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@)  Chuck  assembly  for  a  drilling  apparatus. 

(57)  The  chuck  assembly  is  to  be  incorporated  in  a 
drilling  apparatus  and  includes  a  chuck  body  (4) 
which  defines  an  axial  through  bore  (41)  to 
receive  a  drill  bit  therein.  A  pawl  and  ratchet 
mechanism  is  operated  to  move  an  enclosed 
clamp  member  (5)  which  is  rotatably  provided  in 
an  annular  recess  (42)  that  is  formed  on  an 
external  surface  of  the  chuck  body  (4). 
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The  invention  relates  to  a  drilling  apparatus,  more 
particularly  to  a  drilling  apparatus  which  includes  a 
chuck  assembly  for  holding  a  drill  bit  and  which  chuck 
assembly  includes  a  pawl  and  ratchet  mechanism 
provided  therein  so  that  the  chuck  assembly  does  not 
require  a  chuck  key  when  fixing  the  drill  bit  therein. 

Referring  to  Figures  1  and  2,  a  conventional  drill- 
ing  apparatus  is  shown  to  comprise  a  cylindrical 
chuck  body  (11)  having  an  axial  through  bore  (111)  ex- 
tending  therethrough,  which  through  bore  (111)  has  a 
front  portion  to  receive  a  section  of  an  inserted  drill  bit 
(2)  therein,  an  annular  recess  (113)  with  two  opposed 
side  walls  formed  on  an  external  surface  of  the  chuck 
body  (11)  and  an  outwardly  extending  flange  formed 
on  the  chuck  body  (11)  and  having  a  front  face  which 
is  flushed  with  the  rear  side  wall  of  the  annular  recess 
(113).  A  pairof  clamping  units  (12),  which  cooperative- 
ly  define  an  enclosed  clamp  member,  are  rotatably 
provided  on  the  annular  recess  (113).  The  enclosed 
clamp  member  has  an  engaging  teeth  (122)  formed 
on  the  periphery  thereof.  The  engaging  teeth  (122) 
are  exposed  when  the  enclosed  clamp  member  is  dis- 
posed  in  the  annular  recess  (113).  The  enclosed 
clamp  member  (12)  further  includes  an  inclined  inner 
wall  provided  with  an  internal  screw  thread  (121) 
thereon.  The  enclosed  clamp  member  (12)  and  the 
outwardly  extending  flange  (16)  and  a  section  of  the 
external  surface  of  the  chuck  body  (11)  cooperatively 
define  an  annular  clearance  thereamong.  The  chuck 
body  (11)  further  includes  a  retaining  hole  (112) 
formed  therein  adjacent  to  said  enclosed  clamp  mem- 
berand  a  plurality  of  through  holes  (114),  each  of  said 
through  holes  (114)  being  inclined  relative  to  the  axial 
through  bore  (111)  of  the  chuck  body  (11).  The  in- 
clined  through  holes  (114)  pass  through  the  outward- 
ly  extending  flange  (16),  the  annular  clearance,  the 
enclosed  clamp  member  (12)  and  extend  into  the  ax- 
ial  through  bore  (111)  of  the  chuck  body  (11).  A  plur- 
ality  of  elongated  clamping  pieces  (13)  are  received 
in  a  respective  one  of  the  through  holes  (114).  Each 
of  the  clamping  pieces  (13)  has  an  abutting  side  pro- 
vided  with  a  rack  teeth  (131),  which  meshes  with  in- 
ternal  thread  (121)  of  the  enclosed  clamp  member 
(12)  ,  and  a  clamping  face  (132),  which  is  disposed  in 
the  axial  through  bore  (111)  adjacent  to  the  drill  bit  (2). 
Aretaining  unit  (14)  is  sleeved  on  the  chuck  body  (11) 
and  is  securely  connected  to  the  enclosed  clamp 
member  (12). 

When  in  use,  the  enclosed  clamp  member  (12)  is 
rotated  by  a  chuck  key  (3).  The  chuck  key  (3)  includes 
a  positioning  rod  (31),  which  can  be  inserted  into  the 
retaining  hole  (112)  of  the  chuck  body  (11),  and  a 
teethed  wheel  (32),  which  meshes  with  the  engaging 
teeth  (122)  of  the  enclosed  clamp  member  (12). 
When  the  chuck  key  (3)  is  rotated  in  a  first  direction, 
the  enclosed  clamp  member  (12)  also  rotates  in  the 
first  direction,  thereby  moving  the  clamping  pieces 
(1  3)  interiorly  of  the  axial  bore  (1  1  1  )  so  as  to  clamp  the 

drill  bit  (2).  To  release  the  drill  bit,  the  enclosed  clamp 
member  (12)  is  rotated  in  a  second  direction  opposite 
to  the  first  direction,  wherein  the  clamping  pieces  (1  3) 
moves  exteriorly  in  the  axial  bore  (111)  of  the  chuck 

5  body  (11). 
Some  drawbacks  of  the  conventional  drilling  ap- 

paratus  are  as  follow: 
(1)  Since  there  is  no  other  means  to  prevent  the 
enclosed  clamp  member  (12)  from  rotating  in  the 

10  second  direction,  the  drilling  bit  (2)  may  loosen 
due  to  the  presence  of  a  continuous  vibrating  ac- 
tion  during  the  drilling  operation. 
(2)  A  chuck  key  (3)  is  used  to  rotate  the  chuck 
body  (1  1  )  so  as  to  clamp  the  drill  bit  (2).  The  chuck 

15  key  (3)  may  sometimes  be  misplaced,  and  with- 
out  the  chuck  key  (3),  the  chuck  body  (11)  cannot 
be  rotated. 
The  principal  objective  of  the  present  invention  is 

to  provide  a  chuck  assembly  to  be  incorporated  in  a 
20  drilling  apparatus  that  includes  a  chuck  body  for  hold- 

ing  a  drill  bit  which  chuck  body  does  not  require  a 
chuck  key  to  rotate  the  same  when  fixing  the  drill  bit. 

Another  objective  of  the  present  invention  is  to 
provide  a  chuck  assembly  which  includes  a  chuck 

25  body  that  firmly  clamps  an  inserted  drill  bit  and  a  pawl 
and  ratchet  mechanism  which  prevents  the  chuck 
body  from  rotating  to  a  loosening  direction  such  that 
the  drill  bit  is  not  loosened  due  to  the  presence  of  a 
continuous  vibrating  action  during  the  drilling  opera- 

30  tion. 
According  to  the  present  invention,  a  pawl  and 

ratchet  mechanism  is  fixed  on  the  chuck  body  of  the 
conventional  chuck  assembly  in  a  drilling  apparatus 
such  that  the  improved  drilling  apparatus  does  not  re- 

35  quire  a  chuck  key  to  rotate  the  chuck  body  when  a  drill 
bit  is  fixed  therein.  Since  the  pawl  and  ratchet  mech- 
anism  does  not  permit  the  chuck  body  to  rotate  in  a 
loosening  direction,  loosening  of  the  drill  bit  in  the 
chuck  body  during  the  drilling  operation  can  be  avoid- 

40  ed. 
Other  features  and  advantages  of  the  present  in- 

vention  will  become  more  apparent  in  the  following 
detailed  description,  including  drawing,  all  of  which 
show  a  non-limiting  form  of  the  invention,  and  in 

45  which: 
Figure  1  shows  a  perspective,  schematic  view  of 
a  conventional  chuck  assembly  of  a  drilling  appa- 
ratus; 
Figure  2  is  an  exploded  view  of  the  conventional 

so  chuck  assembly  shown  in  Figure  1; 
Figure  3  shows  a  cross  sectional  view  of  the  con- 
ventional  chuck  assembly  of  Figure  1  ; 
Figure  4  shows  an  exploded  view  of  a  chuck  as- 
sembly  of  the  present  invention; 

55  Figure  5  is  a  cross  sectional  view  of  the  chuck  as- 
sembly  shown  in  Figure  4; 
Figure  6  shows  a  cross  sectional  view  of  the 
chuck  assembly  taken  along  the  line  VI-VI  in  Fig- 
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ure  5; 
Figure  7  shows  a  partially  enlarged  view  of  the 
chuck  assembly  of  the  present  invention,  the 
chuck  assembly  being  rotated  in  a  first  direction 
for  tightening  a  drill  bit  which  was  inserted  there- 
in; 
Figure  8  shows  a  partially  enlarged  view  of  the 
chuck  assembly  of  the  present  invention,  the 
chuck  assembly  being  rotated  in  a  second  direc- 
tion  opposite  to  the  first  direction;  and 
Figure  9  shows  another  preferred  embodiment  of 
a  chuck  assembly  which  is  to  be  incorporated  in 
a  drilling  apparatus  in  accordance  with  the  pres- 
ent  invention. 
The  generally  construction  of  the  chuck  assem- 

bly  (4)  according  to  the  present  invention  is  similar  to 
that  disclosed  in  the  prior  art.  Only  a  portion  of  the 
chuck  assembly  is  modified  such  that  the  modified 
chuck  assembly  includes  a  chuck  body  (4)  which  does 
not  require  a  chuck  key  to  rotate  the  chuck  body  (4) 
when  inserting  or  removing  a  drill  bit  therefrom. 

Referring  to  Figures  3  and  4,  a  retaining  unit, 
such  as  a  tubular  member  (7)  is  sleeved  over  the 
chuck  body  (4).  The  tubular  member  (7)  has  an  annu- 
lar  flange  formed  atone  end  (71)  thereof  that  extends 
radially  inwardly  and  that  is  connected  securely  to  the 
enclosed  clamp  member(5),  thereby  retaining  the  en- 
closed  clamp  member  (5)  on  the  chuck  body  (4).  The 
tubular  member  (7)  has  a  stud  (72)  with  a  through 
hole  (721)  to  receive  a  locking  bolt  (73).  An  arcuate 
pawl  member  (75)  is  sleeved  on  and  is  pivotally  held 
on  the  bolt  (73)  by  a  pin  (74).  A  coil  spring  (76)  is 
sleeved  around  the  locking  bolt  (73)  and  has  two 
ends.  Af  irst  end  biases  the  locking  bolt  (73)  while  the 
other  end  biases  a  first  end  (751)  of  the  pawl  member 
(75)  in  a  clockwise  direction  such  that  the  first  end 
(751)  of  the  pawl  member  (75)  extends  into  two  adja- 
cent  ratchet  teeth.  Underthis  condition,  a  second  end 
(752)  of  the  pawl  member  (75)  is  located  away  from 
the  ratchet  teeth  (45).  An  important  thing  to  note  is 
that  the  ratchet  teeth  (45)  and  the  pawl  member  (75) 
cooperatively  prevent  the  chuck  body  (4)  from  rotat- 
ing  in  the  clockwise  direction. 

A  tubular  sleeve  member  (8)  is  provided  around 
the  tubular  member  (7).  The  tubular  sleeve  mem- 
ber^)  has  a  first  end  from  which  an  annular  flange 
portion  (80)  extends  radially  and  inwardly  therefrom. 
Asecond  end  (81)  of  the  tubular  sleeve  member(8)  is 
threadedly  closed  by  a  lid  (82)  so  as  to  enclose  the 
chuck  body  (4)  such  that  only  a  front  portion  of  the 
chuck  body  (4)  extends  out  from  the  annular  flange 
portion  (80)  of  the  tubular  sleeve  member(8). 

Referring  to  Figure  7,  a  notch  (811)  is  formed  on 
an  inner  surface  of  the  flange  portion  (80)  and  re- 
ceives  the  pawl  member  (75)  therein.  The  notch  (811) 
has  a  curved  side  wall  (83)  slightly  spaced  from  the 
outer  periphery  of  the  pawl  member  (75).  The  curved 
side  wall  (83)  includes  a  first  abutting  section  (not  in- 

dicated)  and  a  second  abutting  section  opposite  to 
the  first  abutting  section.  Each  of  the  ratchet  teeth 
(45)  includes  a  substantially  vertically-oriented  side 
(453)  and  an  inclined  side  (452),  please  see  in  Figure 

5  7.  When  the  tubular  sleeve  member(8)  is  rotated  rel- 
ative  to  the  chuck  body  (4)  in  the  clockwise  direction, 
the  first  abutting  section  of  the  curved  side  wall  (83) 
of  the  notch  (811)  abuts  and  pushes  a  section  of  the 
pawl  member  (75)  adjacent  to  the  first  end  (751)  to 

10  pivot  in  the  first  direction,  as  illustrated  in  Figure  7.  As 
the  pawl  member  (75)  pivots  in  the  first  direction,  the 
first  end  (751)  of  the  pawl  member  (75)  slides  on  the 
inclined  side  (452)  of  the  ratchet  tooth  (45)  and  moves 
to  an  adjacent  ratchet  tooth.  Thus,  the  enclosed 

15  clamp  member  (5)  rotates  together  with  the  tubular 
member  (7)  in  the  clockwise  direction.  Rotation  of  the 
enclosed  clamp  member  (5)  in  the  clockwise  direction 
causes  the  clamping  pieces  (6)  provided  in  the  re- 
spective  inclined  through  hole  (43)  to  move  corre- 

20  spondingly  interiorly  of  the  axial  through  bore  (41)  to 
clamp  the  drill  bit  that  was  inserted  therein. 

Referring  to  Figure  8,  when  the  tubular  sleeve 
member  (8)  is  rotated  relative  to  the  chuck  body  (4) 
in  an  anti-clockwise  direction,  the  second  abutting 

25  section  of  the  curved  side  wall  (83)  of  the  notch  (811) 
abuts  and  pushes  a  section  of  the  pawl  member  (75) 
adjacent  to  the  second  end  (752)  thereof  against  the 
biasing  action  of  the  spring  (76)  to  pivot  the  second 
end  of  the  pawl  member  (75)  in  the  second  direction. 

30  As  the  second  end  (752)  of  the  pawl  member  (75)  piv- 
ots  in  the  second  direction,  the  first  end  (751)  of  the 
pawl  member  (5)  disengages  correspondingly  from 
the  ratchet  teeth  (45).  The  enclosed  clamp  member 
(5)  rotates  together  with  the  tubular  member  (7)  in  the 

35  anti-clockwise  direction  such  that  the  clamping 
pieces  moves  exteriorly  and  rearwardly  in  the  in- 
clined  through  holes  (43)  of  the  chuck  body  (4).  Thus, 
the  drill  bit  can  be  removed  from  the  axial  bore  (41) 
of  the  chuck  body  (4). 

40  In  one  preferred  embodiment  of  the  present  in- 
vention,  the  tubular  member  (93)  has  a  rearend  which 
is  integrally  formed  with  the  enclosed  clamp  member 
(92)  so  as  to  retain  the  enclosed  clamp  member  (92) 
on  the  chuck  body.  The  ratchet  teeth  (912)  is  formed 

45  on  the  external  surface  of  the  outwardly  extending 
flange  (96).  The  pawl  member  (94)  is  pivotally  provid- 
ed  on  the  tubular  member  (93).  The  spring  (98)  biases 
the  pawl  member  (94)  so  that  a  first  end  (941)  of  the 
pawl  member  (94)  extends  between  two  adjacent 

so  ratchet  teeth  (912)  in  a  manner  similar  to  that  in  the 
previous  embodiment.  The  outwardly  extending 
flange  (96)  further  includes  a  plurality  of  threaded 
through  holes  which  engage  threadedly  the  elongat- 
ed  clamping  pieces  (97).  The  chuck  body  (91)  further 

55  includes  an  additional  outwardly  extending  flange 
(99)  adjacent  to  the  flange  (96)  and  which  prevents 
rearward  and  outward  movement  of  the  clamping 
pieces  (97)  in  the  inclined  through  holes  of  the  chuck 

3 



5 EP  0  590  754  A1 6 

body  (91).  The  features  and  objects  of  this  preferred 
embodiment  are  the  same  as  those  in  the  previous 
embodiment. 

In  summary,  the  chuck  assembly  of  the  present 
invention  when  incorporated  in  a  drilling  apparatus 
has  the  following  advantages: 

(1)  The  ratchet  teeth  and  the  pawl  member  em- 
ployed  in  the  chuck  assembly  of  the  present  in- 
vention  can  prevent  the  chuck  body  from  rotating 
in  the  loosening  direction.  Thus,  when  the  drilling 
apparatus  vibrates  during  the  drilling  operation, 
the  chuck  body  is  prevented  from  rotating  to  the 
loosening  direction.  The  drill  bit  is  therefore  firmly 
held  in  the  chuck  body. 
(2)  The  chuck  body  does  not  require  a  chuck  key 
to  rotate  the  chuck  body  in  order  to  fix  the  drill  bit 
therein. 

Claims 

1.  A  chuck  assembly  to  be  incorporated  in  a  drilling 
apparatus  for  holding  a  shank  of  a  drill  bit,  said 
chuck  assembly  is  characterized  by: 

a  cylindrical  chuck  body  (4)  having  an  axial 
through-bore  (41)  extending  therethrough  with  a 
front  portion  to  receive  a  section  of  said  shank 
which  is  inserted  therein,  an  annular  recess  (42) 
formed  on  an  external  surface  of  said  chuck  body 
(4)  and  having  two  opposed  side  walls,  and  an- 
nular  ratchet  teeth  (45)  formed  circumferentially 
on  said  chuck  body  (4)  adjacent  to  said  annular 
recess  (42)  thereof; 

a  pair  of  clamping  units  rotatably  provided 
in  said  annular  recess  (42)  of  said  chuck  body  (4), 
said  pair  of  clamping  units  cooperatively  defining 
an  enclosed  clamp  member  (5)  with  an  inner  wall 
that  is  shaped  as  a  truncated  cone  and  an  inter- 
nal  screw  thread  formed  on  said  inner  wall; 

said  chuck  body  (4)  having  a  plurality  of 
through  holes  (43),  each  of  said  through  holes 
(43)  being  inclined  relative  to  said  axial  through- 
bore  (41)  and  passing  through  said  two  opposed 
side  walls  of  said  annular  recess  (42)  and  extend- 
ing  into  said  axial  through-bore  (41)  of  said  chuck 
body  (4); 

a  plurality  of  elongate  clamping  pieces  (6) 
received  in  respective  ones  of  said  inclined 
through  holes  (43),  each  of  said  elongate  clamp- 
ing  pieces  (6)  having  an  abutting  side  provided 
with  rack  teeth  that  mesh  with  said  internal  screw 
thread  of  said  enclosed  clamp  member  (5)  and  a 
front  end  with  a  clamping  face  that  passes 
through  a  front  opposed  side  wall  of  said  annular 
recess  (42)  and  that  extends  into  said  axial 
through-bore  (41)  adjacent  to  said  shank,  a  rear 
end  of  said  clamping  piece  (6)  passing  through 
and  extending  out  from  a  rear  opposed  side  wall 

of  said  annular  recess  (42); 
a  retaining  unit  (7)  connected  securely  to 

said  enclosed  clamp  member  (5)  for  retaining 
said  enclosed  clamp  member  (5)  on  said  chuck 

5  body  (4),  said  retaining  unit  (7)  including  an  arc- 
uate  pawl  member  (75)  provided  thereto  at  the 
periphery  of  said  retaining  unit  (7)  and  a  spring 
(76)  biasing  a  first  end  of  said  arcuate  pawl  mem- 
ber  (75)  in  a  first  direction  such  that  said  first  end 

10  of  said  pawl  member  (75)  extends  between  two 
adjacent  ratchet  teeth  (45)  while  a  second  end  of 
said  pawl  member  (75)  is  located  away  from  said 
ratchet  teeth  (45),  said  ratchet  teeth  (45),  said 
spring  (76)  and  said  pawl  member  (75)  cooper- 

15  atively  preventing  said  chuck  body  (4)  from  rotat- 
ing  in  said  first  direction; 

a  tubular  sleeve  member  (8)  sleeved  on 
said  retaining  unit  (7)  and  having  a  front  end  from 
which  an  annular  flange  (80)  extends  radially  and 

20  inwardly,  said  front  portion  of  said  chuck  body  (4) 
extending  out  through  said  annular  flange  (80)  of 
said  tubular  sleeve  member,  said  annular  flange 
(80)  having  an  inner  face  on  which  a  notch  (811) 
is  formed  to  receive  said  pawl  member  (75)  there- 

25  in,  said  notch  (811)  having  a  curved  side  wall  with 
a  first  abutting  section  and  a  second  abutting  sec- 
tion  opposed  to  said  first  abutting  section; 

when  said  tubular  sleeve  member  (8)  is  ro- 
tated  relative  to  said  chuck  body  (4)  in  said  first 

30  direction,  said  first  abutting  section  abutting  a 
section  of  said  pawl  member  (75)  adjacent  to  said 
first  end  thereof  and  pushing  said  first  end  of  said 
pawl  member  (75)  to  slide  from  a  first  one  (452) 
of  said  ratchet  teeth  (45)  to  an  adjacent  one  (452') 

35  of  said  ratchet  teeth  (45),  said  enclosed  clamped 
member  (5)  rotating  with  said  retaining  unit  (7)  in 
said  first  direction  thereby  moving  correspond- 
ingly  said  clamping  faces  of  said  elongated 
clamping  pieces  (6)  toward  one  another  in  said 

40  axial  bore  (41)  of  said  chuck  body  (4);  and 
when  said  tubular  sleeve  member  (8)  is  ro- 

tated  in  a  second  direction  opposite  to  said  first 
direction,  said  second  abutting  section  abutting 
and  pushing  a  section  of  said  pawl  member  (75) 

45  adjacent  to  said  second  end  thereby  pivoting  said 
second  end  of  said  pawl  member  (75)  against 
biasing  action  force  of  said  spring  (76)  in  said  sec- 
ond  direction  such  that  said  first  end  of  said  pawl 
member  (75)  disengages  from  said  ratchet  teeth, 

so  said  enclosed  clamp  member  rotating  together 
with  said  retaining  unit  (7)  in  said  second  direc- 
tion  thereby  moving  said  clamping  faces  of  said 
clamping  pieces  (6)  away  from  one  another  in 
said  axial  bore  (41)  of  said  chuck  body  (4). 

55 
2.  The  chuck  assembly  as  defined  in  Claim  1  ,  char- 

acterized  in  that  said  chuck  body  (4)  further  in- 
cludes  an  outwardly  extending  flange  (44) 

4 
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formed  thereon  between  said  annular  recess 
(42)  and  a  rear  portion  of  said  chuck  body  (4)  for 
limiting  outward  and  rearward  movement  of  said 
elongated  clamping  pieces  (6)  in  said  inclined 
holes  (43)  of  said  chuck  body  (4).  5 
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