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Description 

The  present  invention  relates  to  a  rotary  cutter  for 
cutting  a  continuous  corrugated  strip  into  strip  sec- 
tions  having  variable  lengths.  More  particularly,  this 
invention  is  applicable  to  a  rotary  cutter  for  shearing 
a  metallic  corrugated  strip  into  sections  which  are 
used  as  corrugated  fins  in  the  manufacture  of  auto- 
mobile  radiators. 

Certain  types  of  automotive  radiator  cores 
include  corrugated  fins  welded  or  soldered  to  water 
tubes.  Corrugated  fins  are  obtained  by  passing  a  con- 
tinuous  metallic  strip  between  a  pair  of  toothed  form- 
ing  rollers  or  wheels  to  form  a  continuous  corrugated 
strip,  which  is  then  sheared  by  a  cutting  machine  into 
sections  having  a  desired  length.  For  the  manufacture 
of  radiators  on  a  mass  production  basis,  it  is  desirable 
for  a  cutting  machine  to  operate  at  as  high  a  speed  as 
possible  to  shear  a  corrugated  strip  discharged  con- 
tinuously  and  at  a  high  speed  from  the  forming  rollers. 
Another  requirement  for  cutting  machine  is  the 
capability  of  shearing  the  corrugated  strip  into  a  des- 
ired  length,  which  may  vary  depending  upon  the  size 
of  the  radiator  cores  to  be  manufactured.  A  further 
requirement  is  to  cut  the  corrugated  strip  precisely  at 
a  desired  shearing  point  in  order  to  obtain  a  series  of 
strip  sections  having  a  uniform  length. 

U.S.  Pat.  No.  4,685,31  8  issued  to  Ueda  etal.  illus- 
trates  an  example  of  a  conventional  cutting 
apparatus.  This  type  of  apparatus  called  rotary  cutter 
and  has  a  toothed  wheel  and  a  rotary  drum  that  are 
rotated  in  synchronization  with  each  other.  Afixed  cut- 
ter  blade  is  disposed  in  the  toothed  wheel  and  a  mov- 
able  cutter  blade  is  disposed  in  the  rotary  drum.  The 
continuous  corrugated  fin  passes  through  between 
the  toothed  wheel  and  rotary  drum  and  is  sheared  to 
a  predetermined  length  by  pushing  the  movable  cutter 
blade  towards  the  fixed  cutter  blade  wich  a  guillotine 
movement. 

In  this  conventional  apparatus,  it  is  required  that 
both  cutter  blades  are  shaped  and  assembled  accu- 
rately  because  both  cutter  blades  are  engaged  at  one 
point  at  which  the  outer  circles  of  the  toothed  wheel 
and  the  rotary  drum  contact  each  other.  Therefore,  the 
conventional  apparatus  has  a  high  production  cost. 
The  other  problem  is  that  the  edges  of  the  cutter 
blades  wear  away  in  a  short  period  because  each 
edge  of  the  cutter  blades  engages  with  the  other  at  a 
high  speed.  The  worn  edge  causes  the  cutting  condi- 
tion  of  the  cutters  to  worsen.  A  further  problem  is  that 
the  guillotine  type  cutter  is  capable  of  cutting  corru- 
gated  fins  made  of  low-ductility  materials  such  as 
aluminum  but  is  not  capable  of  cutting  fins  made  of 
high-ductility  materials  such  as  copper,  thin  corru- 
gated  fins,  or  wide  corrugated  fins. 

According  to  the  present  invention,  there  is  pro- 
vided  a  rotary  cutter  for  cutting  a  continuous  corru- 
gated  strip  comprising:  a  frame;  a  toothed 

counterwheel  rotatably  supported  on  the  frame  and 
having  at  least  one  radial  slot  extending  in  the  axial 
direction  of  the  wheel;  a  first  cutting  blade  having  a 
first  cutting  edge,  the  first  cutting  blade  being  received 

5  in  the  respective  radial  slot;  a  second  cutting  blade 
having  a  second  cutting  edge  for  contacting  the  first 
cutting  edge;  and  first  biasing  means  for  biasing  the 
second  cutting  blade  towards  a  cutting  position  at 
which  the  first  cutting  edge  may  shear  the  continuous 

10  corrugated  strip  in  cooperation  with  the  second  cut- 
ting  edge;  characterized  in  that:  the  first  cutting  blade 
is  slidably  received  in  the  respective  radial  slot  in  such 
a  manner  that  the  first  cutting  blade  is  movable  be- 
tween  a  retracted  position  at  which  the  first  cutting 

15  edge  is  substantially  retracted  into  the  radial  slot  and 
a  protruding  position  at  which  the  first  cutting  edge 
projects  radially  outwards  from  the  radial  slot;  the  rot- 
ary  cutter  further  comprises  second  biasing  means  for 
biasing  the  first  cutting  edge  towards  the  retracted 

20  position  and  the  protruding  position;  the  first  and  sec- 
ond  cutting  edges  are  arranged  to  shear  the  continu- 
ous  corrugated  strip  when  the  first  cutting  edge  is  in 
its  protruding  position  and  the  second  cutting  edge  is 
in  its  cutting  position;  and  at  least  one  of  the  first  cut- 

25  ting  edge  and  the  second  cutting  edge  is  inclined  rela- 
tive  to  a  line  which  is  perpendicular  to  the  direction  of 
movement  of  the  continuous  corrugated  strip  at  the 
cutting  location  so  that  a  contact  point  between  the 
first  cutting  edge  and  the  second  cutting  edge  moves 

30  along  the  cutting  edges  and  hence  across  the  continu- 
ous  corrugated  strip. 

The  continuous  corrugated  fin  is  not  sheared 
across  its  full  width  simultaneously  by  hitting  the  first 
cutting  blade  against  the  second  cutting  blade,  but  is 

35  sheared  gradually  from  one  side  to  the  other  side  of 
the  fin.  Therefore,  the  high  accuracy  of  assembling 
the  first  cutting  blade  and  the  second  blade  is  not 
required  and  the  manufacturing  cost  of  the  apparatus 
is  less  than  that  of  the  conventional  apparatus.  The 

40  continuous  corrugated  fin  is  sheared  easily  even  if  it 
is  thin  or  wide  or  is  made  of  high-ductility  material. 

The  wearing  of  the  edges  of  the  cutting  blades  of 
the  present  invention  is  kept  low  compared  with  the 
conventional  guillotine  type  cutter  because  there  is  no 

45  hitting  of  the  first  edge  against  the  second  edge. 
The  invention  will  now  be  described  by  way  of 

non-limiting  embodiments  with  reference  to  the 
accompanying  drawings,  in  which: 

Fig.  1  is  a  schematic  perspective  view  illustrating 
so  the  essential  parts  of  a  corrugated  fin  manufactur- 

ing  apparatus  incorporating  the  rotary  cutter 
according  to  the  present  invention  as  combined 
with  a  corrugation  forming  station; 
Fig.  2  is  a  front  elevation  view  of  the  apparatus 

55  shown  in  Fig.  1; 
Fig.  3  is  a  sectional  view  along  with  Ill-Ill  line  of 
Fig.  2; 
Fig.  4  is  a  front  elevation  view  illustrating  the 
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essential  parts  of  the  apparatus  shown  in  Figs.  1 
-3; 
Fig.  5  is  an  enlarged  perspective  view  of  the  first 
cutting  blade  and  the  second  cutting  blade; 
Fig.  6  is  an  enlarged  perspective  view  illustrating 
the  corrugated  fin  in  a  shearing  condition; 
Fig.  7  is  a  plane  view  of  the  first  cutting  blade; 
Fig.  8  is  a  sectional  view  showing  the  other  embo- 
diment  of  the  invention;  and 
Fig.  9  is  an  enlarged  perspective  view  illustrating 
the  pin  wheel  shown  in  Fig.  8. 
Fig.  1  is  schematic  perspective  view  showing  the 

essential  parts  of  the  corrugated  fin  manufacturing 
apparatus  including  the  rotary  cutter  and  Fig.  2  is  a 
front  view  of  the  apparatus  shown  in  Fig.  1.  A  thin  flat 
strip  20  made  of  cupper  alloy  advances  from  a  source 
of  supply  (not  shown)  through  between  a  pair  of 
toothed  forming  wheels  10  and  12.  A  plurality  of  teeth 
are  formed  on  the  outer  surface  of  the  forming  wheels 
10  and  12.  The  drive  force  is  given  to  the  forming 
wheel  10  and  transmitted  to  the  forming  wheel  12 
through  a  gear  wheel  mechanism  (not  shown).  The 
forming  wheel  10  and  the  forming  wheel  12  rotate 
synchronously  in  engagement  with  each  other.  The 
thin  strip  20  advances  into  the  engaging  point  of  the 
wheels  10  and  12  so  that  the  strip  20  is  formed  into 
the  corrugated  shape. 

The  corrugated  strip  (  the  corrugated  fin)  is  con- 
veyed  to  a  cutting  apparatus  30  by  the  feed  wheel  24. 
The  feed  wheel  24  has  teeth  on  the  outer  surface 
thereof  and  rotates  synchronously  with  the  forming 
wheels  1  0  and  1  2  by  receiving  the  drive  force  from  AC 
motor  16  via  a  gear  mechanism. 

A  guide  plate  22  for  guiding  a  corrugated  fin  90 
from  the  forming  wheels  10  and  12  to  the  feed  wheel 
24  isdisposed  between  the  forming  wheels  10and  12 
and  the  feed  wheel  24,  and  a  guide  plate  26  for  guid- 
ing  the  corrugated  fin  90  towards  the  cutting 
apparatus  30  is  disposed  below  the  feed  wheel  24  in 
order  to  maintain  the  engagement  of  the  corrugated 
fin  90  with  the  feed  wheel  24. 

The  cutting  apparatus  30  is  described  in  detail 
hereinbelow.  Fig.  3  is  a  sectional  view  taken  along  MI- 
NI  line  of  Fig.  2,  Fig.  4  is  a  front  view  illustrating  the 
essential  parts  of  the  cutting  apparatus  30. 

A  toothed  counterwheel  72  has  a  plurality  of 
(twenty  five)  tooth  portions  72a  on  its  outersurface 
and  engages  with  the  feed  wheel  24.  The  toothed 
counterwheel  72  is  supported  by  a  bearing  150  on  a 
frame  40  of  the  cutting  apparatus  30,  and  receives  a 
driving  force  from  the  AC  motor  16  through  a  gear 
mechanism  (not  shown).  A  rotary-encoder  74  is  con- 
nected  with  a  shaft  76  of  the  toothed  counterwheel  72 
for  generating  pulse  signals  in  accordance  with  the 
rotation  of  the  toothed  counterwheel  72. 

The  toothed  counterwheel  72  is  like  a  doughnut 
shape  having  an  inner  space  therein,  and  five  slits  are 
formed  in  the  counterwheel  in  such  a  manner  that  they 

open  onto  the  summit  of  every  fifth  tooth  portion  72a. 
Plate  shaped  first  cutting  blades  88  reciprocate  in  the 
slits.  Two  guide  slits  724  having  a  certain  depth  for 
receiving  a  guide  member  96  are  formed  on  the  outer 

5  surface  of  the  toothed  counterwheel  72. 
The  first  cutting  blades  88  have  a  first  cutting 

edge  68  at  the  outer  edge  portion.  Fig.  7  is  a  plan  view 
of  the  first  cutting  blade  88  looking  from  the  first  edge 
68  side.  Fig.  5  is  a  perspective  view  of  the  first  cutting 

10  blade  88  and  a  second  cutting  blade  42  (described 
later).  As  shown  from  these  figures,  the  first  cutting 
edge  68  is  not  at  right  angles  to  the  advancing  direc- 
tion  of  the  corrugated  fin  90,  and  the  same  makes  a 
certain  angle  (2°  in  this  embodiment)  relative  to  the 

15  perpendicular  to  the  advancing  direction.  Non-cutter 
portions  64  are  formed  on  the  both  side  of  the  first  cut- 
ting  edge. 

The  inner  side  portion  of  the  first  cutting  blade  88 
is  shaped  like  a  letter  "U"  so  that  an  inner  space  in 

20  which  a  cylindrical  roller  84  is  provided  is  formed.  The 
roller  84  is  supported  and  a  cylindrical  roller  86  is  sup- 
ported  at  the  outside  of  the  first  cutting  blade  88  by  the 
pin  82. 

Afixed  cam  70  is  provided  in  the  inner  space  722 
25  of  the  toothed  counterwheel  72.  The  fixed  cam 

70reciprocates  the  first  cutting  blade  88  between  a 
projecting  position  when  the  first  cutting  edge  68  pro- 
trudes  from  the  slit  721  and  a  returning  position  when 
the  first  cutting  edge  68  is  sunk  into  the  slit  721  .  Ashaft 

30  78  on  which  the  fixed  cam  70  is  provided  is  supported 
by  a  bearing  152  which  is  mounted  on  the  inner  sur- 
face  of  the  toothed  counterwheel  72.  The  fixed  cam  70 
and  the  toothed  counterwheel  72  are  able  to  rotate 
relative  to  each  other.  The  fixed  cam  72  has  an  outer 

35  profile  70a  and  an  inner  profile  70b.  The  inner  roller 
84  engages  with  the  outer  profile  70a  for  moving  the 
first  cutting  blade  88  to  the  projecting  position  at  the 
predetermined  rotating  position  of  the  toothed  counter 
wheel  72.  The  outside  roller  86  engages  with  the  inner 

40  profile  70b  for  moving  the  first  cutting  blade  88  to  the 
returning  position.  The  predetermined  rotating  posi- 
tion  of  the  toothed  counterwheel  72  for  the  projecting 
position  of  the  first  cutting  blade  88  is  varied  in  accord- 
ance  with  the  desired  cutting  length  of  the  corrugated 

45  fin. 
The  second  cutting  blade  42  is  disposed  at  the 

outer  side  of  the  toothed  counter  wheel  72  in  such  a 
manner  that  the  second  cutting  blade  42  shears  the 
corrugated  fin  90  with  the  first  cutting  blade  88  when 

so  the  first  cutting  blade  88  comes  to  the  projecting  posi- 
tion.  The  cylindrical  second  cutting  blade  42  has  a  flat 
portion  on  the  outersurface  thereof  as  shown  in  Fig. 
5  and  the  edge  of  the  flat  portion  forms  a  second  cut- 
ting  edge  422.  The  second  cutting  edge  422  is  at  right 

55  angles  to  the  advancing  direction  of  the  corrugated  fin 
90  and  the  same  forms  certain  angles  with  the  first 
cutting  edge  68. 

The  second  cutting  blade  42  is  supported  by  a  pin 

3 
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44  which  is  held  between  two  confronting  legs  481  of 
a  cutter  holder  48  confronting  with  each  other.  Two 
projecting  walls  482  confronting  with  each  other  are 
formed  on  the  upper  surface  of  the  cutter  holder  48. 
The  roller  52  is  rotatably  supported  by  a  pin  50  which 
is  held  between  two  projecting  walls  482.  The  second 
cutting  blade  42  has  a  holding  hole  424  on  the  upper 
surface  thereof  and  the  cutter  holder  48  has  a  holding 
hole  484  coaxially  with  the  hole  424.  A  square  pin  46 
prevents  rotation  of  the  second  cutting  blade  42. 

A  rotational  cam  54  having  a  cam-nose  62  is 
engaged  with  the  roller  52.  A  shaft  56  of  the  rotational 
cam  54  is  rotatably  supported  by  bearings  154,  156, 
1  57  which  is  mounted  on  the  stay  32,  and  the  shaft  56 
is  connected  with  a  A.C.  servo-motor  58.  The 
rotational  cam  54  rotates  by  receiving  the  driving  force 
from  the  A.C.  servo-motor  58.  The  second  cutting 
edge  42  supported  on  the  cutter  holder  48  is  forced 
toward  the  first  cutting  edge  when  the  cam-nose  62  is 
engaged  with  the  roller  52.  The  projecting  amount  of 
the  cam-nose  62  is  so  designed  that  the  first  cutting 
edge  68  can  confront  with  the  second  cutting  edge 
422  with  no  substantial  clearance  therebetween. 

The  first  cutting  blade  88  and  the  second  cutting 
blade  42  are  assembled  to  slightly  overlap  each  other, 
absorbing  structural  deformation  of  the  cutting 
apparatus  30  while  the  apparatus  30  is  cutting  the  cor- 
rugated  fin  90.  If  the  amount  of  overlapping  is  not 
enough,  the  first  cutting  edge  68  and  the  second  cut- 
ting  edge  422  would  hit  each  other  and  abrasion  both 
cutting  edges  68  and  422  would  be  caused.  Since  the 
non-cutter  portions  64  formed  at  the  both  sides  of  the 
first  cutting  edge  68  contact  with  cylindrical  portions 
of  the  second  cutting  blade  42  formed  at  the  both 
sides  of  the  second  cutting  edge  422  initially  in  the 
cutting  operation,  both  cutting  edge  68  and  64  are  pre- 
vented  from  hitting  each  other. 

The  arch  shaped  stay  32  is  supported  on  a  frame 
40  as  shown  in  Figs.  1,  2  and  3.  The  rotational  cam 
54,  the  roller  52  and  other  parts  are  arranged  in  the 
stay  32.  Two  shafts  34  and  34  are  held  in  the  stay  32 
in  such  a  manner  that  the  shafts  reciprocate  vertically. 
One  end  of  each  shaft  34  is  connected  with  the  cutter 
holder  48,  and  the  other  end  of  each  shaft  34  is  con- 
nected  with  a  spring  holder  38. 

The  second  cutting  blade  fixed  on  the  cutter  hol- 
der  48  is  biassed  to  move  apart  from  the  first  cutting 
blade  88  by  a  spring  36  which  is  disposed  between  the 
spring  holder  38  and  the  upper  surface  of  the  stay  32. 

Guide  members  28  and  92  for  guiding  the  corru- 
gated  fin  90  to  engage  with  the  teeth  72a  of  the 
toothed  counter  wheel  72  are  disposed  at  the  outer 
periphery  of  the  toothed  counterwheel  72  and  at  both 
sides  of  the  second  cutting  blade  42. 

The  corrugated  fins  90  sheared  to  a  predeter- 
mined  length  by  the  cutting  apparatus  30  are  con- 
veyed  towards  a  chute  104  by  a  feed  wheel  94  and  a 
pair  of  feed  wheels  100  and  102.  The  shape  of  the 

feed  wheel  94  is  same  as  that  of  the  feed  wheel  24. 
The  feed  wheels  1  00  and  1  02  rotate  synchronously  to 
feed  the  corrugated  fin  90.  The  corrugated  fin  90 
which  has  been  slightly  deformed  by  previous  stages 

5  is  also  reshaped  as  the  corrugated  fin  90  passes 
through  the  wheels  100  and  102.  The  chute  104  has 
a  U-shaped  groove  through  which  the  corrugated  fin 
90  is  conveyed  to  an  assembling  stage  of  a  radiator 
(not  shown). 

10  The  operation  of  the  manufacturing  apparatus  is 
described  hereinafter. 

The  strip  20  fed  from  the  source  of  supply  is  adv- 
anced  through  a  pair  of  the  toothed  counterwheel  10 
and  12  so  that  the  shape  of  waves  are  formed  in  strip 

15  20.  The  waved  strip  20,  that  is  the  corrugated  fin  90, 
is  advanced  by  engaging  with  the  under  teeth  of  the 
feed  wheel  24  and  the  toothed  counterwheel  72  of  the 
cutting  apparatus  30. 

The  toothed  counter  wheel  72  is  rotated  by 
20  receiving  the  rotary  power  from  the  A.C.  motor  16 

synchronized  with  the  other  wheels.  The  first  cutting 
blade  88  disposed  in  the  slit  721  is  urged  to  project 
from  the  slit  721  by  the  outer  profile  70a  of  the  fixed 
cam  70  when  the  toothed  counter  wheel  72  rotates, 

25  and  the  first  cutting  blade  88  is  urged  to  retract  into  the 
slit  721  by  the  inner  profile  of  the  fixed  cam  70  as  the 
toothed  counterwheel  72  rotates. 

The  rotation  of  the  toothed  counter  wheel  72  is 
detected  by  the  rotary  encoder  74,  and  the  rotational 

30  cam  54  is  rotated  in  synchronized  relationship  with  the 
toothed  counter  wheel  72  by  an  A.C.  servo-motor  58 
which  is  controlled  by  the  detected  signal  of  the  rotary 
encoder  74.  When  the  corrugated  fin  90  is  not 
required  to  be  sheared,  the  cam-nose  62  does  not 

35  contact  with  the  outerface  of  the  roller  52  so  that  the 
second  cutting  blade  42  is  prevented  from  engaging 
with  the  first  cutting  blade  88. 

When  the  corrugated  fin  90  is  to  be  sheared,  the 
speed  of  the  rotation  of  the  rotational  cam  54  is  accel- 

40  erated  or  decelerated  in  order  for  the  cam-nose  62  to 
engage  with  the  outer  surface  of  the  roller  52,  so  that 
the  second  cutting  blade  42  is  moved  downwardly 
towards  the  first  cutting  blade  88  to  be  in  contact  with 
that  blade. 

45  The  first  cutting  edge  68  contacts  with  the  second 
cutting  edge  42  to  produce  substantially  no  clearance 
therebetween  when  the  corrugated  fin  90  is  located  at 
the  contact  point.  Since  the  first  cutting  blade  88  is 
rotated  with  the  toothed  counterwheel  72,  the  contact 

so  point  of  the  first  cutting  edge  68  and  the  second  cut- 
ting  edge  422  moves  from  one  side  of  the  cutting 
edges  to  the  other  side  and  therefore  the  shearing 
point  also  moves  from  the  one  side  of  the  corrugated 
fin  90  to  the  other  side  of  the  same.  As  a  result,  the 

55  shearing  of  the  whole  corrugated  fin  90  is  completed. 
The  second  cutting  blade  42  is  kept  in  its  downward 
position  at  least  while  the  contact  point  of  the  cutting 
edges  moves  from  the  one  side  to  the  other  side 
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thereof.  Fig.  6  shows  how  the  corrugated  fin  90  is 
sheared  on  the  first  cutting  blade  80.  It  is  recognized 
that  the  shearing  point  moves  from  the  one  side  90a 
of  the  corrugated  fin  90  to  the  other  side  90b  of  the 
same.  The  sheared  corrugated  fin  as  described  above  5 
is  conveyed  to  the  next  stage  by  the  feed  wheel  94, 
the  feed  wheels  100  and  102  and  the  chute  104. 

The  guide  member  96  inserted  into  the  guide  slit 
724  of  the  toothed  counter  wheel  72  guides  the  cor- 
rugated  fin  90  for  transmitting  the  same  from  the  10 
toothed  counter  wheel  72  to  the  feed  wheel  94.  The 
guide  member  96  prevents  the  sheared  corrugated  fin 
90  from  failing  to  be  transmitted  and  also  from  being 
engaged  with  the  under  teeth  of  the  toothed  counter 
wheel  72.  15 

Even  though  the  guide  member  96  is  inserted  into 
the  guide  slit  724  of  the  toothed  counterwheel  72,  the 
guide  member  96  and  the  first  cutting  blade  88  do  not 
interfere  with  each  other  because  the  first  cutting 
blade  88  is  restored  into  the  slit  721  except  during  20 
shearing  of  the  corrugated  fin  90. 

The  second  embodiment  is  described  herein 
below. 

In  the  second  embodiment  of  Fig.  8,  the  rotary 
cutter  further  includes  a  pin  wheel  112  which  has  25 
plural  holding  pins  for  preventing  the  sheared  edge  of 
the  corrugated  fin  from  lifting  off  from  the  teeth  72a  of 
the  toothed  counterwheel. 

As  shown  in  Fig.  9,  the  pin  wheel  112  comprises 
a  disk  plate  112a  and  plural  holding  pins  112b  which  30 
extend  from  the  surface  of  the  disk  plate  1  1  2a,  and  the 
wheel  112  is  rotatably  supported  at  both  sides  of  the 
cutter  holder  48  by  a  pin  114  in  such  a  manner  that  the 
holding  pins  112b  hold  the  corrugated  fin  90  prior  to 
shearing.  A  small  gear  122  on  the  side  surface  of  the  35 
disk  plate  112a  is  engaged  with  a  large  gear  124  fixed 
on  the  side  surface  of  the  toothed  counter  wheel  72. 
The  rotating  force  of  the  toothed  counterwheel  72  is 
transmitted  to  the  pin  wheel  112  through  the  large 
gear  124  and  the  small  gear  122,  so  that  the  toothed  40 
counter  wheel  72  and  the  pin  wheel  112  rotate 
together.  The  sheared  edge  901  of  the  corrugated  fin 
90  is  held  on  the  tooth  72a  of  the  toothed  counter 
wheel  72  from  just  before  the  corrugated  fin  90  is 
sheared  to  just  after  the  same  is  sheared.  Therefore,  45 
the  sheared  edge  901  of  the  corrugated  fin  90  is  pre- 
vented  from  lifting  off  from  the  toothed  counterwheel 
72,  and  the  corrugated  fin  90  is  well  transmitted  to  the 
next  stage  without  fail. 

The  second  cutting  blade  42  of  the  second  embo-  50 
diment  is  a  cylinder  which  has  smaller  diameter  than 
that  of  the  first  embodiment,  and  the  same  is  fixed  on 
the  cutter  holder  48  by  a  key  pin  44.  The  remaining 
construction  and  operation  of  the  second  embodiment 
is  as  for  the  first  embodiment.  55 

While  the  present  invention  has  been  described 
with  reference  to  a  specific  embodiment  thereof,  it 
should  be  understood  that  the  invention  is  not  limited 

to  only  the  rotary  cutter  of  corrugated  fin  used  for  an 
automobile  but  also  the  rotary  cutter  of  a  continuous 
corrugated  strip  used  for  other  heat  exchangers. 

Claims 

1  .  A  rotary  cutter  (30)  for  cutting  a  continuous  cor- 
rugated  strip  (90)  comprising: 

a  frame  (40); 
a  toothed  counterwheel  (72)  rotatably  suppor- 

ted  on  the  frame  (40)  and  having  at  least  one  radial 
slot  (721)  extending  in  the  axial  direction  of  the  wheel; 

a  first  cutting  blade  (88)  having  a  first  cutting 
edge  (68),  the  first  cutting  blade  (88)  being  received 
in  the  respective  radial  slot  (721); 

a  second  cutting  blade  (42)  having  a  second 
cutting  edge  (422)  for  contacting  the  first  cutting  edge 
(68);  and 

first  biasing  means  (54)  for  biasing  the  second 
cutting  blade  (42)  towards  a  cutting  position  at  which 
the  first  cutting  edge  (68)  may  shear  the  continuous 
corrugated  strip  (90)  in  cooperation  with  the  second 
cutting  edge  (422); 

characterized  in  that: 
the  first  cutting  blade  (88)  is  slidably  received 

in  the  respective  radial  slot  (721)  in  such  a  manner 
that  the  first  cutting  blade  (88)  is  movable  between  a 
retracted  position  at  which  the  first  cutting  edge  (68) 
is  substantially  retracted  into  the  radial  slot  (721)  and 
a  protruding  position  at  which  the  first  cutting  edge 
(68)  projects  radially  outwards  from  the  radial  slot 
(721); 

the  rotary  cutter  (30)  further  comprises  second 
biasing  means  (70)  for  biasing  the  first  cutting  edge 
(68)  towards  the  retracted  position  and  the  protruding 
position; 

the  first  and  second  cutting  edges  (68,  422)  are 
arranged  to  shear  the  continuous  corrugated  strip 
(90)  when  the  first  cutting  edge  (68)  is  in  its  protruding 
position  and  the  second  cutting  edge  (422)  is  in  its  cut- 
ting  position;  and 

at  least  one  of  the  first  cutting  edge  (68)  and  the 
second  cutting  edge  (422)  is  inclined  relative  to  a  line 
which  is  perpendicular  to  the  direction  of  movement  of 
the  continuous  corrugated  strip  (90)  at  the  cutting 
location  so  that  a  contact  point  between  the  first  cut- 
ting  edge  (68)  and  the  second  cutting  edge  (422) 
moves  along  the  cutting  edges  and  hence  across  the 
continuous  corrugated  strip  (90). 

2.  A  rotary  cutter  (30)  according  to  claim  1  ,  further 
comprising  holding  pins  (112b)  for  holding  an  end 
(901)  of  the  continuous  corrugated  strip  (90)  sheared 
by  the  first  cutting  edge  (68)  and  the  second  cutting 
edge  (422)  on  teeth  (72a)  of  the  toothed  counterwheel 
(72)  in  order  to  retain  the  sheared  continous  corru- 
gated  strip  on  the  toothed  counterwheel. 

3.  A  rotary  cutter  (30)  according  to  claim  1  or  claim 
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2,  wherein  the  second  biasing  means  (70)  comprises 
a  fixed  cam  (70)  which  is  engaged  with  an  inner  end 
(84)  of  the  first  cutting  blade  (88). 

4.  A  rotary  cutter  (30)  according  to  any  one  of 
claims  1  to  3,  wherein  the  first  biasing  means  (54) 
comprises  a  rotatable  cam  (54)  which  is  engaged  with 
an  inner  end  (52)  of  the  second  cutting  blade  (42). 

5.  A  rotary  cutter  (30)  according  to  any  one  of 
claims  1  to  4,  further  comprising  rotating  means  for 
rotating  the  toothed  counterwheel  (72). 

6.  A  rotary  cutter  (30)  according  to  claim  5,  whe- 
rein  the  rotating  means  is  an  electric  motor. 

7.  A  rotary  cutter  (30)  according  to  any  one  of 
claims  1  to  6,  wherein  the  toothed  counterwheel  (72) 
has  a  circumferential  guide  slit  (724),  and  the  rotary 
cutter  (30)  further  comprises  a  guide  member  (96) 
extending  into  the  guide  slit  (724)  for  lifting  the  con- 
tinuous  corrugated  strip  (90)  off  the  counterwheel  (72) 
after  shearing  by  the  first  and  second  cutting  blades 
(88,42). 

Revendications 

1.  Couteau  circulaire  (30)  pour  decouper  un 
ruban  ondule  continu  comprenant: 

un  bati  (40); 
une  contre-roue  dentee  (72)  supportee  de 

facon  rotative  sur  le  bati  (40)  et  comprenant  au  moins 
une  fente  radiale  (721)  s'etendant  dans  la  direction 
axiale  de  la  roue; 

une  premiere  lame  de  coupe  (88)  comportant 
une  premiere  arete  de  coupe  (68),  cette  lame  etant 
recue  dans  la  fente  radiale  correspondante  (721)  ; 

une  seconde  lame  de  coupe  (42)  comportant 
une  seconde  arete  de  coupe  (422)  destinee  a  veniren 
contact  avec  la  premiere  arete  de  coupe  (68)  ;  et 

des  premiers  moyens  de  sollicitation  (54)  des- 
tines  a  solliciter  la  seconde  lame  de  coupe  (42)  vers 
une  position  de  coupe  dans  laquelle  la  premiere  arete 
de  coupe  (68)  peut  couper  le  ruban  ondule  continu 
(90)  en  cooperant  avec  la  seconde  arete  de  coupe 
(422)  ; 

caracterise  en  ce  que  : 
la  premiere  arete  de  coupe  (88)  est  recue  de 

facon  coulissante  dans  la  fente  radiale  respective 
(721)  de  manierequ'elle  puisse  sedeplacerentre  une 
position  retractee  dans  laquelle  la  premiere  arete  de 
coupe  (68)  est  sensiblement  retractee  dans  la  fente 
radiale  (721)  et  une  position  en  saillie  dans  laquelle 
la  premiere  arete  de  coupe  (68)  fait  saillie  radialement 
vers  I'exterieur  a  partir  de  la  fente  radiale  (721)  ; 

le  couteau  circulaire  (30)  comporte  en  outre 
des  seconds  moyens  de  sollicitation  (70)  destines  a 
solliciter  la  premiere  arete  de  coupe  (68)  vers  la  posi- 
tion  retractee  et  la  position  en  saillie  ; 

les  premiere  et  seconde  aretes  de  coupe  (68, 
422)  sont  agencees  pour  couper  le  ruban  ondule 

continu  (90)  quand  la  premiere  arete  de  coupe  (68) 
est  dans  sa  position  en  saillie  et  la  seconde  arete  de 
coupe  (422)  est  dans  sa  position  de  coupe  ;  et 

au  moins  I'une  parmi  la  premiere  arete  de 
5  coupe  (68)  et  la  seconde  arete  de  coupe  (422)  etant 

inclinee  par  rapport  a  une  ligne  qui  est  perpendicu- 
laire  a  la  direction  du  mouvement  du  ruban  ondule 
continu  (90)  a  I'emplacement  de  la  coupe  de  maniere 
qu'un  point  de  contact  entre  la  premiere  arete  de 

10  coupe  (68)  et  la  seconde  arete  de  coupe  (422)  se 
deplace  le  long  des  aretes  de  coupe  et  de  ce  fait  en 
travers  du  ruban  ondule  continu  (90). 

2.  Couteau  circulaire  (30)  selon  la  revendication 
1  ,  comprenant  :  en  outre  des  tiges  de  retenue  (112b) 

15  pour  maintenir  une  extremite  (901)  du  ruban  ondule 
continu  (90)  cisaille  par  la  premiere  arete  de  coupe 
(68)  et  la  seconde  arete  de  coupe  (422)  sur  des  dents 
(112a)  de  la  contre-roue  dentee  (72)  pour  retenir  le 
ruban  ondule  continu  cisaille  sur  la  contre-roue  den- 

20  tee. 
3.  Couteau  circulaire  (30)  selon  la  revendication 

1  ou  la  revendication  2,  dans  lequel  lesdits  premiers 
moyens  de  sollicitation  (70)  comprennent  une  came 
fixe  (70)  qui  est  en  engagement  avec  une  extremite 

25  interne  (84)  de  la  premiere  lame  de  coupe  (88). 
4.  Couteau  circulaire  (30)  selon  I'une  quelcon- 

ques  des  revendications  1  a  3,  dans  lequel  lesdits 
seconds  moyens  de  sollicitation  (54)  comprennent 
une  came  rotative  (54)  qui  est  en  engagement  avec 

30  une  extremite  interieure  (52)  de  la  seconde  lame  de 
coupe  (42). 

5.  Couteau  circulaire  (30)  selon  I'une  quelcon- 
ques  des  revendications  1  a  4,  comprenant  en  outre 
des  moyens  d'entrainement  en  rotation  pour  faire 

35  tourner  la  contre-roue  dentee  (72). 
6.  Couteau  circulaire  (30)  selon  la  revendication 

5,  dans  lequel  les  moyens  d'entrainement  en  rotation 
sont  constitues  par  un  moteur  electrique. 

7.  Couteau  circulaire  (30)  selon  I'une  quelcon- 
40  ques  des  revendications  1  a  6,  dans  lequel  la  contre- 

roue  dentee  (72)  comprend  une  fente  de  guidage 
circonferentlelle  (724),  et  le  couteau  circulaire  (30) 
comprend  en  outre  un  element  de  guidage  (96) 
s'etendant  dans  la  fente  de  guidage  (424)  pour  sou- 

45  lever  le  ruban  ondule  continu  (90)  de  la  contre-roue 
(72)  apres  cisaillement  par  les  premiere  et  seconde 
lames  de  coupe  (88,  42). 

so  Patentanspruche 

1  .  Schneidrolle  (30)  zum  Schneiden  eines  fortlau- 
fenden  gewellten  Bandes  (90)  mit 

einem  Rahmen  (40), 
55  einem  an  dem  Rahmen  (40)  drehbar  gehalte- 

nen,  verzahnten  Gegenrad  (72),  welches  mindestens 
einen  sich  in  axialer  Richtung  des  Rades  erstrecken- 
den  radialen  Einschnitt  (721)  aufweist, 
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einem  ersten,  eine  erste  Schneidkante  (68) 
aufweisendes  Abschneidmesser  (88),  wobei  das 
erste  Abschneidmesser  (88)  in  dem  betreffenden 
radialen  Einschnitt  (721)  aufgenommen  ist,  einem,  ei- 
ne  zweite  Schneidkante  (422)  aufweisendes  zweites 
Abschneidmesser  (42)  zum  Beruhren  der  ersten 
Schneidkante  (68),  und 

einer  ersten  Vorspanneinrichtung  (54)  zum 
Vorspannen  des  zweiten  Abschneidmessers  (42)  zu 
einer  Schneidposition  hin,  bei  der  die  erste  Schneid- 
kante  (68)  in  Zusammenwirken  mit  der  zweiten 
Schneidkante  (442)  das  fortlaufende  gewellte  Band 
(90)  abschert, 

dadurch  gekennzeichnet,  dali 
das  erste  Abschneidmesser  (88)  derart  glei- 

tend  in  dem  betreffenden  radialen  Einschnitt  (721) 
aufgenommen  ist,  dali  das  erste  Abschneidmesser 
(88)  zwischen  einer  zuruckgezogenen  Position,  in  der 
die  erste  Schneidkante  (68)  in  den  radialen  Einschnitt 
(721)  im  wesentlichen  zuruckgezogen  ist,  und  einer 
vorstehenden  Position  bewegbar  ist,  in  der  die  erste 
Schneidkante  (68)  radial  nach  auswarts  aus  dem 
radialen  Einschnitt  (721)  vorsteht, 

die  Schneidrolle  (30)  ferner  eine  zweite  Vor- 
spanneinrichtung  (70)  zum  Vorspannen  der  ersten 
Schneidkante  (68)  in  Richtung  der  zuruckgezogenen 
Position  und  der  vorstehenden  Position  aufweist,  und 

die  erste  und  die  zweite  Schneidkante  (68, 
422)  angeordnet  sind,  das  fortlaufende  gewellte  Band 
(90)  abzuscheren,  wenn  die  erste  Schneidkante  (68) 
in  ihrer  vorstehenden  Position  und  die  zweite 
Schneidkante  (422)  in  ihrer  Schneidposition  steht, 

wobei  die  erste  Schneidkante  (68)  und/oder 
die  zweite  Schneidkante  (442)  relativ  zu  einer  senk- 
recht  zur  Bewegungsrichtung  des  fortlaufenden 
gewellten  Bandes  (90)  am  Ort  des  Schnittes  stehen- 
den  Linie  so  abgeschragt  ist,  dali  ein  Beruhrpunkt 
sich  zwischen  der  ersten  Schneidkante  (68)  und  der 
zweiten  Schneidkante  (422)  entlang  der  Schneidkan- 
ten  und  dabei  quer  zum  fortlaufenden  gewellten  Band 
(90)  bewegt. 

2.  Schneidrolle  (30)  nach  Anspruch  1,  die  ferner 
Haltestifte  (112b)  zum  Halten  eines  Endes  (901)  des 
durch  die  erste  Schneidkante  (68)  und  die  zweite 
Schneidkante  (422)  an  Zahnen  (72a)  des  verzahnten 
Gegenrades  (72)  abgescherten,  fortlaufenden 
gewellten  Bandes  (90)  aufweist,  urn  das  abgescherte, 
fortlaufende  gewellte  Band  am  verzahnten  Gegenrad 
zuruckzuhalten. 

3.  Schneidrolle  (30)  nach  Anspruch  1  oder 
Anspruch  2,  bei  der  die  zweite  Vorspanneinrichtung 
(70)  eine  fest  gelagerte  Nocke  (70)  ist,  welche  mit  ei- 
nem  inneren  Ende  (84)  des  ersten  Abschneidmessers 
(88)  in  Eingriff  steht. 

4.  Schneidrolle  (30)  nach  einem  der  Anspruche  1 
bis  3,  bei  der  die  erste  Vorspanneinrichtung  (54)  eine 
drehbare  Nocke  (54)  ist,  welche  mit  einem  inneren 
Ende  (52)  des  zweiten  Abschneidmessers  (42)  in  Ein- 

griff  steht. 
5.  Schneidrolle  (30)  nach  einem  der  Anspruche  1 

bis  4,  mit  einer  Dreheinrichtung  zum  Drehen  des  ver- 
zahnten  Gegenrades  (72). 

5  6.  Schneidrolle  (30)  nach  Anspruch  5,  bei  der  die 
Dreheinrichtung  ein  elektrischer  Motor  ist. 

7.  Schneidrolle  (30)  nach  einem  der  Anspruche  1 
bis  6,  bei  der  das  verzahnte  Gegenrad  (72)  am 
Umfang  einen  Fuhrungsschlitz  (724)  aufweist  und  die 

10  Schneidrolle  (30)  ein  in  den  Fuhrungsschlitz  ragen- 
des  Fuhrungsteil  (96)  zum  Abheben  des  fortlaufenden 
gewellten  Bandes  (90)  vom  Gegenrad  (72)  nach 
Abscheren  durch  das  erste  und  zweite  Abschneid- 
messer  (88,  42)  aufweist. 
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