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(54)  Cutting  insert  for  an  abrasive  tool  and  method  of  mounting. 

(57)  The  invention  concerns  a  method  of  mounting  a  cutting  insert  (22),  such  as  a  studcutter,  in  the 
working  face  (12)  of  an  abrasive  tool,  such  as  a  drill  bit.  In  the  method  an  externally  threaded  plug  (16), 
formed  with  a  recess  (18)  therein,  is  screwed  into  a  complementally  threaded  socket  (14)  in  the  working 
face.  The  cutting  insert  (22)  is  secured  in  the  recess  (18)  in  the  plug  (16).  The  cutting  insert  (22)  has  a 
transversely  extending  formation  (20B)  which  locates  in  an  undercut  (18B)  in  the  recess  (18)  in  the  plug 
with  a  gap  between  the  formation  and  the  recess.  A  locking  insert  (32)  is  located  in  the  gap  in  such  a 
manner  as  to  anchor  the  cutting  insert  relative  to  the  plug.  The  locking  insert  is  typically  of  malleable 
material  and  is  deformed  into  the  gap. 
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BACKGROUND  TO  THE  INVENTION 

THIS  invention  relates  to  abrasive  tools. 
Abrasive  tools  are  known  which  comprise  a  body  in  which  are  mounted  cutting  inserts  which  have  a  wear- 

resistant  or  abrasive  cutting  layer.  It  is  this  layerthat  is  used  to  perform  a  cutting  or  abrading  action.  The  support 
for  the  wear-resistant  layer  may  be  in  the  form  of  a  post,  normally  of  squat  proportions.  The  mounting  of  the 
post  in  the  working  face  of  the  tool  body  can  present  problems  to  the  manufacturer  and  the  user  of  the  abrasive 
tool.  With  conventional  insert  fixing  methods,  the  subsequent  replacement  of  worn  inserts  can  also  be  a  prob- 
lem. 

SUMMARY  OF  THE  INVENTION 

According  to  a  first  aspect  of  the  present  invention,  there  is  provided  a  method  of  mounting  a  cutting  insert 
in  the  working  face  of  an  abrasive  tool  body,  the  method  comprising  the  steps  of  providing  an  externally  thread- 

is  ed  plug  formed  with  a  recess  therein,  screwing  the  plug  into  a  complementally  threaded  socket  in  the  working 
face  of  the  tool  body,  and  securing  the  cutting  insert  in  the  recess  in  the  plug,  the  cutting  insert  having  a  trans- 
versely  extending  formation  which  locates  in  an  undercut  in  the  recess  in  the  plug  with  a  gap  between  the 
formation  and  the  recess,  and  secural  of  the  cutting  insert  in  the  recess  being  achieved  by  means  of  a  locking 
insert  located  in  the  gap  in  such  a  manner  as  to  anchor  the  cutting  insert  relative  to  the  plug. 

20  In  some  cases,  the  insert  is  secured  to  the  plug  and  the  plug  is  thereafter  screwed  into  the  socket.  In  other 
cases,  particularly  where  there  is  a  preferential  orientation  for  the  cutting  insert,  the  plug  is  first  screwed  into 
the  socket  and  the  cutting  insert  is  thereafter  secured  to  the  plug.  In  all  cases,  it  is  preferred  that  the  locking 
insert  is  deformed  into  the  gap. 

In  one  application  of  the  method  it  is  used  to  mount  a  studcutter  in  the  working  face  of  a  drill  bit. 
25  According  to  another  aspect  of  the  invention,  there  is  provided  an  abrasive  tool  having  a  working  face,  a 

threaded  socket  in  the  working  face,  a  complementally  threaded  plug  screwed  into  the  socket,  a  recess  in  the 
plug,  an  undercut  in  the  recess,  a  cutting  insert  and  a  transversely  extending  formation  on  the  cutting  insert, 
the  cutting  insert  being  located  in  the  recess  with  the  formation  in  the  undercut,  and  the  cutting  insert  being 
secured  in  the  recess  by  a  locking  insert  which  locates  in  a  gap  between  the  formation  and  the  undercut. 

30  In  one  version,  the  cutting  insert  has  a  post  with  a  conically  flared  foot  and  the  undercut  is  conical  in  shape, 
the  foot  locating  in  the  undercut  and  the  cutting  insert  being  secured  in  the  recess  by  a  locking  insert,  initially 
of  tubular  shape,  deformed  into  the  gap  between  the  foot  and  the  undercut.  The  locking  insert  may  have  slots 
formed  in  one  end  thereof. 

In  another  version,  the  cutting  insert  has  a  post  with  an  enlarged  waist  and  the  recess  includes  an  annular 
35  undercut,  the  waist  locating  in  the  annular  undercut  and  the  cutting  insert  being  secured  in  the  recess  by  a 

locking  insert,  initially  of  tubular  shape,  deformed  into  the  gap  between  the  waist  and  the  annular  undercut. 
In  yet  another  version,  the  cutting  insert  has  a  post  with  a  projection  extending  therefrom  in  one  radial 

direction  and  the  recess  includes  an  undercut  enlargement  and  a  groove  extending  from  a  face  of  the  plug  to 
the  enlargement,  the  radial  projection  being  inserted  through  the  groove  and  locating  in  the  enlargement  and 

40  the  cutting  insert  being  secured  in  the  recess  by  means  of  an  insert  inserted  through  the  groove  and  deformed 
into  the  gap  between  the  projection  and  the  enlargement. 

The  abrasive  body  may  be  that  of  a  drill  bit  and  the  cutting  insert  may  then  be  a  studcutter. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  invention  will  now  be  described  in  more  detail,  by  way  of  example  only,  with  reference  to  the  accom- 
panying  drawings  in  which: 
Figure  1  illustrates  a  first  embodiment  of  the  invention  in  a  cross-sectional  view; 
Figures  2a  and  2b  illustrate  a  second  embodiment  in  an  exploded  state  and  an  assembled  state  respec- 

50  tively; 
Figures  3a  and  3b  illustrate  a  third  embodiment  in  an  exploded  state  and  an  assembled  state  respective- 

ly;  and 
Figures  4a  and  4b  illustrate  a  fourth  embodiment  in  an  exploded  state  and  an  assembled  state  respec- 

tively. 

DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  shows  an  abrasive  tool  10,  in  this  case  a  drill  bit,  having  a  working  face  12  formed  with  a  series 
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of  threaded  sockets  14,  only  one  of  which  is  visible.  Screwed  into  the  socket  14  is  a  complementally  threaded 
plug  16.  The  plug  16  has  a  central  recess  18  in  which  the  post  20  of  a  cutting  insert  22,  in  this  case  a  studcutter, 
is  fixed. 

The  studcutter  22  has  a  post  20  to  which  a  diamond  compact  24  is  secured  in  a  conventional  manner.  The 
5  compact  24  includes  a  PCD  (polycrystalline  diamond)  layer  26  forming  a  cutting  surface  of  the  studcutter.  As 

illustrated,  the  post  20  has  a  round  cylindrical  portion  20A  and  a  conically  flared  foot  20B.  The  maximum  di- 
ameter  of  the  foot  20B  is  indicated  by  the  numeral  28. 

The  recess  18  in  the  plug  16  is  of  undercut  configuration  with  a  round  cylindrical  portion  18A  having  a  di- 
ameter  30  and  a  conically  tapering  portion  1  8B  providing  the  undercut.  The  maximum  diameter  28  of  the  foot 

10  20B  is  less  than  the  diameter  30  so  that  the  post  20  can  be  located  loosely  in  the  recess  18  with  a  gap  between 
the  post  and  the  recess. 

The  post  20  is  secured  in  the  recess  18  by  means  of  a  locking  insert  in  the  form  of  a  shim  or  sleeve  32. 
The  shim  32  is  of  malleable  material  such  as  steel  and  is  initially  of  round  tubular  form.  In  order  to  secure  the 
post  20  in  the  recess  1  8,  the  shim  is  forced  downwardly  into  the  gap  between  the  post  and  the  recess,  so  that 

15  the  lower  end  of  the  shim  flares  outwardly,  guided  by  the  shape  of  the  gap,  to  the  illustrated  configuration.  It 
will  be  appreciated  that  with  the  shim  deformed  into  the  gap  in  this  manner,  the  post  20  cannot  be  withdrawn 
from  the  recess  18  and  the  studcutter  22  is  effectively  secured  to  the  plug  16. 

The  plug  16  may,  for  instance,  be  of  a  sintered  carbide  material,  but  is  preferably  of  steel.  With  the  post 
20  secured  in  the  recess  18  as  described  above,  the  plug  can  be  screwed  into  the  socket  14,  thereby  fixing 

20  the  studcutter  22  into  the  working  face  12  of  the  drill  bit  1  0  as  seen  in  Figure  1  . 
In  the  preferred  implementation  of  the  embodiment  of  Figure  1,  the  plug  16  is  initially  screwed  home  tightly 

into  the  socket  14  and  the  studcutter  22  is  thereafter  secured  in  place  in  the  recess  18,  by  means  of  the  de- 
formable  shim.  In  this  way,  the  studcutter  can  be  correctly  orientated  relative  to  the  direction  in  which  it  will 
perform  a  cutting  action  in  practice. 

25  In  cases  where  the  studcutter  22  is  subject  to  rotational  forces  in  use  of  the  drill  bit  10,  the  hand  of  the  threaded 
connection  between  the  plug  and  the  socket  14  may  be  chosen  to  be  self-tightening  under  such  rotational  forces. 

If  the  studcutter  22  should  wear  and  require  replacement,  it  is  a  relatively  simple  matter  to  unscrew  the 
plug  16  and  replace  it  with  another  identical  plug  into  which  a  fresh  studcutter  is  secured.  To  facilitate  the  screw- 
ing  and  unscrewing  of  the  plug  16  relative  to  the  socket  14,  suitable  spanner-engagable  depressions  or  the 

30  like  (not  illustrated)  can  be  provided  in  the  exposed  surface  of  the  plug. 
Reference  is  now  made  to  Figures  2a  and  2b  which  illustrate,  in  exploded  and  assembled  views  respec- 

tively,  a  slightly  modified  version  of  the  invention.  In  this  case,  after  the  plug  16  has  been  screwed  home  in 
its  socket  14,  a  studcutter  22  is  secured  in  the  recess  18  in  the  plug  by  means  of  a  shim  32  in  the  form  of  a 
tubular  sleeve  which  has  slots  40  extending  from  its  lower  edge  to  facilitate  outward  flaring  of  the  shim  as  it  is 

35  driven  downwardly  into  the  gap  between  the  post  20  and  the  recess  18.  It  will  also  be  noted  in  Figure  2  that 
the  studcutter  22  has  an  arcuately  shaped  working  end  42  of  wear  resistant  material  on  the  post. 

In  Figures  3a  and  3b,  the  post  20  of  the  studcutter  has  a  thickened  waist  portion  44  but  is  otherwise  of 
cylindrical  shape.  Once  again,  there  is  an  arcuately  shaped  working  end  on  the  post.  The  recess  18  is  formed 
with  an  undercut  shape  as  illustrated.  The  post  20  can  be  slipped  into  the  recess  18  and  is  secured  there,  as 

40  in  the  previous  embodiments,  by  means  of  a  deformable  shim  or  sleeve  46  which  is  driven  into  the  gap  between 
the  post  and  the  recess. 

In  Figures  4a  and  4b,  the  post  20  has  an  arcuate  working  end  48  and  includes  a  radial  projection  50.  The 
recess  18  in  the  plug  16  includes  a  groove  or  keyway  52  leading  from  the  surface  of  the  plug  to  an  undercut 
54.  The  post  can  be  slipped  into  the  recess  with  the  projection  50  moving  along  the  groove  52  and  finally  lo- 

45  eating  in  the  undercut  54.  The  post  is  secured  in  position  in  the  plug  by  means  of  a  deformable  strip  56,  typically 
of  malleable  metal,  which  is  forced  down  the  groove  52  and  into  the  gap  between  the  projection  50  and  the 
undercut  54,  as  illustrated. 

It  will  be  appreciated  that  the  location  of  the  projection  50  in  the  undercut  54  in  Figure  4b  prevents  the 
post  20  from  rotating  with  respect  to  the  plug  16.  This  type  of  secural  system  may  thus  be  used  in  situations 

so  where  there  has  to  be  high  torsional  resistance  to  rotation  of  the  studcutter  or  other  cutting  insert  with  respect 
to  its  mounting.  It  will  be  appreciated  that  various  other  non-rotation  measures  can  be  taken  and  that  a  system 
such  as  that  illustrated  in  Figure  4  could  be  used  with  the  other  embodiments. 

As  stated  above,  it  is  preferable  with  an  embodiment  such  as  that  of  Figure  1  to  screw  the  plug  home  into 
the  socket  before  the  studcutter  is  secured  to  the  plug.  In  the  case  of  the  studcutter  22  of  Figure  1,  this  is 

55  because  the  studcutter  has  a  preferential  cutting  or  working  direction  and  it  is  accordingly  important  for  the 
studcutter  to  be  properly  orientated  when  the  abrasive  tool  is  assembled.  In  the  case  of  studcutters  such  as 
those  seen  in  the  other  Figures,  there  is  no  preferred  working  direction,  so  in  these  cases  it  is  possible  to  se- 
cure  the  studcutter  to  the  plug  first  and  only  then  screw  the  plug  into  its  socket. 
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It  should  also  be  noted  that  the  invention  is  not  limited  to  the  mounting  of  studcutters  whether  having  one 
of  the  illustrated  shapes  or  otherwise.  In  the  case  of  studcutters,  various  other  cross-sectional  post  and  work- 
ing  end  shapes  are  possible.  Apart  from  studcutters,  it  is  anticipated  that  the  invention  will  find  application  in 
the  mounting  of  a  wide  variety  of  different  cutting  inserts  in  abrasive  tools. 

Claims 

1.  Amethod  of  mounting  a  cutting  insert  (22)  in  the  working  face  (12)  of  an  abrasive  tool  body,  characterised 
10  in  that  the  method  comprises  the  steps  of  providing  an  externally  threaded  plug  (16)  formed  with  a  recess 

(18)  therein,  screwing  the  plug  (16)  into  a  complementally  threaded  socket  (14)  in  the  working  face  (12) 
of  the  tool  body,  and  securing  the  cutting  insert  (22)  in  the  recess  (18)  in  the  plug  (16),  the  cutting  insert 
(22)  having  a  transversely  extending  formation  (20B,  44,  50)  which  locates  in  an  undercut  (18B,  54)  in 
the  recess  (18)  in  the  plug  (16)  with  a  gap  between  the  formation  (20B,  44,  50)  and  the  recess  (18),  and 

15  secural  of  the  cutting  insert  (22)  in  the  recess  (18)  being  achieved  by  means  of  a  locking  insert  (32,  46, 
56)  located  in  the  gap  in  such  a  manner  as  to  anchor  the  cutting  (22)  insert  relative  to  the  plug  (16). 

2.  A  method  according  to  claim  1  characterised  in  that  the  insert  (22)  is  secured  to  the  plug  (16)  and  the 
plug  (16)  is  thereafter  screwed  into  the  socket  (14). 

20 
3.  A  method  according  to  claim  1  characterised  in  that  the  plug  (16)  is  screwed  into  the  socket  (14)  and  the 

cutting  insert  (22)  is  thereafter  secured  to  the  plug  (16). 

4.  Amethod  according  to  any  one  of  the  preceding  claims  when  used  to  mount  a  studcutter  (22)  in  the  work- 

2s  ing  face  (1  2)  of  a  drill  bit. 

5.  Amethod  according  to  any  one  of  the  preceding  claims  including  the  step  of  deforming  the  locking  insert 
(32,  46,  56)  into  the  gap. 

6.  An  abrasive  tool  having  a  working  face  (12),  characterised  by  a  threaded  socket  (14)  in  the  working  face 
30  (12),  a  complementally  threaded  plug  (16)  screwed  into  the  socket  (14),  a  recess  (18)  in  the  plug  (16),  an  un- 

dercut  (18b,  54)  in  the  recess  (18),  a  cutting  insert  (22)  and  a  transversely  extending  formation  (20B,  44,  50) 
on  the  cutting  insert  (22),  the  cutting  insert  (22)  being  located  in  the  recess  (18)  with  the  formation  (20B,  44, 
50)  in  the  undercut  (18B,  54),  and  the  cutting  insert  (22)  being  secured  in  the  recess  (18)  by  a  locking  insert 
(32,  46,  56)  which  locates  in  a  gap  between  the  formation  (20B,  44,  50)  and  the  undercut  (18B,  54). 
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7.  An  abrasive  tool  according  to  claim  6  characterised  in  that  the  cutting  insert  (22)  has  a  post  (20)  with  a 
conically  flared  foot  (20B)  and  the  undercut  (18B)  is  conical  in  shape,  the  foot  (20B)  locating  in  the  un- 
dercut  (18B)  and  the  cutting  insert  (22)  being  secured  in  the  recess  (18)  by  a  locking  insert  (32),  initially 
of  tubular  shape,  deformed  into  the  gap  between  the  foot  (20B)  and  the  undercut  (18B). 

8.  An  abrasive  tool  according  to  claim  7  characterised  in  that  the  locking  insert  (32)  has  slots  (40)  formed 
in  one  end  thereof. 

9.  An  abrasive  tool  according  to  claim  6  characterised  in  that  the  cutting  insert  (22)  has  a  post  (20)  with  an 
enlarged  waist  (44)  and  the  recess  includes  an  annular  undercut,  the  waist  (44)  locating  in  the  annular 
undercut  and  the  cutting  insert  (22)  being  secured  in  the  recess  (18)  by  a  locking  insert  (46),  initially  of 
tubular  shape,  deformed  into  the  gap  between  the  waist  (44)  and  the  annular  undercut. 

10.  An  abrasive  tool  according  to  claim  6  characterised  in  that  the  cutting  insert  (22)  has  a  post  with  a  pro- 
jection  (50)  extending  therefrom  in  one  radial  direction  and  the  recess  (18)  includes  an  undercut  enlarge- 
ment  (54)  and  a  groove  (52)  extend  ing  from  a  face  of  the  plug  to  the  enlargement  (54),  the  radial  projection 
(50)  being  inserted  through  the  groove  (52)  and  locating  in  the  enlargement  (54)  and  the  cutting  insert 
(22)  being  secured  in  the  recess  (18)  by  means  of  an  insert  (56)  inserted  through  the  groove  (52)  and 
deformed  into  the  gap  between  the  projection  (50)  and  the  enlargement  (54). 

11.  An  abrasive  tool  according  to  any  one  of  claims  6  to  10  characterised  in  that  it  is  a  drill  bit. 

12.  An  abrasive  tool  according  to  claim  11  characterised  in  that  the  cutting  insert  (22)  is  a  studcutter. 
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