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©  An  apparatus  of  chamfering  planar  plate. 

©  The  invention  concerns  an  apparatus  of  chamfer- 
ing  edges  of  planar  pfates,  particularly  of  printed 
wiring  boards.  According  to  the  invention  the  plates 
are  stacked  in  a  first  step  and  then  chamfered  in 
such  a  manner  that  the  lower  edge  of  an  upper  plate 
and  the  upper  edge  of  a  lower  plate  are  chamfered 
simultaneously. 
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AN  APPARATUS  OF  CHAMFERING  PLANAR  PLATE 

movable  along  stacked  surface  of  the  plates  and 
workable  along  edges  of  said  stacked  plates  in 
response  to  said  detection. 

Preferably,  said  tool  is  a  V-shaped  groove 
working  tool. 

Peferably,  said  means  to  detect  border  is  a 
CCD  camera. 

Perferably,  said  means  to  detect  border  is  a 
proximate  sensor  to  detect  copper  film. 

Preferably,  said  means  to  detect  border  in- 
cludes  a  numerical  control  means  to  correct  thick- 
ness  of  metal  layer. 

Technical  Field  to  which  the  Invention  relates 

The  present  invention  relates  to  an  apparatus 
of  chamfering  edges  of  planar  plate.  The  present 
invention  is  developed  to  chamfer  edges  of  printed 
wiring  board  as  one  of  the  manufacturing  process 
thereof.  However,  the  apparatus  can  be  utilized  as 
chamfering  planar  plates  in  general. 

10 
Description  of  the  Prior  Art 

Conventional  planar  plates  are  chamfered  one 
by  one.  Namely,  one  plate  is  positioned  correctly 
on  a  chamfering  table  and  a  tool  chamfers  four 
edges  of  the  plate,  and  then  the  plate  is  reversed 
and  the  same  process  must  be  performed. 

75  Advantageous  Effects  of  the  Invention 

As  the  plates  are  stacked,  positioning  of  the 
plates  is  one  for  stacked  plates  and  no  reverse 
process  is  necessary.  As  the  border  between  two 
stacked  plates  is  detected  precisely,  the  tool  guide 
is  accurately  performed  and  the  edges  to  be  cham- 
fered  are  accurately  determined.  As  the  tool  forms 
V-shaped  grooves,  no  reverse  problem  occurs.  The 
apparatus  performs  accurate  chamfering  in  a  very 
short  time  period,  even  if  the  plates  to  be  cham- 
fered  include  thickness  variety. 

Whereas  conventional  chamfering  processes 
need  about  3 - 5   seconds  per  sheet  and  the 
chamfer  result  is  not  sufficient,  the  present  process 
performs  sufficiently  accurate  chamfering  in  about 
1/3  of  the  time. 

Disadvantages  of  the  Prior  Art 

Such  conventional  process  is  time  consuming 
as  the  plate  must  be  positioned  accurately  on  a 
table,  especially  when  the  chamfering  tool  is  guid- 
ed  automatically.  Basically,  four  edges  of  the  plate 
are  at  first  chamfered  and  then  the  plate  must  be 
reversed  so  that  automatic  chamfering  apparatus  is 
very  difficult,  especially  when  the  plate  to  be  cham- 
fered  is  thin  because  positioning  of  the  plate  is 
difficult. 

Consequently,  conventional  chamfering  in- 
cludes  disadvantages  such  that  it  is  difficult  to 
maintain  accurate  plane.  Moreover,  inaccurate  posi- 
tioning  and  warping,  and/or  damage  by  the  tool 
may  frequently  occur.  Thus,  ordinary  chamfering  is 
time  consuming  and  results  in  poor  productivity. 

20 

25 

30 

Brief  Description  of  the  Drawings 

Figure  1  is  a  schematic  side  view  of  the 
chamfering  apparatus  according  to  the  present  in- 
vention,  a  portion  of  which  is  broken  away. 

Figures  2A,  2B  and  2C  are  plan  views  show- 
ing  an  arrangement  of  stacked  plates  and  working 
tools,  and 

Figure  3  is  similar  to  Fig.  2  whereby  four 
tools  are  provided. 

35 

Technical  Problem 

The  object  of  the  present  invention  is  to  elimi- 
nate  or  at  least  mitigate  the  above  mentioned  dis- 
advantages  and  to  provide  an  improved  apparatus 
of  chamfering  planar  plate,  so  that  the  chamfering 
process  is  performed  to  a  plurality  of  stacked 
plates  and  positioning  errors  and  warp  problems 
are  not  caused. 

40 
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Detailed  Description  of  the  Preferred  Embodiment 

As  to  chamfering  apparatus,  the  present  inven- 
tion  is  not  merely  an  improvement  of  the  prior  art, 
since  resembled  prior  art  cannot  be  found. 

Now,  a  preferred  embodiment  of  the  present 
invention  as  a  printed  wiring  boards  chamfering 
apparatus  will  be  described  referring  to  the  draw- 
ings. 

The  printed  wiring  boards  chamfering  appara- 

Solution  of  the  Technical  Problem 

According  to  the  present  invention,  chamfering 
apparatus  comprises  means  to  stack  a  plurality  of 
planar  plates,  means  to  detect  border  between 
adjacent  plates,  and  working  tool  means  relatively 
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embodiment.  Nonmetailic  plates  having  metal  film 
can  be  chamfered  by  utterly  the  same  process. 
Other  plates  can  be  chamfered  by  utilizing  neces- 
sary  border  detect  devices  having  the  desired  ac- 

5  curacy. 
As  described,  by  chamfering  the  plates  in 

stacked  condition,  production  efficiency  is  remark- 
ably  improved.  Flatness  of  plates  is  maintained 
sufficiently,  so  that  warp  or  incorrect  chamfer  is  not 

w  produced. 
Instead  of  mechanical  cutting  means  also 

beam  cutting  means  may  be  used,  such  as  laser 
beams  or  beams  of  ions  or  electrons,  respectively. 

tus  includes  a  stacking  device,  an  aligning  device, 
a  border  detecting  device,  a  chamfering  device,  a 
turning  device  and  a  discharge  device. 

The  stacking  device  stacks  a  plurality,  e.  g.  10 
to  250  sheets,  of  base  plates  which  are  cut  by  a 
cutting  machine  in  a  suitable  container  of  easily 
disassembled. 

At  the  aligning  device,  the  plates  are  pushed 
from  both  sides  to  be  in  parallel  with  each  other, 
and  they  are  pushed  from  above  to  maintain 
stacked  state.  Then  they  are  supplied  to  the  cham- 
fering  device. 

The  border  detecting  device  detects  the  border 
between  adjacent  plates  by  means  of  CCD  camera 
or  a  proximate  sensor  detecting  copper  film  which 
covers  the  printed  wiring  board  at  the  chamfering 
station. 

The  chamfering  device  utilizes  a  numerical 
control  device  to  move  the  V-shaped  tool  to  align 
the  tool  precisely  to  the  detected  border  and  cor- 
rects  the  copper  film  thickness  of  17  -  35  urn  so 
that  the  center  of  the  tool  precisely  aligns  with 
center  of  the  border.  Then  the  cutter  moves  along 
the  border  cutting  the  lower  edge  of  the  upper 
plate  and  the  upper  edge  of  the  lower  plate  by  one 
movement  of  the  cutter. 

The  cutting  process  is  shown  in  Fig.  1.  A 

copper  film  2  on  a  stacked  base  plate  1  is  detected 
by  a  detecting  device,  not  shown,  and  center  line  4 
of  a  tool  5  is  aligned  with  the  border  line  3  on  the 
copper  film  2.  The  included  angle  of  the  tool  may 
be  between  45  -  90°  and  the  tool  cut  along  the 
border  desired  depth  such  as  shown  in  Fig.  1. 
Cutting  is  performed  sequentially  from  below.  Of 
course,  when  both  surfaces  of  the  base  plate  are 
clad  with  copper  film,  the  above  mentioned  correc- 
tion  of  copper  thickness  is  not  necessary. 

When  chamfer  cutting  reaches  to  uppermost 
plate,  the  turning  device  turns  the  stack  of  plates  at 
90°  to  face  the  tool  5  next  surface  of  the  stack  of 
plates  1.  As  shown  in  Fig.  2,  when  two  sets  of  tools 
are  used,  one  turning  is  sufficient  to  chamfer  four 
edges  of  the  plates,  and'when  four  sets  of  tools  are 
utilized  as  shown  in  Fig.  3,  no  turning  is  necessary 
to  complete  chamfer  work.  In  this  case,  250  sheets 
can  be  chamfered  in  about  5  minutes.  A  tool  hold 
and  moving  device  6  is  shown  in  Fig.  2. 

After  complete  chamfering  of  eight  edges  of 
the  plates,  the  base  plates  are  conveyed  to  a 
discharge  device  where  the  plates  are  prepared  for 
a  next  process  not  related  to  the  present  invention. 

In  the  drawings  shown,  a  rotary  cutter  is  used 
to  perform  45°  chamfer.  Other  desired  tool  e.  g. 
end  mill  can  be  used  to  perform  90  chamfer. 
Angle  and  depth  of  the  chamfer  can  be  selected  as 
desired. 

The  present  invention  concerns  the  chamfering 
of  stacked  printed  wiring  boards  as  a  preferred 

75 
Claims 

1  .  An  apparatus  of  chamfering  edges  of  planar 
plates  comprising  means  to  stack  a  plurality  of 

20  planar  plates,  means  to  detect  the  borders  between 
adjacent  plates,  and  working  tool  means  relatively 
movable  along  stacked  surface  of  the  plates  and 
workable  along  edges  of  said  stacked  plates  in 
response  to  said  detection. 

25  2.  An  apparatus  according  to  claim  1,  in  which 
said  tool  is  a  V-shaped  groove  working  tool. 

3.  An  apparatus  according  to  claim  1,  in  which 
said  means  to  detect  border  is  a  CCD  camera. 

4.  An  apparatus  according  to  claim  1  ,  in  which 
30  said  means  to  detect  border  is  a  proximate  sensor 

to  detect  copper  film. 
5.  An  apparatus  according  to  claim  3  or  4,  in 

which  said  means  to  detect  border  includes  a  nu- 
merical  control  means  to  correct  thickness  of  metal 

35  layer. 
6.  An  apparatus  according  to  claim  1,  char- 

acterized  in  that  the  center  line  (4)  of  a  tool  (5)  is 
aligned  with  a  border  line  (3)  on  a  copper  film  (2). 

7.  An  apparatus  according  to  claim  6,  char- 
40  acterized  in  that  the  cutting  portion  of  the  tool  (5) 

includes  an  angle  between  45  and  90  . 
8.  An  apparatus  according  to  claim  1,  char- 

acterized  in  that  the  depth  of  the  cut  portion  of 
the  plate  (1)  is  about  1/20  of  the  total  width  of  the 

45  plate  (1). 
9.  An  apparatus  according  to  claim  1,  char- 

acterized  in  that  two  sets  of  tools  (5)  are  used 
together  with  turning  means  which  turn  the  stacked 
plates  about  90  . 

so  10.  An  apparatus  according  to  claim  1,  char- 
acterized  in  that  the  tool  (5)  comprises  a  rotary 
disk,  the  end  of  which  consists  of  cutting  means 
having  an  angle  between  45  and  90  ,  said  disk 
being  movable  along  a  vertical  axis,  thus  cutting 

55  two  edges  of  the  lowermost  plates  simultaneously 
up  to  the  edges  of  the  uppermost  plates. 
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