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(54)  Support  structure  of  an  anvil  pin  in  a  cam-type  impact  wrench 

(57)  The  support  structure  (20)  of  an  anvil  pin  in  a 
cam-type  inpact  wrench  has  a  feature  in  that  the  dis- 
tance  between  centers  of  the  concave  grooves  (23)  in 
the  axial  direction  in  the  hammer  in  which  the  anvil  pin 
(24)  slides  to  reciprocate  is  set  to  be  larger  than  the 

lumen  (22)  of  the  hammer  so  that  the  cylindrical  anvil 
pin  (24)  does  not  move  in  the  radial  direction  of  the  ham- 
mer,  whereby  the  anvil  pin  (24)  is  not  influenced  even  if 
the  cam  release  spring  (35)  rattles  a  little. 
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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  support  structure 
of  an  anvil  pin  for  stably  supporting  an  anvil  pin  which 
gives  impact  to  an  anvil  in  a  cam-type  impact  wrench. 

Description  of  the  Prior  Art 

In  a  cam-type  impact  wrench,  since  a  cam  release 
spring  moves  changefully  getting  out  of  the  axial  center, 
rather  than  moving  regularly  in  the  axial  direction,  the 
anvil  pin  is  unstable  and  cannot  make  an  effective 
movement.  Such  unstable  action  causes  wear  of  parts 
and  problems  in  the  durability.  More  specifically,  in  the 
conventional  techniques,  the  cam  release  spring  rattles, 
thereby  the  anvil  and  the  anvil  pin  make  unstable  move- 
ment  to  cause  many  breaking  phenomena  of  the  anvil 
pin. 

When  the  anvil  pin  is  broken,  it  has  to  be  replaced, 
which  causes  many  economical  problems  or  problems 
in  the  working  efficiency  such  that  the  spares  of  the 
anvil  pin  have  to  be  kept,  the  impact  wrench  must  be 
broken  up  and  replaced,  and  the  like,  therefore  the 
improvement  has  been  desired. 

As  one  improvement,  there  can  be  mentioned  U.S. 
Patent  No.  4313505  (Fig.  1).  This  has  a  hammer  1 
which  is  rotatingly  driven  by  an  air  motor;  an  anvil  pin  2 
generating  rotation  impact  force;  an  anvil  pin  7  which  is 
held  in  a  concave  groove  3  provided  inside  of  the  ham- 
mer  1  and  which  is  movable  in  the  axial  direction  against 
the  force  of  the  cam  release  spring  5  to  the  position 
where  the  impact  force  is  to  be  generated  against  the 
projecting  ear  4  of  the  anvil  2,  and  has  a  middle  portion 
6  having  a  small  diameter;  and  a  ball  cam  9  which  cor- 
responds  to  a  cam  sleeve  8  which  engages  with  the 
anvil  pin  7  to  move  the  anvil  pin  7  in  the  axial  direction, 
and  further  includes  a  ring-shaped  member  1  1  having 
concave  portions  10  opposite  in  the  diametral  direction 
engaged  with  an  end  portion  of  the  anvil  pin  7  in  the 
hammer  1  ,  whereby  the  anvil  pin  7  is  exactly  positioned 
in  the  axial  direction  to  apply  the  impact  force  exactly  in 
the  axial  direction  against  the  anvil  2. 

Thus,  by  incorporating  the  ring-shaped  member  1  1 
having  concave  portions  10,  the  anvil  pin  7  is  guided  by 
the  concave  portions  10  and  concave  grooves  3  pro- 
vided  in  the  hammer  1  to  reciprocate  in  the  axial  direc- 
tion.  When  the  cam  release  spring  5  is  extended, 
however,  since  the  ring-shaped  member  1  1  is  shorter 
than  the  length  of  the  spring,  a  clearance  is  caused 
between  a  chin  portion  of  the  anvil  2  and  the  ring- 
shaped  member  1  1  .  Moreover,  since  the  inner  diameter 
of  the  ring-shaped  member  1  1  is  larger  than  the  outer 
diameter  of  the  cam  release  spring  5,  a  clearance  is 
also  caused  between  them.  Due  to  these  clearances, 
when  the  anvil  pin  7  moves  swiftly  toward  the  ear-like 

projection  of  the  anvil  pin  2  in  order  to  give  rotational 
impact,  the  ring-shaped  member  1  1  to  guide  the  anvil 
pin  7  slips  out  of  place  from  the  axial  center,  whereby 
the  tip  of  the  anvil  pin  7  strikes  the  chin  portion  of  the 

5  anvil  to  damage  the  chin  portion  as  well  as  the  anvil  pin 
itself. 

SUMMARY  OF  THE  INVENTION 

10  One  object  of  the  present  invention  is  to  provide  a 
support  structure  of  an  anvil  pin  which  can  transmit  rota- 
tion  force  coming  from  a  rotor  shaft  to  an  anvil  stably  in 
a  power  impact  wrench. 

Another  object  of  the  present  invention  is  to  secure 
15  a  stable  reciprocating  movement  of  the  anvil  pin  such 

that  the  anvil  pin  can  slide  in  the  axial  direction  within 
the  concave  grooves  of  the  hammer  but  cannot  move  in 
the  radial  direction  of  the  hammer  to  the  utmost,  in  order 
not  to  be  effected  even  if  the  cam  release  spring  is  a  lit- 

20  tie  unstable  and  rattles. 
The  other  object  of  the  present  invention  is  to  pro- 

vide  a  stable  support  structure  of  an  anvil  pin  in  an 
impact  wrench  which  can  generate  strong  impact  force 
by  making  the  tip  of  the  anvil  pin  reach  the  ear-like  pro- 

25  jection  smoothly  without  striking  the  chin  portion  of  the 
anvil  by  a  stable  reciprocating  movement. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

30  The  present  invention  will  be  described  with  refer- 
ence  to  the  accompanying  drawings;  wherein: 

Fig.  1  is  a  sectional  view  of  an  impact  wrench  of  a 
conventional  type; 

35  Fig.  2  is  a  sectional  view  along  the  line  ll-ll  of  Fig.  1  ; 
Fig.  3  is  a  sectional  view  along  the  line  Ill-Ill  of  Fig. 
1; 
Fig.  4  is  a  sectional  view  of  an  impact  wrench 
according  to  the  present  invention; 

40  Fig.  5  is  a  sectional  view  along  the  line  V-V  of  Fig.  4; 
Fig.  6  is  a  detailed  view  of  an  anvil  shaft  and  a  ham- 
mer  cam  portion;  and 
Fig.  7  is  an  enlarged  view  of  a  concave  groove  in 
the  hammer. 

45 
DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

One  embodiment  will  be  described  with  reference 
so  to  Fig.  4  and  the  following  figures.  Reference  numeral 

20  represents  a  hammer  having  a  spline  21  engaged 
with  a  motor  shaft.  22  represents  a  lumen.  The  hammer 
20  has  concave  grooves  23  provided  in  the  axial  direc- 
tion  opposing  in  the  diametral  direction.  In  the  concave 

55  grooves  23,  anvil  pins  24  are  fitted  movably  in  the  axial 
direction. 

25  represents  an  anvil  shaft,  and  has  a  pair  of  ear- 
like  anvils  26  provided  integrally  in  the  middle  portion. 
27  represents  splines  and  28  represents  a  cam  pilot 
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system.  29  represents  a  cam  pilot  fitted  rotatably  to  the 
system  28,  and  30  represents  a  cam  ball.  31  represents 
a  hammer  cam  and  engaged  slidably  with  splines  27  of 
the  anvil  shaft  25.  The  hammer  cam  31  has  a  cam  por- 
tion  32  at  one  end  thereof  and  a  driving  portion  33  hav- 
ing  a  large  diameter  engaged  with  a  circular  groove  24a 
of  the  anvil  pin  24  in  the  middle  portion. 

The  opposite  side  of  the  cam  portion  32  of  the  ham- 
mer  cam  31  is  a  cylindrical  portion  34,  and  a  cam 
release  spring  35  is  fitted  into  this  portion.  Relating  to 
Fig.  7.,  a  concave  groove  23  provided  in  the  hammer  is 
shown  on  a  larger  scale.  The  concave  groove  23  is  a 
cylindrical  concave  groove  making  the  point  O  a  center, 
and  the  distance  L  between  centers  of  the  opposing 
concave  grooves  23,  23  is  larger  than  the  inside  diame- 
ter  D  of  the  lumen  22  of  the  hammer.  Therefore,  the 
structure  is  such  that  the  opening  width  I  of  the  concave 
groove  23  toward  the  lumen  is  smaller  than  the  maxi- 
mum  diameter  d  of  the  anvil  pin  24  (1<d),  thereby  the 
anvil  pin  24  cannot  move  toward  inside  in  the  radial 
direction.  36  represents  an  anvil  spacer. 

The  tool  rotates  in  either  normal  or  reverse  rota- 
tional  direction.  The  state  of  the  upper  half  of  Fig.  4 
shows  the  operational  state,  and  in  this  state,  move- 
ment  in  the  axial  direction  is  not  applied  to  the  hammer 
cam  31  and  the  anvil  pin  24.  The  cam  ball  30  is  fitted 
into  the  peripheral  groove  20a  (Fig.  5)  provided  in  the 
hammer  20,  for  example  over  76  degree,  and  the  ball 
race  29a  of  the  cam  pilot  29,  and  the  ball  30  is  engaged 
with  the  end  of  the  peripheral  groove  20a,  the  end  of  the 
peripheral  groove  20a  for  driving  being  a  spherical  sur- 
face.  When  the  ball  30  is  engaged  with  the  projecting 
cam  portion  32  of  the  hammer  cam  31,  the  hammer 
cam  31  is  driven  by  the  rotation  of  the  hammer  20. 

When  the  hammer  cam  31  is  driven  to  impart  rota- 
tion,  the  rotation  is  imparted  to  the  anvil  shaft  25.  When 
the  anvil  shaft  25  resists  against  it,  the  cam  ball  30  is  got 
on  the  surface  of  the  projecting  cam  portion  32.  And  via 
a  driving  portion  33  having  a  large  diameter  engaged 
with  the  anvil  pin  24,  movement  in  the  axial  direction  is 
imparted  to  the  anvil  pin  24,  and  the  orbit  of  the  anvil  pin 
24  crosses  the  ear-like  anvil  26.  And  the  impact  force  is 
transmitted  to  the  anvil  26.  The  diameter  of  the  end  por- 
tion  of  the  anvil  pin  24  has  a  shape  which  coincides  with 
the  concave  portions  on  the  both  sides  of  the  anvil  26, 
whereby  when  the  anvil  pin  24  moves  in  the  direction 
imparting  the  impact  force  to  the  anvil  26,  the  anvil  26  is 
moved  in  the  axial  direction  by  the  hammer  cam  31, 
while  moving  spirally.  When  the  movement  in  the  axial 
direction  ends  (the  state  of  the  lower  half  in  Fig.  4),  the 
cam  ball  30  is  got  on  the  cam  portion  32.  Then,  the 
hammer  cam  31  and  the  anvil  pin  24  are  again  moved  in 
the  reverse  direction  by  the  cam  release  spring  35. 

During  this  operation,  the  anvil  pin  24  moves  in  the 
axial  direction,  but  hardly  moves  in  the  radial  direction, 
as  described  above.  Therefore,  the  anvil  pin  24  oper- 
ates  stably  without  being  influenced,  even  if  the  cam 
release  spring  35  rattles  a  little. 
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As  described  above,  the  concave  groove  within  the 
hammer  in  which  the  anvil  pin  is  housed  is  so  set  that 
the  distance  between  centers  of  the  concave  grooves  is 
larger  than  the  diameter  D  of  the  lumen  of  the  hammer, 

5  and  the  opening  width  I  of  the  concave  groove  toward 
the  lumen  is  smaller  than  the  diameter  d  of  the  anvil  pin 
24,  thereby  the  anvil  pin  hardly  moves  in  the  radial 
direction,  and  moves  only  in  the  axial  direction.  There- 
fore,  the  anvil  pin  24  operates  stably  to  generate  strong 

10  impact  force  without  being  influenced  even  if  the  cam 
release  spring  rattles  a  little.  Furthermore,  since  the 
anvil  pin  moves  exactly  in  the  axial  direction,  it  can  be 
prevented  that  the  anvil  pin  strikes  the  chin  portion  of 
the  anvil  to  be  damaged. 

15  Therefore,  the  life  of  the  anvil  pin  is  further 
extended  to  make  it  very  economical,  while  wasteful 
time  required  for  exchanging  the  anvil  pin  can  be  saved, 
whereby  it  is  suitable  from  the  view  point  of  working  effi- 
ciency. 

20 
Claims 

1  .  A  support  structure  of  an  anvil  pin  in  a  cam-type 
impact  wrench  including  a  lumen  22  of  a  hammer 

25  rotatable  around  an  axial  center  and  an  anvil  pin  26, 
which  has  a  cylindrical  anvil  pin  24  sliding  in  the 
axial  direction  with  respect  to  the  hammer  20  to 
give  impact  to  the  anvil  26,  and  a  hammer  cam  31 
having  a  cam  portion  32  at  one  end,  a  driving  por- 

30  tion  33  having  a  large  diameter  engaged  with  a  cir- 
cular  groove  24a  of  the  anvil  pin  24  in  the  middle 
portion,  and  a  cylindrical  portion  34  to  which  a  cam 
release  spring  35  is  fitted  at  the  other  end,  said 
hammer  cam  31  being  always  energized  in  the 

35  direction  apart  from  the  anvil  by  the  cam  release 
spring  35,  and  said  anvil  pin  24  being  fitted  to  a  pair 
of  concave  grooves  23  in  the  axial  direction  pro- 
vided  opposite  in  the  diametral  direction  in  the 
lumen  22  of  the  hammer  20,  wherein  the  distance  L 

40  between  centers  of  said  pair  of  concave  grooves  23 
is  set  to  be  larger  than  the  inner  diameter  D  of  the 
lumen  22  of  the  hammer,  and  the  opening  width  I  of 
the  concave  groove  23  toward  the  lumen  is  set  to  be 
smaller  than  the  outer  diameter  d  of  the  anvil  pin  24. 
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