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Description 

The  present  invention  relates  to  a  refrigerating 
device  comprising  three  compartments,  among 
which  a  first  compartment  is  used  for  the  storage  of 
fresh  food  and  a  second  compartment  is  used  for  the 
freezing  and  storing  of  foods,  a  refrigerating  circuit 
comprising  a  compressor,  a  first  and  second  evapor- 
ators  arranged  in  said  first  and  second  compart- 
ments,  respectively,  and  a  condenser. 

Refrigerating  devices  with  three  compartments 
are  already  known.  For  instance,  EP-A-  0  181  781  de- 
scribes  a  refrigerating  device  with  three  compart- 
ments,  of  which  one  is  used  for  the  freezing  and  stor- 
age  of  food  (freezer),  one  forthe  storage  of  fresh  food 
(refrigerator)  and  an  intermediate  one  that  can  be  set 
to  obtain  three  different  temperatures,  the  first  one 
close  to  that  of  the  freezer,  the  second  close  to  that 
of  the  compartment  for  fresh  food  and  the  third  at 
about  zero  degrees. 

Said  result  can  be  reached  through  one  evapor- 
ator  only,  a  circulation  fan,  a  complex  system  of  ther- 
mostated  changes  of  the  forced  air  circulation  (from 
evaporator  to  freezer,  from  evaporator  to  refrigerator 
and  from  evaporator  to  the  intermediate  compart- 
ment). 

From  the  evaporator  to  the  intermediate  compart- 
ment  two  ways  are  available:  the  first  one  being  en- 
abled  when  acting  as  a  feezer,  the  second  when  act- 
ing  as  a  refrigerator  or  as  a  compartment  at  zero  de- 
grees.  Zero  degree  temperature  is  reached  by  heat- 
ing  the  thermostatic  door  probe  to  deceive  it  and  let 
it  assume  that  the  temperature  is  higher  than  the  real 
one.  Thus,  the  system  described  in  EP-A-  0  181  781 
appears  rather  complex  and  costly. 

A  refrigerating  device  with  three  compartments  is 
also  described  in  EP-A-  0  289  408,  where  the  refrig- 
erating  device  covered  by  such  an  application  shows 
a  refrigerating  circuit  with  two  evaporators  in  series, 
a  first  one  located  in  the  freezer  compartment  and  the 
second  in  the  compartment  for  the  storage  of  fresh 
food. 

A  capillary  between  the  two  evaporators  is  locat- 
ed  in  the  third  compartment,  where  in  this  way  a  zero 
degree  temperature  is  maintained.  This  system  is 
simple  and  inexpensive;  however,  it  does  not  allow 
the  userto  change  the  temperature  and  consequently 
the  use  of  the  intermediate  compartment. 

Another  refrigerating  device  with  three  compart- 
ments  is  described  in  EP-A-  0  192  526,  which  shows 
a  refrigerating  device  having  two  compressors,  three 
evaporators  (one  for  each  compartment),  a  three-way 
electrovalve  and  a  number  of  thermostats,  electrical 
switches  and  three  control  assemblies,  each  one 
comprising  a  manual  rotating  button,  which  permit  to 
control  the  operation  of  the  three  compartments, 
among  which  one  can  be  set  for  one  of  three  different 
temperatures. 

Purpose  of  the  present  invention  is  to  indicate  a 
refrigerating  device  relatively  simple  and  of  reason- 
able  cost,  which  allows  anyway  to  obtain  at  least  two 
different  temperatures  inside  the  intermediate  com- 

5  part  me  nt. 
To  achieve  said  purpose  it  is  the  aim  of  the  pres- 

ent  invention  to  realize  a  refrigerating  device  compris- 
ing  three  compartments,  among  which  a  first  com- 
partment  used  forthe  storage  of  fresh  food  and  a  sec- 

10  ond  compartment  used  for  the  freezing  and  storage 
of  food,  a  refrigerating  circuit  comprising  a  compres- 
sor,  a  condenser,  first  and  second  evaporators,  ar- 
ranged  in  said  first  and  said  second  compartments 
respectively,  coupled  to  the  refrigerating  circuit 

15  through  an  electrovalve,  and  control  means  allowing 
the  user  to  set  the  third  compartment  either  for  the 
storage  of  fresh  food  or  for  its  freezing,  characterized 
in  that  it  further  comprises  a  fan  and  slots  for  air  cir- 
culation  in  the  second  and  third  compartments  and  in 

20  that  said  control  means  comprise  a  central  electronic 
unit  including  in  particular  a  microprocessor  which,  in 
response  to  the  activation  by  the  user  of  a  specific 
control  element,  can  control  said  compressor,  the 
electrovalve  and  further  electromechanical  actuating 

25  means  which  comprise  at  least  one  actuator  enabled 
to  move  a  flap  to  close  or  open  the  relevant  slots  for 
air  circulation  adjustment  inside  the  third  compart- 
ment. 

A  preferred  version  of  the  refrigerating  device  ac- 
30  cording  to  the  present  invention  is  characterized  in 

that  means  for  setting  and  keeping  the  temperature 
in  said  third  compartment  at  a  selected  value,  chosen 
within  a  predetermined  range  of  values,  are  provided. 

Further  aims  and  advantages  of  the  present  in- 
35  vention  are  clearly  shown  in  the  following  detailed  de- 

scription  and  annexed  drawings  by  way  of  an  explica- 
tive  but  non  limiting  example,  where: 

-  Fig.  1  shows  schematically  the  refrigerating 
circuit  of  the  refrigerating  device  according  to 

40  the  invention; 
-  Fig.  2  shows  specifically  some  elements  of  the 

refrigerating  device  according  to  the  invention; 
-  Fig.  3  shows  schematically  the  electric  circuit 

of  the  refrigerating  device  according  to  the  in- 
45  vention; 

-  Fig.  4  shows  specifically  the  display  element  of 
the  refrigerating  device  according  to  the  inven- 
tion; 

-  Fig.  5  shows  schematically  a  significant  part  of 
so  the  control  unit  flowchart  for  the  refrigerating 

device  according  to  the  invention; 
-  Fig.  6  shows  schematically  a  furthersignificant 

part  of  the  control  unit  flowchart  for  the  refrig- 
erating  device  according  to  the  invention. 

55  In  figure  1  ,  showing  schematically  the  refrigerat- 
ing  circuit  of  the  refrigerating  device  according  to  the 
present  invention,  number  1  indicates  a  compressor 
to  press  the  refrigerating  fluid;  number  2  indicates  the 
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delivery  pipe  exiting  from  the  compressor  1  ;  number 
3  indicates  the  condenser  to  cool  the  pressed  fluid; 
number  4  indicates  a  three-way  solenoid  valve;  num- 
ber  5  indicates  the  capillary  tube  of  the  evaporator  6 
for  the  compartment  9  used  for  the  storage  of  fresh 
food  (refrigerator);  number  7  indicates  the  capillary 
tube  of  the  evaporator  8  for  the  freezing  compartment 
(freezer)  11;  number  10  indicates  a  third  intermediate 
compartment  with  variable  temperature  that  can  be 
used  both  for  the  storage  of  fresh  food  and  for  freez- 
ing  purpose,  as  it  will  be  better  explained  later. 

Number  12  indicates  a  fan  for  air  circulation  in  the 
compartments  10  and  11,  number  13  indicates  the 
slots  for  air  circulation  in  the  compartment  11,  number 
14  indicates  a  movable  grid  (flap)  to  close  or  open  the 
relevant  slots  for  air  circulation  adjustment  inside  the 
intermediate  compartment  10. 

Number  15  indicates  one  of  the  two  linear  elec- 
tromechanical  actuators  to  move  the  flap  14  back  and 
forward  as  it  is  better  explained  in  Fig.  2. 

In  Fig.  2,  where  some  elements  of  the  refrigerat- 
ing  device  according  to  the  invention  as  specifically 
shown,  the  opposite  actuator  1  5a  is  also  shown  along 
with  the  flap  14  and  actuator  15. 

When  actuator  15  is  enabled,  it  pushes  flap  14 
away  from  it;  the  same  applies  for  actuator  15a.  Ob- 
viously,  if  one  actuator  is  operated  the  slots  will  be 
open  to  allow  air  circulation,  whereas  the  slots  will  be 
closed  and  air  circulation  stopped  when  the  other  ac- 
tuator  is  operated. 

When  the  slots  are  open  the  temperature  in  the 
compartment  10  will  attain  the  same  value  as  in  com- 
partment  11  (-18°  condition),  whereas  when  they  are 
closed  the  temperature  inside  the  compartment  10 
will  rise  up  to  a  value  close  to  the  one  of  compartment 
9  (+3°). 

Operating  both  actuators  suitably,  the  tempera- 
ture  inside  the  compartment  10  can  be  maintained  at 
a  predetermined  value  selected  between  the  above 
two  values,  as  it  will  be  better  explained  later. 

It  should  be  noted  that  both  actuators  are  prefer- 
ably  used  according  to  the  ON-OFF  principle,  i.e.  flap 
14  is  either  fully  open  or  fully  closed  and  the  temper- 
ature  setting  is  obtained  by  changing  the  opening  and 
closing  time. 

Moreover,  each  actuator  is  only  enabled  for  the 
time  required  to  change  the  position  of  flap  14;  thus, 
activation  time  is  greatly  reduced  while  the  actuator 
life  is  considerably  extended. 

In  Fig.  3,  showing  schematically  the  electric  cir- 
cuit  of  the  refrigerating  device  according  to  the  inven- 
tion,  the  central  rectangle  represents  the  electronic 
control  card  of  the  refrigerating  device. 

Symbol  uP  indicates  the  microprocessor  control- 
ling  the  whole  operation  according  to  the  flowchart 
schematically  shown  in  Fig.  5. 

Symbol  ID  indicates  the  connecting  interface 
from  the  microprocessor  to  the  display/keyboard  unit, 

as  shown  in  Fig.  4. 
Symbol  AD  indicates  an  analogic/digital  conver- 

ter  to  convert  into  digital  signals  that  can  be  process- 
ed  by  the  microprocessor  the  analogic  signals  collect- 

5  ed  by  the  four  relevant  temperature  probes  S1,  S2, 
S3,  S4,  related  to  the  refrigerator  compartment,  re- 
frigerator  evaporator,  intermediate  compartment  and 
freezer  compartment,  respectively. 

Specifically  the  microprocessor  controls  through 
10  the  probe  S3  that  temperature  in  the  intermediate 

compartment  10  reaches  and  keeps  the  temperature 
input  by  key  12  within  the  usual  tolerance  values  (see 
Fig.  4). 

Symbol  ME  indicates  a  non-volatile  RAM  mem- 
15  ory  (read  and  write  memory),  eg.  of  the  EEPROM 

type  (electronically  erasable  programmable  read  only 
memory).  Said  memory  will  be  used  to  store  the  data 
should  a  current  mains  failure  occur,  eg.  to  let  the 
alarm  signal  go  on  in  case  the  max  temperature  ad- 

20  mitted  in  the  freezer  compartment  (-10°)  be  exceed- 
ed,  also  in  case  of  a  black-out. 

The  memory  is  also  suitably  used  to  store  the 
user's  instructions  in  case  of  a  black-out,  which  is 
specifically  important  for  a  refrigerating  device  as  de- 

25  scribed  above,  as  in  such  an  event  the  configuration 
of  the  intermediate  compartment  could  be  lost  if  not 
stored  in  a  non-volatile  memory. 

Symbol  IP  indicates  the  power  interface  for  ac- 
tuators  control.  In  fact,  it  is  connected  with: 

30  -  the  flap  closing  actuator  (CF) 
-  the  flap  opening  actuator  (AF) 
-  the  flap  heater  (RF) 
-  the  freezer  heater  (RR) 
-  the  solenoid  valve  (EV,  4) 

35  -  the  fan  (EV,  12) 
-  the  compressor  (CO,  1). 
Symbol  PS  indicates  the  power  supply  connected 

to  the  mains  through  a  transformer/voltage  reducer 
TR  and  an  interference  filter  Fl,  feeding  all  card  cir- 

40  cuits. 
Symbol  FU  indicates  a  fuse  in  series  on  the  feed 

mains. 
Symbol  LF  indicates  an  illumination  lamp  forthe 

refrigerator  compartment,  which  can  be  switched  off 
45  by  a  manual  switch  14  or  by  the  switch  13  on  the  re- 

frigerator  compartment  door. 
Manual  (mains)  switch  14  is  independent  from  the 

low  voltage  switch  11,  which  disables  the  refrigerator 
compartment.  In  fact,  switch  11  disables  the  control 

so  logic  of  the  bypass  solenoid  valve  of  the  refrigerating 
circuit  (EV,  4),  so  that  the  refrigerating  fluid  will  skip 
the  refrigerator  evaporator  6  and  go  to  the  freezer 
evaporator  8  only. 

This  simple  system  allows  switching  off  the  re- 
55  frigerator  whenever  the  user  wishes  to  do  it,  while 

only  the  freezer  will  be  in  operation. 
Since  the  light  switch  14  in  the  refrigerator  com- 

partment  is  independent  from  the  one  (11)  used  to 
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switch  off  the  refrigerator,  it  is  possible  either  to 
switch  off  the  light  inside  while  the  refrigerator  is  run- 
ning  or  keep  the  light  on,  eg.  for  display  purposes  in 
a  shop  window,  also  while  the  refrigerator  is  disabled. 

Switch  12  on  the  freezer  compartment  door  en- 
ables  the  alarm  in  case  of  open  door  (element  27  of 
display,  Fig.  4). 

Symbol  DS  indicates  the  display/keyboard  unit, 
as  detailed  in  Fig.  4. 

Besides  the  illustration  shown  in  Fig.  3,  the  mi- 
croprocessor  (uP)  is  also  connected  with  a  program 
memory  (ROM),  of  the  read  only  type,  not  shown  in 
the  figure. 

Said  memory  contains  the  operational  instruc- 
tions  to  the  microprocessor;  specifically,  not  only  the 
microprocessor  executes  the  functions  described 
above  in  connection  with  the  interfaces  for  control 
and  handling  as  mentioned  above,  but  it  also  provides 
for: 

-  intelligent  defrost  control,  both  in  the  freezer 
compartment  (11)  and  in  the  refrigerator  com- 
partment  (9),  if  not  disabled,  executing  a  de- 
frost  cycle  each  time  the  sum  of  the  compres- 
sor  operating  times  (1),  for  the  compartment 
concerned,  reaches  a  predetermined  total 
time,  eg.  1  0  hours;  as  for  the  freezer  compart- 
ment,  the  time  between  two  subsequent  de- 
frost  cycles  can  be  reduced  if  the  compartment 
door  is  left  open  for  quite  a  time;  in  the  case  of 
the  refrigerator  compartment,  defrosting  oc- 
curs  anyway  after  a  shorter  time  (eg.  6  hours) 
from  the  last  defrost  cycle,  provided  of  course 
that  the  compartment  has  not  been  disabled  in 
the  meantime; 

-  activation  of  the  alarm  display  (visual,  element 
26  of  display)  and  sound  alarm  (buzzer,  not 
shown)  if,  for  any  reason,  the  temperature  in 
the  freezer  compartment  exceeds  the  max  val- 
ue  admitted  (-10°),  while  this  event  is  stored  at 
the  same  time  in  the  non-volatile  memory 
(ME),  so  that  also  in  case  of  a  mains  failure  and 
its  subsequent  restoration,  the  alarm  remains 
enabled  till  the  user  will  acknowledge  it  by 
pressing  the  erasing  key  T4; 

-  handling  a  cooling  timing  (called  "champagne 
function"),  i.e.  enabling,  a  timer  for  a  max  time 
of  95  minutes  through  the  keys  T6  and  T7;  if  a 
different  time  from  zero  is  input,  the  system  will 
decrement  it  to  zero;  upon  reaching  this  value 
the  sound  alarm  will  be  enabled  and  the  display 
start  flashing  till  the  user  presses  any  key  to  in- 
form  the  system  that  the  elapsed  time  has 
been  acknowledged; 

-  ensuring  that  both  flap  actuators  (15  and  15a) 
cannot  be  enabled  simultaneously,  but  only 
one  at  a  time,  to  avoid  damages  caused  by  si- 
multaneous  actuation,  as  they  have  a  contrast- 
ing  action; 

-  activation  of  an  automatic  test  program,  com- 
prising  a  fast  enable  sequence  of  all  the  loads 
and  a  real  and  true  operation  cycle  lasting  an 
adequate  lapse  of  time  to  check  correct  oper- 

5  ation,  specifically  of  the  second  (11)  and  third 
(10)  compartments;  said  fast  sequence  can  be 
automatically  enabled  any  time  the  refrigerat- 
ing  device  is  switched  on,  whereas  the  second 
part  can  obviously  be  enabled  by  qualified  per- 

10  sonnel  only,  either  at  the  factory  or  for  service 
purposes; 

-  execution  of  a  test  program  in  response  to  a 
proper  simultaneous  activation  of  control  ele- 
ments  (eg.  both  pairs  of  keys  T1  ,  T2,  T7,  T8)  to 

15  make  field  service  easier,  if  required;  during 
such  a  test  program  the  display  DS  is  used  to 
release  information  on  the  tested  operation, 
eg.  digits  32  can  be  used  to  show  the  temper- 
atures  measured  by  the  probes  S1  ...  S4. 

20  In  Fig.  4,  representing  specifically  the  display  of 
the  refrigerating  device  according  to  the  invention, 
the  upper  part  of  the  figure  shows  all  the  luminescent 
elements  of  the  display,  which  is  of  fluorescent  type; 
the  elements  are  29  totally. 

25  The  lower  part  of  the  figure  shows  eight  control 
keys,  indicated  by  symbols  T1  to  T8. 

Number  21  indicates  as  a  whole  the  three  lumi- 
nescent  line  elements  that  light  alternatively  one  at  a 
time  by  actuating  the  key  T1  below. 

30  Number  22  indicates  an  element  consisting  of 
three  digits  and  a  symbol  representing  the  refrigerat- 
ing  device  with  the  first  compartment  (refrigerator) 
lighted.  Said  element,  and  likewise  the  element  21, 
lights  only  if  the  refrigerator  compartment  is  enabled 

35  (switch  11,  Fig.  3). 
By  actuating  key  T1  the  lines  light  up  in  the  fol- 

lowing  sequence:  line  under  nr.  6°,  line  under  nr.  4°, 
line  under  nr.  2°,  line  under  nr.  6°,  and  so  on. 

Number  23  indicates  as  a  whole  the  three  lumi- 
40  nescent  line  elements  that  light  up  alternatively  one 

at  a  time  by  actuating  key  T2  below. 
The  number  24  indicates  a  three  digit  elements 

and  a  symbol  representing  the  refrigerating  device 
with  the  second  compartment  lighted.  Said  element, 

45  and  likewise  elements  23,  light  up  only  if  the  third 
compartment  is  not  configurated  as  a  freezer. 

By  actuating  key  T2  the  following  elements  will 
light  up  in  sequence:  line  under  nr.  3°,  line  under  nr.0°, 
line  under  nr.-3°,  line  under  nr.  3°,  and  so  on. 

so  Number  25  indicates  an  element  consisting  of  a 
symbol  that  represents  the  refrigerating  device  with 
the  intermediate  compartment  lighted  and  digits  -18°; 
this  element  will  light  up  only  if  the  intermediate  com- 
partment  is  configurated  as  a  freezer  by  key  T3  be- 

55  low. 
Configuration  of  the  intermediate  compartment 

as  a  freezer  or  as  an  intermediate  temperature  com- 
partment  can  be  achieved  very  simply  through  key 

4 
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T3.  However,  to  prevent  that  said  configuration  may 
be  changed  either  unwantedly,  accidentally  or  by  un- 
authorized  people  (eg.  children),  a  protection  is  pro- 
vided  in  the  sense  that  when  key  T3  is  pressed,  the 
display  element  that  was  lit  goes  out  and  the  other  5 
starts  flashing.  Key  T3  must  be  kept  pressed  down  for 
a  predetermined  number  of  flashes  (eg.  five)  to  attain 
acknowledgement  of  the  configuration  change  other- 
wise  the  system  goes  back  to  its  previous  configura- 
tion.  10 

Moreover,  when  switching  from  the  freezer  con- 
figuration  to  the  intermediate  temperature  configura- 
tion,  the  defrost  heater  (RF)  of  flap  (14)  is  first  en- 
abled  while  the  relevant  actuator  will  be  enabled  after 
a  certain  time  has  elapsed  (eg.  some  ten  minutes).  15 

During  the  refrigerator  configuration  the  heater 
RF  is  always  ON. 

Number  26  indicates  an  element  representing  a 
thermometer,  which  light  up  under  temperature  alarm 
conditions  only,  as  mentioned  above.  20 

Simultaneously  a  buzzer  (not  shown)  is  enabled. 
The  alarm  goes  out  by  pressing  key  T4  below. 

Number  27  indicates  an  element  that  is  intended 
to  represent  the  freezer  door.  Said  element  lights  up 
only  when  the  freezer  door  has  been  left  open.  About  25 
30  seconds  later  also  the  buzzer  as  mentioned  above 
will  be  enabled.  However,  should  one  wish  to  keep  the 
door  open  for  a  certain  time,  eg.  to  introduce  lots  of 
food  inside,  it  is  possible  to  exclude  the  buzzer.  Since 
activation  of  the  buzzer  (which  is  anyway  an  intermit-  30 
tent  function)  due  to  an  open  door  condition  occurs 
less  frequently  than  for  a  temperature  alarm  condi- 
tion,  the  later  alarm  will  produce  a  more  intensive  sig- 
nal  to  draw  the  user's  attention  more  than  in  the  in- 
stance  of  an  open  door  condition.  35 

Number  28  indicates  an  element  representing  the 
refrigerating  device  with  the  freezer  compartment 
lighted.  Said  element  remains  always  lighted. 

Number  29  indicates  an  element  consisting  of  the 
writing  SUPER.  Said  element  will  only  light  when  the  40 
fast  freezing  condition  is  selected  by  the  user  by 
pressing  the  key  T5  below. 

Number  30  indicates  an  element  consisting  of  the 
writing  NORMAL.  Said  element  will  only  light  when 
the  normal  freezing  condition  is  selected  by  the  user  45 
by  pressing  the  key  T5  below. 

Number  31  indicates  an  element  consisting  of  the 
word  "min".  Said  element  remains  always  lighted. 

Finally,  number  32  indicates  an  element  consist- 
ing  of  two  digits  (by  seven  segments),  representing  50 
the  "champagne"  function  time  as  explained  above, 
inputed  by  keys  T6  and  T7  being  used  to  increase  or 
decrease  such  time  respectively. 

Key  T8  sets  the  luminescence  of  the  display  ele- 
ments  according  to  three  different  levels:  minimum  to  55 
medium,  medium  to  maximum  and  maximum  to  mini- 
mum. 

In  Fig.  5,  showing  schematically  a  significant  por- 

tion  (namely  the  one  relating  to  the  configuration 
change  of  intermediate  compartment  10)  of  the  flow- 
chart  forthe  control  unit  of  the  refrigerating  device  ac- 
cording  to  the  invention,  number  39  indicates  the  start 
block  of  said  flowchart.  Said  start,  eg.  in  the  specific 
instance,  is  the  one  that  occurs  when  operating  the 
refrigerating  device  for  the  first  time;  in  fact,  the  sys- 
tem  is  set  at  the  factory  to  start  from  said  point,  i.e. 
with  the  intermediate  compartment  configurated  as  a 
freezer. 

Block  39  transmits  the  control  to  the  subsequent 
block  40,  which  is  a  test  block  to  verify  that  key  T2  has 
been  pressed.  In  the  affirmative  case  (output  SI),  the 
control  goes  over  to  the  subsequent  block  41  ;  in  the 
negative  (output  NO)  the  control  returns  to  block  40. 

Block  41  is  also  a  test  block  to  verify  that  key  T2 
has  been  kept  pressed  at  least  5  seconds.  In  the  af- 
firmative  case  (output  SI),  the  control  goes  over  to  the 
subsequent  block  42;  in  the  negative  (output  NO),  the 
control  returns  to  block  40. 

Block  42  handles  the  switch-over  operation  from 
a  freezer  configuration  to  a  refrigerator  configuration, 
providing  forthe  following  sequence  of  operations: 

-  flap  defrost  heater  RF  is  enabled 
-  60  minutes'  delay 
-  flap  closes 
-  control  goes  over  to  the  subsequent  block  43. 
Block  43  ensures  thermostatic  control  of  the  in- 

termediate  compartment,  i.e.  it  keeps  the  tempera- 
ture  value  input  by  the  opening/closing  operations  of 
flap  14. 

Operation  of  block  43  will  be  explained  more  in 
detail  later  dealing  with  blocks  47  to  52. 

Block  43  transmits  the  control  to  block  44,  which 
is  a  test  block  to  verify  that  key  T3  has  been  pressed. 
In  the  affirmative  case  (output  SI),  the  control  goes 
to  the  subsequent  block  45;  in  the  negative  (output 
NO),  the  control  returns  to  block  43. 

Block  45  is  also  a  test  block  to  verify  that  key  T3 
has  been  pressed  at  least  for  5  seconds.  In  the  affir- 
mative  case  (output  SI),  the  control  goes  over  to  the 
subsequent  block  46;  in  the  negative  (output  NO),  the 
control  returns  to  block  43. 

Block  46  handles  the  switch-over  operation  from 
a  refrigerator  configuration  to  a  freezer  configuration, 
providing  forthe  following  sequence  of  operations: 

-  flap  defrost  heater  RF  is  disabled 
-  flap  opens 
-  control  is  returned  to  block  40. 
Block  47  is  a  test  block  to  verify  that  the  temper- 

ature  detected  by  the  probe  S3  in  the  intermediate 
compartment  is  lower  than  the  one  input  by  key  2.  In 
the  affermative  case  (output  SI),  the  control  goes 
over  to  the  subsequent  block  48;  in  the  negative  (out- 
put  NO),  the  control  returns  to  block  47. 

Block  48  is  also  a  test  block  to  verify  that  flap  14 
opening  actuator  has  been  disenergized  at  least  for 
60  seconds.  In  the  affirmative  case  (output  SI),  the 
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control  goes  over  to  the  subsequent  block  49;  in  the 
negative  (output  NO),  the  control  returns  to  block  48. 

Block  49  enables  the  flap  14  closing  actuator  and 
maintains  it  energized  for  a  predetermined  time  to  en- 
sure  it  is  actually  closed. 

Block  49  will  then  transmit  the  control  to  the  sub- 
sequent  block  50,  which  is  a  test  block  to  verify  that 
the  temperature  detected  by  probe  S3  in  the  inter- 
mediate  compartment  is  higher  than  the  value  input 
by  key  2.  In  the  affirmative  case  (output  SI),  the  con- 
trol  goes  over  to  the  subsequent  block  51  ;  in  the  neg- 
ative  (output  NO),  the  control  returns  to  block  50. 

Block  51  is  also  a  test  block  to  verify  that  the  flap 
14  closing  actuator  has  been  disenergized  at  least  for 
60  seconds.  In  the  affirmative  case  (output  SI),  the 
control  goes  over  to  the  subsequent  block  52;  in  the 
negative  (output  NO),  the  control  returns  to  block  51  . 

Block  52  enables  the  flap  14  opening  actuator 
and  maintains  it  energized  for  a  predetermined  time 
to  ensure  it  is  actually  open. 

Then  block  52  return  the  control  to  block  47. 
In  Fig.  6,  representing  schematically  a  further 

significant  portion  of  the  control  system  flowchart  of 
the  refrigerating  device  according  to  the  invention, 
the  left  side  indicates  the  defrost  control  of  the  freez- 
er  compartment  11,  whereas  the  right  side  refers  to 
the  time-controlled  cooling  function. 

Block  59  represents  the  function  start  block  and 
the  control  from  block  59  is  transmitted  to  the  subse- 
quent  block  60. 

Block  60  is  a  test  block  to  verify  that  the  compres- 
sor  is  enabled.  In  the  affirmative  case  (output  SI),  the 
control  goes  over  to  the  subsequent  block  61;  in  the 
negative  (output  NO),  the  control  returns  to  block  60. 

Block  61  is  also  a  test  block  to  verify  if  the  freezer 
door  is  open. 

In  the  affirmative  case  (output  SI),  the  control 
goes  over  to  block  63;  in  the  negative  (output  NO),  the 
control  goes  over  to  block  62. 

Block  62  increases  by  one  unit  the  time  storage 
counter  of  active  compressor  (CONT=CONT+1). 
Block  63  increases  by  two  units  the  time  storage 
counter  of  active  compressor  (CONT=CONT+2). 

Both  the  block  62  and  block  63  transmit  the  con- 
trol  to  the  subsequent  block  64,  which  is  a  test  block 
to  verify  that  the  counter  above  (CONT)  shows  a  time 
over  10  hours.  In  the  affirmative  case  (output  SI),  the 
control  goes  over  to  the  subsequent  block  65;  in  the 
negative  (output  NO),  the  control  returns  to  block  60. 

Block  65  is  a  test  block  to  verify  that  the  compres- 
sor  has  been  active  at  least  for  three  hours.  In  the  af- 
firmative  case  (output  SI),  the  control  goes  over  to 
block  67;  in  the  negative  (output  NO),  the  control  goes 
over  to  block  66. 

Block  66  is  also  a  test  block  to  verify  that  the  com- 
pressor  is  out.  In  the  affirmative  case  (output  SI),  the 
control  goes  over  to  block  68;  in  the  negative  (output 
NO),  the  control  returns  to  block  65. 

Block  67  provides  for  the  forced  cutout  of  the 
compressor,  then  it  transmit  the  control  to  the  subse- 
quent  block  68.  Block  68  provides  for  the  defrosting 
of  the  freezer  compartment  11,  then  the  control  is 

5  transmitted  to  the  subsequent  block  69. 
Block  69  resets  the  counter  (CONT=0),  then  the 

control  is  returned  to  block  60. 
Let  us  now  consider  the  handling  of  the  time- 

controlled  cooling  function. 
10  Block  70  represents  the  function  start  block; 

block  70  transmits  the  control  to  the  subsequent 
block  71. 

Block  71  is  a  test  block  to  verify  that  the  time  (T) 
input  by  keys  T6-T7  is  equal  or  5  minutes  higer.  In  the 

15  affirmative  case  (output  SI),  the  control  goes  over  to 
the  subsequent  block  72;  in  the  negative  (output  NO), 
the  control  returns  to  block  71. 

Block  72  decrease  the  time  by  one  second  (T=T- 
1  ),  then  the  control  goes  over  to  subsequent  block  73. 

20  Block  73  is  a  test  block  to  verify  that  the  time  is 
equal  to  zero  (T=0?).  In  the  affirmative  case  (output 
SI),  the  control  goes  over  to  the  subsequent  block  74; 
in  the  negative  (output  NO),  the  control  returns  to 
block  72. 

25  Block  74  is  also  a  test  block  to  verify  that  the  time 
has  been  manually  reset.  In  the  affirmative  case  (out- 
put  SI),  the  control  returns  to  block  71;  in  the  negative 
(output  NO),  the  control  goes  over  to  the  subsequent 
block  75. 

30  Block  75  enables  the  visual  display  (flashing  of 
digits  32)  and  sound  alarm  (buzzer)  signalling  the  ex- 
ceeded  time,  then  the  control  goes  over  to  the  sub- 
sequent  block  76. 

Block  76  is  a  test  block  to  verify  that  any  key 
35  whatever  has  been  pressed.  In  the  affirmative  case 

(output  SI),  the  control  returns  to  block  71  ;  in  the  neg- 
ative  (output  NO)  the  control  returns  to  block  75. 

The  advantages  of  the  refrigerating  device  ac- 
cording  to  the  present  invention  are  clear. 

40  Specifically,  they  are  represented  by  the  follow- 
ing  features: 

-  Availability  of  a  third  compartment  for  food 
preservation,  which  can  be  configurated  at  will 
either  as  an  extra  freezer  or  an  extra  refriger- 

45  ator  compartment  (by  setting  it  on  +3°),  or  still 
as  a  compartment  for  temporary  preservation 
of  perishable  food,  eg.  fresh  meat  (by  setting  it 
on  -3°); 

-  Easy  and  comfortable  control  through  its  clear 
so  display  and  relevant  keyboard; 

-  Low-cost  thanks  to  its  simple  air  regulating 
system  (only  one  flap  and  two  linear  actua- 
tors); 

-  Operating  safety  through  the  incorporated  pro- 
55  tecting  devices; 

-  Easy  testing  and  service  procedures  through 
the  programs  contained  in  the  ROM  memory 
associated  with  the  microprocessor. 

6 



11 EP  0  383  222  B1 12 

The  use  of  only  one  actuator  of  the  push-pull  type 
instead  of  the  two  actuators  (15,  15a)  is  possible, 
whose  loose  element  will  be  suitably  hooked  onto  flap 
14. 

Said  sole  actuator  can  always  operate  according 
to  the  ON-OFF  system  or  according  to  a  proportional 
system. 

predetermined  value  in  said  third  compartment 
(10). 

6.  Refrigerating  device  according  to  claims  4  and  5, 
5  characterized  in  that  means  (T2,  S3,  P̂,  43)  are 

provided  to  set  and  maintain  said  temperature  at 
a  preferred  value  selected  within  a  predeter- 
mined  range  of  values  (+3°,  -3°). 

Claims 

1.  Refrigerating  device  comprising  three  compart- 
ments  (9,  10,  11),  among  which  a  first  compart- 
ment  (9)  used  for  the  storage  of  fresh  food  and  a 
second  compartment  (11)  used  for  the  freezing 
and  storage  of  food,  a  refrigerating  circuit  com- 
prising  a  compressor  (1),  a  condenser  (3),  first 
and  second  evaporators  (6,8),  arranged  in  said 
first  and  said  second  compartments  (9,11)  re- 
spectively,  coupled  to  the  refrigerating  circuit 
through  an  electrovalve  (4),  and  control  means 
allowing  the  user  to  set  the  third  compartment 
(1  0)  either  for  the  storage  of  fresh  food  or  for  its 
freezing,  characterized  in  that  it  further  compris- 
es  a  fan  (12)  and  slots  for  air  circulation  in  the 
second  and  third  compartments  (10,11)  and  in 
that  said  control  means  comprise  a  central  elec- 
tronic  unit  including  in  particular  a  microproces- 
sor  (nP)  which,  in  response  to  the  activation  by 
the  user  of  a  specific  control  element  (T2,  T3), 
can  control  said  compressor  (1),  the  electrovalve 
(4)  and  further  electromechanical  actuating 
means  (14,  15,  15a)  which  comprise  at  least  one 
actuator  (15,  15a)  enabled  to  move  a  flap  (14)  to 
close  or  open  the  relevant  slots  for  air  circulation 
adjustment  inside  the  third  compartment  (10). 

2.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  electronic  protection  means  (^P, 
41,  45)  are  provided  to  prevent  an  accidental 
change  of  the  use  of  the  said  third  comparment 
(10). 

3.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  said  specific  control  element 
comprises  a  key  (T2,  T3),  in  particular  being  part 
of  a  keyboard/display  unit  (Fig.  4)  of  easy  access 
for  the  user. 

4.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  said  central  electronic  unit  is  as- 
sociated  with  the  specific  control  element  (T2)  to 
achieve  temperature  selection  among  various 
different  values  in  said  third  compartment  (10). 

5.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  means  (S3,  uP,  43)  are  provided 
to  maintain  the  temperature  substantially  at  a 

10  7.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  said  at  least  one  actuator  (1  5, 
15a),  which  is  of  the  linear  type,  is  enabled  to 
move  said  flap  (14)  for  air  circulation  adjustment 
through  an  ON-OFF  system  or  a  proportional  sys- 

15  tern. 

8.  Refrigerating  device  according  to  claim  7,  char- 
acterized  in  that  said  further  electromechanical 
actuating  means  (14,  15,  15a)  comprise  two  lin- 

20  ear  actuators  (15,  15a)  which  are  enabled  alter- 
natively  to  move  said  flap  (14)  for  air  circulation 
adjustment. 

9.  Refrigerating  device  according  to  claim  8,  char- 
25  acterized  in  that  electronic  protection  means  (^P, 

48,  51)  are  provided  to  avoid  that  both  actuators 
(15,  15a)  may  be  simultaneously  enabled. 

10.  Refrigerating  device  according  to  claim  1,  char- 
30  acterized  in  that  heating  means  (RF)  are  provided 

to  defrost  said  flap  (14)  and  that  said  heating 
means  (RF)  are  always  energized  for  a  time  inter- 
val  before  said  at  least  one  actuator  (15,  15a)  is 
enabled. 

35 
11.  Refrigerating  device  according  to  claim  1,  char- 

acterized  in  that  said  at  least  one  actuator  (1  5, 
15a)  is  of  the  push-pull  type. 

40  12.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  display  means  (DS)  associated 
with  control  elements  (T1  ...  T8)  are  provided  to 
make  user's  control  of  the  refrigerating  device 
easier. 

45 
13.  Refrigerating  device  according  to  claim  12,  char- 

acterized  in  that  the  luminescence  of  said  display 
(DS)  can  be  adjusted  by  means  of  one  of  said 
control  elements  (T8). 

50 
14.  Refrigerating  device  according  to  claim  12,  char- 

acterized  in  that  said  control  elements  comprise 
a  number  of  keys  (T1  ...  T8). 

55  15.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  display  means  (DS)  of  fluores- 
cent  type  are  provided,  which  comprise  a  number 
of  either  numerical  and/or  graphical  luminescent 

7 
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elements  (21  ...  32),  to  be  enabled  either  individ- 
ually  or  in  common. 

16.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  said  central  electronic  unit  com- 
prises  defrost  handling  means  (60  ...  69)  both  for 
said  first  compartment  (9)  and  said  second  com- 
partment  (11),  in  such  a  way  that  a  defrost  cycle 
is  executed  each  time  the  sum  of  the  compressor 
(1)  active  times  relating  to  the  compartment  con- 
cerned  reaches  a  predetermined  total  value. 

17.  Refrigerating  device  according  to  claim  16,  char- 
acterized  in  that  said  central  electronic  unit  com- 
prises  some  means  for  the  handling  of  defrost  cy- 
cles  for  said  first  compartment  (9)  in  such  a  way 
that  a  defrost  cycle  of  said  first  compartment  (9) 
is  anyway  executed  after  a  predetermined  time 
has  elapsed  since  the  last  defrost  cycle,  and  pro- 
vided  that  operation  of  said  compartment  (9)  is 
not  disabled  in  the  meantime. 

18.  Refrigerating  device  according  to  claim  16,  char- 
acterized  in  that  said  central  electronic  unit  com- 
prises  some  means  (60  ...  69)  to  handle  the  de- 
frost  cycles  of  said  second  compartment  (11)  in 
such  a  way  that  the  time  elapsing  between  two 
subsequent  defrost  cycles  is  reduced  if  the  com- 
partment  (11)  door  has  been  left  open  for  some 
time. 

19.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  said  central  electronic  unit  is  as- 
sociated  with  non-volatile  memory  means  (ME) 
into  which  operative  data  are  stored,  specifically 
referring  to  the  selected  modes,  such  as  the  con- 
figuration  of  the  third  compartment  (10),  in  order 
that  should  there  be  a  mains  failure,  such  data 
are  stored  to  allow  resuming  regular  operation 
when  the  mains  supply  is  restored. 

20.  Refrigerating  device  according  to  claim  19,  char- 
acterized  in  that  said  central  electronic  unit  asso- 
ciated  with  non-volatile  memory  means  (ME)  en- 
ables  an  alarm  signal  (26)  when  the  temperature 
in  said  second  compartment  (11)  exceeds  a  pre- 
determined  value,  and  that,  even  if  the  tempera- 
ture  in  said  second  compartment  (11)  decreases 
again  below  said  predetermined  value,  said 
alarm  signal  (26)  remains  enabled  though  in  the 
meantime  the  mains  supply  has  failed  and  has 
been  restored  again. 

21.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  it  comprises  some  pre-settable 
timing  means  (32),  which  can  be  enabled  by 
means  of  control  elements  (T6,  T7)  and  capable 
of  signalling  that  the  preset  time  interval  has 

elapsed. 

22.  Refrigerating  device  according  to  claim  1,  char- 
acterized  in  that  said  central  electronic  unit  com- 

5  prise  some  means  to  execute  an  automatic  test 
program,  comprising  a  fast  enable  sequence  of 
all  loads  and/or  a  real  and  true  operation  cycle  of 
suitable  length  to  check  the  correct  operation 
specifically  of  the  second  and  third  compart- 

10  ments  (10,  11). 

23.  Refrigerating  device  according  to  claim  12,  char- 
acterized  in  that  said  central  electronic  unit  com- 
prises  some  means  for  executing  a  test  program 

15  in  response  to  a  suitable  simultaneous  activation 
of  some  (T1  ,  T2,  T7,  T8)  of  the  control  elements 
(T1,T2  T8). 

24.  Refrigerating  device  according  to  claim  23,  char- 
20  acterized  in  that  during  said  test  program  said  dis- 

play  (DS)  is  used  for  signalling  information  data 
relating  to  the  tested  operation;  specifically,  to  in- 
dicate  the  temperatures  measured  by  relevant 
probes  (S1  ..  S4). 

25 
25.  Refrigerating  device  according  to  claim  1,  char- 

acterized  in  that  said  electrovalve  (4)  provides  for 
the  exclusion,  after  enabling  a  control  (11),  of  said 
first  compartment  (9)  from  the  refrigerating  cir- 

30  cuit. 

26.  Refrigerating  device  according  to  claim  25,  char- 
acterized  in  that  said  electrovalve  (4)  is  repre- 
sented  by  an  electric  low-voltage  switch  (11). 

35 
27.  Refrigerating  device  according  to  claim  1,  char- 

acterized  in  that  some  visual  (27)  and  sound 
alarm  means  are  provided  to  inform  that  the  door 
of  the  second  compartment  remains  open  for  a 

40  time  exceeding  a  predetermined  period. 

28.  Refrigerating  device  according  to  claim  27,  char- 
acterized  in  that  said  sound  alarm  means  can  be 
switched  off. 

45 
29.  Refrigerating  device  according  to  claims  20  and 

27,  characterized  in  that  said  alarm  signal  (26) 
produces  a  more  intensive  signal  than  the  one  of 
said  visual  (27)  and  sound  alarm. 

50 
30.  Refrigerating  device  according  to  claim  25,  char- 

acterized  in  that  some  illumination  means  (LF) 
are  provided  in  said  first  compartment  (9)  and 
that  manual  disable  means  (14)  for  said  illumina- 

55  tion  means  (LF)  are  foreseen  independently  from 
said  control  (11). 

8 
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Patentanspriiche 

1.  Kuhleinrichtung,  bestehend  aus  drei  Fachern  (9, 
10,  11),  von  denen  das  erste  Fach  (9)  zur  Aufbe- 
wahrung  von  frischen  Lebensmitteln  und  das  5 
zweite  Fach  (11)  zum  Einfrieren  und  zur  Aufbe- 
wahrung  von  Lebensmitteln  verwendet  wird,  ei- 
nem  Kuhlkreislauf,  bestehend  aus  einem  Kom- 
pressor  (1),  einem  Kuhlapparat  (3),  ersten  und 
zweiten  Verdampfern  (6,  8),  die  im  ersten  bzw.  10 
zweiten  Fach  (9,  11)  angeordnet  sind  und  die 
uberein  Elektroventil  (4)  an  den  Kuhlkreislauf  ge- 
koppelt  sind,  und  Bedienelementen,  die  es  dem 
Benutzer  gestatten,  das  dritte  Fach  (10)  entwe- 
der  fur  die  Aufbewahrung  von  frischen  Lebens-  15 
mitteln  oder  fur  deren  Einfrierung  zu  nutzen,  da- 
durch  gekennzeichnet,  daft  sie  weiterhin  ein 
Geblase  (12)  und  Schlitze  fur  die  Luftzirkulation 
in  dem  zweiten  unddritten  Fach  (10,  11)aufweist, 
und  dali  die  Bedienelemente  eine  zentrale  elek-  20 
tronische  Einheitaufweisen,die  insbesondereei- 
nen  Mikroprozessor  (|*P)  einschlielit,  der  in  Ant- 
wort  auf  die  Betatigung  des  Benutzerseinesspe- 
ziellen  Bedienelementes  (T2,  T3)  den  Kompres- 
sor  (1),  das  Elektroventil  (4)  und  weitere  elektro-  25 
mechanische  Aktuatoreinrichtungen  (14,  15, 
15a)  bedienen  kann,  die  mindestens  einen 
Aktuator  (15,  15a)  aufweisen,  der  eine  Klappe 
(14)  zum  Schlielien  oder  Offnen  der  betreffen- 
den  Schlitze  fur  die  Regelung  der  Luftzirkulation  30 
innerhalb  des  dritten  Faches  (1  0)  bewegen  kann. 

2.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daft  elektronische  Schutzvorrich- 
tungen  (̂ P,  41  ,  45)  vorgesehen  sind,  urn  eine  zu-  35 
fallige  Anderung  der  Benutzung  des  dritten  Fa- 
ches  (10)  zu  vermeiden. 

3.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daft  das  spezielle  Bedienelement  40 
eine  Taste  (T2,  T3)  aufweist,  die  insbesondere 
Teil  einerTastatur/Displayeinheit  (Fig.  4)  und  fur 
den  Benutzer  leicht  zuganglich  ist. 

4.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge-  45 
kennzeichnet,  daft  die  zentrale  elektronische 
Einheit  mit  dem  speziellen  Bedienelement  (T2) 
verbunden  ist,  urn  die  Wahl  einer  Temperatur  un- 
ter  verschiedenen  Werten  in  dem  dritten  Fach 
(10)  zu  ermoglichen.  50 

5.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daft  Mittel  (S3,  p.P,  43)  vorgese- 
hen  sind,  urn  die  Temperatur  im  wesentlichen  auf 
einem  vorbestimmten  Wert  in  dem  dritten  Fach  55 
(10)  zu  halten. 

6.  Kuhleinrichtung  nach  den  Anspruchen  4  und  5, 

dadurch  gekennzeichnet,  daft  Mittel  (T2,  S3, 
nP,  43)  vorgesehen  sind,  urn  die  Temperatur  auf 
einen  bevorzugten,  aus  einem  vorbestimmten 
Wertebereich  (+3°,  -3°)  ausgewahlten  Wert  ein- 
zustellen  und  auf  diesem  zu  halten. 

7.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daft  mindestens  ein  Aktuator  (1  5, 
15a),  der  vom  linearen  Typ  ist,  in  die  Lage  ver- 
setzt  ist,  die  Klappe  (14)  zur  Regelung  der  Luft- 
zirkulation  durch  ein  EIN-AUS-System  oder  ein 
proportionales  System  zu  bewegen. 

8.  Kuhleinrichtung  nach  Anspruch  7,  dadurch  ge- 
kennzeichnet,  daft  die  weiteren  elektromechani- 
schen  Aktuatoreinrichtungen  (14,  15,  15a)  zwei 
lineare  Aktuatoren  (15,  15a)  aufweisen,  die  wahl- 
weise  in  die  Lage  versetzt  werden,  die  Klappe 
(14)  zur  Regelung  der  Luftzirkulation  zu  bewe- 
gen. 

9.  Kuhleinrichtung  nach  Anspruch  8,  dadurch  ge- 
kennzeichnet,  daft  elektronische  Schutzvorrich- 
tungen  (̂ P,  48,  51)  vorgesehen  sind,  urn  eine 
gleichzeitige  Steuerung  beider  Aktuatoren  (15, 
15a)  zu  verhindern. 

10.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  Heizvorrichtungen  (RF)  vor- 
gesehen  sind,  urn  die  Klappe  (14)  abzutauen,  und 
dali  die  Heizvorrichtungen  (RF)  stets  uber  einen 
Zeitintervall  betrieben  werden,  bevor  mindestens 
ein  Aktuator  freigegeben  ist. 

11.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  zumindest  ein  Aktuator  (15, 
15a)  ein  abwechselnd  in  entgegengesetzter 
Richtung  arbeitender  Typ  ist. 

12.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  Anzeigevorrichtungen  (DS) 
verbunden  mit  Bedienelementen  (T1  ...  T8)  vor- 
gesehen  sind,  urn  dem  Benutzer  die  Bedienung 
der  Kuhleinrichtung  zu  erleichtern. 

13.  Kuhleinrichtung  nach  Anspruch  12,  dadurch  ge- 
kennzeichnet,  dali  die  Lumineszenz  der  Anzei- 
ge  (DS)  mittels  eines  der  Bedienelemente  (T8) 
geregelt  werden  kann. 

14.  Kaltevorichtung  nach  Anspruch  12,  dadurch  ge- 
kennzeichnet,  dali  die  Bedienelemente  eine  An- 
zahl  von  Tasten  (T1  ...  T8)  aufweisen. 

15.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  die  Anzeigevorrichtungen  (DS) 
des  f  luoreszierenden  Typs  vorgesehen  sind,  die  ei- 
ne  Anzahl  entweder  numerischer  und/oder  graf  i- 

9 
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scher  Leuchtelemente  (21  ...  32)  aufweisen,  die 
individuell  oder  gemeinsam  ansteuerbar  sind. 

16.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daft  die  zentrale  elektronische 
Einheit  Abtau-Betriebsabwicklungssteuerungen 
(60  ...  69)  sowohl  fur  das  erste  Fach  (9)  als  auch 
fur  das  zweite  Fach  (11)  aufweist,  in  der  Weise, 
dali  ein  Abtauzyklus  jedesmal  erfolgt,  wenn  die 
Summe  der  Aktivzeiten  des  Kompressors  (1)  in 
Verbindung  mit  dem  betreffenden  Fach  einen 
vorbestimmten  Gesamtwert  erreicht. 

17.  Kuhleinrichtung  nach  Anspruch  16,  dadurch  ge- 
kennzeichnet,  dali  die  zentrale  elektronische 
Einheit  einige  Mittel  zur  Betriebsabwicklung  der 
Abtauzyklen  fur  das  erste  Fach  (9)  aufweist,  in 
der  Weise,  dali  der  Abtauzyklus  des  ersten  Fachs 
(9)  in  jedem  Fall  durchgefuhrt  wird,  nachdem 
nach  dem  letzten  Abtauzyklus  eine  vorbestimmte 
Zeit  vergangen  ist  und  vorausgesetzt,  dali  der 
Betrieb  des  Faches  (9)  in  der  Zwischenzeit  nicht 
eingestellt  ist. 

18.  Kuhleinrichtung  nach  Anspruch  16,  dadurch  ge- 
kennzeichnet,  dali  die  zentrale  elektronische 
Vorrichtung  einige  Mittel  (60  ...  69)  zum  Betrei- 
ben  der  Abtauzyklen  des  zweiten  Faches  (11) 
aufweist,  in  der  Weise,  dali  die  Zeit  zwischen 
zwei  nachfolgenden  Abtauzyklen  reduziert  wird, 
wenn  die  Tur  des  Faches  (11)  einige  Zeit  offen- 
gelassen  worden  ist. 

19.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  die  zentrale  elektronische 
Einheit  mit  nichtfluchtigen  Speichermitteln  (ME) 
verbunden  ist,  in  denen  die  Betriebsdaten  ge- 
speichert  sind,  die  sich  speziell  auf  die  gewahlten 
Modi  beziehen,  wie  die  der  Konfiguration  des 
dritten  Faches  (10),  urn,  falls  ein  Stromausfall 
sein  sollte,  diese  Daten  zu  speichern,  urn  den  re- 
gularen  Betrieb  wieder  aufnehmen  zu  konnen, 
sobald  die  Stromzuf  uhr  wieder  erfolgt. 

20.  Kuhleinrichtung  nach  Anspruch  19,  dadurch  ge- 
kennzeichnet,  dali  die  zentrale  elektronische 
Einheit,  die  mit  nichtfluchtigen  Speichermitteln 
(ME)  verbunden  ist,  ein  Alarmsignal  (26)  abgibt, 
wenn  die  Temperatur  in  dem  zweiten  Fach  (11  )  ei- 
nen  vorbestimmten  Wert  ubersteigt,  und  dali, 
auch  wenn  die  Temperatur  in  dem  zweiten  Fach 
(11)  wieder  unter  den  vorbestimmten  Wert  fallt, 
das  Alarmsignal  wirksam  bleibt,  obwohl  in  der 
Zwischenzeit  die  Stromzufuhr  unterbrochen  und 
wieder  hergestellt  worden  ist. 

21.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  sie  einige  voreinstellbare 

Zeitgebereinrichtungen  (32)  aufweist,  die  mittels 
Bedienelementen  (T6,  T7)  steuerbar  und  fahig 
sind,  zu  signalisieren,  dali  der  voreingestellte 
Zeitintervall  verstrichen  ist. 

5 
22.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 

kennzeichnet,  dali  die  zentrale  elektronische 
Einheit  einige  Mittel  zur  Durchfuhrung  eines  au- 
tomatischen  Testprogramms  aufweist,  das  eine 

10  rasche  mogliche  Folge  aller  Betriebszustande 
und/oder  einen  realen  und  wahren  Betriebsab- 
laufzyklus  von  geeigneter  Lange  durchlauft,  urn 
den  korrekten  Betrieb  speziell  des  zweiten  und 
dritten  Fachs  (10,11)  zu  uberprufen. 

15 
23.  Kuhleinrichtung  nach  Anspruch  12,  dadurch  ge- 

kennzeichnet,  dali  die  zentrale  elektronische 
Einheit  einige  Mittel  zur  Durchfuhrung  eines  Test- 
programms  als  Antwort  auf  eine  geeignete 

20  gleichzeitige  Betatigung  einiger  (T1,  T2,  T7,  T8) 
der  Bedienelemente  (T1,  T2  T8)  aufweist. 

24.  Kuhleinrichtung  nach  Anspruch  23,  dadurch  ge- 
kennzeichnet,  daliwahrend  des  Testprogramms 

25  die  Anzeigevorrichtung  (DS)  zur  Anzeige  der  In- 
formationsdaten,  die  die  uberprufte  Funktion  be- 
treffen,  verwendet  wird;  insbesondere  urn  die 
von  den  relevanten  Fuhlern  (S1  ..  S4)  gemesse- 
nen  Temperaturen  anzugeben. 

30 
25.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 

kennzeichnet,  dali  das  Elektroventil  (4)  die  Ab- 
schaltung  des  Faches  (9)  von  dem  Kuhlkreislauf 
nach  Inbetriebsetzung  eines  Antriebes  (11)  be- 

35  wirkt. 

26.  Kuhleinrichtung  nach  Anspruch  25,  dadurch  ge- 
kennzeichnet,  dali  das  Elektroventil  (4)  durch 
einen  elektrischen  Niedervolt-Schalter  darge- 

40  stellt  ist. 

27.  Kuhleinrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  einige  visuelle  (27)  und  aku- 
stische  Alarmeinrichtungen  vorgesehen  sind  zur 

45  Mitteilung,  dali  die  Tur  des  zweiten  Fachs  wah- 
rend  einer  Zeitspanne  offen  ist,  die  eine  vorbe- 
stimmte  Periode  ubersteigt. 

28.  Kuhleinrichtung  nach  Anspruch  27,  dadurch  ge- 
50  kennzeichnet,  dali  der  akustische  Alarm  abge- 

schaltet  werden  kann. 

29.  Kuhleinrichtung  nach  den  Anspruchen  20  und  27, 
dadurch  gekennzeichnet,  dali  das  Alarmsignal 

55  (26)  ein  intensiveres  Signal  als  das  visuelle  und 
akustische  Alarmsignal  ist. 

30.  Kuhleinrichtung  nach  Anspruch  25,  dadurch  ge- 

10 
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kennzeichnet,  dali  einige  Beleuchtungsvorrich- 
tungen  (LF)  im  ersten  Fach  (9)  vorgesehen  sind, 
und  dali  manuelle  Schaltmittel  (14)  fur  die  Be- 
leuchtungsvorrichtungen  (LF)  unabhangig  von 
dem  Antrieb  (11)  vorgesehen  sind. 

Revendications 

1.  Appareil  frigorifique  comprenant  trois  comparti- 
ments  (9,  10,  11),  parmi  lesquels  un  premier 
compartiment  (9)  est  utilise  pour  le  stockage  de 
produits  alimentaires  f  rais,  et  un  second  compar- 
timent  (11)  est  utilise  pour  la  congelation  et  le 
stockage  de  produits  alimentaires,  un  circuit  fri- 
gorifique  comprenant  un  compresseur  (1),  un 
condenseur  (3),  un  premier  et  un  second  evapo- 
rateur  (6,  8),  agences  respectivement  dans  ledit 
premier  et  dans  ledit  second  compartiment  (9, 
11),  accouples  au  circuit  frigorifique  au  moyen 
d'une  electrovalve  (4),  et  des  moyens  de 
commande  qui  permettenta  I'utilisateurde  regler 
le  troisieme  compartiment  (10)  soit  pour  le 
stockage  de  produits  alimentaires  frais  soit  pour 
leur  congelation,  caracterise  en  ce  qu'il 
comprend  en  outre  un  ventilateur  (12)  et  des  fen- 
tes  pour  la  circulation  d'air  dans  le  second  et  dans 
le  troisieme  compartiment  (10,  11),  et  en  ce  que 
lesdits  moyens  de  commande  comprennent  une 
unite  electronique  centrale  qui  comprend  en  par- 
ticulier  un  microprocesseur  (|*P)  qui  peut 
commander,  en  reponse  a  I'activation  d'un  ele- 
ment  de  commande  specif  ique  (T2,  T3)  par  I'uti- 
lisateur,  ledit  compresseur  (1),  I'electrovalve  (4) 
et  d'autres  organes  d'actionnement  electrome- 
caniques(14,  15,  15a)  qui  comprennent  au  moins 
un  actionneur  (15,  15a)  mis  en  route  afin  de  de- 
placer  un  volet  (14)  afin  de  fermer  ou  d'ouvrir  les 
fentes  en  question  pour  regler  la  circulation  d'air 
a  I'interieurdu  troisieme  compartiment  (10). 

2.  Appareil  frigorifique  selon  la  revendication  1  ,  ca- 
racterise  en  ce  que  des  moyens  de  protection 
electroniques  (̂ P,  41  ,  45)  sont  prevus  afin  d'em- 
pecher  un  changement  accidentel  de  I'utilisation 
dudit  troisieme  compartiment  (10). 

3.  Appareil  frigorifique  selon  la  revendication  1  ,  ca- 
racterise  en  ce  que  ledit  element  de  commande 
specifique  comprend  une  touche  (T2,  T3),  for- 
mant  en  particulier  partie  d'une  unite  de  cla- 
vier/aff  ichage  (fig.  4)  aisement  accessible  a  I'uti- 
lisateur. 

4.  Appareil  frigorifique  selon  la  revendication  1  ,  ca- 
racterise  en  ce  que  ladite  unite  electronique  cen- 
trale  est  associee  a  I'element  de  commande  spe- 
cifique  (T2)  afin  d'assurer  un  choix  de  tempera- 

ture  parmi  differentes  valeurs  dans  ledit  troisie- 
me  compartiment  (10). 

5.  Appareil  frigorifique  selon  la  revendication  1  ,  ca- 
5  racterise  en  ce  que  des  moyens  (S3,  P̂,  43)  sont 

prevus  pour  maintenir  la  temperature  sensible- 
ment  a  une  valeur  predeterminee  dans  ledit  troi- 
sieme  compartiment  (10). 

10  6.  Appareil  frigorifique  selon  les  revendications  4  et 
5,  caracterise  en  ce  que  des  moyens  (T2,  S3,  ^P, 
43)  sont  prevus  pour  fixer  et  pour  maintenir  ladite 
temperature  a  une  valeur  preferee  choisie  parmi 
une  gamme  predeterminee  de  valeurs  (+3°,  -3°). 

15 
7.  Appareil  frigorifique  selon  la  revendication  1  ,  ca- 

racterise  en  ce  que  ledit  au  moins  un  actionneur 
(1  5,  1  5a),  qui  est  du  type  lineaire,  est  mis  en  route 
afin  de  deplacer  ledit  volet  (14)  pour  regler  la  cir- 

20  culation  d'air  au  moyen  d'un  systeme  en  TOUT- 
OU-RIEN  ou  un  systeme  proportionnel. 

8.  Appareil  frigorifique  selon  la  revendication  7,  ca- 
racterise  en  ce  que  lesdits  autres  moyens  d'ac- 

25  tionnement  electromecaniques  (14,  15,  15a) 
comprennent  deux  actionneurs  lineaires  (15, 
15a)  qui  sont  mis  en  route  alternativement  pour 
deplacer  ledit  volet  (14)  afin  de  regler  la  circula- 
tion  d'air. 

30 
9.  Appareil  frigorifique  selon  la  revendication  8,  ca- 

racterise  en  ce  que  des  moyens  de  protection 
electroniques  (̂ P,  48,  51)  sont  prevus  afin  d'evi- 
ter  que  les  deux  actionneurs  (15,  15a)  puissent 

35  etre  simultanement  mis  en  route. 

10.  Appareil  frigorifique  selon  la  revendication  1,  ca- 
racterise  en  ce  que  les  moyens  de  chauffage 
(RF)  sont  prevus  pourdegivrer  ledit  volet  (14),  et 

40  en  ce  que  lesdits  moyens  de  chauffage  (RF)  sont 
toujours  excites  pendant  une  periode  de  temps 
avant  que  ledit  au  moins  un  actionneur  (15,  15a) 
soit  mis  en  route. 

45  11.  Appareil  frigorifique  selon  la  revendication  1,  ca- 
racterise  en  ce  que  ledit  au  moins  un  actionneur 
(15,  15a)  est  du  type  tire-pousse  (push-pull). 

12.  Appareil  frigorifique  selon  la  revendication  1,  ca- 
50  racterise  en  ce  que  des  moyens  d'aff  ichage  (DS) 

associes  a  des  elements  de  commande  (T1  ...T8) 
sont  prevus  pour  faciliter  la  commande  de  I'appa- 
reil  frigorifique  par  I'utilisateur. 

55  13.  Appareil  frigorifique  selon  la  revendication  12, 
caracterise  en  ce  que  la  luminescence  dudit  aff  i- 
chage  (DS)  peut  etre  reglee  au  moyen  de  I'un 
desdits  elements  de  commande  (T8). 

11 
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14.  Appareil  frigorifique  selon  la  revendication  12, 
caracterise  en  ce  que  lesdits  elements  de 
commande  comprennent  un  certain  nombre  de 
touches  (T1...T8). 

5 
15.  Appareil  frigorifique  selon  la  revendication  1,  ca- 

racterise  en  ce  que  des  moyens  d'aff  ichage  (DS) 
du  type  fluorescent  sont  prevus,  qui  compren- 
nent  un  certain  nombre  d'elements  luminescents 
(21  ...32)  soit  du  type  numerique  soit  du  type  gra-  10 
phique,  qui  peuvent  etre  actionnes  soit  indivi- 
duellement  soit  en  commun. 

16.  Appareil  frigorifique  selon  la  revendication  1,  ca- 
racterise  en  ce  que  ladite  unite  electronique  cen-  15 
trale  comprend  des  moyens  de  traitement  de  de- 
givrage  (60...69)  a  la  fois  pour  ledit  premier 
compartiment  (9)  et  pour  ledit  second  comparti- 
ment  (11),  d'une  maniere  telle  qu'un  cycle  de  de- 
givrage  est  execute  chaque  fois  que  la  somme  20 
des  temps  de  fonctionnement  du  compresseur 
(I)  ,  en  relation  avec  le  compartiment  concerne, 
atteint  une  valeur  totale  predeterminee. 

17.  Appareil  frigorifique  selon  la  revendication  16,  25 
caracterise  en  ce  que  ladite  unite  electronique 
centrale  comprend  des  moyens  pour  le  traite- 
ment  des  cycles  de  degivrage  pour  ledit  premier 
compartiment  (9),  de  maniere  telle  qu'un  cycle  de 
degivrage  dudit  premier  compartiment  (9)  est  30 
execute  de  toute  facon  apres  ecoulement  d'un 
temps  predetermine  depuis  le  dernier  cycle  de 
degivrage,  et  a  condition  que  le  fonctionnement 
dudit  compartiment  (9)  ne  soit  pas  arrete  entre 
temps.  35 

18.  Appareil  frigorifique  selon  la  revendication  16, 
caracterise  en  ce  que  ladite  unite  electronique 
centrale  comprend  des  moyens  (60...69)  pour 
traiter  les  cycles  de  degivrage  dudit  second  40 
compartiment  (11)  d'une  maniere  telle  que  le 
temps  ecoule  entre  deux  cycles  de  degivrage 
successifs  est  reduit  si  la  porte  du  compartiment 
(II)  a  ete  laissee  ouverte  pendant  un  certain 
temps.  45 

19.  Appareil  frigorifique  selon  la  revendication  1,  ca- 
racterise  en  ce  que  ladite  unite  electronique  cen- 
trale  est  associee  a  une  memoire  non  volatile 
(ME)  dans  laquelle  sont  stockees  des  donnees  50 
de  fonctionnement,  qui  se  rapportent  specif  ique- 
ment  aux  modes  choisis,  comme  par  exemple  la 
configuration  du  troisieme  compartiment  (10), 
afin  de  memoriser  ces  donnees  dans  le  cas  ou  se 
produit  une  panne  du  secteur,  pour  permettre  la 
reprise  du  fonctionnement  regulier  lorsque  I'ali- 
mentation  secteur  est  retablie. 

20.  Appareil  frigorifique  selon  la  revendication  19, 
caracterise  en  ce  que  ladite  unite  electronique 
centrale  associee  a  une  memoire  non  volatile 
(ME)  met  en  route  un  signal  d'alarme  (26)  lorsque 

5  la  temperature  dans  ledit  second  compartiment 
(11)  depasse  une  valeur  predeterminee,  et  en  ce 
que  meme  si  la  temperature  dans  ledit  second 
compartiment  (11)  diminue  a  nouveau  au-des- 
sous  de  ladite  valeur  predeterminee,  ledit  signal 

10  d'alarme  (26)  reste  en  route,  meme  si  I'alimenta- 
tion  secteur  a  ete  coupee  et  a  ete  a  nouveau  re- 
tablie  entre  temps. 

21.  Appareil  frigorifique  selon  la  revendication  1,  ca- 
rs  racterise  en  ce  qu'il  comprend  des  moyens  de 

temporisation  prereglables  (32)  qui  peuvent  etre 
mis  en  route  au  moyen  d'elements  de  commande 
(T6,  T7)  et  capables  de  signaler  que  I'intervalle 
de  temps  preetabli  s'est  ecoule. 

20 
22.  Appareil  frigorifique  selon  la  revendication  1,  ca- 

racterise  en  ce  que  ladite  unite  electronique  cen- 
trale  comprend  des  moyens  pour  executer  un 
programme  de  test  automatique,  qui  comprend 

25  une  sequence  de  mise  en  route  rapide  de  toutes 
les  charges  et/ou  un  cycle  de  fonctionnement 
reel  d'une  duree  convenable  pour  verifier  le  fonc- 
tionnement  correct,  specif  iquementdu  second  et 
du  troisieme  compartiment  (10,  11). 

30 
23.  Appareil  frigorifique  selon  la  revendication  12, 

caracterise  en  ce  que  ladite  unite  electronique 
centrale  comprend  des  moyens  pour  executer  un 
programme  de  test  en  reponse  a  un  actionne- 

35  ment  simultane  convenable  de  certains  des  ele- 
ments  de  commande  (T1,  T2...T8). 

24.  Appareil  frigorifique  selon  la  revendication  23, 
caracterise  en  ce  que  pendant  ledit  programme 

40  de  test  ledit  aff  ichage  (DS)  est  utilise  pour  signa- 
ler  des  donnees  se  rapportant  a  I'operation  en 
cours  de  test,  specif  iquement  afin  d'indiquer  les 
temperatures  mesurees  par  des  sondes  asso- 
ciees  (S1...S4). 

45 
25.  Appareil  frigorifique  selon  la  revendication  1,  ca- 

racterise  en  ce  que  ladite  electrovalve  (4)  assure 
I'exclusion,  apres  actionnement  d'une  comman- 
de  (11),  dudit  premier  compartiment  (9)  par  rap- 

50  port  au  circuit  frigorifique. 

26.  Appareil  frigorifique  selon  la  revendication  25, 
caracterise  en  ce  que  ladite  electrovalve  (4)  est 
representee  par  un  commutateur  electrique  a 

55  basse  tension  (11). 

27.  Appareil  frigorifique  selon  la  revendication  1,  ca- 
racterise  en  ce  que  des  elements  d'alarme  visuel- 

12 
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le  (27)  et  sonore  sont  prevus  afin  d'informer  que 
la  porte  du  second  compartiment  reste  ouverte 
pendant  un  temps  qui  depasse  une  periode  pre- 
determinee. 

5 
28.  Appareil  frigorifique  selon  la  revendication  27, 

caracterise  en  ce  que  ladite  alarme  sonore  peut 
etre  coupee. 

29.  Appareil  frigorifique  selon  les  revendications  20  10 
et  27,  caracterise  en  ce  que  ledit  signal  d'alarme 
(26)  produit  un  signal  plus  intense  que  celui  de  la- 
dite  alarme  visuelle  (27)  et  sonore. 

30.  Appareil  frigorifique  selon  la  revendication  25,  15 
caracterise  en  ce  que  des  moyens  d'eclairage 
(LF)  sont  prevus  dans  ledit  premier  compartiment 
(9),  et  en  ce  que  des  elements  de  coupure  ma- 
nuels  (14)  sont  prevus  pour  lesdits  moyens 
d'eclairement  (LF),  independamment  de  ladite  20 
commande  (11). 

25 
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