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©  Drill. 

©  The  invention  relates  to  a  drill  for  metal  working  comprising 
a  drill  body  (11)  and  a  drill  tip  (12)  with  cutting  elements.  The  drill 
tip  (12)  is  releasably  fastened  to  the  drill  body  (11)  by  means  of 
fasteners  which  are  provided  on  mutual  sides  of  the  centerline 
(CL)  of  the  drill  (10).  the  planar  underneath  surface  (21)  of  the 
drill  tip  is  provided  with  a  central,  at  least  partially  conical  recess 
which  is  intended  to  receive  a  central  extension  (22)  provided  in 
the  mainly  planar  front  surface  (16)  of  the  drill  body  in  order  to 
centre  the  drill  tip  in  relation  to  the  drill  body.  The  extension  (22) 
will  engage  with  the  partially  conical  recess.  The  invention  also 
relates  to  a  drill  tip  (12)  intended  to  be  secured  to  the  drill  body 
(11). 
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escription 

Drill 

The  present  invention  relates  to  a  drill  comprising 
drill  body  provided  with  a  drill  tip  having  cutting 
ements  and  chip  flutes,  said  drill  tip  being  5 
etachably  attached  to  the  front  surface  of  said  drill 
ody  by  fastening  means  whereby  the  underneath 
urface  of  the  drill  tip  and  the  front  surface  of  said 
rill  body  having  a  centrally  located  extension  and  a 
orresponding  recess.  The  invention  also  relates  to  10 
drill  tip  intended  to  be  secured  to  the  drill  body. 
A  drill  of  the  aforementioned  type  is  disclosed  in 

iS-A-4,684,298  in  which  a  drill  tip  is  provided  with  an 
itegral  extension  which,  however,  requires  a  very 
igh  accuracy  at  the  manufacture  of  such  drill  tip  in  15 
rder  to  assure  that  the  extension  and  recesses  for 
le  fastening  means  shall  be  linearly  oriented  with 
orresponding  recesses  in  the  drill  body.  The  hard 
letal  is  very  sensitive  for  bending  forces  and  the 
itegral  extension  of  said  prior  drill  has  therefore  20 
ften  become  broken  during  the  drilling  operation, 
his  prior  drill  also  is  equipped  with  fastening  means 
/ith  central  flushing  channels.  These  fastening 
leans  must  therefore  be  provided  with  relatively 
irge  cross-section  diameters  to  include  said  chan-  25 
lels.  This  results  in  a  correspondingly  reduced 
hickness  of  material  at  the  drill  tip  which  reduces  its 
itrength. 

It  is  therefore  a  purpose  of  the  present  invention 
o  provide  a  drill  with  easily  exchangeable  cutting  30 
dements.  It  is  another  purpose  of  the  invention  to 
>rovide  a  drill  with  an  accurately  oriented  drill  tip. 

It  is  another  purpose  of  the  invention  to  provide  a 
irill  with  a  reliable  connection  between  the  drill  body 
ind  its  associated  drill  tip.  35 

It  is  another  purpose  of  the  invention  to  provide  a 
drill  tip  with  improved  strength. 

It  is  yet  another  purpose  of  the  invention  to 
provide  a  drill  tip  having  externally  provided  flushing 
;hannels  in  order  to  transmit  flushing  medium.  40 

The  invention  will  be  more  clearly  described 
lereinafter  in  connection  with  the  appended  draw- 
ngs  wherein  further  characterizing  features  and 
advantages  will  become  apparent. 

Fig.  1  shows  a  drill  according  to  the  invention  45 
in  a  side  view. 

Fig.  2  shows  a  drill  according  to  the  Invention 
in  atop  view. 

Fig.  3  and  4  show  a  cross-sectional  view  of 
the  drill  according  to  the  line  Ill-Ill  and  IV-IV  50 
respectively  in  Fig.  2. 

Fig.  5  to  9  show  various  embodiments  of  the 
centering  means. 

Fig.  10  and  1  1  show  different  embodiments  of 
elastic  inserts.  55 

Fig.  12  shows  a  portion  of  a  drill  tip  according 
to  the  invention  in  a  cross-sectional  view. 

Fig.  1  shows  a  drill  according  to  the  invention 
comprising  a  drill  body  11  and  a  drill  tip  12,  said  drill 
having  a  rotary  direction  R.  The  drill  is  substantially  60 
cylindrical^  shaped  and  includes  a  shaft  (not  shown) 
in  its  anchoring  portion  and  two  screw  shaped  chip 
flutes  14,  15  which  extend  from  said  shaft  to  the 

ppOSlie  eilU  Ul  UIBUMIIUUUJ.  I  no  iivjni  aui 
aid  drill  body  11  is  planar  and  perpendicularly 
riented  in  relation  to  the  centre  line  CL  of  the  drill.  A 
sntrally  provided  flushing  channel  17  extends  from 
le  anchoring  end  to  a  position  located  axially  inside 
le  front  surface  16.  The  channel  17  is  communicat- 
ig  with  two  diametrically  opposed  channels  17A 
nd  17B  which  terminate  at  the  periphery  of  said 
ont  surface  16.  A  central  recess  26  is  provided  in 
le  front  surface  16  of  the  drill  body  and  a 
orresponding  seating  40  is  provided  in  the  under- 
eath  surface  21  of  the  drill  tip  12  to  receive  a 
ssilient  tap  22.  The  peripheral  portions  of  said 
3cess  and  said  tap  are  made  with  close  tolerances 
0  that  they  are  matching  similar  to  a  slide  fitting, 
heir  peripheral  portions  are  preferably  circular  in 
hape  but  they  can  alternatively  be  oval  or  polygonal 
1  shape.  The  chip  flutes  can  alternatively  be  straight, 
he  drill  body  is  intended  to  be  subject  of  working 
nd  hardening  separately  from  the  drill  tip. 
The  drill  tip  12  has  a  cylindrical  basic  shape  the 

liameter  of  which  substantially  corresponds  with  the 
liameter  of  the  drill  body  and  it  has  an  axial  length 
/hich  at  the  most  is  equal  to  one  fifth  of  the  length  of 
he  drill  body.  The  drill  tip  is  preferably  made  entirely 
if  hard  material  and  it  can  therefore  be  provided  with 
i  surface  coating  at  high  temperature  without  the 
isk  of  melting  down  the  brazing  material.  The  drill  tip 
;an  also  be  made  of  high  speed  steel  if  there  are 
vorkpieces  of  more  soft  material  that  shall  be 
subject  of  machining  therewith.  The  drill  tip  12  also 
jomprises  chip  flutes,  which  are  provided  as 
jxtensions  of  the  chip  flutes  14,  15  of  the  drill  body, 
»nd  cutting  elements  23,  24  the  radially  outer 
Dortions  of  which  extend  beyond  the  mantle  surface 
I2A  of  said  drill  body. 

Fig.  2,  3  and  4  show  the  axially  foremost  portion  of 
the  drill  shown  in  Fig.  1.  Each  of  the  short  channels 
17A  and  17B  is  provided  at  an  acute  angle  a  from  the 
Dentre  line  CL.  This  angle  a  has  a  value  between  15° 
and  20°  preferably  about  18°.  The  smaller  this  angle 
a  is  selected,  the  more  favorable  direction  of  the 
flushing  fluid  is  obtained.  Each  said  short  channel 
terminates  both  in  the  front  surface  16  and  in  the 
mantle  surface  1  1  A  and  said  drill  10  preferably  by  an 
enlarged  cylindrical  section  25.  The  cylindrical 
section  25  is  arranged  to  facilitate  the  drilling 
operation  in  connection  with  the  fabrication  of  said 
short  channels.  The  recess  26  provided  in  front 
surface  16  is  arranged  to  receive  the  central  yielding 
tap  22.  This  tap  which  is  shown  more  detailed  in 
Fig.  3  and  4,  consists  of  a  resilient  element  28  and  a 
rigid  cylindrical  tap  27.  The  element  28  consists  of  an 
elastic  material  such  as  rubber  which  is  vulcanized 
towards  the  axially  inner  end  surface  of  said  tap  27. 
The  element  28  and  the  tap  27  could  also  be 
separately  provided.  The  element  28  is  at  least 
partially  provided  at  a  larger  diameter  than  the 
recess  26  so  that  the  resilient  tap  22,  when  entered 
into  its  recess  becomes  wedgingly  engaged  therein 
whereby  said  tap  is  kept  in  its  desired  axial  position. 
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The  sliding  fit  between  the  recess  26  and  the  rigid 
tap  27  defines  the  radial  position  of  said  tap  27.  The 
axially  forward  end  of  the  tap  27  is  in  the  Fig.  5 
embodiment  provided  by  a  planar  end  surface  29 
which  via  a  smoothly  rounded  annular  surface  30 
terminates  at  the  cylindrical  mantle  surface  31  of 
said  tap.  As  shown  in  the  Fig.  6  embodiment  the  end 
surface  29  can  alternatively  be  connected  with  the 
mantle  surface  31  via  a  conically  bevelled  face  30A. 
As  shown  in  Fig.  9  the  resilient  tap  22  can 
alternatively  be  in  the  form  of  a  spherical  ball  32  and 
a  spring  33  whereby  said  spring  is  preferably 
fastened  at  both  said  ball  and  said  recess  26.  The 
horizontal  centre  line  CL,  of  said  ball  32  is  arranged 
axially  behind  the  front  surface  16  at  a  distance 
which  approximately  corresponds  with  one  fifth  of 
the  radius  of  said  ball  in  order  to  utilize  the  guiding 
ability  of  said  ball.  The  axially  foreward  end  of  the  tap 
27"  as  shown  in  Fig.  7  could  also  be  a  hemispherical 
body  30B  i.e.  a  portion  corresponding  with  that  part 
of  the  ball  32  which  lies  axially  in  front  of  the  line  CLi 
in  Fig.  9. 

Fig.  8  shows  a  tap  22  whereby  the  rigid  portion 
27"'  and  the  resilient  portion  28"'  are  made  in  one 
unit  whereby  slots  35  oriented  approximately  per- 
pendicular  from  the  centre  axis  of  the  drill  are 
provided  in  the  tap  22.  These  slots  35  will  enable  the 
tap  22  to  be  subject  of  axial  compression  in  its  axial 
direction.  The  axial  extension  of  the  tap  22  is  in  the 
order  of  10  mm  and  its  extension  from  the  front 
surface  16  is  approximately  1  mm. 

The  terms  "elastic"  and  "resilient"  are  intended  to 
mean  that  there  is  an  axial  compression  that 
amounts  to  approximately  0.1  to  0.3  mm  which  is  a 
substantially  larger  elasticity  than  the  elasticity  of  a 
"rigid"  steel  body  of  corresponding  dimension  and 
applied  force.  In  the  expression  "rigid"  is  included 
elasticity  below  the  yield  point  of  the  rigid  portion  27, 
27',  27",  27"'  and  33. 

The  elastic  elements  28  and  33  are  mutually 
exchangeable  or  exchangeable  to  a  spring  package 
type  Belleville-springs  or  those  alternatives  shown  in 
Fig.  10  and  11.  Fig.  10showns  an  elastic  element  28' 
in  the  form  of  a  truncated  cone  the  base  of  which 
shall  be  facing  the  bottom  of  recess  26  whilst  having 
a  diameter  larger  than  the  diameter  of  said  recess. 
Fig.  11  shows  an  elastic  element  28"  shaped  as  a 
double  cone  provided  with  a  peripheral  upset  34. 
This  upset  34  shall  abut  against  the  inner  wall  of 
recess  26  and  the  double  taper  will  improve  the 
radial  elasticity  of  said  element.  These  elastic 
elements  28'  and  28"  can  be  provided  in  several 
different  alternative  ways. 

By  reference  to  the  Figures  a  more  detailed 
description  of  the  drill  tip  will  be  made  hereinafter. 
The  drill  tip  12  has  a  mainly  cylindrical  basic  shape 
with  a  mainly  planar  underneath  side  21  and  a 
somewhat  conical  upper  side.  The  drill  tip  has  chip 
flutes  which  are  provided  as  extensions  of  the  chip 
flutes  14  and  15  provided  in  the  drill  body  11,  The 
mantle  surface  12A  of  said  drill  tip  12  is  non-continu- 
ous  in  the  peripheral  direction  not  only  due  to  the 
chip  flutes  but  also  due  to  the  provision  of  channels 
36A  and  36B.  These  channels  are  provided  with  a 
mainly  semi  spherical  cross-section  and  they  extend 

in  a  direction  parallel  to  the  centre  line  CL  of  the  drill. 
These  channels  are  provided  on  diametrically  op- 
posed  locations  and  they  extend  from  the  upper  side 
of  the  drill  tip  and  down  to  its  underneath  side  21  . 

5  The  same  extension  is  also  applicable  for  two  bores 
37A  and  37B  which  are  provided  in  the  drill  tip  12  for 
the  receipt  of  screws  38A  and  38B.  A  sleeve  13  of 
soft  material  could  be  provided  between  the  screw 
and  its  bore.  The  provision  of  these  bores  37A  and 

10  37B  and  the  screws  38A  and  38B  are  described 
more  in  detail  in  Swedish  application  SE- 
C-8502450-2  which  is  herewith  incorporated  in  the 
description.  The  channels  36A  and  36B  are  arranged 
mainly  with  associating  bores  37A  and  37B  in  the 

15  rotary  direction  R  of  the  drill. 
The  cutting  elements  23,  24  of  the  drill  tip  have 

cutting  edges  39A  and  39B  which  meet  in  the  centre 
of  said  tip  under  formation  of  an  S-shaped  contour 
and  positive  chip  faces  whereby  the  degree  of 

20  curvature  of  said  edges  39A  and  39B  is  larger  close 
to  the  centre  line  of  the  drill  than  compared  with  at  a 
position  more  distantly  therefrom.  The  formation  of 
the  cutting  edges  and  the  chip  faces  is  described 
more  in  detail  in  Swedish  patent  applications  SE-A 

25  7812393-2  and  8105094-0  which  are  herewith  incor- 
porated  in  the  description. 

The  seating  40  of  the  drill  tip  (Fig.  12)  is  provided 
centrally  thereon  whilst  oriented  perpendicularly 
towards  the  underneath  side  21.  The  seating  40 

30  comprises  a  bevelled  entry  face  41  which  has  a 
cross-section,  the  diameter  of  which  decreases 
convexly  from  the  underneath  side.  The  face  41  joins 
a  decreasing  or  conical  surface  42  the  conical  tip  of 
which  is  directed  forwardly  in  the  direction  of  the  drill 

35  whereby  the  cone  angle  f$  is  about  10  to  30  degrees, 
preferably  14  to  20  degrees.  In  case  the  seating  shall 
receive  a  spherically  formed  tap  end  it  is  necessary 
to  provide  a  cone  angle  f3  that  is  at  least  25  degrees. 
The  conical  surface  42  joins  forwardly  a  terminating 

40  face  43  which  has  a  diameter  of  cross  section  which 
diminishes  concavely  in  the  forward  direction.  This 
latter  face  43  is  inwards  joining  a  conical  bottom 
surface  44. 

The  mounting  of  the  tip  12  on  to  the  drill  body  11 
45  occurs  in  the  following  manner. 

The  resilient  tap  22  is  suitably  provided  by  a  rigid 
tap  27  and  a  resilient  element  28,  28',  28",  a  ball  32 
and  a  spring  33  or  a  slotted  tap  which  is  entered  into 
the  central  recess  26  of  the  drill  body  until  the  axially 

50  innermost  end  thereof  comes  into  abutment  with  the 
bottom  of  the  recess  26.  The  seating  of  the  drill  tip  is 
then  approximately  oriented  linearly  with  regard  to 
the  tap  and  the  bores  37A,  37B  facing  corresponding 
threaded  holes  in  the  drill  body.  The  seating  40  is 

55  placed  above  the  tap  22  whereby  the  axially 
foremost  end  of  the  tap  i.e.  the  surface  30,  30A,  30B, 
30C  or  32  abuts  against  a  portion  of  the  conical 
surface  42  of  said  seating.  The  screws  38A  and  38B 
are  then  entered  into  the  bores  37A  and  37B 

60  respectively  and  are  threadably  engaged  therein  in  a 
cross-wise  pattern.  The  seating  40  is  oriented  to  a 
central  position  by  cooperation  between  the  end 
portion  of  the  tap  and  said  conical  surface  so  when  a 
mainly  circular  abutment  has  occurred  between  the 

65  tap  and  the  seating  the  tap  is  unable  to  penetrate 
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urther  into  said  seating.  The  tap  is  then  allowed  to 
je  displaced  axially  backwards  and/or  radially 
autwards  into  the  recess  26  due  to  the  resilience  of 
said  tap  22,  max.  about  0.3  mm.  The  underneath  side 
21  of  the  tap  is  then  bought  into  abutment  with  the  5 
ront  surface  16  of  the  drill  body  whereby  a  stable 
and  accurately  centralized  connection  is  obtained, 
rhe  axially  inner  portions  of  the  channels  36A  and 
36B  are  now  oriented  linearly  with  regard  to  the 
axially  foremost  portions  17A  and  17B  of  the  short  10 
channels.  If  the  tap  would  not  have  been  resilient  this 
type  of  connection  would  have  been  very  sensitive 
for  tolerances  in  axial  direction,  i.a.  in  most  cases  it 
would  not  have  been  possible  to  obtain  abutment 
between  the  tap  22  and  the  seating  40  at  the  same  15 
time  as  there  is  abutment  between  the  underneath 
side  21  and  the  front  surface  16. 

When  disassembling  the  tap  and  the  drill  body  the 
screws  are  loosened  entirely  whereby  the  tap  forces 
the  drill  tip  axially  outwards.  The  drill  tip  can  then  be  20 
sasily  removed  from  said  drill  body. 

The  invention  thus  relates  to  a  drill  and  a 
releasably  provided  drill  tip  the  formation  of  which 
snables  that  a  accurately  centered  and  stable 
connection  is  obtained.  25 

Claims 

1.  A  rotary  drill  comprising  a  drill  body  (11),  a  30 
drill  tip  (12)  having  cutting  elements  (23,  24)  and 
fasteners  (38A,  38B)  securing  said  drill  tip  to  a 
front  end  surface  (16)  of  said  drill  body,  said  drill 
body  having  chip  flutes  (14,  15)  the  underneath 
side  (21)  of  said  drill  tip  (12)  and  the  front  end  35 
surface  of  said  drill  body  having  a  cooperating 
extension  (22)  and  recess  (40),  characterized 
in  that  said  extension  is  a  portion  of  an  elastic 
element  (22)  which  is  intended  to  be  subject  of 
compression  in  the  axial  direction  of  the  drill  40 
when  entering  into  and  cooperating  with  said 
recess  (40). 

2.  A  drill  according  to  claim  1  ,  characterized 
in  that  the  element  (22)  consists  of  a  rigid 
portion  (27,  27',  27",  27"',  32)  and  a  resilient  45 
portion  (28,  28',  28",  28"',  33)  and  that  said 
recess  (40)  is  provided  with  a  cross-section 
that  diminishes  in  the  axially  forward  direction. 

3.  A  drill  according  to  claim  1  or  2,  charac- 
terized  in  that  recess  (40)  is  oriented  centrally  50 
and  perpendicularly  in  relation  to  an  underneath 
surface  (21)  of  the  drill  tip  (12)  and  comprises 
an  entering  face  portion  (41)  which  intersects 
with  said  underneath  surface  (21  )  and  which  is 
convexly  shaped  whilst  having  a  forwardly  55 
diminishing  cross-section  diameter,  a  conical 
surface  (42)  located  next  to  said  entering  face 
(41)  with  a  forwardly  oriented  cone  tip,  a 
transition  face  (43)  which  terminates  at  said 
conical  surface  (42)  whilst  being  concavely  60 
shaped  and  with  decreasing  cross  section 
diameter  and  a  conical  bottom  surface  (44) 
which  intersects  with  said  transition  face  (43)  . 

4.  Drill  according  to  claim  2,  characterized  in 
that  the  rigid  portion  (27,  27',  27",  27"')  has  65 

cylindrical  basic  shape  wnereoy  at  least  a 
Dortion  (30,  30A,  30B,  30C)  of  its  axially  forward 
3nd,  intended  to  engage  with  said  recess  (40), 
s  partially  spherically  or  conically  shaped. 

5.  Drill  according  to  claim  2,  characterized  in 
:hat  the  rigid  portion  (32)  has  a  spherical  basic 
shape  whereby  a  horizontal  centerline  (CL), 
thereof  is  located  axially  behind  the  front 
surface  (16)  of  the  drill  body. 

6.  Drill  according  to  any  of  the  claims  2,  4  or  5 
characterized  in  that  the  resilient  portion  (28, 
28',  28",  33)  is  located  axially  behind  the  rigid 
portion  (27,  27',  27"  32)  and  consists  of  rubber, 
a  helical  spring  or  a  spring  package. 

7.  Drill  according  to  claim  2  or  4,  charac- 
terized  in  that  the  rigid  portion  (27"')  and  the 
esilient  portion  (28"')  are  made  integral  as  one 
jnit  and  that  slots  (35)  are  provided  in  the 
slement  (22)  perpendicularly  in  relation  to  the 
axial  direction  thereof. 

8.  Drill  according  to  claim  6,  characterized  in 
■hat  the  resilient  portion  (28,  28',  28")  is  made  of 
■ubber  in  the  shape  of  a  truncated  cone  the 
case  of  which  is  located  rearwardly  relative  to 
the  axial  direction  of  the  drill  or  is  of  cylindical 
oasic  shape,  the  rear  end  of  which  comprises 
an  annular  ridge  (34). 

9.  Drill  according  to  claim  1,  characterized  in 
that  the  drill  body  (11)  comprises  a  central  first 
channel  (17),  the  axially  forward  end  of  which 
communicates  with  two  other  channels  (17A, 
17B)  a  portion  axially  behind  the  front  surface 
(16),  each  of  said  other  channels  being  oriented 
at  an  acute  angle  (a)  with  the  centerline  (CL)  of 
the  drill  whereby  each  said  other  channel  has  its 
orifice  in  both  the  mantle  surface  (11  A)  and  the 
front  surface  (16)  of  the  drill  body  and  said  drill 
tip  (12)  having  two  channels  (36A,  36B)  oriented 
parallel  with  the  centerline  (CL)  of  the  drill  which 
are  provided  as  recesses  in  the  mantle  surface 
(12A)  of  the  drill  tip  whereby  said  latter  channels 
(36A,  36B)  are  provided  as  continuous  exten- 
sions  of  said  other  channels  (17A,  17B). 

10.  Drill  tip  comprising  a  body  of  mainly 
cylindrical  basic  shape  having  cutting  elements 
(23,  24,  39A,  39B),  chip  passages,  an  under- 
neath  side  (21)  facing  away  from  said  cutting 
elements  and  holes  (37A,  37B)  for  fasteners 
(38A,  38B),  said  drill  tip  having  an  axial  direction 
(CL),  characterized  in  that  the  underneath  side 
(21)  is  provided  with  a  central  recess  (40)  which 
at  least  partially  decreases  forwardly  in  the  axial 
direction  of  the  drill  tip  (12). 

11.  Drill  tip  according  to  claim  10,  charac- 
terized  in  that  the  drill  tip  (12)  is  provided  with 
two  diametrically  opposed  flushing  channels 
(36A,  36B)  oriented  parallel  with  the  axial 
direction  of  the  drill  tip,  said  channels  being 
provided  as  recesses  in  the  mantle  surface 
(12A)ofthe  drill  tip. 
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