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Description 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  an  ice-making  machine 
having  a  mecmanism  for  detecting  completion  of  ice  for- 
mation  and  for  preventing  opacification  of  ice  pieces  to 
white  in  an  ice  making  machine.  More  particularly,  this 
invention  relates  to  such  an  ice-making  machine,  in 
which  a  multiplicity  of  freezing  fingers  formed  on  the  low- 
er  surface  of  a  freezing  base  plate  are  dipped  in  the  wa- 
ter  supplied  to  a  freezing  chamber  defined  in  a  water 
tray  to  carry  out  a  freezing  operation  and  form  inverted 
dome-shaped  ice  pieces  gradually  around  the  freezing 
fingers,  wherein  completion  of  formation  of  ice  pieces 
around  the  freezing  fingers  is  designed  to  be  detected 
easily  and  securely,  and  also  transparent  ice  pieces  of 
high  commercial  value  free  from  opacification  can  be 
formed. 

Various  types  of  freezing  systems  have  been  pro- 
posed  for  automatic  ice  making  machines  for  making  a 
number  of  ice  pieces  such  as  cubes  continuously,  and 
they  are  suitably  employed  depending  on  the  applica- 
tions.  For  example,  the  following  systems  are  known: 

(1)  a  so-called  closed  cell  system  ice  making  ma- 
chine  having  a  multiplicity  of  freezing  cells  opening 
downward  defined  by  a  multiplicity  of  partitions 
crossing  one  another,  to  which  water  is  injected  up- 
ward  to  the  respective  freezing  cells,  which  are 
cooled  by  an  evaporator  connected  to  a  freezing 
system,  from  a  water  tray  disposed  below  the  freez- 
ing  cells  to  form  ice  cubes  gradually  therein; 
(2)  a  so-called  open  cell  system  ice  making  ma- 
chine  having  such  freezing  cells  opening  down- 
ward,  in  which  water  is  sprayed  upward  directly  into 
the  freezing  cells  using  no  water  tray  to  form  ice 
cubes  therein;  and 
(3)  a  flow-down  system  ice  making  machine  having 
a  perpendicular  freezing  plate,  in  which  water  is 
supplied  to  flow  down  on  one  surface  of  the  freezing 
plate  to  form  a  semicylindrical  ice  block  on  the  cor- 
responding  surface. 

These  three  types  of  ice  making  machines  all  em- 
ploy  a  forced  circulation  system  and  have  a  water  tank 
for  carrying  therein  a  predetermined  amount  of  water  to 
be  frozen,  and  the  water  in  the  tank  is  fed  by  a  pump  to 
the  freezing  cells  or  to  the  perpendicular  freezing  plate 
disposed  in  a  freezing  unit,  while  the  unfrozen  portion 
of  the  water  is  recovered  into  the  tank  to  recirculate  it  to 
the  freezing  unit.  Accordingly,  incidental  equipments 
such  as  a  water  tank  and  a  pump  for  circulating  the  water 
to  be  frozen  become  necessary  in  such  types  of  ice  mak- 
ing  machines.  This  causes  not  only  complication  of  the 
structure  of  the  machine  but  also  production  cost  eleva- 
tion  and  enlargement  of  the  machine.  Meanwhile,  there 
has  already  been  proposed  a  more  simplified  ice  making 

machine,  in  which  freezing  fingers  extending  downward 
from  the  lower  surface  of  a  freezing  base  plate  provided 
with  an  evaporator  thereon  are  dipped  in  a  predeter- 
mined  level  of  water  carried  in  a  water  tray  to  form  ice 

5  pieces  around  the  freezing  fingers.  This  type  of  ice  mak- 
ing  machine  requires  no  mechanism  for  circulating  the 
water  to  be  frozen  between  the  water  tray  and  the  water 
tank  during  the  freezing  operation,  so  that  the  structure 
of  the  machine  can  be  simplified,  leading  to  production 

10  cost  reduction  and  down-sizing  of  the  machine,  advan- 
tageously. 

As  described  above,  the  last  mentioned  ice  making 
machine,  in  which  ice  pieces  are  designed  to  be  formed 
around  the  freezing  fingers  merely  by  dipping  them  in 

is  the  water  carried  in  the  water  tray,  enjoys  a  great  ad- 
vantage  that  the  structure  of  the  machine  can  be  simpli- 
fied.  This  type  of  ice  making  machine  employes  a  tech- 
nique  of  counting  the  time  required  for  forming  ice  piec- 
es  by  a  timer  as  a  means  for  detecting  completion  of  ice 

20  formation.  In  such  technique  of  controlling  the  freezing 
operation  by  a  timer,  however,  the  freezing  operation  is 
designed  to  be  carried  out  within  a  preset  time  period 
by  the  timer  in  spite  of  the  fact  that  the  time  necessary 
for  forming  a  desired  size  of  ice  pieces  varies  greatly 

25  depending  actually  on  the  ambient  temperature  (outer 
air  temperature),  so  that  it  can  happen  that  the  ice  mak- 
ing  machine  proceeds  with  an  ice  releasing  operation 
before  ice  pieces  are  fully  formed,  or  that  the  freezing 
operation  is  continued  even  after  formation  of  the  de- 

30  sired  size  of  ice  pieces,  and  the  ice  pieces  are  combined 
with  the  adjacent  ones  and  deformed,  disadvanta- 
geous^.  Accordingly,  it  can  be  pointed  out  that  the  main- 
tenance  and  repair  of  the  ice  making  machine  become 
troublesome,  since  the  preset  time  in  the  timer  must  be 

35  adjusted  depending  on  the  change  in  the  ambient  tem- 
perature. 

Further,  in  this  type  of  ice  making  machine,  in  which 
ice  pieces  are  designed  to  be  formed  around  the  freez- 
ing  fingers  merely  by  dipping  them  in  the  water  carried 

40  in  the  water  tray,  the  water  need  not  be  circulated  during 
the  freezing  operation,  as  a  matter  of  course,  but  main- 
tained  in  a  so-called  "static  state".  Accordingly,  the  ice 
pieces  gradually  formed  around  the  freezing  fingers  are 
opacified  to  white  due  to  the  influence  of  the  air  dis- 

45  solved  in  the  water.  The  opaque  white  ice  pieces  gen- 
erally  cause  no  problem  if  they  are  used  for  the  original 
purposes  such  as  cooling.  However,  such  opaque  white 
ice  pieces,  if  served  with  drinks  and  the  like  in  coffee 
shops  or  restaurants,  look  inferior  to  clear  and  transpar- 

so  ent  ice  pieces  and  reduce  as  a  whole  the  commercial 
value  of  the  drinks,  disadvantageously. 

From  US-A-4,207,750  an  ice-making  machine  is 
known  which  comprises  an  evaporator  connected  to  a 
freezing  system  including  a  compressor  and  a  condens- 

es  er,  a  water  tray  pivotally  supported  to  maintain  normally 
a  horizontal  posture  and  having  defined  therein  a  freez- 
ing  chamber  in  which  freezing  fingers  are  to  be  dipped 
and  a  bearing  plate  for  receiving  the  ice  cubes  released 
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from  the  freezing  fingers  after  formation  thereof.  The 
ice-making  machine  further  comprises  paddles  which 
are  fixedly  mounted  on  a  shaft  and  can  be  moved  be- 
tween  the  freezing  fingers.  The  paddles  act  as  stirres 
between  the  freezing  fingers.  If  the  freezing  fingers  are  s 
covered  by  ice  pieces  they  form  an  obstacle  against  the 
rotation  of  the  paddles  whereas  the  release  of  the  ice 
blocks  is  initiated. 

SUMMARY  OF  THE  INVENTION  10 

This  invention  is  proposed  in  view  of  the  problems 
inherent  in  the  mechanism  for  detecting  completion  of 
ice  formation  in  the  conventional  ice  making  machine, 
in  which  ice  pieces  are  designed  to  be  formed  around  15 
the  freezing  fingers  by  dipping  them  into  the  water  car- 
ried  in  the  freezing  chamber  defined  in  a  water  tray,  and 
with  a  view  to  overcoming  them  successfully,  and  it  is 
an  object  of  this  invention  to  provide  a  mechanism  which 
can  securely  detect  completion  of  ice  formation  without  20 
being  affected  by  the  change  in  the  ambient  tempera- 
ture  and  also  can  effectively  prevent  opacification  of  ice 
pieces  (hereinafter  simply  referred  to  as  the  detection 
and  prevention  mechanism). 

This  object  is  achieved  by  an  ice-making  machine  25 
as  defined  in  claim  1  . 

With  the  detection  and  prevention  mechanism  of 
the  ice-making  machine  of  this  invention,  in  which  a  mul- 
tiplicity  of  freezing  fingers  formed  on  the  lower  surface 
of  a  freezing  base  plate  are  dipped  in  the  water  carried  30 
in  the  freezing  chamber  defined  in  a  water  tray  to  carry 
out  a  freezing  operation  and  form  inverted  dome- 
shaped  ice  pieces  gradually  around  the  freezing  fingers, 
completion  of  ice  formation  around  the  freezing  fingers 
can  easily  and  securely  be  detected,  and  transparent  35 
ice  pieces  of  high  commercial  value  free  from  opacifica- 
tion  can  be  formed. 

In  the  ice-making  machine  according  to  this  inven- 
tion,  completion  of  ice  formation  can  accurately  and  se- 
curely  be  detected,  since  it  is  designed  to  be  detected  40 
by  a  rocking  plate  which  can  be  abutted  directly  against 
the  ice  pieces  formed  around  the  freezing  fingers.  Ac- 
cordingly,  ice  pieces  of  the  same  size  and  of  the  same 
quality  can  constantly  be  formed  without  being  affected 
by  various  conditions  including  ambient  temperature.  45 
Further,  there  is  no  need  of  adjusting  the  preset  time  in 
the  timer  as  conventionally  been  practiced  depending 
on  the  fluctuation  in  the  ambient  temperature,  so  that 
maintenance  and  repair  of  the  ice  making  machine  can 
be  facilitated,  advantageously.  so 

Meanwhile,  the  water  to  be  frozen  is  adapted  to  be 
agitated  positively  by  the  rocking  motion  of  the  rocking 
plate,  so  that  transparent  and  clear  ice  pieces  of  high 
commercial  value  free  from  opacification  can  be  formed, 
advantageously.  Since  the  rocking  plate  is  designed  to  55 
be  tilted  at  an  angle  smaller  than  that  of  the  water  tray 
and  stopped  in  the  tilted  posture  before  an  ice  releasing 
operation  is  started,  it  also  functions  to  receive  the  ice 

pieces  released  from  the  freezing  fingers  and  dropping 
by  their  own  weights  on  its  slanted  surface  and  guide 
them  smoothly  into  the  freezing  chamber,  in  addition  to 
the  function  of  agitating  the  water  to  be  frozen  during 
the  freezing  operation. 

Further,  the  through  holes  defined  in  the  bottom 
plate  of  the  rocking  plate  are  positioned  to  locate  be- 
tween  the  freezing  fingers  formed  on  the  freezing  base 
plate,  and  side  walls  are  formed  along  the  shorter  edges 
of  the  bottom  plate,  so  that  the  water  to  be  frozen  in  the 
freezing  chamber  can  vigorously  be  agitated  thoroughly, 
whereby  formation  of  opacified  ice  pieces  can  effective- 
ly  be  prevented.  Meanwhile,  notches  are  formed  along 
the  free  end  portion  of  the  rocking  plate,  so  that  the  water 
to  be  frozen  remaining  in  the  water  tray  can  be  prevent- 
ed  from  flowing  out  therefrom  when  the  water  tray  is  tilt- 
ed  relative  to  the  rocking  plate. 

Since  the  engagement  piece  of  a  rocking  means  en- 
gaging  with  the  rocking  plate  is  designed  to  be  shifted 
to  a  position  spaced  from  the  rocking  plate  and  to  stop 
there  upon  completion  of  the  freezing  operation  after  for- 
mation  of  desired  ice  pieces  around  the  freezing  fingers, 
interference  of  the  tilting  motion  of  the  rocking  plate  in- 
terlocking  with  the  water  tray  by  the  rocking  means  can 
be  prevented. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  shows  schematically  in  exploded  perspective 
view  a  freezing  unit  of  an  ice  making  machine,  in  which 
the  detection  and  prevention  mechanism  according  to 
a  first  embodiment  of  this  invention  is  employed. 

Fig.  2  shows  schematically  a  perspective  view  of  a 
cam  control  mechanism  to  be  employed  in  said  ice  mak- 
ing  machine. 

Fig.  3  shows  a  diagram  of  control  circuit  connected 
to  the  cam  control  mechanism. 

Fig.  4  shows  a  timing  chart  of  the  control  to  be  ef- 
fected  by  the  cam  control  mechanism. 

Fig.  5  shows  in  vertical  section  the  major  portion  of 
the  freezing  unit. 

Fig.  6  shows  in  partially  cut-away  perspective  view 
a  water  tray,  a  rocking  plate  to  be  incorporated  therein 
and  a  drainage  for  discharging  the  water  to  be  frozen. 

Fig.  7  shows  schematically  in  vertical  section  the 
ice  making  machine  in  which  the  detection  and  preven- 
tion  mechanism  is  employed. 

Fig.  8  shows  in  partially  cut-away  perspective  view 
of  the  ice  making  machine. 

Fig.  9  shows  schematically  a  freezing  system  to  be 
employed  in  the  ice  making  machine. 

Fig.  10  shows  in  vertical  section  the  major  portion 
of  the  freezing  unit,  where  the  rocking  plate  is  ascended. 

Fig.  11  shows  in  vertical  section  the  major  portion 
of  the  freezing  unit,  where  the  rocking  plate  is  descend- 
ed. 

Fig.  12  shows  in  vertical  section  a  state  where  ice 
formation  is  completed  in  the  freezing  unit,  together  with 
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the  positional  relationship  between  a  rocking  motor  and 
the  ice  formation  completion  detection  switch  and  that 
between  a  cam  follower  and  a  cam  slot. 

Fig.  13  shows  in  vertical  section  the  freezing  unit, 
where  the  water  tray  is  tilting,  and  the  water  remaining 
therein  is  being  partly  discharged. 

Fig.  14  shows  in  vertical  section  the  freezing  unit, 
where  the  water  tray  is  stopping  in  the  tilted  posture,  and 
the  ice  pieces  are  being  released  while  the  rocking  plate 
is  retained  in  a  tilted  posture  at  a  position  slightly  above 
the  water  tray. 

Fig.  15  shows  in  vertical  section  the  freezing  unit, 
where  the  water  tray  is  reset  to  the  original  horizontal 
posture,  and  water  to  be  frozen  is  supplied  afresh  to  the 
residual  water. 

Fig.  1  6  shows  in  perspective  view  the  major  portion 
of  the  detection  and  prevention  mechanism  according 
to  a  second  embodiment  of  the  invention. 

Fig.  17  shows  schematically  in  vertical  section  the 
ice  making  machine  in  which  the  detection  and  preven- 
tion  mechanism  according  to  the  second  embodiment 
of  the  invention  is  employed. 

Fig.  1  8  shows  in  partially  exploded  perspective  view 
the  freezing  unit. 

Fig.  19  shows  in  vertical  section  the  major  portion 
of  the  freezing  unit. 

Fig.  20  shows  in  partially  cut-away  front  elevation  a 
water  tray  tilting  mechanism  and  a  rocking  plate  rocking 
mechanism. 

Fig.  21  shows  schematically  in  perspective  view  the 
freezing  unit  disposed  in  a  box-like  chamber. 

Fig.  22  shows  in  partially  cut-away  front  elevation 
the  freezing  unit. 

Fig.  23  shows  in  perspective  view  the  appearance 
of  the  ice  making  machine. 

Fig.  24  shows  in  partially  cut-away  side  view  the 
freezing  unit,  where  the  water  tray  is  tilted. 

Fig.  25  shows  schematically  in  perspective  view  the 
rocking  plate. 

Fig.  26  shows  perspectively  a  rocking  member  as 
viewed  from  the  rocking  protrusion  side. 

Fig.  27  shows  perspectively  the  rocking  member  as 
viewed  from  the  cam  side. 

Fig.  28  shows  a  control  circuit  diagram  of  the  ice 
making  machine. 

Fig.  29  shows  an  explanatory  view  of  the  freezing 
unit  under  rocking  of  the  rocking  plate  during  the  freez- 
ing  operation  in  the  ice  making  machine  and  the  rocking 
mechanism  assuming  a  corresponding  posture. 

Fig.  30  shows  an  explanatory  view  of  the  freezing 
unit  after  completion  of  the  freezing  operation  in  the  ice 
making  machine  and  the  rocking  mechanism  assuming 
a  corresponding  posture. 

Fig.  31  shows  an  explanatory  view  of  the  freezing 
unit  after  completion  of  the  freezing  operation  in  the  ice 
making  machine  and  the  rocking  mechanism  assuming 
a  corresponding  posture,  where  the  rocking  projection 
of  the  rocking  member  is  retracted  from  the  tilting  orbit 

of  the  engagement  piece  of  the  rocking  plate. 
Fig.  32  shows  an  explanatory  view  of  the  freezing 

unit  after  completion  of  the  freezing  operation  in  the  ice 
making  machine,  and  the  rocking  mechanism  and  tilting 

5  mechanism  assuming  corresponding  postures  respec- 
tively. 

Fig.  33  shows  an  explanatory  view  of  the  freezing 
unit  where  the  water  tray  in  the  ice  making  machine  is 
stopped  in  the  tilted  posture,  together  with  the  positional 

10  relationship  between  the  cam  plate  of  the  tilting  mech- 
anism  assuming  a  corresponding  posture  and  a  seventh 
switch  and  a  ninth  switch. 

Fig.  34  shows  an  explanatory  view  of  the  freezing 
unit  where  the  water  tray  in  the  ice  making  machine  is 

is  resetting,  together  with  the  positional  relationship  be- 
tween  the  cam  plate  of  the  tilting  mechanism  assuming 
a  corresponding  posture  and  the  seventh  and  ninth 
switches. 

Fig.  35  shows  an  explanatory  view  of  the  freezing 
20  unit  where  the  water  tray  in  the  ice  making  machine  is 

counter-tilted  over  the  horizontal  posture,  together  with 
the  positional  relationship  between  the  cam  plate  of  the 
tilting  mechanism  assuming  a  corresponding  posture 
and  the  seventh  and  ninth  switches. 

25  Fig.  36  shows  an  explanatory  view  of  the  motions 
of  the  rocking  mechanism  for  the  rocking  plate  in  the  ice 
making  machine,  where  the  rocking  protrusion  of  the 
rocking  member  is  retracting  from  the  tilting  orbit  of  the 
engagement  piece  of  the  rocking  plate  after  detection  of 

30  completion  of  ice  formation. 
Fig.  37  shows  in  vertical  section  the  major  portion 

of  the  freezing  unit,  where  the  rocking  protrusion  is  going 
to  be  engaged  with  the  engagement  piece  of  the  rocking 
plate. 

35  Fig.  38  shows  in  vertical  section  the  major  portion 
of  the  freezing  unit,  where  the  rocking  protrusion  is  en- 
gaged  with  the  engagement  piece  of  the  rocking  plate 
to  ascend  the  rocking  plate. 

Fig.  39  shows  in  vertical  section  the  major  portion 
40  of  the  freezing  unit,  where  the  rocking  protrusion  is  re- 

tracted  from  the  engagement  piece  of  the  rocking  plate 
to  descend  the  rocking  plate. 

Fig.  40  shows  a  control  timing  chart  in  the  ice  mak- 
ing  machine. 

45 
DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

The  ice-making  machine  according  to  this  invention 
will  be  described  below  by  way  of  preferred  embodi- 

50  ments  referring  to  the  attached  drawings. 

(General  constitution  of  the  ice  making  machine 
according  to  first  embodiment) 

55  Figs.  7  and  8  show  schematically,  in  cross  section 
and  perspective  view,  respectively,  the  overall  structure 
of  the  ice  making  machine  in  which  the  detection  and 
prevention  mechanism  according  to  a  first  embodiment 
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of  the  invention  is  employed.  A  rectangular  housing  10 
constituting  the  main  body  of  the  ice  making  machine 
basically  has  defined  therein  a  lower  machine  chamber 
1  4  in  which  the  freezing  system  including  a  compressor 
CM  and  a  condenser  1  8  are  housed,  an  ice  bin  1  2  which 
can  be  closed  by  a  door  26,  disposed  above  the  lower 
machine  chamber  1  4,  surrounded  with  a  heat  insulating 
material  and  a  freezing  unit  20  disposed  in  the  ice  bin 
1  2  at  an  upper  position  thereof.  As  will  be  described  later 
referring  to  Figs.  1  and  5,  the  freezing  unit  20  has  a  water 
tray  24  in  which  a  predetermined  level  of  water  to  be 
frozen  is  carried  and  a  freezing  base  plate  34  having 
freezing  fingers  36  to  be  dipped  in  the  water  to  be  frozen, 
wherein  the  water  tray  24  is  tilted  to  a  predetermined 
angle  upon  switching  to  the  ice  releasing  operation  to 
discharge  the  water  remaining  therein  to  the  outside  of 
the  machine  through  a  water  collecting  section  28  and 
drain  pipe  30  as  well  as  to  release  the  ice  pieces  into 
the  ice  bin  12. 

(Freezing  unit) 

Fig.  5  shows  minutely  a  vertical  sectional  view  of 
the  freezing  unit  20,  in  which  the  water  tray  24,  the  struc- 
ture  of  which  is  as  shown  in  Figs.  1  and  6,  is  designed 
to  carry  a  predetermined  level  of  water  to  be  frozen  in 
the  freezing  chamber  32  defined  therein.  In  other  words, 
the  freezing  chamber  32  is  defined  by  a  rectangular  bot- 
tom  24a  of  the  water  tray  24  and  four  walls  24b,24c,24d, 
24e  standing  upright  from  the  four  sides  of  the  rectan- 
gular  bottom  24a,  respectively.  A  pair  of  supporting 
members  50  are  fixed  to  the  outer  surfaces  of  the  shorter 
walls  24d,24e  opposing  to  each  other.  As  shown  in  Fig. 
6,  the  supporting  member  50  fixed  to  the  wall  24d  has 
a  cam  portion  50a  bending  diagonally  downward  at  a 
position  outer  than  the  water  tray  24,  and  a  cam  slot  54 
is  defined  in  the  cam  portion  50a,  in  which  a  cam  follower 
56  formed  eccentrically  on  a  cam  disc  58  (to  be  de- 
scribed  later)  is  fitted  slidably.  A  tongue  49  having  a 
through  hole  is  formed  adjacent  to  the  corner  of  the  bent 
portion  in  each  supporting  member  50  at  a  position  outer 
than  the  water  tray  24,  and  a  pivotal  shaft  52  is  inserted 
to  these  through  holes.  The  pivotal  shaft  52  is  fixed  to 
the  main  body  of  the  ice  making  machine,  so  that  the 
water  tray  24  may  be  tilted  downward  or  reset  to  the  hor- 
izontal  posture  on  the  pivotal  shaft  52  under  the  cam 
action  with  the  rotation  of  an  actuator  motor  AM  con- 
nected  to  the  cam  disc  58,  as  shown  in  Figs.  13  to  15. 

(Freezing  system) 

Fig.  9  shows  a  schematic  constitution  of  the  freez- 
ing  system  to  be  employed  in  the  ice  making  machine. 
The  cooling  medium  vaporized  under  compression  by 
the  compressor  CM  is  passed  through  a  delivery  pipe 
33,  liquefied  by  the  condenser  1  8  and,  after  desiccation 
in  a  dryer  35,  decompressed  through  a  capillary  37.  The 
thus  treated  cooling  medium  then  flows  into  an  evapo- 

rator  22  to  be  allowed  to  expanded  suddenly  to  carry  out 
heat  exchange  with  the  freezing  base  plate  34  and  cool 
the  freezing  fingers  36  below  the  freezing  point.  The  por- 
tion  of  the  cooling  medium  vaporized  in  the  evaporator 

5  22  and  the  unvaporized  portion  of  the  cooling  medium 
flow  into  an  accumulator  39  in  the  form  of  gas-liquid  mix- 
ture,  where  they  are  separated  into  the  respective  phas- 
es.  The  gaseous  phase  cooling  medium  is  recirculated 
to  the  compressor  CM  through  a  suction  pipe  41  ,  while 

10  the  liquid  phase  cooling  medium  is  accumulated  in  the 
accumulator  39.  Further,  a  hot  gas  pipe  43  branching 
out  of  the  delivery  pipe  33  of  the  compressor  CM  is  con- 
nected  to  the  inlet  side  of  the  evaporator  22  through  a 
hot  gas  valve  HV.  The  hot  gas  valve  HV  is  open  during 

is  the  ice  releasing  operation  to  bypass  the  heated  medi- 
um  (hereinafter  referred  to  as  hot  gas)  delivered  from 
the  compressor  CM  through  the  evaporator  22  via  the 
hot  gas  pipe  43  to  heat  the  freezing  fingers  36  and  allow 
the  ice  pieces  to  drop  by  their  own  weights.  Meanwhile, 

20  the  hot  gas  delivered  from  the  evaporator  22  heats  the 
liquid  phase  cooling  medium  staying  in  the  accumulator 
39  to  vaporize  it,  and  the  thus  vaporized  cooling  medium 
is  recirculated  to  the  compressor  CM  through  the  suc- 
tion  pipe  41.  Incidentally,  the  reference  mark  FM  de- 

25  notes  a  fan  motor  for  the  condenser  1  8. 

(Water  discharging  mechanism  of  water  tray) 

As  shown  in  Figs.  5  and  6,  the  water  tray  24  has  a 
30  drainage  for  discharging  the  water  remaining  in  the 

freezing  chamber  32  whenever  the  water  tray  24  is  tilted. 
More  specifically,  a  water  chute  38  is  integrally  formed 
on  the  bottom  of  the  water  tray  24  to  extend  diagonally 
downward  therefrom,  and  a  water  collecting  section  28 

35  for  discharging  the  thus  collected  water  to  the  outside 
of  the  machine  is  defined  in  the  ice  bin  12  at  an  upper 
position  (see  Fig.  7).  As  shown  in  Fig.  5,  the  one  longer 
wall  on  the  free  end  side  of  the  water  tray  24  (locating 
opposite  to  the  pivotal  shaft  52)  constitutes  a  dam  plate 

40  42,  and  an  inner  wall  24c  covering  the  dam  plate  42  is 
integrally  formed  with  the  water  tray  24.  Incidentally,  the 
lower  free  end  of  the  inner  wall  24c  is  positioned  adja- 
cent  to  the  bottom  of  the  water  tray  24  with  a  very  small 
clearance  therebetween.  Accordingly,  as  shown  in  Fig. 

45  5,  the  water  to  be  frozen  flows  through  the  lower  free 
end  of  the  inner  wall  24c  to  the  dam  plate  42,  and  flows 
further  over  the  dam  plate  42  to  be  discharged  to  the 
water  chute  38.  In  other  words,  the  water  to  be  frozen 
to  be  carried  in  the  freezing  chamber  32  can  be  main- 

50  tained  at  a  predetermined  level  by  the  dam  plate  42. 
Upon  switching  to  the  ice  releasing  operation  (to  be 

described  later),  the  water  tray  24  is  tilted  downward  24, 
as  shown  in  Fig.  13,  to  discharge  the  water  remaining 
therein  through  the  water  chute  38.  When  the  water  tray 

55  24  is  stopped  in  the  tilted  posture,  a  part  of  the  freezing 
water  is  held  by  the  dam  plate  42  to  remain  therein  (see 
Fig.  14).  The  residual  water  is  combined  with  another 
portion  of  water  to  be  frozen  supplied  afresh  from  a  wa- 

5 
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ter  supply  pipe  68  to  cool  effectively  the  temperature  of 
the  water  to  be  frozen  entirely. 

The  freezing  base  plate  34  is  secured  horizontally 
at  an  upper  position  of  the  rectangular  housing  10,  and 
the  evaporator  22  led  out  of  the  freezing  system  housed 
in  the  machine  chamber  14  is  disposed  zigzag  on  the 
upper  surface  of  the  freezing  base  plate  34.  Meanwhile, 
a  plurality  of  freezing  fingers  36  protrude  downward  from 
the  lower  surface  of  the  freezing  base  plate  34  at  pre- 
determined  intervals,  and  these  freezing  fingers  36  are 
adapted  to  be  dipped  in  the  water  to  be  frozen  carried 
in  the  water  tray  24  during  the  freezing  operation.  As 
heat  exchange  with  the  cooling  medium  in  the  evapora- 
tor  22  is  proceeded  by  operating  the  freezing  system, 
the  freezing  fingers  36  are  cooled  and  maintained  at  a 
temperature  of  0°C  or  lower  to  allow  ice  pieces  70  to 
grow  gradually  around  the  freezing  fingers  36,  as  shown 
in  Fig.  12. 

(Cam  control  mechanism) 

As  shown  in  Fig.  2,  a  first  cam  1  3,  a  second  cam  1  5 
and  a  third  cam  17  are  disposed  coaxially  to  the  rotary 
shaft  11  of  the  actuator  motor  AM  at  predetermined  in- 
tervals.  Meanwhile,  a  first  switch  SW-,,  a  second  switch 
SW2  and  a  third  switch  SW3  are  fixed  to  the  main  body 
of  the  ice  making  machine,  and  cam  actions  are  de- 
signed  to  be  added  to  the  rotation  of  the  actuator  motor 
AM  so  as  to  control  the  following  motions  to  be  caused 
by  the  operation  of  the  actuator  motor  AM: 

(1)  tilting  or  resetting  of  the  water  try  24  and  stop- 
ping  it  at  such  postures; 
(2)  opening  and  closing  of  the  hot  gas  valve  HV;  and 
(3)  opening  and  closing  of  the  water  valve  WV  for 
supplying  water  to  be  frozen,  respectively.  More 
specifically,  the  first  cam  1  3  assumes  a  form  of  disc 
with  a  predetermined  diameter  having  a  couple  of 
recesses  13a,  13b  formed  on  the  circumference 
thereof,  and  the  roller  of  a  lever  19  extending  from 
the  first  switch  SW1  is  designed  to  be  abutted 
against  the  circumference  of  the  first  cam  13  and 
engaged  with  the  recess  1  3a  or  1  3b  in  accordance 
with  a  predetermined  timing.  These  recesses  13a, 
13b  are  not  formed  symmetrically  on  each  side  of 
the  center  of  the  cam  with  180°  angles  but  with  a 
predetermined  central  angle  therebetween,  as 
shown  in  Fig.  2.  Provided  that  the  circumferential 
section  formed  between  the  recesses  13a,  13b  with 
a  larger  central  angle  is  to  be  referred  to  as  A-,  ,  while 
the  circumferential  section  formed  therebetween 
with  a  smaller  central  angle  is  to  be  referred  to  as 
A2,  the  circumferential  section  A1  assumes  the  cam 
surface  for  controlling  tilting  of  the  water  tray  24,  and 
the  circumferential  section  A2  assumes  the  cam 
surface  for  controlling  resetting  of  the  water  tray  24 
to  the  horizontal  posture,  as  will  be  described  later. 
The  first  switch  SW-,  is  connected  to  a  first  relay  X-, 

in  the  control  circuit  shown  in  Fig.  3  to  control  tilting 
and  resetting  of  the  water  tray  24  and  stopping 
thereof  at  such  postures.  The  timing  of  the  cam  ac- 
tions  between  the  first  cam  1  3  and  the  first  switch 

5  SW1  is  as  shown  in  the  timing  chart  of  Fig.  4. 

The  second  cam  15  also  assuming  a  form  of  disc 
has  a  circumferential  section  having  a  central  angle  of 
about  270°,  and  the  roller  of  a  lever  21  extending  from 

10  the  second  switch  SW2  is  designed  to  be  abutted 
against  the  circumference  of  the  cam  15  and  engaged 
with  the  recess  having  a  central  angle  of  about  90°  in 
accordance  with  a  predetermined  timing.  The  second 
switch  SW2  is  connected  to  a  second  relay  X2,  as  shown 

is  in  Fig.  3,  and  controls  opening  and  closing  of  the  hot  gas 
valve  HV  in  cooperation  with  the  opening  and  closing  of 
a  normally  open  contact  X2-a  (as  will  be  described  later). 
The  third  cam  1  7  has  a  circumferential  cam  surface  hav- 
ing  a  central  angle  of  about  90°,  and  the  roller  of  a  lever 

20  23  extending  from  the  third  switch  SW3  is  designed  to 
be  abutted  against  the  circumference  of  the  third  cam 
1  7.  The  third  switch  SW3  is  turned  on  when  the  lever  23 
of  the  third  switch  is  abutted  against  the  cam  surface. 
The  third  switch  SW3  is  connected  to  a  third  relay  X3, 

25  as  shown  in  Fig.  3,  and  controls  opening  and  closing  of 
the  water  valve  WV  interlocking  with  a  normally  open 
contact  X3-a-|  (as  will  be  described  later).  Timing  of  the 
cam  actions  between  the  second  cam  15  and  the  sec- 
ond  switch  SW2  and  that  between  the  third  cam  17  and 

30  the  third  switch  SW3  will  be  shown  in  the  timing  chart  of 
Fig.  4. 

(Rocking  plate) 

35  An  L-shaped  rocking  plate  44  is  disposed  in  the 
freezing  chamber  32  defined  in  the  water  tray  24  so  as 
to  be  able  to  be  rocked  freely  therein  by  the  rotation  of 
the  rocking  motor  RM.  More  specifically,  the  rocking 
plate  44  is  of  a  planar  plate  having  a  vertical  portion  45 

40  and  also  a  plurality  of  through  holes  46  defined  at  pre- 
determined  intervals  thereon,  as  shown  in  Fig.  6.  The 
circumferential  size  of  the  rocking  plate  44  is  designed 
to  be  slightly  smaller  than  the  inner  circumferential  size 
of  the  bottom  24a  of  the  freezing  chamber  32,  and  the 

45  upper  end  portion  of  the  vertical  portion  45  is  rolled  out- 
ward  to  form  th  rough  holes  on  each  side,  in  which  a  rock- 
ing  shaft  48  is  inserted.  The  end  portions  of  the  rocking 
shaft  48  is  designed  to  be  fitted  into  the  through  holes 
53a  of  tongues  53  formed  on  the  outer  surfaces  of  the 

so  side  walls  of  the  water  tray  24.  With  the  rocking  plate  44 
pivotally  supported  by  the  rocking  shaft  48,  the  rocking 
plate  44  is  brought  into  intimate  contact  with  the  bottom 
of  the  freezing  chamber  32,  as  shown  in  Fig.  5. 

As  shown  in  Fig.  6,  the  rocking  plate  44  also  has 
55  formed  integrally  therewith  a  vertical  tongue  59  on  one 

shorter  edge  thereof,  and  an  engagement  pin  61  ex- 
tends  outward  horizontally  therefrom.  Meanwhile,  as 
shown  in  Figs.  1  and  6,  the  rocking  motor  RM  is  dis- 
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posed  on  the  inner  wall  surface  of  the  main  body  of  the 
ice  making  machine  in  such  a  way  that  it  can  be  pivoted 
slightly  as  will  be  described  later.  An  engagement  piece 
62  protruding  from  the  rotary  shaft  of  the  motor  RM  is 
designed  to  be  engageable  with  the  engagement  pin  61 
of  the  rocking  plate  44  locating  above  the  engagement 
piece  62.  Accordingly,  by  rotating  the  rocking  motor  RM 
counterclockwise,  the  engagement  piece  62  is  rotated 
under  engagement  with  the  engagement  pin  61  to  lift 
the  rocking  plate  44  from  the  bottom  of  the  freezing 
chamber  32  to  a  predetermined  height,  as  shown  in  Fig. 
1  0,  and  then  allow  it  to  drop  onto  the  bottom  of  the  freez- 
ing  chamber  32  by  its  own  weight  upon  disengagement 
of  the  engagement  piece  62  from  the  engagement  pin 
61,  as  shown  in  Fig.  11.  Namely,  the  rocking  plate  44 
repeats  such  rocking  motion  in  the  freezing  chamber  32 
on  the  rocking  shaft  48  by  rotating  the  rocking  motor  RM 
during  the  freezing  operation,  whereby  the  water  to  be 
frozen  can  constantly  be  agitated.  Incidentally,  since  the 
rocking  plate  44  has  through  holes  46,  the  water  to  be 
frozen  flows  through  these  through  holes  46  upward  and 
downward,  whereby  agitation  of  the  water  to  be  frozen 
can  further  be  accelerated.  However,  these  through 
holes  46  are  not  inevitable,  but  can  be  omitted,  as  de- 
sired.  Further,  while  the  rocking  plate  44  is  designed  to 
be  tilted  as  the  water  tray  24  is  tilted  before  the  ice  re- 
leasing  operation  (to  be  described  later)  is  started,  a 
stopper  63  extending  horizontally  from  the  rectangular 
housing  1  0  is  disposed  on  the  tilting  orbit  of  the  engage- 
ment  pin  61  provided  on  the  rocking  plate  44.  By  allow- 
ing  the  engagement  pin  61  to  engage  with  the  stopper 
63  during  the  process  that  the  rocking  plate  44  is  tilted 
together  with  the  water  tray  24,  the  rocking  plate  44  is 
separated  from  the  water  tray  24  and  assumes  there  a 
predetermined  tilted  posture. 

(Fitting  structure  of  rocking  motor  RM) 

As  shown  in  Figs.  1  and  6,  a  metal  fitting  80  is  se- 
cured  to  that  inner  wall  surface  of  the  main  body  of  the 
ice  making  machine  on  which  the  engagement  pin  61  of 
the  rocking  plate  44  is  disposed,  and  a  fixture  25,  on 
which  the  rocking  motor  RM  is  mounted,  is  pivotally  sup- 
ported  onto  the  metal  fitting  80  through  a  pivotal  shaft 
81.  An  actuation  piece  25a  is  formed  on  the  fixture  25 
on  the  right  side  (in  terms  of  Figs.  1  and  6)  of  the  rocking 
motor  RM,  on  which  a  tension  spring  82  is  disposed  in 
such  a  way  that  it  may  normally  urge  the  fixture  25  coun- 
terclockwise  on  the  pivotal  shaft  81,  so  that  the  fixture 
25  can  be  turned  by  a  predetermined  angle  on  the  piv- 
otal  shaft  81  when  a  predetermined  external  force  is  ap- 
plied  to  the  rocking  motor  RM.  Incidentally,  the  torsion 
spring  82  functions  to  normally  retain  the  rocking  motor 
RM  at  the  operational  position  where  the  engagement 
piece  62  provided  on  the  rotary  shaft  thereof  can  be  en- 
gaged  with  the  engagement  pin  61  of  the  rocking  plate 
44,  as  well  as,  to  reset  the  rocking  motor  RM  to  the  op- 
erational  position  after  the  rocking  motor  RM  is  turned 

by  the  external  force  to  be  subject  to  no  external  force 
any  more. 

(Switch  SW4  for  detecting  completion  of  ice  formation 
5  and  switch  Th  for  detecting  completion  of  ice  releasing 

operation) 

A  switch  SW4  such  as  a  microswitch  for  detecting 
completion  of  ice  formation  is  disposed  on  the  metal  f  it— 

10  ting  80  with  the  lever  27  of  the  switch  SW4  being  on  the 
turning  orbit  of  the  actuation  piece  25a  so  as  to  be  able 
to  be  abutted  against  the  actuation  piece  25a  as  the  fix- 
ture  25  (rocking  motor  RM)  is  pivoted  and  turn  on  the 
switch  SW4.  Namely,  as  will  be  described  later  referring 

is  to  Fig.  12,  when  ice  pieces  70  are  formed  around  the 
freezing  fingers  36  as  the  freezing  operation  proceeds, 
the  rocking  plate  44  is  brought  into  contact  with  these 
ice  pieces  70  in  its  upward  stroke  to  exert  a  downward 
counterforce  to  the  rocking  motor  RM  through  the  en- 

20  gagement  piece  62.  Accordingly,  the  fixture  25  having 
mounted  thereon  the  rocking  motor  RM  is  pivoted  clock- 
wise  on  the  pivotal  shaft  81  and  allows  the  actuation 
piece  25a  thereof  to  depress  the  lever  27  of  the  switch 
SW4  in  its  pivoting  process  to  turn  on  switch  SW4  and 

25  thus  completion  of  ice  formation  in  the  freezing  unit  20 
is  detected.  Meanwhile,  as  shown  in  Figs.  1  and  5,  a 
thermometal  switch  Th  for  detecting  completion  of  ice 
releasing  operation  is  disposed  on  the  upper  surface  of 
the  freezing  base  plate  34  in  the  freezing  unit  20,  which 

30  is  turned  on  by  the  sudden  temperature  rise  caused  by 
the  dropping  off  of  the  ice  pieces  70  from  the  freezing 
fingers  36  to  rotate  the  actuator  motor  AM. 

(Example  of  electric  control  circuit) 
35 

Fig.  3  shows  an  electric  control  circuit  in  the  ice  mak- 
ing  machine  according  to  the  first  embodiment  of  the  in- 
vention,  in  which  a  fuse  F  and  a  switch  SW5  for  detecting 
ice  fullness  are  interposed  in  series  between  a  power  sup- 

40  ply  line  R  and  a  joint  D,  and  a  compressor  CM  is  inter- 
posed  between  the  joint  D  and  a  line  T.  Likewise,  (1  )  a  first 
switch  SW1  for  the  actuator  motor  AM  shown  in  Fig.  2  and 
a  relay  X-,  ;  (2)  a  second  switch  SW2  for  supplying  hot  gas 
shown  in  Fig.  2  and  a  second  relay  X2;  (3)  a  third  switch 

45  SW3  for  supplying  water  to  be  frozen  shown  in  Fig.  2  and 
a  relay  X3;  and  (4)  a  switch  SW4  for  detecting  completion 
of  ice  formation  shown  in  Fig.  1  and  a  relay  X4  are  inter- 
posed  in  series  respectively  between  the  joint  D  and  the 
line  T.  Meanwhile,  a  timer®for  controlling  timing  of  driving 

so  the  rocking  motor  RM  is  also  interposed,  with  one  terminal 
thereof  being  connected  to  the  line  T,  while  the  other  ter- 
minal  being  connected  to  the  joint  D  through  a  normally 
open  contact  X3-a2  of  the  relay  X3.  Incidentally,  a  second 
normally  open  contact  T-a2  for  the  timer@is  disposed  in 

55  parallel  to  the  normally  open  contact  X3-a2  to  achieve  self- 
hold  thereof. 

One  terminal  of  the  actuator  motor  AM  is  connected 
to  the  line  T,  while  the  other  terminal  thereof  is  connect- 
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ed  to  the  joint  D  through  the  elements  connected  in  par- 
allel:  (1)  a  normally  open  contact  X4-a  for  the  relay  X4; 
(2)  an  X-|-a  for  the  relay  X-,;  and  (3)  the  thermometal 
switch  Th  for  detecting  completion  of  ice  releasing  op- 
eration.  Between  the  joint  D  and  the  line  T  are  also  in- 
terposed  in  series  respectively  (1  )  the  rocking  motor  RM 
and  a  first  normally  open  contact  T-a-,  for  the  timer  (j) 
(2)  the  hot  gas  valve  HV  and  the  X2-a  for  the  second 
relay  X2;  and  (3)  the  waver  valve  WVforsupplying  water 
to  be  frozen  and  the  normally  open  contact  X3-a-,  for  the 
relay  X3. 

Next,  the  actions  of  the  ice  making  machine  em- 
ploying  the  detection  and  prevention  mechanism  ac- 
cording  to  the  first  embodiment  of  the  invention  will  be 
described  referring  to  the  timing  chart  shown  in  Fig.  4. 
Before  the  freezing  operation  is  started,  the  water  tray 
24  is  maintained  in  a  horizontal  posture,  as  shown  in 
Fig.  5,  and  water  to  be  frozen  is  supplied  to  the  freezing 
chamber  32  defined  in  the  water  tray  24  through  the  wa- 
ter  supply  pipe  68.  Feeding  and  stopping  of  the  water 
from  the  water  supply  valve  68  is  carried  out  by  control- 
ling  opening  and  closing  of  the  water  valve  WV  by  the 
cam  action  between  the  third  cam  1  7  and  the  third  switch 
SW3.  Even  if  an  excess  amount  of  water  should  be  sup- 
plied  to  the  freezing  chamber  32,  the  excess  portion  of 
water  flows  over  the  dam  plate  42  and  discharged  to  the 
outside  of  the  machine  through  the  water  chute  38  and 
the  water  collecting  section  28,  as  described  above. 

A  cooling  medium  is  supplied  to  the  evaporator  22 
from  the  circulation  pipe  of  the  freezing  system,  and 
cooling  of  the  freezing  fingers  36  formed  on  the  freezing 
base  plate  34  is  started  by  the  heat  exchange  action  of 
the  cooling  medium.  Since  the  freezing  fingers  36  are 
dipped  in  the  water  to  be  frozen,  the  water  starts  to 
freeze  around  the  freezing  fingers  36  and  grows  gradu- 
ally  into  inverted  dome-shaped  ice  pieces  70,  as  shown 
in  Fig.  12.  During  such  freezing  operation,  the  rocking 
motor  RM  is  continuously  rotated,  the  rotational  timing 
of  which  is  set  by  the  timer®  Accordingly,  the  engage- 
ment  piece  62  provided  on  the  rotary  shaft  of  the  motor 
RM  is  engaged  with  the  engagement  pin  61  provided  on 
the  vertical  tongue  59  to  lift  the  rocking  plate  44,  as 
shown  in  Fig.  10.  Upon  disengagement  of  the  engage- 
ment  piece  62  from  the  engagement  pin  61  ,  the  rocking 
plate  44  drops  by  its  own  weight  and  is  abutted  against 
the  bottom  24a  of  the  freezing  chamber  32,  as  shown 
in  Fig.  1  1  .  Thus,  the  rocking  plate  44  repeats  such  rock- 
ing  motion  in  the  waterto  be  frozen  in  the  freezing  cham- 
ber  32  during  the  freezing  operation  to  constantly  agitate 
the  water.  Moreover,  since  through  holes  46  are  formed 
on  the  rocking  plate  44,  the  water  to  be  frozen  flows 
through  these  through  holes  46  as  the  rocking  plate  44 
is  rocked  to  cause  jet  streams  which  further  accelerate 
the  agitation  of  the  water  to  be  frozen.  Since  the  water 
to  be  frozen  is  constantly  maintained  in  a  dynamic  state, 
as  described  above,  opacification  to  white  of  the  ice 
pieces  70  to  be  formed  around  the  freezing  fingers  36 
can  be  prevented,  and  transparent  and  clear  ice  pieces 

70  can  be  obtained. 
As  shown  in  Fig.  12,  upon  formation  of  inverted 

dome-like  ice  pieces  70  fully  around  the  freezing  fingers 
36,  the  rocking  plate  44  is  brought  into  contact  with  the 

5  ice  pieces  70  in  its  upward  stroke  and  finally  exerts  a 
downward  counterforce  to  the  rocking  motor  RM 
through  the  engagement  pin  61  and  the  engagement 
piece  62.  Accordingly,  the  fixture  25  having  mounted 
thereon  the  rocking  motor  RM  starts  to  make  a  clock- 

10  wise  turn  on  the  pivotal  shaft  81  to  allow  the  actuation 
piece  25a  of  the  fixture  25  to  depress  the  lever  27  of  the 
switch  SW4  for  detecting  completion  of  ice  formation  to 
turn  on  the  switch  SW4,  and  thus  completion  of  ice  for- 
mation  in  the  freezing  unit  20  is  detected.  Whereupon 

is  the  relay  X4  shown  in  Fig.  3  is  actuated  to  close  the  nor- 
mally  open  contact  X4-a  which  interlocks  therewith  and 
start  rotation  of  the  actuator  motor  AM.  Thus,  the  cam 
disc  58  is  turned  clockwise  to  allow  the  cam  follower  56 
disposed  eccentrically  thereto  to  slide  along  the  cam  slot 

20  54  formed  on  the  cam  50a,  and  thus  the  water  tray  24 
starts  tilting  downward.  By  this  tilting  motion  of  the  water 
tray  24,  the  water  remaining  in  the  freezing  chamber  32 
flows  along  the  inner  wall  24c  and  over  the  dam  plate 
42  to  the  water  chute  38,  in  turn,  to  the  water  collecting 

25  section  28.  Incidentally,  while  the  lever  19  of  the  first 
switch  SW-,  shown  in  Fig.  2  is  engaged  with  the  recess 
1  3a  of  the  first  cam  1  3  immediately  before  the  actuator 
motor  AM  is  rotated,  the  lever  19  rides  on  the  circum- 
ferential  section  A1  when  the  motor  AM  is  started  to  turn 

30  on  the  switch  SWV  Thus,  the  relay  X1  is  actuated  to 
close  the  normally  open  contact  X-,-a  which  interlocks 
therewith.  Accordingly,  the  counterforce  applied  to  the 
rocking  motor  RM  is  released  by  the  tilting  of  the  water 
tray  24,  and  the  rotation  of  the  actuator  motor  AM  is  con- 

35  tinued  by  the  closure  of  the  normally  open  contact  X-,-a 
even  after  the  ice  formation  completion  detection  switch 
SW4  is  turned  off. 

Upon  engagement  of  the  lever  19  with  the  recess 
1  3b  of  the  first  cam  1  3,  the  switch  SW-,  is  turned  off  to 

40  release  actuation  of  the  relay  X-,  and  open  the  normally 
open  contact  X-,-a  which  interlocks  therewith.  Accord- 
ingly,  the  water  tray  24  stops  at  a  predetermined  angle, 
as  shown  in  Fig.  14.  In  this  state,  while  a  portion  of  the 
water  to  be  frozen  remains  in  the  freezing  chamber  32 

45  due  to  the  presence  of  the  dam  plate  42,  such  residual 
water,  fully  cooled  during  the  previous  freezing  opera- 
tion,  is  mixed  with  another  portion  of  waterto  be  supplied 
afresh  to  cool  effectively  the  thus  combined  water  to  be 
frozen.  Meanwhile,  the  ice  pieces  70  formed  around  the 

so  freezing  fingers  36  are  exposed  as  such  by  tilting  the 
water  tray  24.  Further,  since  the  rocking  plate  44  is  also 
tilted  as  the  water  tray  24  is  tilted,  the  engagement  pin 
61  is  disengaged  from  the  engagement  piece  62  of  the 
rocking  motor  RM.  In  the  process  that  the  water  tray  24 

55  is  stopped  in  the  tilted  posture,  the  engagement  pin  61 
of  the  rocking  plate  44  is  engaged  with  the  stopper  63, 
as  shown  in  Fig.  14,  so  that  the  rocking  plate  44  is  al- 
lowed  to  locate  diagonally  above  the  bottom  24a  of  the 
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freezing  chamber  32  in  the  water  tray  24  which  stops 
later  in  the  tilted  posture.  The  rocking  plate  44  also  func- 
tions  as  a  chute  for  guiding  the  ice  pieces  70  dropping 
from  the  freezing  fingers  36  into  the  ice  bin  12. 

In  the  process  of  tilting  the  water  tray  24,  the  lever 
21  of  the  second  switch  SW2  is  engaged  with  the  re- 
cessed  circumferential  section  (with  a  central  angle  of 
about  90°)  of  the  second  cam  15  (see  Fig.  13)  to  turn 
on  the  switch  SW2  and  actuate  the  second  relay  X2 
shown  in  Fig.  3.  Whereupon  the  normally  open  contact 
X2-a  interlocking  with  the  relay  X2  is  closed  to  open  the 
hot  gas  valve  HV  and  supply  a  hot  gas  instead  of  the 
cooling  medium  to  the  evaporator  22  in  accordance  with 
the  timing  chart  shown  in  Fig.  4.  Thus,  the  freezing  fin- 
gers  36  are  heated  rapidly  through  the  freezing  base 
plate  34.  Accordingly,  the  bondage  between  the  freezing 
fingers  36  and  the  ice  pieces  70  is  released,  and  the  ice 
pieces  70  drop  by  their  own  weights,  slide  on  the  upper 
surface  of  the  rocking  plate  44  maintained  in  a  prede- 
termined  tilted  posture  by  the  stopper  63  and  are  guided 
into  the  ice  bin  12  locating  below. 

The  negative  temperature  load  applied  to  the  freez- 
ing  base  plate  34  is  released  by  the  dropping  of  the  ice 
pieces  70,  and  the  temperature  of  the  freezing  base 
plate  34  is  suddenly  elevated  by  the  passage  the  hot 
gas  through  the  evaporator  22.  This  temperature  rise  is 
detected  by  the  thermometal  switch  Th  and  turned  on 
to  allow  the  actuator  motor  to  resume  its  rotation.  Ac- 
cordingly,  the  cam  portion  50a  is  turned  counterclock- 
wise  on  the  pivotal  shaft  52  under  the  cam  action  of  the 
cam  disc  58,  cam  follower  56  and  cam  slot  54,  to  allow 
the  water  tray  24  to  turn  counterclockwise  and  start  re- 
setting  to  the  horizontal  posture.  As  the  motor  AM 
resumes  rotation,  the  second  cam  15  resumes  rotation 
to  allow  the  lever  21  extending  from  the  second  switch 
SW2  to  ride  on  the  circumferential  cam  surface  of  the 
second  cam  15  and  turn  off  the  switch  SW2.  Thus,  the 
actuation  of  the  second  relay  X2  shown  in  Fig.  3  is  re- 
leased  to  open  again  the  normally  open  contact  X2-a 
which  interlocks  therewith  and  close  the  hot  gas  valve 
HV.  Accordingly,  supply  of  the  cooling  medium  to  the 
evaporator  22  is  started  again.  Further,  as  the  motor  AM 
resumes  rotation,  the  lever  23  of  the  third  switch  SW3  is 
engaged  with  the  circumferential  cam  surface  of  the 
third  cam  17  to  turn  on  the  switch  SW3,  whereby  the 
third  relay  X3  shown  in  Fig.  3  is  actuated  to  close  the 
normally  open  contact  X3-a1  which  interlocks  therewith 
and  open  the  water  valve  WV  to  supply  water  to  be  fro- 
zen  to  the  freezing  chamber  32.  Upon  disengagement 
of  the  third  cam  1  7  from  the  third  switch  SW3,  the  switch 
SW3  is  turned  off  to  release  actuation  of  the  third  relay 
X3  to  open  the  normally  open  contact  X3-a-,,  as  well  as, 
to  close  the  water  valve  WV  and  stop  supply  of  water  to 
be  frozen. 

Meanwhile,  with  the  rotation  of  the  actuator  motor 
AM,  the  lever  19  of  the  first  switch  SW-,  engaged  with 
the  recess  1  3b  of  the  first  cam  1  3  rides  on  the  cam  sur- 
face  on  the  circumferential  section  A2  to  actuate  the  re- 

lay  X-|  and  open  the  normally  open  contact  X-,  -a,  where- 
by  the  motor  AM  is  energized  in  cooperation  with  the 
thermometal  switch  Th  which  is  closed  immediately  af- 
ter  cooling  of  the  freezing  base  plate  34  is  resumed  by 

5  supplying  the  cooling  medium  to  the  evaporator  22,  as 
described  above.  Upon  engagement  of  the  lever  19  of 
the  first  switch  SW-,  with  the  recess  1  3a,  as  the  first  cam 
1  3  is  rotated,  the  switch  SW-,  is  opened  to  release  ac- 
tuation  of  the  relay  X-,  and  open  the  normally  open  con- 

10  tact  X-|-a.  Thus,  the  rotation  of  the  actuator  AM  is 
stopped  to  allow  the  water  tray  24  to  stop  in  the  horizon- 
tal  posture. 

Incidentally,  when  the  third  switch  SW3  for  opening 
the  water  valve  WV  is  turned  on,  the  normally  open  con- 

's  tact  X3-a2  which  interlocks  with  the  relay  X3  to  energize 
the  timer®  After  passage  of  a  predetermined  time  pe- 
riod  set  in  the  timer®  the  first  normally  open  contact  T- 
a1  which  interlocks  therewith  is  closed  to  start  rotation 
of  the  rocking  motor  RM  to  allow  the  rocking  plate  44  to 

20  resume  its  rocking  motion  during  the  freezing  operation. 
Meanwhile,  the  second  normally  open  contact  T-a2  of 
the  timer®  is  closed  to  attain  self-hold  of  the  timer® 
After  passage  of  the  preset  time  period  in  the  timer® 
the  first  and  second  normally  open  contacts  T-a1  and  T- 

25  a2  are  opened  to  stop  rotation  of  the  rocking  motor  RM. 

(General  constitution  of  the  ice  making  machine 
according  to  second  embodiment) 

30  Figs.  1  7  and  23  show  schematically,  in  cross  section 
and  perspective  view,  respectively  the  overall  structure 
of  the  ice  making  machine  in  which  the  detection  and 
prevention  mechanism  according  to  a  second  embodi- 
ment  of  the  invention  is  employed.  For  convenience's 

35  sake,  it  should  be  appreciated  that  the  expressions 
"front",  "rear",  "right"  and  "left"  referred  to  herein  are  with 
respect  to  the  front  view  of  the  ice  making  machine.  A 
rectangular  housing  110  constituting  the  main  body  of 
the  ice  making  machine  basically  has  defined  therein  a 

40  lower  machine  chamber  112  in  which  the  freezing  sys- 
tem  including  a  compressor  CM  and  a  condenser  111 
are  housed,  a  box-like  ice  bin  114,  disposed  above  the 
lower  machine  chamber  1  1  2,  surrounded  with  a  heat  in- 
sulating  material  and  having  an  ice  chamber  183  de- 

45  fined  therein,  and  a  freezing  unit  115  disposed  in  the  ice 
bin  1  1  4  at  an  upper  position  thereof.  As  will  be  described 
later  referring  to  Figs.  18  and  19,  the  freezing  unit  115 
has  a  water  tray  116  in  which  a  predetermined  level  of 
water  to  be  frozen  is  carried  and  a  freezing  base  plate 

so  118  having  freezing  fingers  1  1  7  to  be  dipped  in  the  water 
to  be  frozen,  wherein  the  water  tray  116  is  tilted  to  a  pre- 
determined  angle  upon  switching  to  the  ice  releasing  op- 
eration  to  discharge  the  water  remaining  in  the  water 
tray  116  to  the  outside  of  the  machine  through  a  water 

55  collecting  section  119  and  drain  pipe  120  as  well  as  to 
release  the  ice  pieces  121  into  the  ice  chamber  183.  In- 
cidentally,  an  ice  discharging  mechanism  1  1  3  (to  be  de- 
scribed  later)  is  disposed  to  the  ice  bin  114,  and  the  ice 

9 
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pieces  121  stored  in  the  ice  chamber  183  are  adapted 
to  be  discharged  thereby  to  the  outside  of  the  machine. 

(Outer  structure  of  rectangular  housing) 

As  shown  in  Fig.  23,  the  rectangular  housing  110 
consists  of  a  main  frame  1  22  surrounding  all  of  the  mem- 
bers  described  above  and  a  front  panel  1  23  disposed  to 
the  front  surface  of  the  main  frame  122,  and  assumes 
as  a  whole  a  slim  body  having  a  very  narrow  transversal 
size.  The  front  panel  123  is  made  of  a  synthetic  resin 
and  formed  into  the  shape  as  shown  in  Fig.  23,  in  which 
a  downward  opening  123a  for  discharging  tee  ice  pieces 
121  defined  in  the  ice  bin  114  is  formed  around  at  the 
half  height  thereof  to  be  in  alignment  with  the  outlet  1  1  4a 
(see  Fig.  17).  A  hollow  table  124  is  adapted  to  be  re- 
movably  fitted  to  the  space  below  the  opening  1  23a,  on 
which  a  vessel  such  as  a  glass  can  be  loaded  whenever 
the  ice  pieces  121  are  to  be  delivered.  This  table  124 
has  on  the  upper  surface  thereof  a  multiplicity  of  slits 
1  24a  for  draining  the  water  drops  dripping  from  the  out- 
let  1  1  4a  and  opening  1  23a  to  collect  them  therein  so  as 
to  prevent  splitting  of  the  water  drops  around  the  ma- 
chine.  The  front  panel  123  also  has  a  power  supply  in- 
dication  lamp  L  and  a  push  button  125  for  the  sixth 
switch  SW6  for  discharging  the  ice  pieces  121  stored  in 
the  ice  chamber  1  83  provided  on  the  upper  part  thereof 
extending  above  the  opening  123a,  and  the  ice  dis- 
charging  unit  113  is  designed  to  be  operated  to  dis- 
charge  the  ice  pieces  121  stored  in  the  ice  chamber  1  83 
through  the  outlet  1  1  4a  and  the  opening  1  23a,  only  while 
the  push  button  125  is  depressed  to  turn  on  the  sixth 
switch  SW6. 

An  opening  (not  shown)  is  defined  on  the  bottom  of 
the  rectangular  housing  110  to  communicate  to  the  ma- 
chine  chamber  112.  The  opening  is  designed  to  be  re- 
movably  covered  by  a  filter  1  26.  The  filter  1  26  functions 
to  collect  dusts  in  the  outer  air  to  be  introduced  to  the 
machine  chamber  112  for  cooling  the  condenser  111 
thereby  to  prevent  reduction  in  the  cooling  capacity 
thereof  to  be  caused  by  the  clogging  of  the  condenser. 
Incidentally,  the  filter  126  is  also  designed  to  be  easily 
drawn  out  from  the  front  side  of  the  rectangular  housing 
110. 

(Inner  cover) 

As  shown  in  Fig.  17,  an  inner  cover  127  is  remova- 
bly  applied  to  the  front  side  of  the  ice  bin  114,  on  which 
the  actuator  motor  AM  for  tilting  the  water  tray  1  1  6  in  the 
freezing  unit  115,  the  rocking  motor  RM  for  rocking  a 
rocking  plate  1  54  (to  be  described  later)  and  a  discharg- 
ing  motor  GM  for  the  ice  discharging  unit  113  are  all 
mounted  at  the  front  surface  thereof.  Accordingly,  the 
respective  motors  AM,RM,GM  and  members  incidental 
thereto  can  all  be  exposed  by  removing  the  front  panel 
123,  whereby  maintenance  and  repair  thereof  can  be 
facilitated.  Meanwhile,  the  inner  cover  127  having  al- 

ready  mounted  thereon  the  motors  AM,AM,GM  can  be 
fitted  on  the  front  side  of  the  ice  bin  114,  leading  to  re- 
duction  in  the  time  required  for  the  assembly  of  the  au- 
tomatic  ice  making  machine,  advantageously. 

5 
(Freezing  unit) 

Fig.  19  shows  minutely  a  vertical  sectional  view  of 
the  freezing  unit  115,  and  the  water  tray  116,  the  struc- 

10  ture  of  which  is  as  shown  in  Fig.  1  8,  is  designed  to  carry 
a  predetermined  level  of  water  to  be  frozen  in  the  freez- 
ing  chamber  129  defined  therein.  In  other  words,  the 
freezing  chamber  1  29  is  defined  by  a  rectangular  bottom 
116a  of  the  water  tray  116  and  four  walls  11  6b,  11  6c, 

is  1  1  6d,  1  1  6e  standing  upright  from  the  respective  sides  of 
the  rectangular  bottom  116a.  A  plurality  of  pintles  130, 
are  integrally  formed  and  aligned  horizontally  on  the  out- 
er  surface  of  the  right  wall  1  1  6e  in  Fig.  1  8.  These  pintles 
1  30  are  pivotally  fitted  in  the  through  holes  1  32a  defined 

20  in  the  brackets  132  holding  the  freezing  base  plate  118 
at  an  upper  position  in  the  ice  bin  1  1  4,  so  that  the  water 
tray  1  1  6  can  be  pivoted  sideways  on  the  pintles  1  30  (see 
Fig.  21).  Incidentally,  a  water  supply  pipe  149  for  sup- 
plying  water  to  be  frozen  is  removably  disposed  to  the 

25  freezing  base  plate  1  1  8  at  an  appropriate  position  (to  be 
described  later),  which  is  designed  to  supply  a  prede- 
termined  amount  of  water  to  be  frozen  to  the  freezing 
chamber  1  29  by  opening  the  water  valve  WV  in  accord- 
ance  with  the  timing  to  be  described  later  (see  Fig.  40). 

30  Meanwhile,  a  square  hole  130a  is  defined  in  the 
foremost  pintle  130,  in  which  a  square  shaft  133a  pro- 
truding  from  the  free  end  of  a  pivotal  shaft  133  (to  be 
described  later)  is  fitted.  The  pivotal  shaft  1  33  is  pivotally 
supported  on  the  inner  cover  127,  and  thus  the  water 

35  tray  1  1  6  is  designed  to  be  tilted  downward  and  reset  up- 
ward  on  the  pintles  1  30  with  the  rotation  of  the  actuator 
motor  AM  mounted  on  the  inner  cover  27,  as  shown  in 
Figs.  32  to  35.  Such  constitution  of  the  water  tray  116, 
which  is  designed  to  be  tilted  sideways,  can  reduce 

40  width  of  the  ice  making  machine. 

(Water  tray  tilting  mechanism) 

A  cylindrical  bearing  1  34  protruding  forward  is  pro- 
45  vided  on  the  inner  cover  1  27  at  a  position  corresponding 

to  the  location  of  the  pintles  130  of  the  water  tray  116, 
and  the  pivotal  shaft  133  is  pivotally  supported  in  the 
through  hole  134a  defined  in  the  bearing  134.  The 
square  shaft  1  33a  formed  on  the  other  end  of  the  pivotal 

so  shaft  133  is  fitted  in  the  square  hole  130a  of  the  pintle 
130.  A  lever  133b  is  formed  integrally  with  the  pivotal 
shaft  133  to  extend  radially  from  the  front  end  portion 
thereof,  and  a  protrusion  1  33c  is  formed  on  the  front  sur- 
face  of  the  lever  1  33b  at  the  free  end  portion  thereof.  As 

55  shown  in  Figs.  16  and  18,  a  cam  plate  136,  which  is  a 
disc  having  a  predetermined  diameter  and  a  notch  on 
the  circumference  thereof,  is  disposed  to  the  rotary  shaft 
of  the  actuator  motor  AM,  mounted  to  the  inner  cover 
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127  through  a  bracket  135,  protruding  forward  through 
the  bracket  35.  A  connection  rod  137  is  pivotally  sup- 
ported  eccentrically  at  one  end  portion  thereof  onto  the 
front  surface  of  the  cam  plate  136,  and  the  other  end 
portion  of  the  connection  rod  137  has  a  slot  137a  in 
which  the  protrusion  133c  of  the  lever  133b  formed  in- 
tegrally  with  the  pivotal  shaft  133  is  slidably  engaged. 
Accordingly,  the  pivotal  shaft  1  33  can  be  pivoted  recip- 
rocatingly  within  a  predetermined  range  of  angle 
through  the  cam  plate  136  and  the  connection  rod  137 
by  rotating  the  actuator  motor  AM,  whereby  to  tilt  the 
water  tray  116. 

Incidentally,  an  elliptic  regulating  piece  133d  which 
can  be  inserted  through  the  slot  1  37a  of  the  connection 
rod  137  is  disposed  to  the  front  end  of  the  protrusion 
1  33c,  and  this  regulating  piece  1  33d  is  elongated  in  the 
radial  direction  of  the  protrusion  133c,  so  that  the  con- 
nection  rod  1  37  may  not  easily  be  disengaged  from  the 
protrusion  133c  under  engagement  of  the  protrusion 
133c  with  the  slot  137a.  Meanwhile,  the  lever  133b  is 
designed  to  be  shiftable  within  the  allowance  of  the  slot 
1  37a  relative  to  the  connection  rod  1  37  so  as  to  tolerate 
any  errors  in  the  positions  of  the  lever  1  33b  and  the  con- 
nection  rod  137  when  the  water  tray  116  is  stopped  in 
the  tilted  posture.  Further,  an  engagement  piece  133e 
is  formed  on  the  rear  side  of  the  lever  1  33b,  with  which 
one  end  of  a  torsion  spring  139  (to  be  described  later) 
is  designed  to  urge  a  fixture  1  38  (to  be  described  later), 
on  which  the  rocking  motor  (RM)  is  mounted,  in  a  pre- 
determined  direction. 

(Water  discharging  mechanism  of  water  tray) 

As  shown  in  Figs.  19  and  24,  the  water  tray  1  1  6  has 
a  drainage  for  discharging  the  water  remaining  in  the 
freezing  chamber  129  whenever  the  water  tray  116  is 
tilted.  More  specifically,  an  auxiliary  chamber  1  46  is  de- 
fined  backward  on  the  rear  wall  116c  of  the  water  tray 
116  at  that  end  portion  which  can  assume  the  lowest 
position  when  the  water  tray  116  is  tilted,  and  a  duct  147 
having  a  predetermined  length  is  connected  to  the  outer 
(rear)  wall  surface  of  the  auxiliary  chamber  1  46  The  wa- 
ter  collecting  section  119  for  discharging  the  thus  col- 
lected  water  to  the  outside  of  the  machine  defined  at  the 
rear  side  of  the  ice  bin  114  locates  below  the  duct  1  47. 
The  auxiliary  chamber  146  and  the  freezing  chamber 
1  29  are  demarcated  with  a  dam  plate  1  48  which  is  lower 
than  the  wall  116c.  Accordingly,  the  water  to  be  frozen 
supplied  to  the  water  tray  116  is  adapted  to  flow  over 
the  upper  end  of  the  dam  plate  1  48  and  to  be  discharged 
to  the  water  collecting  section  119  through  the  duct  147. 
In  other  words,  the  water  to  be  frozen  to  be  carried  in 
the  freezing  chamber  129  can  be  maintained  to  a  pre- 
determined  level  by  this  dam  plate  1  48.  Upon  switching 
to  an  ice  releasing  operation,  the  water  tray  116  is  tilted 
downward  to  discharge  the  water  remaining  therein 
through  the  duct  1  47,  as  shown  in  Fig.  24.  With  the  water 
tray  116  stopping  in  this  tilted  posture,  a  part  of  the  water 

to  be  frozen  still  remains  therein  due  to  the  presence  of 
the  dam  plate  148  (see  Fig.  33)  and  combined  with  the 
water  supplied  afresh  from  the  water  supply  pipe  149 
for  the  next  cycle  of  freezing  operation  to  accelerate 

5  cooling  of  the  water  to  be  frozen. 
Incidentally,  the  duct  147  also  serves  as  a  stopper 

for  the  water  tray  116,  which  is  abutted  against  the  upper 
edge  defining  the  water  collecting  section  119  and  the 
ice  bin,  when  the  water  tray  116  is  tilted  downward. 

10  Since  the  protrusion  1  33c  of  the  pivotal  shaft  1  33  is  de- 
signed  to  be  shiftable  in  the  slot  1  37a  of  the  connection 
rod  137  in  the  tilting  mechanism,  any  possible  load  to 
be  applied  to  the  tilting  mechanism  to  be  caused  by  the 
displacement  between  the  stopping  position  of  the  tilted 

is  water  tray  1  1  6  and  the  stopping  position  of  the  actuator 
motor  AM  can  be  obviated. 

The  freezing  base  plate  118  is  maintained  horizon- 
tally  at  an  upper  position  of  the  ice  bin  114  through  a 
plurality  of  brackets  1  32,  and  an  evaporator  1  31  led  out 

20  of  the  freezing  system  housed  in  the  machine  chamber 
1  1  2  is  disposed  zigzag  on  the  upper  surface  of  the  freez- 
ing  base  plate  1  1  8.  Meanwhile,  a  plurality  of  freezing  fin- 
gers  117  protrude  downward  from  the  lower  surface  of 
the  freezing  base  plate  118,  and  these  freezing  fingers 

25  117  are  adapted  to  be  dipped  in  the  water  to  be  frozen 
carried  in  the  water  tray  116  during  the  freezing  opera- 
tion.  As  heat  exchange  with  the  cooling  medium  in  the 
evaporator  1  31  is  proceeded  by  operating  the  freezing 
system,  the  freezing  fingers  117  are  cooled  and  main- 

30  tained  at  a  temperature  of  0°C  or  lower  to  allow  ice  piec- 
es  121  to  grow  gradually  around  the  freezing  fingers 
117,  as  shown  in  Fig.  30.  Incidentally,  the  freezing  fin- 
gers  117  are  formed  at  the  positions  corresponding  to 
the  location  of  the  evaporator  1  31  so  that  they  can  be 

35  cooled  effectively. 
The  freezing  base  plate  118  has  a  plurality  of 

through  holes  118a  which  are  formed  at  predetermined 
intervals  at  the  positions  spaced  from  the  location  of  the 
evaporator  131  (freezing  fingers  117),  as  shown  in  Fig. 

40  1  8,  so  as  to  reduce  the  surface  area  of  the  freezing  base 
plate  1  1  8  and  prevent  escape  of  the  low  temperature  at 
the  positions  other  than  the  freezing  fingers  117,  where- 
by  to  improve  cooling  efficiency  of  the  freezing  fingers 
117  and  enable  formation  of  ice  pieces  in  a  short  time. 

45  Meanwhile  the  dew  drops  formed  during  the  freezing  op- 
eration  or  ice  releasing  operation  do  not  stay  on  the  up- 
per  surface  of  the  freezing  base  plate  118  but  drop 
through  the  through  holes  118a,  whereby  reduction  in 
the  cooling  efficiency  due  to  the  growth  of  unnecessary 

so  ice  or  possible  troubles  in  the  tilting  of  the  water  tray  116 
or  the  rocking  of  the  rocking  plate  154  can  be  prevented. 
Further,  not  only  the  weight  of  the  freezing  base  plate 
118  can  be  reduced,  but  also  the  time  required  for  re- 
leasing  the  ice  pieces  121  in  the  ire  releasing  operation 

55  can  be  reduced  by  virtue  of  the  improved  heat  exchange 
efficiency. 

Tapped  holes  1  1  8b  are  defined  at  appropriate  posi- 
tions  of  the  freezing  base  plate  1  1  8,  so  that  the  freezing 
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base  plate  118  can  be  secured  to  the  ice  bin  114through 
brackets  1  32  by  fitting  screws  (not  shown)  therethrough. 
Further,  a  fitting  member  181  is  formed  on  the  base  plate 
1  1  8  for  fitting  the  water  supply  pipe  1  49,  through  which 
the  water  supply  pipe  149  can  removably  be  fitted. 

(Cam  control  mechanism) 

As  shown  in  Fig.  20,  a  first  cam  150  and  a  second 
cam  151  are  formed  on  the  rear  surface  of  the  cam  plate 
1  36  disposed  to  the  actuator  motor  AM  at  radially  stag- 
gered  positions.  Meanwhile,  a  seventh  switch  SW7  and 
a  ninth  switch  SWg  are  disposed  to  the  bracket  135  at 
the  positions  corresponding  to  the  locations  of  the  first 
cam  1  50  and  the  second  cam  151.  By  the  cam  actions 
to  be  added  in  accordance  with  predetermined  timings 
to  the  rotation  of  the  actuator  motor  AM,  the  following 
motions  to  be  caused  by  the  operation  of  the  actuator 
motor  AM  are  designed  to  be  controlled: 

(1  )  tilting  or  resetting  of  the  water  try  1  1  6  and  stop- 
ping  it  at  such  postures,  as  well  as,  opening  of  the 
hot  gas  valve  HV;  and 
(2)  opening  and  closing  of  the  water  valve  WV  for 
supplying  water  to  be  frozen.  More  specifically,  the 
first  cam  1  50  and  the  second  cam  151  each  assume 
a  form  of  arcuate  ridge  having  a  predetermined  ra- 
dius  and  protruding  in  the  axial  direction,  and  a  lever 
152  extending  from  the  seventh  switch  SW7  is  de- 
signed  to  be  abutted  against  the  first  cam  150  or 
spaced  therefrom  with  a  predetermined  timing.  The 
seventh  switch  SW7  is  turned  on,  upon  contact  of 
the  lever  152  of  the  seventh  switch  SW7  with  the 
first  cam  1  50.  The  seventh  switch  SW7  is  connected 
to  a  relay  X2  and  the  actuator  motor  AM,  as  shown 
in  the  control  circuit  diagram  of  Fig.  28,  and  controls 
tilting  and  resetting  of  the  water  tray  1  1  6  as  well  as 
stopping  thereof  at  such  postures  by  the  actuator 
motor  AM  and  also  opening  of  the  hot  gas  valve  HV, 
as  will  be  described  later.  Incidentally,  the  timing  of 
actuating  the  seventh  switch  SW7  by  the  first  cam 
150  is  shown  in  the  timing  chart  of  Fig.  40. 

Meanwhile,  the  lever  153  extending  from  the  ninth 
switch  SWg  is  designed  to  be  brought  into  contact  with 
the  second  cam  151  and  to  be  spaced  therefrom  in  ac- 
cordance  with  a  predetermined  timing.  The  ninth  switch 
SW9  is  designed  to  be  turned  on  upon  contact  of  the 
lever  153  thereof  with  the  second  cam  151.  As  shown 
in  Fig.  28,  the  ninth  switch  SWg  is  connected  to  the  water 
valve  WV  to  control  opening  thereof  (as  will  be  de- 
scribed  later).  The  timing  of  the  cam  actions  to  be  ef- 
fected  by  the  second  cam  151  and  the  ninth  switch  SW9 
is  as  shown  in  the  timing  chart  of  Fig.  40. 

(Rocking  plate  and  rocking  mechanism) 

A  rocking  plate  154  is  disposed  in  the  freezing 

chamber  129  defined  in  the  water  tray  116  in  such  a  way 
that  it  can  be  rocked  freely  therein.  The  rocking  plate 
1  54  has  a  rectangular  bottom  plate  1  54a  and  side  walls 
154b,154c,154d  standing  upright  from  the  three  side 

5  edges  of  the  bottom  plate  1  54a,  except  for  the  side  edge 
opposing  to  the  left  wall  116d,  which  is  to  assume  the 
lowest  position  when  the  water  tray  116  is  tilted  and  is 
designed  to  be  rocked  by  the  rotation  of  the  rocking  mo- 
tor  RM.  The  circumferential  size  of  the  rocking  plate  1  54 

10  is  designed  to  be  slightly  smaller  than  the  inner  circum- 
ferential  size  of  the  bottom  1  1  6a  of  the  freezing  chamber 
129,  and  a  pair  of  outward  protrusions  156  formed  on 
each  longitudinal  side  of  the  side  wall  1  54b  are  pivotally 
supported  on  the  water  tray  116  by  a  pair  of  pins  157. 

is  With  the  rocking  plate  154  being  pivotally  supported  in 
the  water  tray  116,  the  rocking  plate  154  is  brought  into 
intimate  contact  with  the  bottom  of  the  freezing  chamber 
129,  as  shown  in  Fig.  19. 

A  multiplicity  of  circular  and  square  through  holes 
20  155  are  defined  at  predetermined  intervals  on  the  bot- 

tom  plate  1  54a  of  the  rocking  plate  1  54,  as  shown  in  Fig. 
25.  These  through  holes  1  55  are  designed  to  locate  be- 
tween  every  two  adjacent  freezing  fingers  117  so  as  to 
accelerate  agitation  of  the  water  to  be  frozen  at  such 

25  positions  and  prevent  effectively  opacification  of  the  ice 
pieces  121  (see  Fig.  39).  Meanwhile,  through  holes  155 
are  also  formed  on  the  longitudinal  side  wall  1  54b  at  pre- 
determined  intervals  adjacent  to  the  surface  of  the  water 
to  be  frozen  carried  in  the  water  tray  116,  and  these 

30  through  holes  1  55  also  functions  to  accelerate  agitation 
of  the  water  to  be  frozen.  The  side  walls  154c,154d 
formed  on  the  shorter  edges  of  the  bottom  plate  154a 
function  to  agitate  vigorously  the  waterto  be  frozen  stay- 
ing  adjacent  to  the  walls  1  1  6b,  1  1  6c  of  the  water  tray  1  1  6, 

35  when  the  rocking  plate  154  is  rocked. 
The  side  wall  154b  of  the  rocking  plate  154  has  a 

vertical  member  160  extending  upward  from  the  upper 
edge  thereof.  By  allowing  the  vertical  member  160  to 
engage  with  the  freezing  base  plate  1  1  8  on  the  way  that 

40  the  rocking  plate  1  54  is  tilted  together  with  the  water  tray 
116,  the  rocking  plate  154  can  be  separated  from  the 
water  tray  1  1  6  and  can  assume  a  fixed  tilted  posture  as 
such  (see  Fig.  33). 

The  circumferential  size  of  the  rocking  plate  154  is 
45  designed  to  be  slightly  smaller  than  the  inner  circumfer- 

ential  size  of  the  bottom  116a  of  the  freezing  chamber 
129  so  that  it  can  be  rocked  smoothly  within  the  freezing 
chamber  and  that  the  water  to  be  frozen  can  effectively 
be  agitated  thereby.  Accordingly,  when  the  water  tray 

so  1  1  6  is  tilted  further  relative  to  the  rocking  plate  1  54  stop- 
ping  by  the  engagement  of  the  vertical  member  160  with 
the  freezing  base  plate  1  1  8  in  the  freezing  operation,  the 
clearance  defined  between  the  free  end  portion  having 
no  side  wall  and  the  wall  116d  is  designed  to  be  small. 

55  In  such  constitution,  if  the  edge  of  the  free  end  portion 
of  the  bottom  plate  154a  is  straight,  it  may  happen  that 
the  water  remaining  in  the  water  tray  116  swell  upward 
beyond  the  bottom  plate  154a  by  the  surface  tension  to 
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flow  out  over  the  upper  end  of  the  wall  1  1  6d  to  the  out- 
side  due  to  the  small  clearance  between  the  wall  116d 
and  the  free  end  of  the  bottom  plate  1  54a.  Therefore,  V- 
shaped  notches  1  80  are  formed  at  predetermined  inter- 
vals  along  the  free  end  of  the  base  plate  154a  in  the 
rocking  plate  1  54  according  to  the  second  embodiment, 
as  shown  in  Fig.  25.  Namely,  by  securing  greater  clear- 
ances  between  the  free  end  of  the  bottom  plate  1  54a 
and  the  wall  116d  at  the  notched  portions,  the  water 
staying  therebetween  can  flow  down  into  the  water  tray 
1  1  6  through  the  notches  1  80,  preventing  flow  out  of  the 
water  over  the  upper  end  of  the  wall  116d. 

As  shown  in  Fig.  16,  an  inverted  L-shaped  engage- 
ment  piece  158  is  integrally  formed  with  the  front  side 
wall  154c  of  the  rocking  plate  154,  and  the  upper  hori- 
zontal  portion  1  58a  thereof  extends  outward  beyond  the 
wall  116b  of  the  freezing  chamber  129.  Meanwhile,  a 
vertically  elongated  opening  1  27a  is  defined  in  the  inner 
cover  127  at  the  position  corresponding  to  the  location 
of  the  upper  horizontal  portion  158a,  in  which  a  rocking 
member  1  59  rotated  by  the  rocking  motor  RM  is  slidably 
fitted.  As  shown  in  Figs.  26  and  27,  the  rocking  member 
1  59  basically  consists  of  a  disc-shaped  main  body  1  59d, 
a  rocking  protrusion  159a  formed  eccentrically  on  the 
surface  thereof  opposing  to  the  rear  side  of  the  inner 
cover  127  (opposing  to  the  water  tray  116)  and  a  cylin- 
drical  cam  159b  formed  coaxially  on  the  other  side  of 
the  disc-shaped  main  body  1  59d,  and  the  rocking  motor 
RM  is  connected  to  the  axial  end  of  the  cam  159b.  In 
the  rocking  member  159,  the  rocking  protrusion  159a  is 
designed  to  be  engageable  with  the  lower  surface  of  the 
upper  horizontal  portion  158a  of  the  rocking  plate  154, 
with  the  surface  of  the  disc-shaped  main  body  1  59d  hav- 
ing  the  cam  1  59b  formed  thereon  being  abutted  against 
the  rear  surface  of  the  inner  cover  1  27.  Accordingly,  the 
rocking  protrusion  159a  is  rotated  under  engagement 
with  the  upper  horizontal  portion  158a,  as  shown  in  Fig. 
29,  by  rotating  the  rocking  member  159  counterclock- 
wise,  to  lift  the  rocking  plate  154  to  a  predetermined 
height  from  the  bottom  of  the  freezing  chamber  129, 
whereas  upon  disengagement  of  the  rocking  protrusion 
159a  from  the  upper  horizontal  surface  158a,  to  allow 
the  rocking  plate  154  to  drop  by  its  own  weight  onto  the 
bottom  of  the  freezing  chamber  1  29.  Namely,  by  rotating 
the  rocking  motor  RM  during  the  freezing  operation,  the 
rocking  plate  154  repeats  such  rocking  motion  on  the 
pins  1  57  in  the  freezing  chamber  1  29,  whereby  the  wa- 
ter  to  be  frozen  can  constantly  be  agitated  (see  Figs.  37 
to  39).  Incidentally,  the  water  to  be  frozen  in  the  freezing 
chamber  129  can  vigorously  be  agitated  thoroughly  by 
the  through  holes  155  and  the  side  walls  154c,154d  of 
the  rocking  plate  154. 

(Fitting  structure  of  rocking  motor  RM) 

As  shown  in  Figs.  1  6  and  20,  one  end  portion  of  the 
planar  fixture  138  is  pivotally  fitted  on  the  bearing  134 
protruding  from  the  inner  cover  1  27,  and  the  rocking  mo- 

tor  RM  is  disposed  onto  the  front  surface  of  the  fixture 
1  38  at  a  position  spaced  from  the  pivotally  fitted  portion 
thereof.  The  rocking  motor  RM  is  connected  to  the  cam 
159b  protruding  forward  from  the  rocking  member  159 

5  through  the  through  hole  127a.  Meanwhile,  a  vertical 
member  138a  is  formed  on  the  front  side  of  the  fixture 
138  at  a  position  between  the  pivotally  fitted  portion 
thereof  and  the  rocking  motor  RM,  and  one  end  portion 
1  39a  of  the  torsion  spring  1  39  is  engaged  with  the  lower 

10  end  of  the  vertical  member  138a.  The  engagement 
piece  1  33e  formed  on  the  lever  1  33b  locates  adjacent 
to  the  vertical  member  138a,  and  the  other  end  portion 
1  39b  of  the  torsion  spring  1  39  is  engaged  with  the  upper 
end  of  the  engagement  piece  133e.  In  the  state  where 

is  the  water  tray  1  1  6  is  maintaining  the  horizontal  posture, 
the  upper  end  of  the  engagement  piece  133e  extends 
upward  over  the  upper  end  of  the  vertical  member  1  38a 
of  the  fixture  138,  as  shown  in  Fig.  29.  Accordingly,  in 
this  state,  the  fixture  138  is  constantly  urged  to  turn 

20  clockwise  on  the  bearing  1  34  under  the  resilient  action 
of  the  torsion  spring  139.  Upon  application  of  a  prede- 
termined  external  force  to  the  rocking  motor  RM,  the  fix- 
ture  138  is  designed  to  be  pivoted  by  a  predetermined 
angle  on  the  bearing  1  34. 

25  Namely,  the  torsion  spring  1  39  functions  to  maintain 
the  rocking  protrusion  159a  of  the  rocking  member  159 
at  the  operational  position  where  it  can  be  engaged  with 
the  engagement  piece  158  of  the  rocking  plate  154  while 
the  water  tray  1  1  6  is  assuming  a  horizontal  posture  dur- 

30  ing  the  freezing  operation.  Meanwhile,  when  the  water 
tray  1  1  6  is  tilted  upon  switching  from  the  freezing  oper- 
ation  to  the  ice  releasing  operation,  the  upper  end  of  the 
engagement  piece  133e  of  the  lever  133b  is  shifted  to 
a  position  lower  than  the  upper  end  of  the  vertical  mem- 

35  ber  1  38a  of  the  fixture  1  38,  and  the  end  portion  1  39b  of 
the  torsion  spring  1  39  is  engaged  with  the  upper  end  of 
the  vertical  member  1  38a  (see  Fig.  36).  Accordingly,  the 
torsion  spring  1  39  is  adapted  not  to  urge  the  fixture  1  38 
while  the  water  tray  116  is  tilted. 

40  Incidentally,  a  vertical  slot  1  38b  is  defined  in  the  fix- 
ture  1  38  at  the  distal  end  portion  spaced  from  the  pivot- 
ally  supported  portion  thereof,  and  a  regulating  pin  161 
provided  on  the  inner  cover  127  at  the  corresponding 
position  is  slidably  fitted  therein.  The  regulating  pin  161 

45  functions  to  regulate  the  pivoting  range  of  the  fixture  1  38 
so  that  the  lower  extremity  of  the  slot  1  38b  may  be  nor- 
mally  abutted  against  the  regulating  pin  161  under  the 
resilient  action  of  the  torsion  spring  1  39  to  allow  the  rock- 
ing  member  159  to  be  in  the  operational  position  (see 

so  Fig.  29). 

(Switch  SW10  for  detecting  completion  of  ice  formation 
and  switch  Th1  for  detecting  completion  of  ice  releasing 
operation) 

55 
A  tenth  switch  SW10  such  as  a  microswitch  for  de- 

tecting  completion  of  ice  formation  is  disposed  on  the 
inner  cover  127  through  a  bracket  170  with  the  lever  162 
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of  the  switch  SW10  being  on  the  descending  orbit  of  the 
cam  159b  of  the  rocking  member  159  so  as  to  be  able 
to  be  abutted  against  the  cam  159b  as  the  fixture  138 
(rocking  motor  RM)  is  pivoted  and  operate  the  switch 
SW10.  Namely,  as  will  be  described  later  referring  to  Fig. 
30,  when  ice  pieces  121  are  formed  around  the  freezing 
fingers  1  1  7  as  the  freezing  operation  proceeds,  the  rock- 
ing  plate  1  54  is  brought  into  contact  with  these  ice  piec- 
es  121  in  its  upward  stroke  to  exert  a  downward  coun- 
terforce  to  the  rocking  motor  RM  through  the  engage- 
ment  piece  158  and  the  rocking  protrusion  159a.  Ac- 
cordingly,  the  fixture  138  having  mounted  thereon  the 
rocking  motor  RM  is  pivoted  counterclockwise  on  the 
bearing  134  and  allows  the  cam  159b  to  depress  the 
lever  1  62  of  the  tenth  switch  SW-,  0  in  its  pivoting  process 
to  change  over  the  tenth  switch  SW10  from  the  contact 
"a"  to  the  contact  "b",  and  thus  completion  of  ice  forma- 
tion  is  detected.  Incidentally,  since  the  bracket  170  is 
disposed  to  the  inner  cover  127  to  be  adjustable  in  the 
vertical  direction,  the  position  of  the  lever  162  of  the 
tenth  switch  SW10can  be  adjusted  by  adjusting  vertical- 
ly  the  position  of  the  bracket  170.  Thus,  the  size  of  the 
ice  pieces  121  to  be  formed  around  the  freezing  fingers 
117  can  be  changed. 

It  should  be  noted  here  that,  if  the  rocking  motor  RM 
is  stopped  upon  changing  over  of  the  tenth  switch  SW10 
to  the  contact  "b",  the  rocking  protrusion  159a  abutted 
against  the  engagement  piece  158  of  the  rocking  plate 
1  54  interferes  with  the  tilting  motion  of  the  rocking  plate 
154.  Therefore,  in  the  second  embodiment,  a  notch 
1  59c  is  formed  on  the  cam  1  59b  of  the  rocking  member 
159,  which  can  change  over  the  tenth  switch  SW10  to 
the  contact  "a"  with  the  rocking  motor  RM  being  pivoted 
downward  whereby  to  control  the  rocking  protrusion 
1  59a  to  deviate  from  the  tilting  orbit  of  the  engagement 
piece  158.  Meanwhile,  this  notch  159c  is  defined  on  the 
cam  159b  in  a  positional  relationship  such  that  it  may 
locate  at  a  position  corresponding  to  that  of  the  lever 
162  of  the  tenth  switch  SW10  when  the  rocking  protru- 
sion  159a  is  spaced  from  the  upper  horizontal  portion 
158a  of  the  engagement  piece  158.  In  other  words,  the 
motor  RM  is  designed: 

(1  )  to  be  rotated  still  after  changing  over  of  the  tenth 
switch  SW10  for  detecting  completion  of  ice  forma- 
tion  to  the  contact  "b"  by  the  pivoting  of  the  rocking 
motor  RM;  and 
(2)  to  be  stopped  when  the  notch  159c  is  brought 
to  the  position  corresponding  to  the  location  of  the 
lever  162  of  the  switch  SW10  to  change  over  the 
switch  SW10  to  the  contact  "a".  Thus,  the  rocking 
protrusion  159a  is  deviated  from  the  tilting  orbit  of 
the  engagement  piece  1  58  of  the  rocking  plate  1  54 
and  thus  does  not  interfere  with  the  tilting  motion  of 
the  rocking  plate  154.  By  allowing  the  tenth  switch 
SW10  for  detecting  completion  of  ice  formation  to 
serve  also  as  the  switch  for  positioning  the  rocking 
protrusion  1  59a  of  the  rocking  member,  the  number 

of  the  parts  in  the  ice  making  machine  can  be  re- 
duced  to  reduce  cost  thereof. 

As  shown  in  Fig.  19,  a  thermometal  switch  Th1  for 
5  detecting  completion  of  the  ice  releasing  operation  is 

disposed  on  the  upper  surface  of  the  freezing  base  plate 
118  in  the  freezing  unit  115.  This  thermometal  switch 
Th1  is  designed  to  be  changed  over  to  the  contact  "b" 
upon  dropping  of  the  temperature  of  the  freezing  base 

10  plate  1  1  8  to  a  predetermined  level  by  the  freezing  oper- 
ation,  or  changed  back  from  the  contact  "b"  to  the  con- 
tact  "a"  upon  detection  of  the  sudden  temperature  rise 
caused  by  dropping  of  the  ice  pieces  121  from  the  freez- 
ing  fingers  117  by  the  ice  releasing  operation.  Simulta- 

15  neously,  the  hot  gas  valve  HV  is  designed  to  be  closed, 
as  will  be  described  later,  and  the  actuator  motor  AM  is 
also  designed  to  be  rotated. 

(Ice  discharging  unit  and  ice  fullness  detection  switch) 
20 

An  ice  discharging  motor  GM  is  disposed  at  the  front 
lower  position  of  the  inner  cover  127,  and  a  screw  163 
for  carrying  the  ice  pieces  to  be  driven  by  the  motor  GM 
is  disposed  in  the  ice  chamber  183  to  extend  therein. 

25  The  inner  end  portion  of  the  screw  1  63  is  rotatably  fitted 
in  a  recess  1  64  defined  at  the  corresponding  position  of 
the  ice  bin  114,  as  shown  in  Fig.  17,  so  that  the  screw 
163  can  be  rotated  at  a  fixed  position.  The  the  ice  dis- 
charging  motor  GM  is  designed  to  be  rotated  only  while 

30  the  push  button  125  provided  on  the  front  panel  123  is 
depressed  to  actuate  the  sixth  switch  SW6  and  carry  the 
ice  pieces  121  stored  in  the  ice  chamber  183  with  the 
aid  of  the  screw  1  63  to  the  outlet  1  1  4a. 

As  shown  in  Fig.  17,  a  regulating  plate  165  is  pivot- 
35  ally  hanging  from  the  rear  side  of  the  inner  cover  1  27  at 

the  position  corresponding  to  the  location  of  the  screw 
163  and  inner  than  the  position  of  the  outlet  114a.  This 
regulating  plate  165  is  designed  to  be  pushed  forward 
by  the  ice  pieces  121  carried  by  the  screw  1  63  to  open 

40  the  outlet  1  1  4a  and  allow  delivery  of  the  ice  pieces  121 
to  the  outside  of  the  machine,  as  well  as,  to  return  to  the 
initial  position  when  the  ice  discharging  unit  113  is 
stopped  to  close  the  outlet  114a  and  prevent  the  outer 
air  from  flowing  into  the  ice  chamber  1  83.  Meanwhile,  a 

45  separator  168  is  disposed  to  the  inner  cover  127  at  a 
position  adjacent  to  the  regulating  plate  165,  which  func- 
tions  to  prevent  the  ice  pieces  121  stored  in  the  ice  bin 
114  from  slipping  out  of  the  outlet  114a,  as  well  as,  to 
return  some  of  the  ice  pieces  carried  by  the  screw  163 

so  into  the  ice  chamber  183  and  prevent  clogging  of  the 
outlet  11  4a  thereby.  Incidentally,  a  drain  pipe  169  is  pro- 
vided  at  the  bottom  of  the  ice  bin  114  adjacent  to  the 
recess  1  64,  so  that  the  water  melting  from  the  ice  pieces 
121  can  be  discharged  to  the  outside  of  the  ice  bin  1  1  4. 

55  A  detection  plate  166  is  pivotally  supported  on  the 
lower  surface  of  the  water  tray  116,  which  is  normally 
maintained  in  such  a  state  that  the  open  end  side  thereof 
may  be  spaced  apart  downward  from  the  bottom  of  the 
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water  tray  116,  as  shown  in  Fig.  22.  An  eighth  switch 
SW8  for  detecting  ice  fullness  is  disposed  to  the  front 
surface  of  the  water  tray  116  with  its  lever  167  being 
normally  urged  by  the  protrusion  166a  formed  on  the 
front  side  of  the  proximal  end  portion  of  the  detection 
plate  166.  When  the  detection  plate  166  is  abutted 
against  the  ice  pieces  1  21  in  the  process  of  tilting  of  the 
water  tray  1  1  6  to  turn  clockwise  relative  to  the  water  tray 
1  1  6,  the  protrusion  1  66a  is  designed  to  be  spaced  from 
the  lever  167  to  turn  on  the  switch  SW8,  and  thus  ice 
fullness  is  detected.  Incidentally,  the  protrusion  166a  of 
the  detection  plate  1  66  is  adapted  to  be  abutted  against 
the  lever  167  of  the  eighth  switch  SW8  under  detection 
of  no  ice  piece  1  21  ,  so  that  the  ice  making  machine  can 
be  stopped  whenever  the  detection  plate  166  happens 
to  drop  from  the  water  tray  116  for  some  reason.  Accord- 
ingly,  no  ice  piece  121  is  adapted  to  be  formed  under 
the  condition  where  ice  fullness  is  not  detectable.  Mean- 
while,  the  free  end  portion  of  the  detection  plate  1  66  has 
a  comb-like  form,  whereby  the  load  to  be  applied  to  the 
detection  plate  166  when  it  is  abutted  against  the  ice 
pieces  121  can  be  reduced. 

(Example  of  electric  control  circuit) 

Fig.  28  shows  an  electric  control  circuit  in  the  ice 
making  machine  according  to  the  second  embodiment, 
in  which  a  fuse  F  is  interposed  between  a  power  supply 
line  R  and  a  joint  D,  and  a  power  supply  indication  lamp 
L  is  interposed  between  the  joint  D  and  a  line  T.  Like- 
wise,  (1)  the  sixth  switch  SW6  for  ice  discharging  and 
the  ice  discharging  motor  GM;  (2)  the  seventh  switch 
SW7  for  the  actuator  motor  AM,  the  eighth  switch  SW8 
for  detecting  ice  fullness  and  a  relay  X-,  are  interposed 
in  series  respectively  between  the  joint  D  and  the  line  T. 
Meanwhile,  a  normally  closed  contact  X1-b1  for  the  relay 
X-|  is  interposed  between  a  joint  E  and  a  joint  K  locating 
between  the  seventh  switch  SW7  and  the  eighth  switch 
SW8.  Between  the  joint  K  and  the  line  T  are  interposed 
in  series  respectively  (1  )  a  relay  X2;  (2)  the  ninth  switch 
SW9  for  supplying  waterto  be  frozen  and  the  water  valve 
WV;  and  (3)  a  normally  open  contact  X3-a1  for  a  relay 
X3  and  the  actuator  motor  AM. 

Meanwhile,  a  normally  closed  contact  X2-b-,  for  the 
relay  X2  and  a  normally  closed  contact  X3-b  for  the  relay 
X3  are  interposed  in  series  between  the  normally  closed 
contact  X-,-b2  of  the  relay  X1  connected  in  series  to  the 
fuse  F  and  a  joint  N  locating  between  the  normally  open 
contact  X3-a-|  of  the  relay  X3  and  the  actuator  motor  AM. 
A  fan  motor  FM  for  the  condenser  111  is  connected  to 
the  contact  "a"  of  the  thermometal  switch  Th1  for  detect- 
ing  completion  of  the  ice  releasing  operation  connected 
in  series  to  the  normally  open  contact  X2-a  of  the  relay 
X2,  while  the  hot  gas  valve  HV  for  supplying  a  hot  gas 
is  connected  to  the  contact  "b"  thereof.  Further,  between 
the  normally  closed  contact  X-,  -b2  of  the  relay  x-,  and  the 
line  T,  are  interposed  in  series  respectively  (1  )  a  normal- 
ly  open  contact  X3-a2  for  the  relay  X3,  the  rocking  motor 

RM  and  a  normally  closed  contact  X2-b2  for  the  relay 
X2;  and  (2)  a  relay  SR  and  the  compressor  CM.  The 
tenth  switch  SW-,  0  for  detecting  completion  of  ice  forma- 
tion  is  connected  to  a  joint  P  locating  between  the  nor- 

5  mally  open  contact  X3-a2  of  the  relay  X3  and  the  rocking 
motor  RM,  and  a  protective  thermometal  cut-off  Th2  is 
connected  to  the  contact  "a"  of  the  switch  SW10,  while 
the  contact  "b"  thereof  is  connected  to  the  joint  D.  Inci- 
dentally,  the  fan  motor  FM  and  the  relay  X3  are  connect- 

10  ed  in  parallel. 
Next,  the  actions  of  the  ice  making  machine  em- 

ploying  the  detection  and  prevention  mechanism  ac- 
cording  to  the  second  embodiment  of  the  invention  will 
be  described  referring  to  the  timing  chart  shown  in  Fig. 

15  40. 

(Initial  operation) 

Upon  actuation  of  a  power  switch  (not  shown)  of  the 
20  ice  making  machine,  the  power  supply  indication  lamp 

L  is  lit,  and  the  compressor  CM  is  also  started  to  supply 
the  cooling  medium  to  the  evaporator  131.  Meanwhile, 
the  actuator  motor  AM  is  rotated  through  the  normally 
closed  contacts  X-,-b2,  X2-b1  and  X3-b  of  the  relays  X-,, 

25  x2  and  X3  respectively,  so  that  the  water  tray  116  as- 
suming  the  horizontal  posture  starts  tilting  downward. 
The  seventh  switch  SW7  is  turned  on  after  the  ninth 
switch  SWg  is  turned  off  by  the  rotation  of  the  motor  AM, 
whereby  the  relay  X2  is  actuated  to  close  the  normally 

30  open  contact  X2-a  which  interlocks  therewith  and  actu- 
ate  the  relay  X3  through  the  thermometal  switch  Th1  . 
Thus,  the  actuator  motor  AM  is  allowed  to  continue  its 
rotation  through  the  normally  open  contact  X3-a-,  which 
interlocks  with  the  relay  X3,  in  turn,  to  reset  the  water 

35  tray  1  1  6  to  the  horizontal  posture  without  stopping  in  the 
tilted  posture.  Incidentally,  the  relay  X3  is  self-held  by 
the  normally  open  contact  X3-a2  which  interlocks  there- 
with. 

Upon  resetting  of  the  water  tray  116  to  a  predeter- 
40  mined  position,  the  ninth  switch  SWg  is  turned  on  to 

open  the  water  valve  WV,  and  water  is  supplied  to  the 
freezing  chamber  129  defined  in  the  water  tray  116 
through  the  water  supply  pipe  1  49.  Since  the  water  tray 
116  is  designed  to  be  stopped  in  the  horizontal  posture 

45  after  it  is  turned  once  clockwise  over  the  horizontal  pos- 
ture  such  that  the  wall  1  1  6d  may  be  higher  than  the  wall 
116e  and  then  counterclockwise,  a  predetermined 
amount  of  water  is  designed  to  be  carried  securely  in 
the  freezing  chamber  129.  If  water  to  be  frozen  is  sup- 

so  plied  in  an  excess  amount  to  the  freezing  chamber  1  29, 
it  is  adapted  to  flow  over  the  dam  plate  148,  as  described 
above  and  to  be  discharged  to  the  outside  of  the  ma- 
chine  through  the  auxiliary  chamber  146  and  the  water 
collecting  section  119. 

55  The  rotation  of  the  actuator  motor  AM  is  stopped 
upon  turning  off  of  the  seventh  switch  SW7  as  the  motor 
AM  is  rotated,  and  the  water  tray  116  is  stopped  in  the 
horizontal  posture.  Meanwhile,  rotation  of  the  rocking 
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motor  RM  is  started  upon  closure  of  the  normally  closed 
contact  X2-b2  which  interlocks  with  the  relay  X2.  Upon 
turning  off  of  the  seventh  switch  SW7,  the  water  valve 
WV  is  closed  to  stop  supply  of  water.  However,  the  ninth 
switch  SW9  is  allowed  to  hold  the  ON-state. 

(Freezing  operation) 

A  cooling  medium  is  supplied  to  the  evaporator  1  31 
through  a  circulation  pipe  of  the  freezing  system  by  a 
compressor  CM  powered  by  electricity,  and  cooling  of 
the  freezing  fingers  117  provided  on  the  freezing  base 
plate  118  is  started  by  the  heat  exchange  action  of  the 
cooling  medium.  Since  the  freezing  fingers  117  are 
dipped  in  the  water  to  be  frozen,  the  water  starts  to 
freeze  around  the  freezing  fingers  117  and  grows  grad- 
ually  into  inverted  dome-shaped  ice  pieces  121.  During 
such  freezing  operation,  the  rocking  motor  RM  is  con- 
tinuously  rotated.  Accordingly,  the  rocking  protrusion 
159a  of  the  rocking  member  159  rotated  by  the  motor 
RM  is  engaged  with  the  engagement  piece  1  58  provided 
on  the  side  wall  154c  to  lift  the  rocking  plate  154,  as 
shown  in  Fig.  29.  Upon  disengagement  of  the  rocking 
protrusion  159a  from  the  engagement  piece  158,  the 
rocking  plate  1  54  drops  by  its  own  weight  and  is  abutted 
against  the  bottom  116a  of  the  freezing  chamber  129. 
Thus,  the  rocking  plate  154  repeats  such  rocking  motion 
in  the  water  to  be  frozen  in  the  freezing  chamber  129 
during  the  freezing  operation  to  constantly  agitate  the 
water  (see  Figs.  37  to  39).  In  addition,  since  through 
holes  1  55  are  formed  on  the  rocking  plate  1  54,  the  water 
to  be  frozen  flows  through  these  through  holes  155  as 
the  rocking  plate  154  is  rocked  to  cause  jet  streams 
which  accelerate  the  agitation  of  the  water  to  be  frozen. 
Moreover,  these  through  holes  155  formed  on  the  bot- 
tom  plate  154a  are  designed  to  locate  between  every 
two  adjacent  freezing  fingers  1  1  7,  and  thus  the  agitation 
of  the  water  to  be  frozen  can  be  accelerated  around  the 
freezing  fingers  117.  Since  the  water  to  be  frozen  is  con- 
stantly  maintained  in  a  dynamic  state,  as  described 
above,  opacification  to  white  of  the  ice  pieces  121  to  be 
formed  around  the  freezing  fingers  1  1  7  can  be  prevent- 
ed,  and  transparent  and  clear  ice  pieces  121  can  be  ob- 
tained.  Meanwhile,  the  side  walls  154c,154d  of  the  rock- 
ing  plate  1  54  also  accelerate  agitation  of  the  water  to  be 
frozen  staying  near  the  corresponding  walls  11  6b,  11  6c 
of  the  water  tray  116,  as  shown  in  Fig.  39,  to  allow  for- 
mation  of  transparent  and  clear  ice  pieces  121  around 
all  of  the  freezing  fingers  117  provided  on  the  freezing 
base  plate  118. 

(Ice  releasing  operation) 

As  shown  in  Fig.  30,  upon  formation  of  inverted 
dome-like  ice  pieces  121  fully  around  the  freezing  fin- 
gers  117,  the  rocking  plate  154  is  brought  into  contact 
with  the  ice  pieces  121  in  its  upward  stroke  and  finally 
exerts  a  downward  counterforce  to  the  rocking  motor 

RM  through  the  engagement  piece  1  58  and  the  rocking 
protrusion  159a.  Accordingly,  the  fixture  138  having 
mounted  thereon  the  rocking  motor  RM  starts  to  make 
a  counterclockwise  turn  on  the  bearing  1  34  to  allow  the 

5  cam  159b  of  the  rocking  member  159  to  depress  the 
lever  162  of  the  tenth  switch  SW10  for  detecting  com- 
pletion  of  ice  formation  to  be  changed  over  from  the  con- 
tact  "a"  to  the  contact  "b",  and  thus  completion  of  ice 
formation  in  the  freezing  unit  1  1  5  is  detected.  Whereup- 

10  on  the  self-hold  of  the  relay  X3  shown  in  Fig.  28  is  re- 
leased  to  close  the  normally  closed  contact  X3-b  which 
interlocks  therewith  and  start  rotation  of  the  actuator  mo- 
tor  AM.  Thus,  the  cam  plate  1  36  is  turned  counterclock- 
wise  to  tilt  counterclockwise  the  lever  1  33b  of  the  pivotal 

is  shaft  1  33  engaged  with  the  connection  rod  1  37  connect- 
ed  eccentrically  thereto,  and  thus  the  water  tray  116 
starts  to  be  tilted  downward  (see  Fig.  32).  By  this  tilting 
motion  of  the  water  tray  116,  the  water  remaining  in  the 
freezing  chamber  1  29  flows  over  the  dam  plate  1  48  into 

20  the  auxiliary  chamber  146  and  then  discharged  to  the 
water  collecting  section  11  9  therefrom.  Incidentally,  dur- 
ing  the  process  that  the  water  tray  1  1  6  is  tilted,  actuation 
of  the  ninth  switch  SW9  by  the  second  cam  151  of  the 
cam  late  1  36  rotated  by  the  actuator  motor  AM  is  re- 

25  leased  (see  Fig.  40). 
The  rocking  motor  RM  continues  to  rotate  even  after 

the  tenth  switch  SW10  for  detecting  completion  of  ice 
formation  is  changed  over  to  the  contact  "b"  when  the 
lever  162  thereof  is  depressed  by  the  cam  159b  of  the 

30  rocking  member  1  59.  Thus,  the  rocking  protrusion  1  59a 
provided  on  the  rocking  member  1  59  is  spaced  from  the 
upper  horizontal  portion  1  58a  to  allow  the  fixture  1  38  to 
turn  clockwise  under  the  resilient  action  of  the  torsion 
spring  139,  in  turn,  to  change  over  the  tenth  switch  SW10 

35  from  the  contact  "b"  to  the  contact  "a"  and  stop  tempo- 
rarily  the  rocking  motor  RM.  Accordingly,  the  upper  end 
of  the  engagement  piece  1  33e  of  the  lever  1  33b  is  shift- 
ed  to  a  position  lower  than  the  upper  end  of  the  vertical 
member  138a  formed  on  the  fixture  138  to  allow  the  end 

40  139b  of  the  torsion  spring  139  to  be  engaged  with  the 
upper  end  of  the  vertical  member  138a,  where  the  tor- 
sion  spring  139  exerts  no  resilient  action  to  the  fixture 
138  (see  Fig.  36(b)).  Whereupon,  the  fixture  138  starts 
to  turn  counterclockwise  on  the  bearing  134  by  its  own 

45  weight  to  allow  the  cam  1  59b  to  change  over  the  tenth 
switch  SW10  from  the  contact  "a"  to  the  contact  "b"  and 
start  the  rocking  motor  RM.  The  depression  of  the  lever 
1  62  is  released  when  the  notch  1  59c  formed  on  the  cam 
159a  comes  to  the  position  corresponding  to  the  loca- 

50  tion  of  the  lever  162  to  change  over  the  switch  SW10 
from  the  contact  "b"  to  the  contact  "a"  and  stop  rotation 
of  the  rocking  motor  RM  (see  Fig.  36  (c)).  Thus,  the  rock- 
ing  protrusion  159a  provided  on  the  rocking  member 
159  stops  at  a  position  deviated  from  the  tilting  orbit  of 

55  the  engagement  piece  158  of  the  rocking  plate  154, 
where  it  does  not  interfere  with  the  tilting  motion  of  the 
rocking  plate  154. 

If  a  power  failure  should  occur  during  the  freezing 
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operation,  the  fixture  1  38  is  turned  counterclockwise  by 
the  tilting  of  the  water  tray  after  power  recovery  to 
change  over  the  tenth  switch  SW10  to  the  contact  "b" 
and  rotate  the  rocking  motor  RM,  so  that  the  rocking 
member  159  is  turned  to  the  position  where  the  notch 
159c  can  be  engaged  with  the  lever  162.  Namely,  the 
rocking  protrusion  159a  can  securely  be  brought  to  a 
position  spaced  from  the  tilting  orbit  of  the  engagement 
piece  158,  whenever  a  power  failure  occurs. 

Upon  arrival  of  the  first  cam  150  provided  on  the 
cam  plate  136  to  the  lever  152  of  the  seventh  switch 
SW7,  the  switch  SW7  is  turned  on  to  actuate  the  relay 
X2  and  to  open  the  normally  closed  contact  X2-b-,  which 
interlocks  therewith,  as  well  as,  to  close  the  normally 
open  contact  X2-a.  In  this  state,  the  thermometal  switch 
Th1  for  detecting  completion  of  the  ice  releasing  opera- 
tion  is  connected  to  the  contact  "b",  since  ice  pieces  121 
are  formed  fully  around  the  freezing  fingers  1  1  7.  Accord- 
ingly,  the  relay  X3  is  not  actuated,  and  the  rotation  of  the 
actuator  motor  AM  is  stopped  to  to  allow  the  water  tray 
1  1  6  to  stop  in  a  tilted  posture  at  a  predetermined  angle, 
as  shown  in  Fig.  33.  In  this  state,  while  a  portion  of  the 
water  to  be  frozen  remains  in  the  freezing  chamber  1  29 
due  to  the  presence  of  the  dam  plate  1  48,  such  residual 
water,  fully  cooled  during  the  previous  freezing  opera- 
tion,  is  mixed  with  another  portion  of  waterto  be  supplied 
afresh  to  cool  effectively  the  thus  combined  water  to  be 
frozen.  Meanwhile,  the  ice  pieces  121  formed  around 
the  freezing  fingers  117  are  exposed  as  such  by  tilting 
the  water  tray  1  1  6.  Further,  in  the  process  that  the  water 
tray  116  is  tilted  and  stopped  in  the  tilted  posture,  the 
vertical  member  1  60  of  the  rocking  plate  1  54  is  abutted 
against  the  freezing  base  plate  118,  so  that  the  rocking 
plate  154  is  allowed  to  locate  diagonally  above  the  bot- 
tom  1  1  6a  of  the  freezing  chamber  1  29  in  the  water  tray 
116  which  stops  later  in  the  tilted  posture.  The  rocking 
plate  154  also  functions  as  a  chute  for  guiding  the  ice 
pieces  121  dropping  from  the  freezing  fingers  117  into 
the  ice  chamber  183.  In  addition,  the  notches  180 
formed  along  the  free  end  portion  of  the  rocking  plate 
154  can  prevent  effectively  the  water  remaining  in  the 
water  tray  116  from  flowing  over  the  wall  1  1  6d  thereof, 
when  the  water  tray  1  1  6  is  tilted. 

Simultaneously  with  the  stopping  of  the  actuator 
motor  AM,  the  hot  gas  valve  HV  is  opened  to  supply  a 
hot  gas,  instead  of  the  cooling  medium,  to  the  evapora- 
tor  1  31  ,  as  shown  in  the  timing  chart  of  Fig.  40,  so  that 
the  freezing  fingers  117  are  rapidly  heated  through  the 
freezing  base  plate  118.  Accordingly,  the  bondage  be- 
tween  the  freezing  fingers  1  1  7  and  the  ice  pieces  1  21  is 
released,  and  the  ice  pieces  121  drop  by  their  own 
weights,  slide  on  the  upper  surface  of  the  rocking  plate 
1  54  maintained  in  a  predetermined  tilted  posture  by  the 
vertical  member  160  and  are  guided  into  the  ice  cham- 
ber  183. 

The  negative  temperature  load  applied  to  the  freez- 
ing  base  plate  1  1  8  is  released  by  the  dropping  of  the  ice 
pieces  121,  and  the  temperature  of  the  freezing  base 

plate  118  is  suddenly  elevated  by  the  passage  the  hot 
gas  through  the  evaporator  131.  This  temperature  rise 
is  detected  by  the  thermometal  switch  Th1  ,  which  is  im- 
mediately  changed  over  to  the  contact  "a"  to  actuate  the 

5  relay  X3,  in  turn,  to  close  the  normally  open  contact  X3- 
a1  which  interlocks  therewith  and  allows  the  actuator 
motor  AM  to  resume  rotation.  Meanwhile,  the  hot  gas 
valve  HV  is  also  closed  to  resume  supplying  of  the  cool- 
ing  medium  to  the  evaporator  1  31  . 

10  The  pivotal  shaft  1  33  is  turned  clockwise  under  the 
actions  of  the  cam  plate  1  36,  connection  rod  1  37  and 
lever  1  33b  by  this  rotation  of  the  motor  AM,  and  the  wa- 
ter  tray  1  1  6  is  likewise  turned  clockwise  to  start  resetting 
to  the  horizontal  posture.  Meanwhile,  the  second  cam 

is  1  51  of  the  cam  plate  1  36  comes  to  the  lever  1  53  of  the 
ninth  switch  SWg  as  the  motor  AM  resumes  rotation  to 
turn  on  the  switch  SW9,  as  shown  in  Fig.  34,  whereby 
the  water  valve  WV  is  opened  to  supply  water  to  be  fro- 
zen  to  the  freezing  chamber  129  again. 

20  Upon  disengagement  of  the  first  cam  150  of  the  cam 
plate  1  36  from  the  lever  1  52  of  the  seventh  switch  SW7, 
actuation  of  the  switch  SW7  is  released  to  close  the  wa- 
ter  valve  WV  and  stop  supplying  of  water  to  be  frozen 
as  well  as  to  stop  the  actuator  motor  AM.  This  is  because 

25  the  relay  X3  is  self-held  to  open  the  normally  closed  con- 
tact  X3-b  thereof.  Thus,  the  water  tray  1  1  6  is  stopped  in 
the  horizontal  posture. 

Incidentally,  in  the  second  embodiment,  resetting  of 
the  water  tray  116  to  the  horizontal  posture  is  designed 

30  to  be  carried  out  by  turning  once  the  water  tray  116 
clockwise  over  the  horizontal  posture  such  that  the  free 
end  portion  thereof  (the  wall  1  1  6d  side)  may  be  higher 
than  the  fixed  end  portion  thereof  and  then  turning  coun- 
terclockwise  to  stop  in  the  horizontal  posture.  Namely, 

35  if  water  to  be  frozen  is  supplied  in  a  sufficient  amount  to 
the  freezing  chamber  129  with  the  dam  plate  148  pro- 
vided  in  the  water  tray  116  locating  at  a  high  level  to  let 
the  water  to  flow  over  the  dam  plate  148,  a  necessary 
amount  of  water  to  be  frozen  is  adapted  to  be  securely 

40  supplied  to  the  freezing  chamber  129  when  the  water 
tray  116  is  reset  to  the  horizontal  posture.  Thus,  possible 
troubles  to  be  caused  by  the  lack  of  water  to  be  frozen 
can  be  prevented. 

Meanwhile,  as  the  pivotal  shaft  1  33  is  turned  clock- 
45  wise,  the  upper  end  of  the  engagement  piece  133e  of 

the  lever  133b  shifts  upward  to  a  position  higher  than 
the  upper  end  of  the  vertical  member  1  38a  of  the  fixture 
138,  so  that  the  end  portion  139b  of  the  torsion  spring 
139  is  engaged  with  the  upper  end  of  the  engagement 

50  piece  133e  (see  Fig.  36(a)).  Thus,  the  fixture  138  is 
turned  clockwise  on  the  pivotal  shaft  133  by  the  resil- 
ience  of  the  torsion  spring  1  39,  to  allow  the  rocking  pro- 
trusion  1  59a  of  the  rocking  member  1  59  to  be  in  the  op- 
erational  position  where  it  can  be  engaged  with  the  en- 

55  gagement  piece  158  of  the  rocking  plate  154.  Accord- 
ingly,  upon  releasing  actuation  of  the  relay  X2  by  the 
turning  off  of  the  seventh  switch  SW7,  the  normally 
closed  contact  X2-b2  which  interlocks  therewith  is 
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closed  to  rotate  the  rocking  motor  RM  and  allow  the 
rocking  plate  154  to  resume  and  continue  the  rocking 
motion  during  the  freezing  operation. 

When  the  water  tray  1  1  6  is  tilted  after  completion  of 
the  freezing  operation  with  a  predetermined  amount  of  s 
ice  pieces  121  being  stored  in  the  ice  chamber  183  by 
repeating  the  freezing  operation  and  the  ice  releasing 
operation,  the  detection  plate  166  is  abutted  against  the 
group  of  ice  pieces  in  the  tilting  process  thereof,  and  it 
is  prevented  thereby  from  tilting  further.  Thus,  the  de-  10 
tection  plate  166  is  turned  clockwise  relative  to  the  water 
tray  116  to  turn  on  the  eighth  switch  SW8  for  detecting 
ice  fullness.  In  this  state,  the  seventh  switch  SW7  shown 
in  Fig.  28  is  turned  on  to  actuate  the  relay  X-,,  whereby 
the  normally  closed  contacts  -b-,  and  X-,-b2  are  15 
opened  to  stop  rotation  of  the  actuator  motor  as  well  as 
to  stop  energization  of  the  compressor  CM. 

Meanwhile,  while  dew  drops  are  formed  on  the 
freezing  base  plate  118  by  repeating  the  freezing  oper- 
ation  and  the  ice  releasing  operation,  they  do  not  stay  20  2. 
on  the  upper  surface  of  the  freezing  base  plate  118  but 
drop  through  the  through  holes  1  1  8a,  whereby  reduction 
in  the  cooling  efficiency  due  to  the  freezing  of  the  dew 
drops  and  growth  thereof  to  form  unnecessary  ice  can 
be  prevented.  Further,  since  such  unnecessary  ice  does  25 
not  grow  outward  from  the  side  edges  of  the  freezing 
base  plate  118  to  prevent  interfere  with  the  water  tray 
116  and  the  rocking  plate  154,  and  thus  interference  of 
the  tilting  motion  of  the  water  tray  116  and  the  rocking 
motion  of  the  rocking  plate  154  does  not  occur.  30 

Incidentally,  in  the  illustrated  embodiments  of  the  in- 
vention,  while  the  freezing  fingers  36,117  extending  at 
predetermined  intervals  from  the  lower  surface  of  the 
freezing  base  plate  34,118  are  tapered  downward,  the 
shape  of  the  freezing  fingers  36,117  may  not  limited  35 
thereto,  and  various  modifications  such  as  round  bars, 
pins,  etc.  can  suitably  be  employed,  so  long  as  they 
function  as,  as  it  were,  nuclear  freezing  members. 

40 
Claims 

1.  An  ice  making  machine,  comprising: 

a)  an  evaporator  (22,  131)  connected  to  a  freez-  45 
ing  system  including  a  compressor  (CM)  and  a 
condenser  (18,  111); 
b)  a  freezing  base  plate  (34,  1  1  8)  having  a  plu- 
rality  of  freezing  fingers  (36,  1  1  7)  formed  on  one 
surface  thereof,  the  evaporator  (22,  1  31  )  being  so  3. 
disposed  on  the  other  surface  thereof; 
c)  a  water  tray  (24,  116)  pivotally  supported  to 
maintain  normally  a  horizontal  posture  and  hav- 
ing  defined  therein  a  freezing  chamber  (32, 
129)  in  which  said  freezing  fingers  (36,  117)  are  55 
to  be  dipped; 
d)  a  rocking  plate  (44,  1  54)  which  is  rocked  with 
respect  to  said  freezing  fingers  (34,  117)  by  a 

rocking  means  (62,  1  59,  RM)  receiving  ice  piec- 
es  released  from  said  freezing  fingers  (34,  117); 
said  rocking  plate  (44,  154)  having  a  bottom 
plate  (1  54a)  located  below  the  freezing  fingers 
and,  formed  along  one  side  edge  of  said  bottom 
plate  (154a),  a  side  wall  (45,  154b)  at  which 
said  rocking  plate  (44,  154)  is  supported  to  be 
able  to  be  rocked  with  respect  to  said  water  tray 
(24,  116);  a  plurality  of  through  holes  (46,  155) 
being  defined  in  said  bottom  plate  (154a)  and 
said  side  wall  (45,  154b)  for  allowing  the  pas- 
sage  of  water  to  be  frozen  therethrough  during 
rocking  of  said  rocking  plate  (44,  154);  and 
e)  a  position  detector  (SW4,  SW10)  which  is  ac- 
tuated  when  the  size  of  the  ice  pieces  (70,  121) 
formed  around  the  freezing  fingers  (36,  117)  is 
such  that  the  rocking  plate  (44,  1  54)  is  brought 
into  contact  with  the  ice  pieces  (70,  1  21  ). 

The  ice  making  machine  according  to  claim  1, 
wherein  said  water  tray  (24)  is  adapted  to  be  tilted 
downward  upon  freezing  of  the  water  to  form  said 
ice  pieces  (70)  around  the  freezing  fingers  (36); 

said  rocking  plate  (44)  can  be  rocked  to  be  able 
to  be  in  contact  with  the  bottom  of  said  freezing 
chamber  (32); 
a  rocking  motor  (RM)  is  disposed  on  the  main 
body  side  of  the  ice  making  machine  in  such  a 
way  that  it  can  be  shifted  slightly  by  application 
of  a  predetermined  external  force,  for  rocking 
said  rocking  plate  (44)  by  the  action  of  a  first 
engagement  means  (62)  disposed  to  the  rotary 
shaft  of  said  motor  (RM)  in  engagement  with  a 
second  engagement  means  (61)  provided  on 
said  rocking  plate  (44);  and 
said  position  detector  (SW4)  is  located  on  the 
shifting  orbit  of  said  rocking  motor  (RM);  and 
wherein  completion  of  ice  formation  around 
said  freezing  fingers  (36)  is  designed  to  be  de- 
tected  by  actuation  of  said  position  detector 
(SW4)  by  the  shifting  of  said  motor  (RM)  when 
said  rocking  plate  (44)  is  brought  into  contact 
with  the  ice  pieces  (70)  formed  around  said 
freezing  fingers  (36)  to  apply  a  counterforce  to 
said  rocking  motor  (RM)  in  the  rocking  motion 
of  said  rocking  plate  (44)  through  said  first  and 
second  engagement  means  (62,  61). 

The  ice  making  machine  according  to  claim  1, 
wherein  said  water  tray  (1  1  6)  is  adapted  to  be  tilted 
downward  upon  freezing  of  the  water  to  form  ice 
pieces  (121)  around  the  freezing  fingers  (117); 

said  rocking  plate  (154)  can  be  rocked  to  be 
able  to  be  in  contact  with  the  bottom  of  said 
freezing  chamber  (129); 
a  fixture  (138)  is  pivotally  supported  on  the 
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main  body  side  of  the  ice  making  machine,  on 
which  a  rocking  motor  (RM)  is  to  be  mounted; 
said  rocking  means  (62,  159,  RM)  comprises  a 
rocking  member  (159)  which  is  disposed  to  be 
pivotable  integrally  with  said  fixture  (138)  and  s 
to  be  rotated  by  said  rocking  motor  (RM); 
an  engagement  member  (159a)  is  provided  on 
said  rocking  member  (159)  for  rocking  said 
rocking  plate  (1  54)  by  the  rotation  of  said  rock- 
ing  motor  (RM)  under  the  action  of  another  en-  10 
gagement  member  (158)  provided  on  said 
rocking  plate  (154)  engaged  therewith; 
said  position  detector  (SW10)  which  detects 
completion  of  ice  formation  is  located  on  the 
turning  orbit  of  said  rocking  member  (1  59);  and  15 
a  resilient  member  (1  39)  engages  with  said  fix- 
ture  (138),  for  resiliently  urging  said  rocking 
member  (159)  away  from  said  position  detector 
(SW10);  and 
wherein  completion  of  ice  formation  around  20 
said  freezing  fingers  (1  1  7)  is  designed  to  be  de- 
tected  upon  actuation  of  said  position  detector 
(SW10)  by  the  rocking  member  (159)  as  said 
fixture  (138)  is  turned  against  the  resilience  of 
said  resilient  member  (1  39),  when  said  rocking  25 
plate  (154)  is  brought  into  contact  with  the  ice 
pieces  (121)  formed  around  said  freezing  fin- 
gers  (1  1  7)  to  apply  a  counterforce  to  said  fixture 
(1  38)  through  said  rocking  member  (1  59),  in  the 
rocking  motion  of  said  rocking  plate  (154)  30 
through  said  engagement  member  (159a)  of 
said  rocking  member  (159)  rotated  by  said 
rocking  motor  (RM)  in  engagement  with  said 
engagement  member  (158)  of  said  rocking 
plate  (154).  35 

4.  The  ice  making  machine  according  to  claim  3, 
wherein  said  resilient  member  (139)  is  a  torsion 
spring  disposed  to  the  main  body  side  of  the  ice 
making  machine,  which  is  designed  to  release  its  40 
urging  force  applied  to  said  fixture  (1  38)  when  said 
water  tray  (116)  is  tilted  downward  upon  detection 
of  completion  of  ice  formation. 

5.  The  ice  making  machine  according  to  one  of  claims  45 
1  to  4  having  a  tilting  mechanism  (56,50a,  130,  133, 
137,  136,  AM)  for  tilting  said  water  tray  (24,  116) 
downward  upon  freezing  of  the  water  to  form  a  pre- 
determined  size  of  ice  pieces  around  said  freezing 
fingers  (36,  117);  so 

wherein  the  water  in  said  freezing  chamber 
(32,  1  29)  is  designed  to  be  agitated  by  rocking  said 
rocking  plate  (44,  154)  therein  under  the  action  of 
said  rocking  means  (62,  1  59,  RM)  disposed  outside 
of  said  water  tray  (24,  11  6)  in  engagement  with  said  55 
rocking  plate  (44,  154)  during  the  freezing  opera- 
tion,  whereby  to  prevent  opacification  of  the  ice 
pieces  (70,  1  21  )  to  be  formed  around  said  freezing 

fingers  (36,  117). 

6.  The  ice  making  machine  according  to  claim  5, 
wherein  said  rocking  means  consists  of  a  rocking 
motor  (RM)  provided  on  the  main  body  side  of  the 
ice  making  machine,  an  engagement  piece  (62) 
protruding  radially  from  the  rotary  shaft  of  said  rock- 
ing  motor  (RM)  and  an  engagement  pin  (61)  pro- 
truding  horizontally  from  the  free  end  portion  of  said 
rocking  plate  (44),  whereby  said  rocking  plate  (44) 
is  allowed  to  perform  a  rocking  motion  on  a  rocking 
shaft  (48)  by  said  engagement  piece  (62)  rotated 
by  said  rocking  motor  (RM),  which  repeats  engage- 
ment  and  disengagement  with  respect  to  said  en- 
gagement  pin  (61). 

7.  The  ice  making  machine  according  to  one  of  claims 
1  to  6,  wherein  those  through  holes  (155)  defined 
in  said  bottom  plate  (154a)  are  each  positioned  to 
locate  between  every  two  adjacent  freezing  fingers 
(1  1  7)  dipped  in  the  water  to  be  frozen. 

8.  The  ice  making  machine  according  to  claim  7, 
wherein  said  bottom  plate  (154a)  of  the  rocking 
plate  (1  54)  further  has  formed,  along  the  side  edges 
thereof  orthogonal  to  said  side  wall  (1  54b),  a  pair  of 
side  walls  (154c,  154d)  with  a  predetermined 
height. 

9.  The  ice  making  machine  according  to  claim  8, 
wherein  said  rocking  plate  (154)  has  formed  along 
the  free  end  of  the  bottom  (1  54a)  thereof  a  plurality 
of  notches  (180)  at  predetermined  intervals. 

10.  The  ice  making  machine  according  to  claim  5, 
wherein  said  rocking  means  (62,  159,  RM)  consists 
of  a  rocking  motor  (RM)  provided  on  the  main  body 
side  of  the  ice  making  machine,  a  rocking  member 
(159)  disposed  to  the  rotary  shaft  of  said  rocking 
motor  (RM),  a  rocking  protrusion  (159a)  protruding 
eccentrically  from  one  surface  of  said  rocking  mem- 
ber  (159)  and  a  horizontal  portion  (158a)  extending 
horizontally  from  the  free  end  portion  of  said  rocking 
plate  (154),  whereby  said  rocking  plate  (154)  is  al- 
lowed  to  perform  a  rocking  motion  by  said  rocking 
protrusion  (159a)  rotated  by  said  rocking  motor 
(RM),  which  repeats  engagement  and  disengage- 
ment  with  respect  to  said  horizontal  portion  (158a). 

11.  The  ice  making  machine  according  to  claim  10, 
comprising: 

a  control  section  (1  59b),  having  a  notch  (1  59c) 
formed  at  a  predetermined  position  on  the  cir- 
cumference  thereof,  provided  on  said  rocking 
member  (159);  and  wherein 
said  position  detector  (SW10)  is  located  on  the 
turning  orbit  of  said  control  section  (159b);  and 
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said  notch  (1  59c)  of  said  control  section  (1  59b) 
is  designed  to  oppose  to  said  position  detector 
(SW10)  when  said  rocking  protrusion  (159a)  is 
spaced  from  said  rocking  plate  (1  54);  while  said 
position  detector  (SW10)  is  designed  to  be  ac-  s 
tuated  by  said  control  section  (159b)  when  the 
rocking  protrusion  (159a)  of  said  rocking  mem- 
ber  (159)  rotated  by  said  motor  (RM)  is  en- 
gaged  with  said  rocking  plate  (154)  to  give  an 
ice  formation  completion  signal,  and  the  actu-  10 
ation  of  said  position  detector  (SW10)  is  re- 
leased  when  said  notch  (159c)  of  said  control 
section  (159b)  which  is  allowed  to  rotate  con-  2. 
tinuously  by  said  signal  is  brought  to  said  posi- 
tion  detector  (SW10),  whereby  to  stop  said  rock-  15 
ing  motor  (RM),  in  turn,  to  stop  said  rocking  pro- 
trusion  (159a)  at  a  position  spaced  from  said 
rocking  plate  (154). 

12.  The  ice  making  machine  according  to  claim  11,  20 
wherein  said  rocking  member  (159)  consists  of  a 
disk-shaped  main  body  (159d)  having  said  rocking 
protrusion  (159a)  formed  eccentrically  on  one  sur- 
face  thereof,  and  said  control  section  (1  59b)  formed 
coaxially  on  the  other  surface  thereof,  said  control  25 
section  (1  59b)  being  connected  to  said  rocking  mo- 
tor  (RM). 

Patentanspriiche  30 

1.  Eisherstellungsmaschine  mit: 

a)  einem  Verdampfer  (22,  131),  der  mit  einem 
Gefriersystem  mit  einem  Kompressor  (CM)  und  35 
einem  Kondensator  (18,  111)  verbunden  ist; 
b)  einer  Gefrierbasisplatte  (34,  118)  mit  einer 
Mehrzahl  von  Gefrierfingern  (36,  117),  die  auf 
einer  Oberflache  davon  gebildet  sind,  wobei 
der  Verdampfer  (22,  131)  auf  der  anderen  40 
Oberflache  davon  gebildet  ist; 
c)  einem  Wassertrog  (24,116),  derschwenkbar 
zum  normalerweise  Halten  einer  horizontalen 
Stellung  gelagert  ist  und  in  dem  eine  Gefrier- 
kammer  (32,  1  29)  definiert  ist,  in  die  die  Gef  rier-  45 
finger  (36,  117)  zu  tauchen  sind;  3. 
d)  einer  Schwingplatte  (44,  154),  die  in  bezug 
auf  die  Gefrierfinger  (36,  117)  durch  einen 
Schwingmechanismus  (62,  159,  RM)  ge- 
schwungen  wird,  der  von  den  Gefrierfingern  so 
(36,  117)  freigegebene  Eisstucke  aufnimmt; 

wobei  die  Schwingplatte  (44,  154)  eine  unterhalb 
der  Gefrierfinger  angeordnete  Bodenplatte  (154a) 
und  eine  entlang  einer  Seitenkante  der  Bodenplatte  55 
(154a)  gebildete  Seitenwand  (45,  154b)  aufweist, 
an  der  die  Schwingplatte  (44,  154)  so  gelagert  ist, 
da!3  sie  in  bezug  auf  den  Wassertrog  (24,  116)  ge- 

schwungen  werden  kann; 
wobei  eine  Mehrzahl  von  Durchgangslochern  (46, 
1  55)  in  der  Bodenplatte  (1  54a)  und  der  Seitenwand 
(45,  154b)  zum  Ermoglichen  des  Durchganges  von 
zu  gefrierendem  Wasser  dadurch  wahrend  des 
Schwingens  der  Schwingplatte  (44,  154)  definiert 
sind;  und  e)  einen  Positionsdetektor  (SW4,  SW10), 
der  ausgelost  wird,  wenn  die  GroBe  der  urn  die  Ge- 
frierfinger  (36,  117)  gebildeten  Eisstucke  (70,  121) 
derart  ist,  dal3  die  Schwingplatte  (44,  154)  in  Kon- 
takt  mit  den  Eisstucken  (70,  121)  gebracht  wird. 

Eisherstellungsmaschine  nach  Anspruch  1  ,  bei  der 
der  Wassertrog  (24)  nach  dem  Gefrieren  des  Was- 
sers  zum  Bilden  der  Eisstucke  (70)  urn  die  Gefrier- 
finger  (36)  nach  unten  geneigt  werden  kann; 

die  Schwingplatte  (44)  geschwungen  werden 
kann,  so  dal3  sie  in  Kontakt  mit  dem  Boden  der 
Gefrierkammer  (32)  kommen  kann; 
ein  Schwingmotor  (RM)  auf  der  Seite  des 
Hauptkorpers  der  Eisherstellungsmaschine  auf 
solche  Weise  vorgesehen  ist,  dal3  er  ein  wenig 
durch  Anlegen  einer  vorbestimmten  externen 
Kraft  verschoben  werden  kann,  zum  Schwin- 
gen  der  Schwingplatte  (44)  durch  die  Wirkung 
eines  ersten  Einriffsmittels  (62),  das  an  der 
Drehwelle  des  Motors  (RM)  in  Eingriff  mit  ei- 
nem  zweiten  Eingriffsmittel  (61),  das  auf  der 
Schwingplatte  (44)  vorgesehen  ist,  vorgesehen 
ist;  und 
der  Positionsdetektor  (SW4)  in  dem  Verschie- 
bungsumlauf  des  Schwingmotors  (RM)  ange- 
ordnet  ist;  und 
wobei  die  Beendigung  der  Eisbildung  urn  die 
Gefrierfinger  (36)  durch  die  Betatigung  des  Po- 
sitionsdetektors  (SW4)  durch  Verschieben  des 
Motors  (RM)  erkannt  werden  kann,  wenn  die 
Schwingplatte  (44)  in  den  Kontakt  mit  den  urn 
die  Gefrierfinger  (36)  gebildeten  Eisstucke  (70) 
zum  Anlegen  einer  Gegenkraft  an  den 
Schwingmotor  (RM)  bei  der  Schwingbewegung 
der  Schwingplatte  (44)  durch  das  erste  und 
zweite  Eingriffsmittel  (62,  61)  gebracht  wird. 

Eisherstellungsmaschine  nach  Anspruch  1  ,  bei  der 
der  Wassertrog  (116)  abwarts  nach  dem  Gefrieren 
des  Wassers  zum  Bilden  von  Eisstucken  (121)  urn 
die  Gefrierfinger  (117)  geneigt  werden  kann; 

die  Schwingplatte  (154)  so  geschwungen  wer- 
den  kann,  dal3  sie  in  Kontakt  mit  dem  Boden 
der  Gefrierkammer  (129)  kommen  kann; 
eine  Befestigung  (138)  schwenkbar  auf  der 
Seite  des  Hauptkorpers  der  Eisherstellungs- 
maschine  gelagert  ist,  auf  der  ein  Schwingmo- 
tor  (RM)  anzubringen  ist; 
das  Schwingmittel  (62,  159,  RM)  ein  Schwing- 
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teil  (159)  aufweist,  das  einstuckig  mit  der  Befe- 
stigung  (138)  so  vorgesehen  ist,  da(3  es 
schwenkbar  ist  und  von  dem  Schwingmotor 
(RM)  zu  drehen  ist; 
ein  Eingriffsteil  (159a)  auf  dem  Schwingteil  s 
(159)  zum  Schwingen  der  Schwingplatte  (154) 
durch  die  Drehung  des  Schwingmotors  (RM) 
unter  der  Wirkung  eines  anderen  Eingriffsteiles 
(158)  ,  das  auf  der  Schwingplatte  (154)  in  Ein- 
griff  damit  vorgesehen  ist,  vorgesehen  ist;  10 
der  Positionsdetektor  (SW10),  der  die  Beendi- 
gung  der  Eisbildung  erfaBt  und  der  in  dem 
Drehumlauf  des  Schwingteiles  (159)  angeord- 
net  ist;  und 
ein  federndes  Teil  (139)  mit  der  Befestigung  15 
(1  38)  zum  federnden  Drucken  des  Schwingtei- 
les  (159)  von  dem  Positionsdetektor  (SW10) 
weg  in  Eingriff  steht;  und 
wobei  die  Beendigung  der  Eisbildung  urn  die 
Gefrierfinger  (117)  nach  der  Betatigung  des  Po-  20 
sitionsdetektors  (SW10)  durch  das  Schwingteil 
(1  59)  erfaBt  werden  kann,  wahrend  die  Befesti- 
gung  (1  38)  gegen  die  federnde  Wirkung  des  fe- 
dernden  Teiles  (139)  gedreht  wird,  wenn  die 
Schwingplatte  (154)  in  Kontakt  mit  den  urn  die  25 
Gefrierfinger  (117)  gebildeten  Eisstucke  (121) 
zum  Anlegen  einer  Gegenkraft  auf  die  Befesti- 
gung  (138)  durch  das  Schwingteil  (159)  ge- 
bracht  wird,  bei  der  Schwingbewegung  der 
Schwingplatte  (154)  durch  das  Eingriffsteil  30 
(159a)  des  Schwingteiles  (159),  das  durch  den 
Schwingmotor  (RM)  im  Eingriff  mit  dem  Ein- 
griffsteils  (158)  der  Schwingplatte  (154)  ge- 
dreht  wird. 

35 
4.  Eisherstellungsmaschine  nach  Anspruch  3,  bei  der 

das  federnde  Teil  (139)  eine  Torsionsfeder  ist,  die 
auf  der  Seite  des  Hauptkorpers  der  Eisherstel- 
lungsmaschine  vorgesehen  ist,  die  so  ausgelegt  ist, 
dal3  sie  ihre  druckende  Kraft,  die  auf  die  Befesti-  40 
gung  (1  38)  gerichtet  ist,  frei  gibt,  wenn  der  Wasser- 
trog  (116)  nach  unten  nach  der  Erfassung  der  Be- 
endigung  der  Eisbildung  geneigt  ist. 

5.  Eisherstellungsmaschine  nach  einem  der  Anspru-  45 
che  1  bis  4  mit  einem  Neigungsmechanismus  (56, 
50a,  1  30,  1  33,  1  37,  1  36,  AM)  zum  Neigen  des  Was- 
sertroges  (24,  116)  nach  unten  nach  dem  Gefrieren 
des  Wassers  zum  Bilden  einer  vorbestimmten  Gro- 
I3e  von  Eisstucken  urn  die  Gefrierfinger  (36,  117)  so 
herum; 
wobei  das  Wasser  in  der  Gefrierkammer  (32,  129) 
so  ausgelegt  ist,  dal3  es  durch  Schwingen  der 
Schwingplatte  (44,  154)  darin  unter  der  Wirkung 
des  Schwingmittels  (62,  1  59,  RM)  geruhrt  wird,  das  55 
auBerhalb  des  Wassertroges  (24,  1  1  6)  in  Eingriff  mit 
der  Schwingplatte  (44,  1  54)  wahrend  der  Gefrierta- 
tigkeit  vorgesehen  ist,  wodurch  eine  Trubung  der 

urn  die  Gefrierfinger  (36,  117)  zu  bildenden  Eisstuk- 
ke  (70,  121)  verhindert  wird. 

6.  Eisherstellungsmaschine  nach  Anspruch  5,  bei  der 
das  Schwingmittel  aus  einem  Schwingmotor  (RM), 
der  auf  der  Seite  des  Hauptkorpers  der  Eisherstel- 
lungsmaschine  vorgesehen  ist,  einem  Eingriffs- 
stuck  (62),  das  radial  von  der  Drehwelle  des 
Schwingmotors  (RM)  vorsteht,  und  einem  Eingriffs- 
stift  (61),  der  horizontal  von  dem  freien  Endab- 
schnitt  der  Schwingplatte  (44)  vorsteht,  besteht, 
wobei  die  Schwingplatte  (44)  eine  Schwingbewe- 
gung  auf  einer  Schwingwelle  (48)  durch  das  durch 
den  Schwingmotor  (RM)  gedrehte  Eingriffsstuck 
(62)  ausfuhren  kann,  das  Eingriff  und  Losen  des 
Eingriffs  in  bezug  auf  den  Eingriffsstift  (61)  wieder- 
holt. 

7.  Eisherstellungsmaschine  nach  einem  der  Anspru- 
che  1  bis  6,  bei  der  Durchgangslocher  (155),  die  in 
der  Bodenplatte  (1  54a)  definiert  sind,  jeweils  so  po- 
sitioniert  sind,  dal3  sie  zwischen  jeweils  zwei  be- 
nachbarten  Gefrierfingern  (117)  angeordnet  sind, 
die  in  das  zu  gefrierende  Wasser  getauscht  sind. 

8.  Eisherstellungsmaschine  nach  Anspruch  7,  bei  der 
die  Bodenplatte  (154a)  der  Schwingplatte  (154) 
weiter  entlang  der  Seitenkanten  davon  senkrecht 
zu  der  Seitenwand  (1  54b)  ein  Paar  von  Seitenwan- 
den  (154c,  154d)  mit  einer  vorbestimmten  Hohe  ge- 
formt  aufweist. 

9.  Eisherstellungsmaschine  nach  Anspruch  8,  bei  der 
die  Schwingplatte  (154)  entlang  dem  freien  Ende 
des  Bodens  (154a)  davon  eine  Mehrzahl  von  Ker- 
ben  (180)  in  vorbestimmten  Abstanden  gebildet 
aufweist. 

10.  Eisherstellungsmaschine  nach  Anspruch  5,  bei  der 
das  Schwingmittel  (62,  159,  RM)  aus  einem 
Schwingmotor  (RM),  der  auf  der  Seite  des  Haupt- 
korpers  der  Eisherstellungsmaschine  vorgesehen 
ist,  einem  Schwingteil  (159),  das  auf  der  Drehwelle 
des  Schwingmotors  (RM)  vorgesehen  ist,  einem 
Schwingvorsprung  (159a),  der  exzentrisch  von  ei- 
ner  Oberflache  des  Schwingteiles  (159)  vorsteht, 
und  einem  horizontalen  Abschnitt  (158a),  der  sich 
horizontal  von  dem  freien  Endabschnitt  der 
Schwingplatte  (154)  erstreckt,  besteht,  wobei  die 
Schwingplatte  (154)  eine  Schwingbewegung  durch 
den  Schwingmotor  (RM)  gedrehten  Schwingvor- 
sprung  (159a)  ausfuhren  kann,  der  Eingriff  und  Lo- 
sen  des  Eingriff  es  in  bezug  auf  den  horizontalen  Ab- 
schnitt  (158a)  wiederholt  ausfuhrt. 

11.  Eisherstellungsmaschine  nach  Anspruch  10  mit: 

einem  Steuerabschnitt  (159b)  mit  einer  an  ei- 
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ner  vorbestimmten  Position  auf  dem  Umfang 
davon  gebildeten  Kerbe  (159c),  der  auf  dem 
Schwingteil  (159)  vorgesehen  ist;  und 
wobei 
der  Positionsdetektor  (SW10)  in  dem  Drehum-  s 
lauf  des  Steuerabschnittes  (159b)  angeordnet 
ist;  und 
die  Kerbe  (159c)  des  Steuerabschnittes  (159b) 
so  ausgelegt  ist,  dal3  sie  dem  Positionsdetektor 
(SW10)  gegenuberliegt,  wenn  der  Schwingvor-  10 
sprung  (1  59a)  von  der  Schwingplatte  (1  54)  be- 
abstandet  ist; 
wahrend  der  Positionsdetektor  (SW10)  so  aus- 
gelegt  ist,  dal3  er  durch  den  Steuerabschnitt 
(159b)  betatigt  wird,  wenn  der  Schwingvor-  15 
sprung  (159a)  des  durch  den  Motor  (RM)  ge- 
drehten  Schwingteiles  (159)  in  Eingriff  mit  der 
Schwingplatte  (154)  zum  Abgeben  eines  Eis- 
bildungsbeendigungssignales  in  Eingriff  steht, 
und  die  Betatigung  des  Positionsdetektors  20 
(SW10)  freigegeben  wird,  wenn  die  Kerbe 
(159c)  des  Steuerabschnittes  (159b),  der  durch 
das  Signal  kontinuierlich  drehen  kann,  zu  dem 
Positionsdetektor  (SW10)  gebracht  wird,  wo- 
durch  der  Schwingmotor  (RM)  gestoppt  wird  25 
zum  wiederum  Stoppen  des  Schwingvorsprun- 
ges  (159a)  an  einer  Position  in  einem  Abstand  2. 
von  der  Schwingplatte  (154). 

12.  Eisherstellungsmaschine  nach  Anspruch  11,  bei  30 
der  das  Schwingteil  (159)  aus  einem  scheibenfor- 
migen  Hauptkorper  (159d)  besteht,  auf  dem  der 
Schwingvorsprung  (159a)  exzentrisch  auf  einer 
Oberflache  davon  gebildet  ist  und  der  Steuerab- 
schnitt  (159b)  koaxial  auf  der  anderen  Oberflache  35 
davon  gebildet  ist,  wobei  der  Steuerabschnitt 
(159b)  mit  dem  Schwingmotor  (RM)  verbunden  ist. 

Revendications  40 

1.  Appareil  de  production  de  glace,  comprenant  : 

a)  un  evaporateur  (22,  131)  relie  a  un  systeme 
de  congelation  incluant  un  compresseur  (CM)  45 
et  un  condenseur  (18,  111)  ; 
b)  une  plaque  de  base  de  congelation  (34,  1  88) 
comportant  une  pluralite  de  doigts  de  congela- 
tion  (36,  117)  formes  sur  une  surface  particu- 
liere  de  cette  derniere,  I'evaporateur  (22,  131)  so 
etant  dispose  sur  I'autre  surface  de  cette 
derniere  ; 
c)  un  bac  a  eau  (24,  116)  supporte,  de  facon 
pivotante,  pour  garder  normalement  une  posi- 
tion  horizontale  et  ayant  une  chambre  de  con-  55 
gelation  (32,  129)  definie  en  son  sein,  dans  la- 
quelle  lesdits  doigts  de  congelation  (36,  117) 
doivent  etre  plonges  ; 

d)  une  plaque  oscillante  (44,  1  54)  qui  oscille  par 
rapport  auxdits  doigts  de  congelation  (34,  117) 
par  des  moyens  d'oscillation  (62,  159,  RM)  re- 
cevant  des  morceaux  de  glace  liberes  a  partir 
desdits  doigts  de  congelation  (34,  117)  ;  ladite 
plaque  oscillante  (44,  1  54)  ayant  une  plaque  de 
fond  (154a)  situee  au-dessous  des  doigts  de 
congelation  et,  formee  le  long  d'un  bord  lateral 
particulier  de  ladite  plaque  de  fond  (154a),  se 
trouve  une  paroi  laterale  (45,  154b)  au  niveau 
de  laquelle  ladite  plaque  oscillante  (44,  1  54)  est 
supportee  pour  etre  capable  d'osciller  par  rap- 
port  audit  bac  a  eau  (24,  116)  ;  une  pluralite  de 
trous  debouchants  (46,  155)  etant  definis  dans 
ladite  plaque  de  fond  (1  54a)  et  dans  ladite  paroi 
laterale  (45,  154b)  pour  permettre  le  passage 
de  I'eau  a  congeler  a  travers  ces  derniers  pen- 
dant  I'oscillation  de  ladite  plaque  oscillante  (44, 
154)  ;  et 
e)  un  detecteur  de  position  (SW4,  SW10)  qui  est 
mis  en  oeuvre  lorsque  la  taille  des  morceaux 
de  glace  (70,  121)  formes  autour  des  doigts  de 
congelation  (36,  117)  est  telle  que  la  plaque  os- 
cillante  (44,  154)  est  amenee  en  contact  avec 
les  morceaux  de  glace  (70,  121). 

Appareil  de  production  de  glace  selon  la  revendica- 
tion  1  ,  dans  lequel  ledit  bac  a  eau  (24)  est  concu 
pour  etre  bascule  vers  le  bas  lors  de  la  congelation 
de  I'eau  pour  former  lesdits  morceaux  de  glace  (70) 
autour  des  doigts  de  congelation  (36)  ; 

ladite  plaque  oscillante  (44)  peut  osciller  pour 
etre  capable  d'etre  en  contact  avec  le  fond  de 
ladite  chambre  de  congelation  (32)  ; 
un  moteur  d'oscillation  (RM)  est  dispose  sur  le 
cote  de  corps  principal  de  I'appareil  de  produc- 
tion  de  glace  de  telle  sorte  qu'il  puisse  etre  le- 
gerement  souleve  par  I'application  d'une  force 
externe  predeterminee,  pourfaire  osciller  ladite 
plaque  oscillante  (44)  par  Taction  de  premiers 
moyens  de  mise  en  prise  (62)  disposes  sur  I'ar- 
bre  rotatif  dudit  moteur  (RM)  en  prise  avec  des 
seconds  moyens  de  mise  en  prise  (61)  dispo- 
ses  sur  ladite  plaque  oscillante  (44)  ;  et 
ledit  detecteur  de  position  (SW4)  est  situe  sur 
la  trajectoire  de  deplacement  dudit  moteur  os- 
cillante  (RM)  ;  et 
dans  lequel  I'achevement  de  la  formation  de 
glace  autour  desdits  doigts  de  congelation  (36) 
est  susceptible  d'etre  detecte  par  la  mise  en 
oeuvre  dudit  detecteur  de  position  (SW4)  par  le 
soulevement  dudit  moteur  (RM)  lorsque  ladite 
plaque  oscillante  (44)  est  amenee  en  contact 
avec  les  morceaux  de  glace  (70)  formes  autour 
desdits  doigts  de  congelation  (36)  pour  appli- 
quer  une  force  antagoniste  audit  moteur  d'os- 
cillation  (RM)  dans  le  mouvement  oscillant  de 
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ladite  plaque  oscillante  (44)  par  I'intermediaire 
desdits  premiers  et  seconds  moyens  de  mise 
en  prise  (62,  61). 

3.  Appareil  de  production  de  glace  selon  la  revendica-  s 
tion  1  ,  dans  lequel  ledit  bac  a  eau  (1  1  6)  est  suscep- 
tible  d'etre  bascule  vers  le  bas  lors  de  la  congelation 
de  I'eau  pour  former  des  morceaux  de  glace  (121) 
autour  des  doigts  de  congelation  (117)  ; 

10 
ladite  plaque  oscillante  (1  54)  peut  osciller  pour 
etre  capable  d'etre  en  contact  avec  le  fond  de 
ladite  chambre  de  congelation  (129)  ; 
un  dispositif  de  fixation  (138)  est  supporte,  de 
facon  pivotante,  sur  le  cote  de  corps  principal  15 
de  I'appareil  de  production  de  glace,  sur  lequel 
un  moteur  d'oscillation  (RM)  est  a  monter  ; 
lesdits  moyens  d'oscillation  (62,  159,  RM)com- 
prennent  un  element  d'oscillation  (159)  qui  est 
dispose  pour  pouvoir  pivoter  en  meme  temps  20 
que  ledit  dispositif  de  fixation  (1  38)  et  pour  etre 
mis  en  rotation  par  ledit  moteur  d'oscillation 
(RM)  ; 
un  element  de  mise  en  prise  (1  59a)  est  dispose 
sur  ledit  element  d'oscillation  (159)  pour  faire  25 
osciller  ladite  plaque  oscillante  (154)  par  la  ro- 
tation  dudit  moteur  d'oscillation  (RM)  sous  Tac- 
tion  d'un  autre  element  de  mise  en  prise  (158) 
dispose  sur  ladite  plaque  oscillante  (154)  en 
prise  avec  ce  dernier  ;  30 
ledit  detecteur  de  position  (SW10)  ,  qui  detecte 
Tachevement  de  la  formation  de  glace,  est  situe 
sur  la  trajectoire  de  rotation  dudit  element  d'os- 
cillation  (159)  ;  et 
un  element  elastique  (139)  coopere  avec  ledit  35 
dispositif  de  fixation  (1  38),  pour  pousser,  de  fa- 
con  elastique,  ledit  element  d'oscillation  (159) 
loin  dudit  detecteur  de  position  (SW10)  ;  et 
dans  lequel  Tachevement  de  la  formation  de 
glace  autour  desdits  doigts  de  congelation  40 
(117)  est  susceptible  d'etre  detecte  lors  de  la 
mise  en  oeuvre  dudit  detecteur  de  position 
(SW10)  par  Telement  d'oscillation  (159)  lorsque 
ledit  dispositif  de  fixation  (138)  est  tourne  con- 
tre  Taction  dudit  element  elastique  (139),  lors-  45 
que  ladite  plaque  oscillante  (154)  est  amenee 
en  contact  avec  les  morceaux  de  glace  (121) 
formes  autour  desdits  doigts  de  congelation 
(117),  pour  appliquer  une  force  antagoniste 
audit  dispositif  de  fixation  (138)  par  Tinterme-  so 
diaire  dudit  element  d'oscillation  (159),  dans  le 
mouvement  oscillant  de  ladite  plaque  oscillante 
(154)  par  I'intermediaire  dudit  element  de  mise 
en  prise  (1  59a)  dudit  element  d'oscillation  (1  59) 
mis  en  rotation  par  ledit  moteur  d'oscillation  55 
(RM)  en  prise  avec  ledit  element  de  mise  en 
prise  (158)  de  ladite  plaque  oscillante  (154). 

4.  Appareil  de  production  de  glace  selon  la  revendica- 
tion  3,  dans  lequel  ledit  element  elastique  (139)  est 
un  ressort  de  torsion  dispose  sur  le  cote  de  corps 
principal  de  I'appareil  de  production  de  glace,  lequel 
est  susceptible  de  liberer  sa  force  de  poussee  ap- 
pliquee  audit  dispositif  de  fixation  (1  38)  lorsque  ledit 
bac  a  eau  (116)  est  bascule  vers  le  bas  lors  de  la 
detection  de  Tachevement  de  la  formation  de  glace. 

5.  'Appareil  de  production  de  glace  selon  Tune  des  re- 
vendications  1  a  4  ayant  un  mecanisme  de  bascu- 
lement  (56,  50a,  1  30,  1  33,  1  37,  1  36,  AM)  pour  bas- 
culer  ledit  bac  a  eau  (24,  116)  vers  le  bas  lors  de  la 
congelation  de  I'eau  pour  former  une  taille  prede- 
termine  de  morceaux  de  glace  autour  desdits 
doigts  de  congelation  (36,  117)  ; 

dans  lequel  I'eau  dans  ladite  chambre  de  con- 
gelation  (32,  129)  est  susceptible  d'etre  agitee  par 
Toscillation  de  ladite  plaque  oscillante  (44,  154)  en 
son  sein  sous  Taction  desdits  moyens  d'oscillation 
(62,  1  59,  RM)  disposes  a  Texterieur  dudit  bac  a  eau 
(24,  116)  en  prise  avec  ladite  plaque  oscillante  (44, 
154)  pendant  Toperation  de  congelation,  de  facon 
a  empecher  Opacification  des  morceaux  de  glace 
(70,  1  21  )  a  former  autour  desdits  doigts  de  conge- 
lation  (36,  117). 

6.  Appareil  de  production  de  glace  selon  la  revendica- 
tion  5,  dans  lequel  lesdits  moyens  d'oscillation  com- 
prennent  un  moteur  d'oscillation  (RM)  dispose  sur 
le  cote  de  corps  principal  de  I'appareil  de  production 
de  glace,  un  element  de  mise  en  prise  (62)  s'eten- 
dant  radialement  a  partir  de  Tarbre  rotatif  dudit  mo- 
teur  d'oscillation  (RM)  et  un  ergot  de  mise  en  prise 
(61  )  saillie  horizontalement  a  partir  de  la  partie  d'ex- 
tremite  libre  de  ladite  plaque  oscillante  (44),  de  sor- 
te  que  ladite  plaque  oscillante  (44)  est  autorisee  a 
effectuer  un  mouvement  oscillant  sur  un  arbre  d'os- 
cillation  (48)  par  ledit  element  de  mise  en  prise  (62) 
mis  en  rotation  par  ledit  moteur  d'oscillation  (RM), 
lequel  repete  la  mise  en  prise  et  le  degagement  par 
rapport  audit  ergot  de  mise  en  prise  (61  ). 

7.  Appareil  de  production  de  glace  selon  Tune  des  re- 
vendications  1  a  6,  dans  lequel  ces  trous  debou- 
chants  (155)  definis  dans  ladite  plaque  de  fond 
(1  54a)  sont  chacun  positionnes  pour  etre  situes  en- 
tre  chaque  groupe  de  deux  doigts  de  congelation 
adjacents  (117)  plonges  dans  I'eau  a  congeler. 

8.  Appareil  de  production  de  glace  selon  la  revendica- 
tion  7,  dans  lequel  ladite  plaque  de  fond  (154a)  de 
la  plaque  oscillante  (154)  comporte,  de  plus,  un 
couple  de  parois  laterales  (154c,  154d),  ayant  une 
hauteur  predeterminee,  formees  le  long  des  bords 
lateraux  de  cette  derniere,  perpendiculaires  a  ladite 
paroi  laterale  (154b). 
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9.  Appareil  de  production  de  glace  selon  la  revendica- 
tion  8,  dans  lequel  ladite  plaque  oscillante  (154) 
comporte  une  pluralite  d'entailles  (180),  formees  le 
long  de  I'extremite  libre  du  fond  (1  54a)  de  cette  der- 
niere,  a  des  intervalles  predetermines.  s 

10.  Appareil  de  production  de  glace  selon  la  revendica- 
tion  5,  dans  lequel  lesdits  moyens  d'oscillation  (62, 
159,  RM)  sont  constitues  d'un  moteur  d'oscillation 
(RM)  dispose  sur  le  cote  de  corps  principal  de  Tap-  10 
pareil  de  production  de  glace,  d'un  element  d'os- 
cillation  (1  59)  dispose  sur  I'arbre  rotatif  dudit  moteur 
d'oscillation  (RM),  d'une  protuberance  d'oscillation 
(159a)  s'etendant,  de  facon  excentree,  a  partir 
d'une  surface  dudit  element  d'oscillation  (159)  et  15 
d'une  partie  horizontale  (158a)  s'etendant  horizon- 
talement  a  partir  de  la  partie  d'extremite  libre  de  la- 
dite  plaque  oscillante  (154),  de  sorte  que  ladite  pla- 
que  oscillante  (154)  est  autorisee  a  effectuer  un 
mouvement  oscillant  par  ladite  protuberance  d'os-  20 
cillation  (159a)  mise  en  rotation  par  ledit  moteur 
d'oscillation  (RM),  lequel  repete  la  mise  en  prise  et 
le  degagement  par  rapport  a  ladite  partie  horizon- 
tale  (158a). 

25 
11.  Appareil  de  production  de  glace  selon  la  revendica- 

tion  10,  comprenant  : 

une  partie  de  commande  (1  59b),  ayant  une  en- 
taille  (159c)  formee  a  une  position  predetermi-  30 
nee  sur  la  circonference  de  cette  derniere,  dis- 
posee  sur  ledit  element  d'oscillation  (159)  ;  et 
dans  lequel 
ledit  detecteur  de  position  (SW10)  est  situe  sur 
la  trajectoire  de  rotation  de  ladite  partie  de  com-  35 
mande  (159b)  ;  et 
ladite  entaille  (159c)  de  ladite  partie  de  com- 
mande  (159b)  est  susceptible  de  s'opposer 
audit  detecteur  de  position  (SW10)  lorsque  la- 
dite  protuberance  d'oscillation  (1  59a)  est  ecar-  40 
tee  de  ladite  plaque  oscillante  (154);  tandis 
que  ledit  detecteur  de  position  (SW10)  est  sus- 
ceptible  d'etre  mis  en  oeuvre  par  ladite  partie 
de  commande  (159b)  lorsque  la  protuberance 
d'oscillation  (159a)  dudit  element  d'oscillation  45 
(159)  mis  en  rotation  par  ledit  moteur  (RM)  est 
en  prise  avec  ladite  plaque  oscillante  (154) 
pour  donner  un  signal  d'achevement  de  forma- 
tion  de  glace,  et  la  mise  en  oeuvre  dudit  detec- 
teur  de  position  (SW10)  est  liberee  lorsque  la-  so 
dite  entaille  (1  59c)  de  ladite  partie  de  comman- 
de  (159b)  qui  est  autorisee  a  tourner  de  facon 
continue  par  ledit  signal,  est  amenee  vers  ledit 
detecteur  deposition  (SW10),  de  facon  aarreter 
ledit  moteur  d'oscillation  (RM)  pour,  a  son  tour,  55 
arreter  ladite  protuberance  d'oscillation  (159a) 
a  une  position  ecartee  de  ladite  plaque  oscillan- 
te  (154). 

12.  Appareil  de  production  de  glace  selon  la  revendica- 
tion  1  1  ,  dans  lequel  ledit  element  d'oscillation  (1  59) 
est  constitue  d'un  corps  principal  en  forme  de  dis- 
que  (159d)  comportant  ladite  protuberance  d'os- 
cillation  (159a)  formee,  de  facon  excentrique,  sur 
une  surface  de  ce  dernier,  et  ladite  partie  de  com- 
mande  (1  59b)  formee  coaxialement,  sur  I'autre  sur- 
face  de  ce  dernier,  ladite  partie  de  commande 
(159b)  etant  reliee  audit  moteur  d'oscillation  (RM). 
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