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©  An  auger  type  icemaker  including  an  evaporator 
housing  (11)  having  a  cylindrical  inner  freezing  sur- 
face  on  which  ice  crystals  may  form,  an  auger  (12)- 
mounted  for  rotary  movement  within  the  housing  to 
be  driven  to  scrape  ice  crystals  off  the  freezing 
surface  and  to  advance  the  scraped  ice  crystals 
toward  an  upper  end  portion  of  the  housing,  an 
extrusion  head  (31)  formed  with  a  plurality  of  ice 
extruding  passages  and  axially  slidably  coupled 
within  an  annular  space  between  the  upper  end 
portion  of  the  housing  and  an  upper  shaft  portion  of 
the  auger,  wherein  a  screw  (11a)  is  threaded  into  the 
upper  end  portion  of  the  housing  and  engaged  with 
an  axial  key-groove  (31  d)  of  the  extrusion  head  to 
restrict  rotary  movement  of  the  extrusion  head,  and 
a  cam  mechanism  (34,  38)  mounted  on  the  upper 
shaft  portion  of  the  auger  to  effect  axial  movement  of 
the  extrusion  head  in  accordance  with  rotary  move- 
ment  of  the  auger  and  to  restrict  upward  movement 
of  the  extrusion  head  at  an  upper  dead  point  thereof. 
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The  present  invention  relates  to  auger  type 
icemakers,  and  more  particularly  to  a  mounting 
construction  of  an  extrusion  head  in  the  auger  type 
icemakers. 

As  disclosed  in  U.S.  Patent  No.  4,741,173  is- 
sued  on  May  3,  1988,  a  conventional  auger  type 
icemaker  includes  an  evaporator  housing  with  a 
cylindrical  inner  wall  providing  a  freezing  surface 
on  which  ice  crystals  may  form,  an  auger  mounted 
for  rotary  movement  within  the  housing  to  be 
driven  to  scrape  ice  crystals  off  the  freezing  sur- 
face  and  to  advance  the  scraped  ice  crystals  to- 
ward  the  upper  end  of  the  housing,  an  extrusion 
head  formed  with  a  plurality  of  ice  extruding  pas- 
sages,  and  means  for  stationally  mounting  the  ex- 
trusion  head  at  the  upper  end  of  the  housing.  In  the 
icemaker  of  this  type,  the  extrusion  head  is  coup- 
led  within  an  annular  space  between  the  upper  end 
of  the  housing  and  an  upper  shaft  portion  of  the 
auger  and  fixed  to  the  housing  in  circumferential 
and  axial  directions.  In  operation,  the  scraped  ice 
crystals  from  the  auger  is  fed  into  and  compressed 
in  the  extruding  passages  of  the  head  to  be  dis- 
charged  as  rods  of  ice  therefrom.  In  the  course  of 
compressing  the  scraped  ice  crystals,  relatively 
large  thrust  forces  exerted  by  the  auger  act  on  the 
evaporator  housing  through  the  extrusion  head  in 
an  axial  direction.  For  this  reason,  it  is  required  to 
increase  the  wall  thickness  of  the  evaporator  hous- 
ing  and  use  large  screws  for  mounting  the  ex- 
trusion  head  in  place. 

It  is,  therefore,  a  primary  object  of  the  present 
invention  to  provide  an  improved  mounting  con- 
struction  of  the  extrusion  head  capable  of  overcom- 
ing  the  problems  described  above. 

According  to  the  present  invention,  the  object 
is  accomplished  by  providing  an  auger  type 
icemaker  including  an  evaporator  housing  having  a 
cylindrical  inner  freezing  surface  on  which  ice  cry- 
stals  may  form,  an  auger  mounted  for  rotary  move- 
ment  within  the  housing  to  be  driven  to  scrape  ice 
crystals  off  the  freezing  surface  and  to  advance  the 
scraped  ice  crystals  toward  an  upper  end  of  the 
housing,  an  extrusion  head  formed  with  a  plurality 
of  ice  extruding  passages  and  coupled  within  an 
annular  space  between  the  upper  end  portion  of 
the  housing  and  an  upper  shaft  portion  of  the 
auger,  and  means  for  stationally  mounting  the  ex- 
trusion  head  at  the  upper  end  portion  of  the  hous- 
ing,  wherein  the  mounting  means  comprises  first 
means  for  restricting  rotary  movement  of  the  ex- 
trusion  head  at  the  upper  end  portion  of  the  hous- 
ing  and  second  means  mounted  on  the  upper  shaft 
portion  of  the  auger  for  restricting  upward  move- 
ment  of  the  extrusion  head  to  absorb  a  major 
portion  of  thrust  forces  generated  by  the  action  of 
the  auger  in  feeding  the  scraped  ice  crystals  into 
the  ice  extruding  passages  of  the  extrusion  head. 

In  an  aspect  of  the  present  invention,  the  ex- 
trusion  head  is  axially  slidably  coupled  within  the 
annular  space  between  the  upper  end  portion  of 
the  housing  and  the  upper  shaft  portion  of  the 

5  auger,  and  the  second  means  for  restricting  upward 
movement  of  the  extrusion  head  comprises  a  cylin- 
drical  connecting  member  fixedly  coupled  within  a 
bore  of  the  extrusion  head  and  extending  upwardly 
therefrom,  a  cam  ring  formed  thereon  with  a  cam 

io  surface  and  mounted  on  an  upper  end  of  the 
connecting  member,  a  support  shaft  coaxially  con- 
nected  to  the  upper  shaft  portion  of  the  auger  for 
rotation  therewith,  and  a  cam  follower  element 
mounted  on  the  support  shaft  and  maintained  in 

75  engagement  with  the  cam  surface  of  the  cam  ring 
for  restricting  upward  movement  of  the  extrusion 
head  at  an  upper  dead  point  thereof. 

In  another  aspect  of  the  present  invention,  the 
second  means  for  restricting  upward  movement  of 

20  the  extrusion  head  comprises  a  thrust  bearing 
mounted  the  upper  shaft  portion  of  the  auger  to 
abosorb  a  major  portion  of  thrust  forces  generated 
by  the  action  of  the  auger  in  feeding  the  scraped 
ice  crystals  into  the  ice  extruding  passages  of  the 

25  extrusion  head. 
For  a  better  understanding  of  the  present  in- 

vention,  and  to  show  how  the  same  may  be  carried 
into  effect,  reference  will  now  be  made,  by  way  of 
example,  to  the  accompanying  drawings,  in  which: 

30  Fig.  1  is  a  partly  broken  sectional  view  of  an 
auger  type  icemaker  in  accordance  with  the 
present  invention; 
Fig.  2  is  a  partly  broken  sectional  view  of  an 
assembly  of  an  extrusion  head  and  a  cylindrical 

35  connecting  member  shown  in  Fig.  1; 
Fig.  3  is  a  bottom  view  of  the  extrusion  head 
assembly  shown  in  Fig.  2; 
Fig.  4  is  a  plan  view  of  the  extrusion  head 
assembly  shown  in  Fig.  2; 

40  Fig.  5  is  a  partly  sectional  view  of  a  support 
member  shown  in  Fig.  1; 
Fig.  6  is  a  plan  view  of  the  support  member 
shown  in  Fig.  5; 
Fig.  7  is  a  side  view  of  a  cam  ring  shown  in  Fig. 

45  1  ; 
Fig.  8  is  a  plan  view  of  the  cam  ring  shown  in 
Fig.  7; 
Fig.  9  is  a  development  view  of  the  cam  ring 
shown  in  Fig.  7; 

50  Fig.  10  is  a  partly  broken  sectional  view  of  a 
head  case  shown  in  Fig.  1; 
Fig.  11  is  a  bottom  view  of  the  head  case  shown 
in  Fig.  10; 
Fig.  12  is  a  side  view  of  a  connecting  shaft 

55  shown  in  Fig.  1  ; 
Fig.  13  is  a  plan  view  of  the  connecting  shaft 
shown  in  Fig.  12; 
Fig.  14  is  a  side  view  of  a  support  shaft  shown 
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in  Fig.  1; 
Fig.  15  is  a  bottom  view  of  the  support  shaft 
shown  in  Fig.  14; 
Fig.  16  is  a  partly  broken  sectional  view  showing 
a  first  mode  of  operation  of  the  icemaker  shown 
in  Fig.  1; 
Fig.  17  is  a  partly  broken  sectional  view  showing 
a  second  mode  of  operation  of  the  icemaker 
shown  in  Fig.  1  ; 
Fig.  18  is  a  sectional  elevational  view  of  an 
alternate  embodiment  of  the  present  inventin 
adapted  to  a  conventional  auger  type  icemaker; 
Fig.  19  is  a  side  view  of  an  extrusion  head 
shown  in  Fig.  18;  and 
Fig.  20  is  a  plan  view  of  the  extrusion  head 
shown  in  Fig.  19. 

Referring  now  to  the  drawings,  Fig.  1  illustrates 
an  auger  type  icemaker  which  includes  a  freezing 
mechanism  10,  a  drive  mechanism  20  and  an 
extrusion  head  assembly  30.  The  freezing  mecha- 
nism  10  includes  an  upright  cylindrical  evaporator 
housing  11  surrounded  by  a  refrigerating  coil  13 
through  which  refrigerant  is  passed  in  a  usual  man- 
ner  to  chill  the  housing  11  and  an  auger  12  moun- 
ted  for  rotary  movement  within  the  evaporator 
housing  1  1  to  which  fresh  water  is  supplied  from  a 
water  tank  T  through  a  water  supply  pipe  Pi  to 
cause  ice  crystals  to  form  on  the  internal  freezing 
surface  of  the  evaporator  housing  1  1  .  The  evapora- 
tor  housing  11  is  vertically  mounted  on  a  housing 
21  of  the  drive  mechanism  20  through  a  hollow 
support  member  14.  The  support  member  14  has  a 
cylindrical  body  portion  14a  which  is  formed  with  a 
pair  of  axially  spaced  annular  flanges  14b,  14c 
coupled  in  a  liquid-tight  manner  within  the  lower 
end  portion  of  the  evaporator  housing  11  and  a 
lower  annular  flange  14d  secured  to  the  housing  21 
of  the  drive  mechanism  20  for  supporting  the  evap- 
orator  housing  11  in  place.  The  refrigerating  coil  13 
is  provided  as  a  part  of  a  refrigeration  circuit  (not 
shown)  and  is  surrounded  by  an  insulation  material 
15. 

As  shown  in  Figs.  1  and  16,  the  auger  12  has  a 
body  portion  12a  of  large  diameter  integrally 
formed  thereon  with  a  helical  blade  12d  and  upper 
and  lower  shaft  portions  12b  and  12c.  The  lower 
shaft  portion  1  2c  of  auger  1  2  is  rotatably  carried  by 
the  support  member  14  and  is  drivingly  connected 
to  a  drive  shaft  22  of  the  drive  mechanism  20.  The 
upper  shaft  portion  12b  of  auger  12  is  rotatably 
carried  by  a  liner  sleeve  12e  of  a  suitable  bearing 
material  coupled  with  an  extrusion  head  31  through 
a  cylindrical  connecting  member  32.  The  water 
supply  pipe  Pi  is  connected  at  its  one  end  to  the 
evaporator  housing  11  at  a  position  facing  a  lower 
portion  of  auger  12  and  connected  at  its  other  end 
to  the  water  tank  T.  A  check  valve  V  is  disposed 
within  the  water  supply  pipe  Pi  to  permit  only  the 

flow  of  fresh  water  supplied  therethrough  from  the 
water  tank  T  into  the  interior  of  evaporator  housing 
11.  The  water  tank  T  is  connected  to  a  source  of 
fresh  water  (not  shown)  through  a  connecting  pipe 

5  P2  and  contains  therein  a  float  valve  (not  shown) 
for  storing  a  predetermined  amount  of  fresh  water 
in  operation  of  the  icemaker.  The  drive  mechanism 
20  includes  an  electric  motor  23  which  is  drivingly 
connected  to  the  drive  shaft  22  by  means  of  a 

10  speed  reduction  gear  train  24.  In  operation  of  the 
electric  motor  23,  the  drive  shaft  22  is  driven  by  a 
drive  torque  applied  thereto  through  the  speed 
reduction  gear  train  24  to  rotate  the  auger  12. 

As  shown  in  Figs.  2  to  4,  the  extrusion  head 
15  assembly  30  includes  the  extrusion  head  31  un- 

itedly  coupled  with  the  cylindrical  connecting  mem- 
ber  32.  The  extrusion  head  31  has  a  cylindrical 
body  portion  31a  which  is  formed  with  a  plurality  of 
circumferentially  equally  spaced  full  fins  31b  and  a 

20  plurality  of  relatively  shorter  fins  31c  located  be- 
tween  adjacent  pairs  of  full  fins  31b.  The  full  fins 
31b  are  extended  from  top  to  bottom  of  the  body 
portion  31a  and  tapered  to  knife  edges  at  the  lower 
ends  thereof.  The  full  fins  31b  are  formed  lager  in 

25  width  than  the  shorter  fins  31c,  and  the  three  full 
fins  31b  each  are  formed  with  an  axial  key-groove 
31  d.  The  shorter  fins  31c  are  extended  downwardly 
from  the  top  of  body  portion  31a  for  a  distance 
which  is  less  than  the  full  length  of  body  portion 

30  31a.  Similarly  to  the  full  fins  31b,  the  shorter  fins 
31c  are  tapered  to  knife  edges  at  the  lower  ends 
thereof.  The  cylindrical  connecting  member  32  has 
an  axially  elongated  cylindrical  body  portion  32a 
which  is  formed  at  its  upper  end  with  a  radially 

35  inwardly  extending  annular  flange  32b  and  at  its 
intermediate  portion  with  a  radially  outwardly  ex- 
tending  annular  flange  32c.  The  cylindrical  con- 
necting  member  32  is  inserted  into  a  central  bore 
of  the  extrusion  head  31  with  a  press  fit  and 

40  projected  upwardly  from  the  extrusion  head  31  in  a 
predetermined  length.  The  cylindrical  connecting 
member  32  is  formed  at  its  internal  lower  end  with 
an  annular  recess  32d  and  has  a  cylindrical  internal 
wall  surface  32e  formed  with  a  spiral  groove  32f. 

45  As  clearly  shown  in  Figs.  1  and  16,  the  ex- 
trusion  head  31  is  axially  slidably  assembled  within 
the  upper  end  portion  of  evaporator  housing  11, 
and  key  screws  11a  are  radially  threaded  into  the 
evaporator  housing  11  and  engaged  with  the  key- 

50  grooves  31  d  of  full  fins  31b  to  restrict  rotary  move- 
ment  of  the  extrusion  head  31  relative  to  the  evap- 
orator  housing  1  1  .  In  the  course  of  assembling  the 
extrusion  head  31,  the  liner  sleeve  21  e  is  coupled 
within  the  lower  portion  of  cylindrical  connecting 

55  member  32  to  rotatably  support  the  upper  shaft 
portion  12b  of  auger  12,  and  the  full  and  shorter 
fins  31b,  31c  of  head  31  are  engaged  with  the 
internal  cylindrical  surface  of  evaporator  housing  1  1 
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to  form  a  plurality  of  ice  extruding  passages.  In 
such  a  condition,  the  cylindrical  connecting  mem- 
ber  32  is  extended  upwardly  across  a  discharge 
duct  16  mounted  on  the  upper  end  of  evaporator 
housing  11,  and  an  upper  support  member  33  is 
fixedly  mounted  on  the  upper  end  of  connecting 
member  32.  The  lower  end  annular  recess  32d  of 
connecting  member  32  is  coupled  with  an  annular 
shoulder  12f  formed  between  the  body  portion  12a 
and  upper  shaft  portion  12b  of  auger  12,  and  the 
lower  end  of  spiral  groove  32f  is  communicated 
with  the  upper  end  of  a  communication  passage 
12g  formed  in  the  auger  12.  The  communication 
passage  12g  is  communicated  at  its  lower  end  with 
the  fresh  water  supplied  into  the  evaporator  hous- 
ing  11  to  be  frozen. 

As  shown  in  Figs.  5  and  6,  the  upper  support 
member  33  is  in  the  form  of  a  dish  plate  which  has 
a  circular  body  portion  33a  formed  with  a  central 
circular  recess  33b.  As  shown  in  Fig.  1,  a  cam  ring 
34  is  assembled  within  the  central  circular  recess 
33b  of  support  member  33,  and  a  head  case  35  is 
coupled  over  the  circular  body  portion  33a  of  sup- 
port  member  33.  As  shown  in  Figs.  7  to  9,  the  cam 
ring  34  has  an  annular  body  portion  34a  formed 
thereon  with  a  cam  surface  34b  having  circum- 
ferentially  equally  spaced  concave  portions  34bi 
and  convex  portions  34b2.  As  shown  in  Figs.  10 
and  11,  the  head  case  35  has  a  cylindrical  body 
portion  35a  formed  at  its  upper  end  with  a  radially 
inwardly  extending  flange  35b.  The  cylindrical  body 
portion  35a  of  head  case  35  is  fixedly  coupled  at 
its  lower  end  with  the  circular  body  portion  33a  of 
support  member  33  in  a  liquid-tight  manner  to  form 
a  chamber  R  for  containing  therein  cam  follower 
rollers  38  mounted  on  a  support  shaft  37. 

As  clearly  shown  in  Fig.  16,  the  support  shaft 
37  is  coaxially  connected  to  the  upper  shaft  portion 
12b  of  auger  12  through  a  connecting  shaft  36.  As 
shown  in  Figs.  12  and  13,  the  connecting  shaft  36 
is  in  the  form  of  a  columnar  member  which  is 
formed  at  its  lower  end  with  three  circumferentially 
equally  spaced  holes  for  engagement  with  position- 
ing  pins  (not  show)  and  at  its  upper  end  with  a 
square  recess  for  engagement  with  the  lower  end 
of  support  shaft  37.  As  shown  in  Figs.  14  and  15, 
the  support  shaft  37  has  a  columnar  body  portion 
37a  formed  with  three  circumferentially  equally 
spaced  radial  projections  37b  for  support  of  the 
cam  follower  rollers  38.  The  support  shaft  37  is 
coaxially  engaged  with  the  upper  end  of  connecting 
shaft  36  at  its  lower  end  and  is  fixedly  connected 
to  the  auger  12  by  means  of  a  fastening  bolt  39 
threaded  therethrough  into  the  upper  shaft  portion 
12b  of  auger  12.  The  cam  follower  rollers  38  are 
rotatably  mounted  on  the  radial  projections  37b  of 
support  shaft  37.  In  a  condition  where  the  support 
shaft  37  has  been  connected  to  the  auger  12,  the 

support  shaft  37  is  extended  upwardly  through  the 
support  member  33  and  the  upper  flange  35b  of 
head  case  35  in  a  liquid-tight  manner  in  such  a 
manner  as  to  be  axially  slidable  and  rotatable  rela- 

5  tive  to  the  support  member  33  and  the  upper 
flange  35b  of  head  case  35,  and  the  cam  follower 
rollers  38  are  maintained  in  engagement  with  the 
cam  surface  34b  of  cam  ring  34.  In  addition,  the 
cylindrical  body  portion  32a  of  connecting  member 

io  32  is  formed  at  its  upper  portion  with  a  drain  hole 
32g  to  which  a  drain  pipe  17  is  connected  and 
extended  therefrom  outwardly  through  an  elogated 
hole  16a  of  discharge  duct  16. 

In  operation  of  the  icemaker,  ice  crystals 
is  formed  on  the  internal  freezing  surface  of  evapora- 

tor  housing  11  are  scraped  by  the  helical  blade 
12d  of  auger  12  and  introduced  into  the  ice  extrud- 
ing  passages  formed  by  the  extrusion  head  31.  In 
the  extrusion  head  assembly  30,  the  connecting 

20  shaft  36,  support  shaft  37  and  cam  follower  rollers 
38  rotate  with  the  auger  12,  while  the  extrusion 
head  31,  connecting  member  32,  support  member 
33,  cam  ring  34  and  head  case  35  are  applied  with 
upward  thrust  forces  exerted  by  the  auger  12  as  it 

25  moves  the  scraped  ice  crystals  upwardly  into  the 
extruding  passages.  Thus,  the  cam  follower  rollers 
38  rotate  on  the  cam  surface  34b  of  ring  34  under 
the  load  of  the  upward  thrust  forces  acting  on  the 
cam  ring  34  through  shafts  36,  37. 

30  When  the  cam  follower  rollers  38  are  brought 
into  engagement  with  the  concave  portion  34bi  of 
cam  surface  34b,  the  extrusion  head  31  is  raised 
by  the  upward  thrust  forces  acting  thereon  to  a  top 
dead  center  as  shown  in  Fig.  17.  This  is  effective 

35  to  facilitate  introduction  of  the  scraped  ice  crystals 
into  the  extruding  passages.  When  the  cam  fol- 
lower  rollers  38  are  brought  into  engagement  with 
the  convex  portion  34b2  of  cam  surface  34b,  the 
extrusion  head  31  is  lowered  by  the  downward 

40  thrust  force  applied  thereto  from  the  cam  follower 
rollers  38  to  a  bottom  dead  center  as  shown  in  Fig. 
16.  In  this  instance,  the  scraped  ice  crystals  are 
compressed  in  the  course  of  passing  through  the 
extruding  passages  and  extruded  upwardly  as  rela- 

45  tively  hard  rods  of  ice.  The  rods  of  ice  extruded 
from  the  extruding  passages  are  broken  by  a 
shearing  force  applied  thereto  at  the  annular  flange 
32c  of  connecting  member  32  and  discharged  from 
the  duct  16. 

50  During  such  operation  of  the  icemaker  as  de- 
scribed  above,  a  portion  of  fresh  water  to  be  frozen 
is  supplied  into  a  space  between  the  connecting 
member  32  and  liner  sleeve  12e  through  the  com- 
munication  passage  12g  and  spiral  groove  32f  and 

55  is  discharged  through  the  drain  pipe  17.  The  sup- 
ply  of  fresh  water  serves  to  lubricate  the  sliding 
portion  of  liner  sleeve  12e  relative  to  the  connect- 
ing  member  32,  and  metal  particles  caused  by 

4 
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defacement  of  the  liner  sleeve  12e  are  discharged 
with  the  supplied  water  outwardly  through  the  drain 
pipe  17.  The  chamber  R  formed  in  the  head  case 
35  is  useful  to  store  lubricating  oil  for  lubrication  of 
the  cam  ring  34  and  cam  follower  rollers  38. 

As  is  understood  from  the  above  description, 
the  icemaker  is  characterized  in  that  the  extrusion 
head  31  is  axially  movably  assembled  within  the 
upper  end  portion  of  evaporator  housing  11  and 
fixed  to  the  evaporator  housing  11  only  in  the 
circumferential  direction  and  that  the  cam  follower 
rollers  38  are  mounted  on  the  upper  shaft  portion 
12b  of  auger  12  by  means  of  shafts  36,  37  for 
rotation  therewith  to  restrict  upward  movement  of 
the  extrusion  head  31.  In  such  a  mounting  con- 
struction  of  the  extrusion  head  31  ,  the  cam  follower 
rollers  38  act  to  absorb  a  major  portion  of  the 
thrust  forces  generated  by  the  action  of  the  auger 
12  in  feeding  ice  crystals  to  the  extrusion  head  31. 
Accordingly,  the  thrust  forces  acting  on  the  evap- 
orator  housing  11  at  the  mounting  portion  of  the 
extrusion  head  31  becomes  noticeably  smaller  than 
that  in  the  conventional  mounting  construction  of 
the  extrusion  head.  Thus,  the  wall  thickness  of  the 
evaporator  housing  11  can  be  reduced  at  the 
mounting  portion  of  the  extrusion  head  31,  and 
small  screws  can  be  used  for  mounting  the  ex- 
trusion  head  31  . 

Illustrated  in  Fig.  18  is  an  alternate  embodi- 
ment  of  the  present  invention  adapted  to  a  conven- 
tional  auger  type  icemaker  which  includes  a  freez- 
ing  mechanism  40,  a  drive  mechanism  50,  an  ex- 
trusion  head  assembly  60  and  an  agitator  assembly 
70.  The  freezing  mechanism  40  includes  a  cylin- 
drical  evaporator  housing  41  vertically  mounted  on 
a  housing  51  of  the  drive  mechanism  50  through  a 
cylindrical  support  member  44  and  an  auger  42 
mounted  for  rotary  movement  within  the  evaporator 
housing  41  .  The  auger  42  has  a  lower  shaft  portion 
drivingly  connected  to  a  drive  shaft  52  of  the  drive 
mechanism  50  by  means  of  a  spline  coupling  and 
an  upper  shaft  portion  rotatably  supported  by  an 
extrusion  head  61  through  a  liner  sleeve.  The  agi- 
tator  assembly  70  is  mounted  on  the  upper  shaft 
portion  of  auger  42. 

As  shown  in  Figs.  19  and  20,  the  extrusion 
head  61  has  a  cylindrical  body  portion  61a  which  is 
formed  with  a  plurality  of  circumferentially  equally 
spaced  full  fins  61b  and  a  plurality  of  relatively 
shorter  fins  61c  located  between  adjacent  pairs  of 
full  fins  61b.  The  full  fins  61b  are  extended  from 
top  to  bottom  of  the  body  portion  61a  and  tapered 
to  knife  edges  at  the  lower  ends  thereof.  The  full 
fins  61b  are  formed  larger  in  width  than  the  shorter 
fins  61c  and  each  formed  with  an  axial  key-groove 
61  d.  The  shorter  fins  61c  are  extended  downwardly 
from  the  top  of  body  portion  61a  for  a  distance 
which  is  less  than  the  full  length  of  body  portion 

61a.  Similarly  to  the  full  fins  61b,  the  shorter  fins 
61c  are  tapered  to  knife  edges  at  the  lower  ends 
thereof. 

As  shown  in  Fig.  18,  the  extrusion  head  61  is 
5  assembled  within  an  annular  space  between  the 

upper  end  of  evaporator  housing  41  and  the  upper 
shaft  portion  of  auger  42,  and  key  screws  41a  are 
radially  threaded  into  the  evaporator  housing  41 
and  engaged  with  the  key-grooves  61  d  of  full  fins 

io  61b  to  restrict  rotary  movement  of  the  extrusion 
head  61  relative  to  the  evaporator  housing  41  .  The 
agitator  assembly  70  includes  a  hub  member  71 
which  is  threadedly  fixed  to  the  upper  end  of  the 
upper  shaft  portion  of  auger  42  through  a  thrust 

is  bearing  72  and  a  spacer  73  to  restrict  upward 
movement  of  the  extrusion  head  61.  In  such  a 
mounting  construction  of  the  extrusion  head  61  ,  the 
auger  42  acts  to  absorb  a  major  portion  of  the 
thrust  forces  generated  by  the  action  of  the  auger 

20  42  in  feeding  ice  crystals  to  the  extrusion  head  61  . 
Accordingly,  the  thrust  force  acting  on  the  evapora- 
tor  housing  41  at  the  mounting  portion  of  the  ex- 
trusion  head  61  becomes  noticeably  smaller  than 
that  in  the  conventional  mounting  construction  of 

25  the  extrusion  head.  Thus,  the  wall  thickness  of  the 
evaporator  housing  41  can  be  reduced  at  the 
mounting  portion  of  the  extrusion  head  61,  and 
small  screws  can  be  used  for  mounting  the  ex- 
trusion  head  61  . 

30 
Claims 

1.  An  auger  type  icemaker  including  an  evapora- 
tor  housing  (11  or  41)having  a  cylindrical  inner 

35  freezing  surface  on  which  ice  crystals  may 
form,  an  auger  (12  or  42)  mounted  for  rotary 
movement  within  said  housing  to  be  driven  to 
scrape  ice  crystals  off  said  freezing  surface 
and  to  advance  the  scraped  ice  crystals  toward 

40  an  upper  end  of  said  housing,  an  extrusion 
head  (31  or  61)  formed  with  a  plurality  of  ice 
extruding  passages  and  coupled  within  an  an- 
nular  space  between  the  upper  end  portion  of 
said  housing  and  an  upper  shaft  portion  of  said 

45  auger,  and  means  for  stationally  mounting  said 
extrusion  head  at  the  upper  end  portion  of  said 
housing, 

wherein  said  mounting  means  comprises 
first  means  (11a)  for  restricting  rotary  move- 

so  ment  of  said  extrusion  head  at  the  upper  end 
portion  of  said  housing  and  second  means  (32, 
34,  37,  38  or  72)  mounted  on  the  upper  shaft 
portion  of  said  auger  for  restricting  upward 
movement  of  said  extrusion  head  to  absorb  a 

55  major  portion  of  thrust  forces  generated  by  the 
action  of  said  auger  in  feeding  the  scraped  ice 
crystals  into  the  ice  extruding  passages  of  said 
extrusion  head. 

5 



EP  0  495  513  A2  10 

An  auger  type  icemaker  as  claimed  in  Claim  1  , 
wherein  said  extrusion  head  (31  )is  axially 
slidably  coupled  within  the  annular  space  be- 
tween  the  upper  end  portion  of  said  housing 
and  the  upper  shaft  portion  of  said  auger,  and  5 
said  second  means  for  restricting  upward 
movement  of  said  extrusion  head  comprises  a 
cylindrical  connecting  member  (32)  fixedly 
coupled  within  a  bore  of  said  extrusion  head 
(31)  and  extending  upwardly  therefrom,  a  cam  10 
ring  (34)  formed  thereon  with  a  cam  surface 
and  mounted  on  an  upper  end  of  said  connect- 
ing  member,  a  support  shaft  (37)  coaxially 
connected  to  the  upper  shaft  portion  of  said 
auger  (12)  for  rotation  therewith,  and  a  cam  is 
follower  element  (38)  mounted  on  said  support 
shaft  and  maintained  in  engagement  with  the 
cam  surface  of  said  cam  ring  for  restricting 
upward  movement  of  said  extrusion  head  at  an 
upper  dead  point  thereof.  20 

An  auger  type  icemaker  as  claimed  in  Claim  1  , 
wherein  said  second  means  for  restricting  up- 
ward  movement  of  said  extrusion  head  com- 
prises  a  thrust  bearing  (72)  mounted  the  upper  25 
shaft  portion  of  said  auger  (42)  to  abo  sorb  a 
major  portion  of  thrust  forces  generated  by  the 
action  of  said  auger  in  feeding  the  scraped  ice 
crystals  into  the  ice  extruding  passages  of  said 
extrusion  head  (61).  30 
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