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©  This  disclosure  relates  to  a  hole  cutter  compris- 
ing  a  spindle  (10)  having  a  rearward  end  (12)  shaped 
to  be  engaged  and  rotated  by  a  drive  machine,  the 
spindle  further  having  a  front  end  and  an  axial  center 
bore  (14).  A  cylindrical  blade  (44)  is  attached  to  the 
front  end  of  the  spindle.  A  centering  pin  (20)  is 
supported  in  telescopic  relation  within  the  center 
bore  (14)  of  the  spindle,  the  pin  engaging  with  the 
spindle  to  limit  the  forward  movement  of  the  pin 
relative  to  the  spindle.  A  spring  (28)  is  supported  in 
the  center  bore  (14)  and  urges  the  pin  forwardly 
relative  to  the  spindle  to  normally  project  a  portion  of 
the  pin  forwardly  from  the  spindle  and  the  blade.  A 
center  drill  (60)  is  attached  to  the  front  end  of  the 
spindle  and  projects  forwardly  from  the  blade,  the 
drill  having  an  axial  center  bore  (64)  which  receives 
the  projected  portion  of  the  pin  (20).  The  drill  further 
has  a  bit  (62)  attached  to  its  front  end. 

F i g .   3  

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.4) 



1 EP  0  589  108  A1 2 

The  present  invention  relates  to  a  hole  cutter  or 
core  drill  for  cutting  a  relatively  large  hole  in  a 
relatively  thick  plate  of  metal  such  as  steel. 

The  applicant's  U.S.  Patent  No.  4,408,935 
dated  Oct.  II,  1983  shows  a  metal  borer  of  this 
general  type  including  a  shank  4,  a  cylindrical 
blade  I  and  a  centering  pin  8,  which  is  supported 
by  the  shank  and  urged  by  a  spring  to  normally 
project  forwardly  from  the  blade.  When  in  use,  first, 
a  thick  metal  plate  has  a  small  center  recess 
formed  by  a  separate  drill,  and  the  pointed  end  of 
pin  8  is  located  in  the  recess.  Then,  the  shank  4  is 
rotated  and  pressed  forwardly  so  that  the  blade  I 
cuts  a  hole  around  the  recess,  while  the  pin  8  is 
retracted  into  the  shank  4.  If  the  center  recess  is 
too  shallow  or  the  spring  is  too  weak,  the  pin  8 
may  jump  out  of  the  recess  during  the  operation, 
thus  losing  the  centering  action. 

The  applicant's  Japanese  Patent  Early  Publica- 
tion  No.  H.4-I05.8II  dated  April  7,  1992  shows  an- 
other  hole  cutter  including  a  shank  2,  a  cylindrical 
blade  6  and  a  center  drill  10,  which  is  fixed  to  the 
shank  2  and  projects  forwardly  from  the  blade  6. 
First,  the  drill  10  bores  a  center  bore  in  a  metal 
plate.  If  the  plate  is  thick,  the  center  boring  may 
continue  after  the  blade  6  begins  cutting,  and  con- 
sequently  add  a  resistance  to  the  cutting  resistance 
of  the  blade  6,  thus  lowering  the  operation  effi- 
ciency. 

It  is  a  general  object  of  the  present  invention  to 
provide  a  hole  cutter  having  both  a  center  drill  for 
initially  boring  a  sufficiently  deep  center  bore  in  a 
metal  plate,  and  a  centering  pin  for  insertion  into 
the  bore. 

A  hole  cutter  according  to  this  invention  com- 
prises: 

a  spindle  adapted  to  be  rotated  and  pressed 
forwardly  toward  its  front  end,  the  spindle  having 
an  axial  center  bore, 

a  cylindrical  blade  adapted  to  be  fixed  to  the 
front  end  of  the  spindle, 

a  centering  pin  supported  in  telescopic  relation 
with  the  spindle  bore,  the  pin  having  means  for 
engaging  with  the  spindle  to  limit  the  forward 
movement  of  the  pin  relative  to  the  spindle, 

a  spring  supported  in  the  spindle  bore  and 
urging  the  pin  forwardly  relative  to  the  spindle  to 
normally  project  a  portion  of  the  pin  forwardly  from 
the  spindle  and  blade,  and 

a  center  drill  adapted  to  be  fixed  to  the  front 
end  of  the  spindle  to  project  forwardly  from  the 
blade,  the  drill  having  an  axial  center  bore  for 
receiving  the  projected  portion  of  the  pin  and  a  bit 
at  its  front  end. 

A  preferred  embodiment  of  the  invention  is 
shown  in  the  accompanying  drawings,  wherein: 

Fig.  I  is  an  exploded  perspective  view  of  a  hole 
cutter  according  to  the  invention; 

Fig.  2  is  a  side  view  in  axial  section  of  the 
cutter; 
Fig.  3  is  a  side  view  of  part  of  the  cutter;  and 
Fig.  4  is  a  sectional  view  along  line  4-4  of  Fig.  2, 

5  but  with  parts  angularly  moved  somewhat. 
With  reference  to  the  drawings,  particularly  to 

Figs.  1  and  2,  the  hole  cutter  includes  a  spindle  10 
having  a  shank  12  at  its  rear  end,  which  can  be 
chucked  to  a  drive  shaft  of  a  drill  press  (not  shown) 

io  to  be  rotated  and  pressed  forwardly. 
The  spindle  10  has  an  axial  center  bore  14, 

which  ends  in  an  inner  thread  16,  and  another  axial 
center  bore  18,  which  is  connected  to  the  bore  14 
and  is  smaller  in  diameter  than  it. 

75  A  centering  pin  20  has  a  rear  flange  22  in  the 
bore  14  and  a  pointed  front  end  24,  and  can  slide 
axially  through  the  bores  14  and  18.  The  forward 
movement  of  the  pin  20  is  limited  by  the  flange  22 
engaging  with  the  front  end  of  larger  bore  14.  A 

20  rear  stop  screw  26  engages  with  the  thread  16.  A 
spring  28  is  compressed  between  the  screw  26 
and  the  pin  flange  22  and  urges  the  pin  20  for- 
wardly. 

The  spindle  10  has  a  front  end  portion  30 
25  smaller  in  diameter  than  the  middle  portion  (be- 

tween  the  shank  12  and  the  end  portion  30),  a 
peripheral  step  32  being  formed  between  the  mid- 
dle  portion  and  the  portion  30.  The  front  end  por- 
tion  30  has  three  notches  34  (Figs.  3  and  4)  at 

30  angularly  regular  intervals  in  its  peripheral  surface. 
Each  notch  34  is  connected  and  axially  aligned 
with  a  plane  or  flat  surface  36  in  the  periphery  at 
the  front  end  of  portion  30  (see  Fig.  1). 

The  front  portion  30  also  has  a  radial  hole  38 
35  diametrically  through  it,  one  end  of  the  hole  open- 

ing  in  the  bottom  of  one  notch  34  and  being 
narrowed  relative  to  the  other  end.  As  best  shown 
in  Fig.  4,  the  narrow  end  of  hole  38  is  offset 
angularly  from  the  center  of  the  notch  34,  and 

40  divides  the  bottom  of  this  notch  into  a  long  side 
34a  and  a  short  side  34b. 

A  ball  40  is  placed  in  the  narrowed  end  of  the 
hole  38  and  urged  outwardly  by  a  spring  42  com- 
pressed  between  the  ball  40  and  the  pin  20  to 

45  normally  project  a  portion  of  the  ball  from  the 
narrowed  end  of  the  hole  and  a  smaller  portion 
beyond  the  plane  surface  36  (see  Fig.  2). 

A  cylindrical  blade  44  (Fig.  1)  has  a  number  of 
teeth  46  at  its  forward  end,  and  it  has  three  round 

50  bumps  or  inner  projections  48  (Figs.  2  and  4)  at 
angularly  regular  intervals  adjacent  its  rear  end. 
The  projections  48  transmit  the  torque  from  the 
spindle  10  to  the  blade  44. 

By  axially  aligning  one  projection  48  with  the 
55  long  side  34a  of  the  notch  associated  with  the  hole 

38,  the  blade  44  can  be  slid  axially  on  the  front  end 
spindle  portion  30  until  it  contacts  the  step  32  (see 
Fig.  2)  and  the  projections  48  reach  the  notches 
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34.  Then,  by  manually  rotating  the  blade  44  clock-  Claims 
wise  as  seen  in  Fig.  4  relative  to  the  spindle  10, 
one  of  the  projections  48  snaps  over  the  ball  40  to  1.  A  he 
the  short  side  34b  of  the  notch  (Fig.  4)  to  normally 
fix  the  blade  44  to  the  spindle  10  both  axially  in  the  5  be  < 
upward  direction  and  angularly  in  the  counter-cloc-  said 
kwise  direction.  axia 

The  front  spindle  portion  30  includes  two  legs 
50  (Figs.  1  and  3)  which  project  downwardly  from  fron 
its  bottom  end,  each  leg  having  inner  and  outer  10 
cylindrical  surfaces  52  and  54.  Each  outer  surface  relal 
54  has  a  peripheral  groove  56  for  receiving  and  said 
engaging  with  a  split  ring  58.  spin 

A  center  drill  60  includes  a  tubular  part  61  and  pin  i 
a  bit  62.  The  part  61  has  a  center  bore  64  that  is  is 
slightly  larger  than  the  centering  pin  20.  The  axial  urgii 
center  bore  64  has  the  same  diameter  as  the  die 
smaller  bore  18  of  spindle  10,  so  that  a  front  forw 
portion  of  the  pin  20  can  axially  slide  in  the  bores  and 
18  and  64.  20 

The  rear  end  of  the  drill  60  has  two  recesses  end 
66  (Figs.  1  and  3),  each  being  in  driving  engage-  frorr 
ment  with  one  spindle  leg  50,  and  two  aligned  bore 
peripheral  grooves  68  for  engagement  with  the  split  said 
ring  58  (see  Fig.  3).  The  legs  and  the  ring  normally  25  to  it 
keep  the  drill  60  in  engagement  with  the  spindle 
10.  2.  A  hi 

The  bit  62  is  secured  to  the  tubular  part  61.  said 
The  bit  62  extends  into  the  lower  end  of  the  bore  to  e: 
64  of  the  part  61  and  they  are  secured  together  by  30 
crimping  a  portion  63  of  the  party  61  into  a  dimple 
in  the  bit  62. 

In  operation,  with  the  blade  44  and  the  drill  60 
engaging  with  the  spindle  10  as  shown  in  Fig.  2, 
the  spindle  10  is  rotated  clockwise  as  seen  from  35 
the  rear  and  pressed  forwardly,  so  that  the  drill  bit 
62  bores  a  center  bore  at  a  predetermined  point  in 
a  thick  metal  plate.  When  a  predetermined  depth  of 
the  center  bore  is  reached  (before  the  bottom  end 
of  the  part  61  engages  the  metal  plate),  the  opera-  40 
tion  is  stopped  and  the  cutter  tool  is  pulled  back 
from  the  plate. 

Then,  the  center  drill  60  is  pulled  forwardly 
against  the  force  of  split  Ping  58  to  disengage  the 
drill  60  from  the  spindle  10.  It  will  be  noted  that  the  45 
centering  pin  20  has  substantially  the  same  diam- 
eter  as  the  bit  62.  Thereafter,  the  thus  exposed 
pointed  front  end  24  of  the  centering  pin  20  is 
inserted  into  the  earlier  formed  center  bore,  and 
the  spindle  10  is  again  rotated  and  pressed  so  that  so 
the  blade  44  cuts  a  hole  around  the  center  bore  in 
the  plate.  During  this  cutting,  the  pin  20  is  held  in 
the  center  bore  securely  without  springing  out  be- 
cause  it  is  inserted  into  the  bore  substantially  to 
the  full  depth  of  the  previously  drilled  bore.  55 

A  hole  cutter  comprising 
a  spindle  having  a  rearward  end  shaped  to 

be  engaged  and  rotated  by  a  drive  machine, 
said  spindle  further  having  a  front  end  and  an 
axial  center  bore, 

a  cylindrical  blade  for  attachment  to  said 
front  end  of  said  spindle, 

a  centering  pin  supported  in  telescopic 
relation  within  said  center  bore  of  said  spindle, 
said  pin  having  means  for  engaging  with  said 
spindle  to  limit  the  forward  movement  of  said 
pin  relative  to  said  spindle, 

a  spring  supported  in  said  center  bore  and 
urging  said  pin  forwardly  relative  to  said  spin- 
dle  to  normally  project  a  portion  of  said  pin 
forwardly  from  said  spindle  and  said  blade, 
and 

a  center  drill  for  attachment  to  said  front 
end  of  said  spindle  and  projecting  forwardly 
from  said  blade,  the  drill  having  an  axial  center 
bore  which  receives  the  projected  portion  of 
said  pin,  said  drill  further  having  a  bit  attached 
to  its  front  end. 

A  hole  cutter  as  set  forth  in  Claim  1,  wherein 
said  center  drill  is  detachable  from  said  spindle 
to  expose  said  projected  portion  of  said  pin. 
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