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(54)  Impact  wrench 

(57)  An  impact  wrench  includes  a  motor  portion,  a 
clutch  hammer  portion,  and  an  anvil  portion.  The  motor 
portion  includes  a  rotor  (13)  which  is  supported  within  a 
cylinder  (15)  for  rotation  in  forward  and  reverse  direc- 
tions,  and  a  plurality  of  rotor  blades  (1  4a  -  1  4f)  which  are 
radially  arrayed  so  as  to  be  movable  in  the  radial  direc- 
tion.  The  clutch  hammer  portion  is  coupled  with  a  drive 
shaft  of  the  rotor.  The  anvil  portion  which  receives  a  hit- 
ting  force  from  the  clutch  hammer  portion  so  as  to 
rotate.  The  cylinder  (15)  is  provided  with  an  air  inlet  hole 
(1  5a)  for  forward  rotation  and  another  air  inlet  hole  (1  5c) 
for  reverse  rotation.  The  air  inlet  holes  (15a,  15c)  pene- 
trate  the  cylinder  in  the  axial  direction  and  are  symmet- 
rically  arranged  on  both  sides  with  respect  to  the  center 
axis  of  the  cylinder  (15).  The  cylinder  (15)  is  also  pro- 
vided  with  an  air  outlet  hole  (15b)  which  is  formed  at  a 
location  shifted  from  the  top  by  an  angle  6  in  a  direction 
toward  the  air  inlet  hole  (15a)  for  forward  rotation.  This 
structure  makes  it  possible  to  loosen  a  threaded  mem- 
ber  easily  through  application  of  a  loosening  torque  that 
is  larger  than  tightening  torque. 
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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention:  s 

The  present  invention  relates  to  an  impact  wrench, 
and  more  particularly  to  an  impact  wrench  that  provides 
a  larger  torque  when  loosening  a  threaded  member 
such  as  a  bolt  than  it  provides  when  tightening  the  10 
threaded  member. 

2.  Description  of  the  Related  Art: 

Impact  wrenches  are  air  driven  tools  for  tightening  is 
and  loosening  threaded  members  such  as  bolts  and 
nuts.  In  a  conventional  impact  wrench,  the  motor  portion 
and  clutch-hammer  portion  are  designed  such  that 
tightening  torque  and  loosening  torque  are  equal  to 
each  other.  20 

Such  an  impact  wrench  suffers  no  problems  when 
used  to  tighten  a  threaded  member.  However,  when  the 
wrench  is  used  to  loosen  the  threaded  member  that  has 
been  tightened  with  the  same  wrench,  loosening  takes 
much  time  and  is  inefficient  because  the  tightening  25 
torque  and  loosening  torque  are  approximately  equal. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide  an  30 
impact  wrench  which  can  loosen  a  threaded  member 
easily  through  application  of  a  loosening  torque  that  is 
larger  than  the  tightening  torque. 

To  achieve  the  above  object,  the  present  invention 
provides  an  impact  wrench  which  includes  a  motor  por-  35 
tion,  a  clutch  hammer  portion,  and  an  anvil  portion.  The 
motor  portion  includes  a  rotor  which  is  supported  within 
a  cylinder  for  rotation  in  forward  and  reverse  directions, 
and  a  plurality  of  rotor  blades  which  are  radially  arrayed 
so  as  to  be  movable  in  the  radial  direction.  The  clutch  40 
hammer  portion  is  coupled  with  a  drive  shaft  of  the  rotor. 
The  anvil  portion  which  receives  a  hitting  force  from  the 
clutch  hammer  portion  so  as  to  rotate.  The  cylinder  is 
provided  with  an  air  inlet  hole  for  forward  rotation  and 
another  air  inlet  hole  for  reverse  rotation.  These  air  inlet  45 
holes  penetrate  the  cylinder  in  the  axial  direction  and 
are  symmetrically  arranged  on  both  sides  with  respect 
to  the  center  axis  of  the  cylinder.  The  cylinder  is  also 
provided  with  an  air  outlet  hole  which  is  formed  at  a 
location  shifted  from  the  top  by  an  angle  6  in  a  direction  so 
toward  the  air  inlet  hole  for  forward  rotation.  The  angle  6 
is  preferably  in  the  range  of  10°  to  20°. 

According  to  the  impact  wrench  of  the  present 
invention,  the  loosening  torque  can  become  larger  than 
the  screw  tightening  torque  through  a  mere  shift  in  the  ss 
location  of  the  air  outlet  hole  formed  in  the  cylinder. 
Thus,  an  improved  impact  wrench  which  can  easily 
loosen  a  tightened  threaded  member  is  provided  by  a 

minimum  design  change. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  perspective  view  of  an  impact  wrench 
according  to  the  present  invention; 
FIG.  2  is  an  exploded  perspective  view  of  the  motor 
portion  of  the  impact  wrench  shown  in  FIG.  1  ; 
FIG.  3  is  an  explanatory  view  showing  action  of  the 
motor  portion  during  forward  rotation;  and 
FIG.  4  is  an  explanatory  view  showing  action  of  the 
motor  portion  during  reverse  rotation. 

DESCRIPTION  OF  PREFERRED  EMBODIMENT 

An  embodiment  of  the  present  invention  will  now  be 
described  with  reference  to  the  drawings.  As  shown  in 
FIG.  1,  compressed  air  is  introduced  into  an  impact 
wrench  1  through  an  air  inlet  2a  of  a  hose  adapter  2 
which  is  screwed  into  the  bottom  end  of  a  handle  por- 
tion  1  8.  A  trigger  3  is  rotatably  attached  to  the  upper 
part  of  the  handle  portion  18.  When  the  trigger  3  is 
rotated  counterclockwise  (the  direction  indicated  by  the 
arrow  in  the  figure)  about  an  axis  3a,  the  trigger  3 
pushes  down  a  trigger  pin  19,  which  in  turn  pushes 
down  a  valve  stem  4  which  is  continuously  urged 
upward  by  a  spring  1  7  and  is  in  contact  with  a  shoulder 
portion  18a.  Through  these  actions,  the  valve  stem  4 
breaks  contact  with  the  shoulder  portion  1  8a,  such  that 
compressed  air  is  introduced  into  an  air  passage  18b.  A 
cylindrical  portion  5a  of  an  air  regulator  5,  which  is  pro- 
vided  at  the  bottom  of  the  handle  portion  18,  has  a  plu- 
rality  of  adjustment  holes  5b  of  different  diameters.  Air 
pressure  is  adjusted  through  rotation  of  a  knob  5c. 
Compressed  air  is  introduced  through  the  adjustment 
holes  5b  into  an  air  passage  18c. 

A  reverse  valve  6  is  supported  in  a  bushing  21  ,  and 
is  slidable  in  the  forward  and  reverse  directions.  The 
bushing  21  is  inserted  in  the  lower  portion  of  a  motor 
housing  20.  In  the  bushing  21  is  formed  an  air  hole  21a 
which  communicates  with  the  air  passage  1  8c  formed  in 
the  handle  portion  18.  The  reverse  valve  6  has  two 
smaller  diameter  portions  6a  and  6b  in  its  central 
region.  When  the  reverse  valve  6  is  moved  to  the  for- 
ward  position,  the  smaller  diameter  portion  6a  moves  to 
the  location  of  the  hole  21a  in  the  bushing  21  ,  the  com- 
pressed  air  flows,  through  a  passage  formed  by  the 
smaller  diameter  portion  6a,  into  an  air  passage  (not 
shown)  in  the  motor  housing  20,  so  that  the  impact 
wrench  is  driven  in  the  tightening  direction  (forward 
direction).  When  the  reverse  valve  6  is  moved  to  the 
rear  position,  the  other  smaller  diameter  portion  6b 
moves  to  the  location  of  the  hole  21a  in  the  bushing  21  , 
the  compressed  air  flows,  through  a  passage  formed  by 
the  smaller  diameter  portion  6b,  into  another  air  pas- 
sage  (not  shown)  in  the  motor  housing  20,  so  that  the 
impact  wrench  is  driven  in  the  loosening  direction 
(reverse  direction).  The  compressed  air  is  introduced 
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through  one  of  two  passages  7a,  which  are  symmetri- 
cally  formed  within  an  end  cap  7,  into  the  motor  portion 
8;  and  is  then  exhausted  through  outlet  holes  15b  which 
will  be  described  later.  Finally,  the  compressed  air  is 
exhausted  out  to  the  atmosphere  through  a  deflector  air  5 
outlet  9.  The  revolving  torque  generated  in  a  motor  por- 
tion  8  is  transmitted  to  a  clutch  hammer  portion  10,  then 
an  anvil  portion  1  1  struck  by  the  hammering  mechanism 
of  the  clutch  hammer  portion  1  0  drives  a  main  shaft  1  1  a 
to  rotate.  ro 

FIG.  2  is  an  exploded  perspective  view  of  the  motor 
portion  8.  The  motor  portion  8  is  contained  in  the  motor 
housing  20  and  comprises  a  rear  plate  12,  a  rotor  13, 
rotor  blades  1  4a  -  1  4f,  a  cylinder  1  5,  and  a  front  plate 
16.  15 

The  rotor  1  3  is  provided  with  a  drive  shaft  1  3a  and 
radial  grooves  13b  which  extend  in  the  longitudinal 
direction  of  the  cylinder  15.  A  plurality  of  (e.g.  six)  rotor 
blades  1  4a  -  1  4f  are  inserted  in  the  grooves  1  3b  so  as 
to  be  reciprocable  in  the  radial  direction  of  the  rotor  1  3.  20 

The  front  and  rear  ends  of  the  cylinder  15  are  cov- 
ered  by  a  front  plate  1  6  and  a  rear  plate  1  2,  respectively. 
A  bearing  1  2b  is  fixed  to  the  rear  plate  12,  while  another 
bearing  (not  shown)  is  fixed  to  the  front  plate  1  6.  Those 
bearings  rotatably  support  the  drive  shaft  13a  of  the  25 
rotor  13. 

Spline  teeth  13c  are  formed  on  the  drive  shaft  13a 
near  its  end,  which  faces  the  clutch  hammer  portion  10, 
so  that  the  drive  shaft  1  3a  is  coupled  with  a  boss  portion 
(not  shown)  of  the  clutch  hammer  portion  1  0  through  fit-  30 
ting. 

FIG.  3  shows  action  of  the  motor  portion;  specifi- 
cally,  action  of  the  rotor  13,  the  rotor  blades  14a  -  14f 
and  the  cylinder  15  during  forward  rotation.  When  the 
reverse  valve  6  is  moved  to  the  forward  rotation  position,  35 
compressed  air  is  introduced  into  the  motor  portion  8 
through  a  hole  12a  formed  at  the  left  side  of  the  rear 
plate  12.  The  compressed  air  is  introduced  into  the  inte- 
rior  of  the  cylinder  1  5  through  a  forward  rotation  air  inlet 
hole  15a  bored  in  a  crescent-shaped  depression  15e  40 
formed  in  the  cylinder  1  5.  The  rotor  1  3  is  driven  forward 
around  the  center  O  indicated  by  the  arrow  in  FIG.  3. 
The  center  O  of  the  rotor  1  3  is  eccentric  with  respect  to 
the  center  Oc  of  the  cylinder  15.  The  compressed  air 
within  the  active  area  Wx  (hatched  area  in  the  FIG.  3)  45 
related  to  the  three  rotor  blades  14a  -  14c  that  are 
exposed  to  the  compressed  air  produces  as  a  rotation 
driving  force.  The  compressed  air  is  exhausted  through 
the  outlet  holes  15b  which  are  formed  in  the  cylinder  15 
at  locations  shifted  from  the  top  15d  of  the  cylinder  15  so 
by  an  angle  6.  The  outlet  holes  15b  are  preferably 
arrayed  in  the  axial  direction  of  the  cylinder  15,  as 
shown  in  FIG.  2. 

FIG.  4  shows  action  of  the  motor  portion  during 
reverse  rotation.  When  the  reverse  valve  6  is  moved  to  ss 
the  rear  position,  compressed  air  is  introduced  into  the 
motor  portion  8  through  the  hole  12a  formed  at  the  right 
side  of  the  rear  plate  12.  The  compressed  air  is  intro- 
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duced  into  the  cylinder  15  through  a  reverse  rotation  air 
inlet  hole  15c  bored  in  a  crescent-shaped  depression 
1  5f  formed  in  the  cylinder  1  5.  The  position  of  the  reverse 
rotation  air  inlet  hole  15c  is  symmetrical  with  that  of  the 
forward  rotation  air  inlet  hole  15a.  The  rotor  13  is  driven 
reverse  around  the  center  O  as  indicated  by  the  allow  in 
FIG.  4.  The  compressed  air  within  the  active  area  Wy 
(hatched  area  in  FIG.  4)  related  to  the  two  rotor  blades 
14d  and  14e  that  are  exposed  to  the  compressed  air 
produces  a  rotation  driving  force.  The  compressed  air  is 
exhausted  through  the  outlet  holes  15b. 

As  described  above,  according  to  the  present 
invention,  the  outlet  holes  are  formed  in  the  cylinder  at  a 
location  offset  from  the  top  of  the  cylinder  by  an  angle  6 
in  the  direction  toward  the  forward  rotation  air  inlet  hole. 
Therefore,  the  active  area  Wy  for  loosening  (reverse) 
rotation  is  larger  than  the  active  area  Wx  for  tightening 
(forward)  rotation,  so  that  the  loosening  (reverse)  torque 
is  larger  than  the  tightening  (forward)  torque.  The  angle 
6  is  preferably  between  10°  and  20°.  If  the  angle  6  is 
smaller  than  1  0°,  the  active  area  Wy  for  reverse  rotation 
may  not  be  sufficiently  larger  than  the  active  area  Wx  for 
forward  rotation,  and  the  tightened  screw  may  not  be 
easily  loosened  with  the  impact  wrench.  If  the  angle  6  is 
larger  than  20°,  the  active  area  Wx  for  tightening  (for- 
ward)  rotation  may  be  too  small  and  proper  tightening 
torque  may  not  be  obtained. 

Claims 

1  .  An  impact  wrench  comprising: 

a  motor  portion  including  a  rotor  which  is  sup- 
ported  within  a  cylinder  for  rotation  in  forward 
and  reverse  directions,  and  a  plurality  of  rotor 
blades  which  are  radially  arrayed  so  as  to  be 
movable  in  the  radial  direction; 
a  clutch  hammer  portion  coupled  with  a  drive 
shaft  of  the  rotor;  and 
an  anvil  portion  which  receives  a  hitting  force 
from  said  clutch  hammer  portion  so  as  to 
rotate, 

characterized  in  that  said  cylinder  is  pro- 
vided  with  an  air  inlet  hole  for  forward  rotation 
and  another  air  inlet  hole  for  reverse  rotation, 
said  air  inlet  holes  penetrating  said  cylinder  in 
the  axial  direction  and  being  symmetrically 
arranged  on  both  sides  with  respect  to  the 
center  axis  of  said  cylinder,  and 
said  cylinder  is  provided  with  an  air  outlet  hole 
which  is  formed  at  a  location  shifted  from  the 
top  by  an  angle  6  in  a  direction  toward  said  air 
inlet  hole  for  forward  rotation. 

2.  An  impact  wrench  according  to  Claim  1  , 
characterized  in  that  said  angle  6  is  in  the  range  of 
10°  to  20°. 
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