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©  An  impact  wrench. 
©  An  impact  wrench  for  using  fastening  or  unfastening 
fasteners  comprises  a  cylindrical  rotor  coupled  to  a  motor 
shaft,  said  cylindrical  rotor  including  a  projection  on  its  inner 
surface,  the  projection  having  a  circumferential  width  and  an 
axial  length;  an  anvil  coupled  to  said  cylindrical  rotor,  the 
anvil  including  a  hammer  member  capable  of  rocking 
therein,  the  hammer  member  being  engageable  with  said 
projection;  a  springloaded  pusher  for  urging  said  hammer 
member  towards  said  projection,  wherein  a  spring  support 
slides  either  on  a  deep  cam  face  or  a  shallow  cam  face  both 
produced  on  said  inner  surface  of  the  cylindrical  rotor, 
thereby  allowing  said  spring  to  become  compressed  or 
relaxed  against  said  hammer  member. 
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 A n   impact  wrench  for  using  fastening  or  unfastening 
fasteners  comprises  a  cylindrical  rotor  coupled  to  a  motor 
shaft,  said  cylindrical  rotor including  a  projection  on  its  inner 
surface, the  projection  having  a  circumferential  width  and  an 
axial  length;  an  anvil  coupled  to  said  cylindrical  rotor,  the 
anvil  including  a  hammer  member  capable  of  rocking 
therein,  the  hammer  member  being  engageable  with  said 
projection;  a  springloaded  pusher  for  urging  said  hammer 
member  towards  said  projection,  wherein  a  spring  support 
slides  either  on  a  deep  cam  face  or  a  shallow  cam  face  both 
produced  on  said  inner  surface  of  the  cylindrical  rotor, 
thereby  allowing  said  spring  to  become  compressed  or 
relaxed  against  said  hammer  member. 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i nven t ion   r e l a t e s  t o   an  impact   wrench  for   use  in  f a s t e n i n g  

or  u n f a s t e n i n g   b o l t s   or  nuts.   More  p a r t i c u l a r l y ,   the  p r e s e n t   i n v e n t i o n  

r e l a t e s   to  an  impact  wrench  for  such  use,  which  i n c l u d e s   a  r o t o r   driven  b y  

a  motor  t he r eby   to  cause  the  f a s t e n e r s   to  be  d r iven   in to   the  f i x t u r e s  

through  the  motion  of  the  anvil  h i t   by  the  r o t o r   i n t e r m i t t e n t l y .  

The  known  impact  wrenches  have  a  hammer  p o r t i o n   p rovided   by  a  r o t o r  

connec t ed   to  a  r o t a t i n g   shaf t .   while  the  r o t o r   is  r o t a t e d   around  the  a n v i l ,  

the  hammer,  p o r t i o n   of  the  ro tor   is  forced  i n t c   engagement  with  the  a n v i l  

under  the  a c t i o n   of  a  cam  or  any  other   s i m i l a r   device .   The  engagement  o f  

the  hammer  p o r t i o n   of  the  ro tor   occurs  when  the  r o t o r   r o t a t e s   a t   a  h i g h  

speed,   and  the  engagement  is  f i n i s h e d   in  a  moment.  In  a d d i t i o n ,   the  hammer 

p o r t i o n   is  s u b j e c t e d  t o   various  fo rces   while  the  same  is  in  such  a  q u i c k  

movement.  Owing  to  these  f a c t o r s   the  f a b r i c a t i n g   of  the  r o t o r ,   p a r t i c u l a r l y   o f  

the  hammer  p o r t i o n ,   involves   d i f f i c u l t i e s ,   and  even  if  i t   is  f a b r i c a t e d ,  

d i f f e r e n c e s   in  movement  occur  from  ro to r   to  r o t o r .   Fur thermore ,   as  t h e  

r o t o r   is  p a r t i a l l y   abraded,  i t   becomes  d i f f i c u l t   for  the  hammer  po r t ion   t o  

f a l l   e x a c t l y   on  the  anv i l ,   which  r e s u l t s   in  weak  blows  or  even  non -b lows .  

This  l eads   to  incomple te   f a s t en ing   of  f a s t e n e r s .  

In  order   to  solve  the  problems  mentioned  above,  the  i n v e n t o r   h a s  

i n v e n t e d   an  improved  impact  wrench  which has   no  hammer  or  hammer  p o r t i o n ,  

d i s c l o s e d   in  Japanese   Laid-Open  s p e c i f i c a t i o n   No.  127678/82.  In  the  new 

type  of  wrench  an  anv i l   is  placed  ins ide   the  c y l i n d r i c a l   r o t o r ,   such  t h a t  

i t   is  ready  to  be  h i t   by  an  p r o j e c t i o n   p rov ided   on  the  i n s i d e   su r face   o f  



the  r o t o r   whi le   the  ro to r   r o t a t e s .   The  anvi l   is  s u b j e c t e d   to  a  r e l a t i v e l y  

l a r g e   sp r ing   load,   aga ins t   which  the  anv i l   i s  p o s i t i o n e d ,   u n t i l   the  same 

comes  in to   engagement  with  the  s ide   of  the  p r o j e c t i o n .   Because  of  t h i s  

s p r i n g - l o a d e d   s i t u a t i o n ,   a  f r i c t i o n a l   loss   tends  to  occur  between  t h e  

a n v i l   and  the  i n s i d e   s u r f a c e   of  the  r o t o r ,   which  r e t a r d s   i t s   s p e e d .  

As  a  r e s u l t ,   the  impact  expec ted   to  occur  t he rebe tween   becomes  weak.  To  i m -  

prove  i t   a  l a r g e r   torque  wi l l   be  r e q u i r e d ,   which  g ives   a  d e t r i m e n t a l l y  

l a r g e   r e a c t i o n   to  the  o p e r a t o r .   In  a d d i t i o n ,   at  the  moment  when  the  a n v i l  

is  about  to  come  into  engagement  with  the  p r o j e c t i o n ,   the  anvil   is  l i k e l y  t o  

d i s p l a c e   wholly  or  p a r t i a l l y   from  the  p r o j e c t i o n   due  to  the  act ion  of  t h e  

s p r i n g .   This  leads  to  f a i l u r e   to  h i t   or  incomple te   h i t t i n g .  

OBJECTS  AND  SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   toward  s o l v i n g   the  problems  p o i n t e d  

out  with  r e s p e c t   to  the  known  impact   wrenches,   and  has  for  i t s   objec t   t o  

p rov ide   an  improved  impact  wrench  having  an  improved  arrangement   of  a d j u s t i n g  

the  spr ing   loads   to  be  ac ted  on  the  anv i l   member,  t h e r eby   ensur ing  t h a t  

a  c o n s t a n t l y   r e g u l a r   impacts   of  a  l a r g e   s t r e n g t h   are  t r a n s m i t t e d   to  the  a n v i l .  

Another  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  provide  an  improved 

impact   wrench  capable   of  p roduc ing   impacts   wi thou t   g iv ing   d e t r i m e n t a l   s h o c k s  

to  the  o p e r a t o r ' s   h a n d s .  

Other  o b j e c t s   and  a d v a n t a g e s   of  the  p r e s e n t   i n v e n t i o n   wi l l   become 

a p p a r e n t   from  the  d e t a i l e d   d e s c r i p t i o n   given  h e r e i n a f t e r ;   i t   should  b e  

u n d e r s t o o d ,   however,  tha t   the  d e t a i l e d   d e s c r i p t i o n   and  s p e c i f i c   embodiment 

are  given  by  way  of  i l l u s t r a t i o n   only ,   s ince  va r ious   changes  and  

m o d i f i c a t i o n s   wi th in   the  s p i r i t   and  scope  of  the  ' i nven t ion   w i l l   become 

a p p a r e n t   to  those  s k i l l e d   in  the  a r t   from  t h i s   d e t a i l e d   d e s c r i p t i o n .  



According  to  the  p r e s e n t   i n v e n t i o n ,   t h e r e   is  provided  an  impac t  

wrench ,   which  c o m p r i s e s :  

a  c y l i n d r i c a l   ro to r   coupled  to  a  motor  s h a f t ,   said  c y l i n d r i c a l  

r o t o r   i n c l u d i n g   a  p r o j e c t i o n   on  i t s   inner   su r f ace ,   t h e  

p r o j e c t i o n   having  a  c i r c u m f e r e n t i a l   width  and  an  axia l   l e n g t h ;  

an  av i l   coupled  to  said  c y l i n d r i c a l   r o t o r ,   the  anvil   i n c l u d i n g  

a  hammer  member  capable   of  rock ing   t h e r e i n ,   the  hammer  member 

be ing   engageable   with  said  p r o j e c t i o n ;   and 

a  s p r i n g - l o a d e d   pusher  for  urging  sa id   hammer  member  towards  s a i d  

p r o j e c t i o n ,   wherein  a  spring  suppo r t   s l i d e s   e i t h e r   on  a  deep  

c.am  face  or  a  shal low  cam  face  both  produced  on  said  inner  s u r f a c e  

of  the  c y l i n d r i c a l   r o to r ,   thereby   a l lowing   said  spring  t o  

become  compressed  or  re laxed   a g a i n s t   said  hammer  member. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure   1  is  a  v e r t i c a l   c r o s s - s e c t i o n   through  an  impact  wrench 

embodying  the  p r e s e n t   i n v e n t i o n ;  

F igure   2  is  a  c r o s s - s e c t i o n a l   f r o n t   view  taken  along  t h e  

A-A  l i n e   in  F igure   1 ;  

F igure   3  is  a  c r o s s - s e c t i o n a l   f r o n t   view  taken  along  the  B-B 

l i n e   in  F igure   1 ;  

F igu re s   4  to  7  i n c l u s i v e   are  views  exempl i fy ing   the  ac t ions   o f  

the  impact   wrench  of  Figure  1,  p a r t i c u l a r l y   showing  i n t e r r e l a t e d  

a c t i o n s   of  the  i n t e r n a l   components;  and  

F igure   8  is  a  char t   showing  the  a c t i o n s   of  the  components .  



DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  impact  wrench  i n c l u d e s   a  casing  1  with  a  handle  2  and  a  t r i g g e r  

3.  A  compressed  a i r   is  i n t r o d u c e d   in  the  casing  1  t h rough  an   i n l e t   ( n o t  

shown)  in  the  known  manner.   With  the  supply  of  a  compressed  a i r ,   an  

a i r   motor  4  is  r o t a t e d   at  a  high  speed  in  a  c lockwise   or  a  c o u n t e r - c l o c k w i s e  

d i r e c t i o n   by  o p e r a t i n g   the  t r i g g e r   3  and  an  a d j u s t i n g   valve  (not  shown) .  

The  air   motor  4  has  a  r o t a r y   s h a f t   6  which  has  a  c y l i n d r i c a l   r o t o r  

5  i n t e g r a l l y   po in ted   t h e r e t o   by  means  of  s p l i n e s .   The  c y l i n d r i c a l   r o t o r   5 
a 

has  a  c i r c u l a r   i nne r   s u r f a c e   5a,  on  w h i c h  p r o j e c t i o n   7  is  r a d i a l l y   p r o v i d e d .  

The  p r o j e c t i o n   7  has  a  c i r c u m f e r e n t i a l   width,  and  an  ax ia l   l e n g t h .   The 

p r o j e c t i o n   7  has  c i r c u l a r   r e c e s s e s   8a,  8b  at  i t s   oppos i t e   s i d e s ,   as  b e s t  

shown  in  Figure  3.  The  r e f e r e n c e   numeral  5b  d e s i g n a t e s   a  t a i l   p o r t i o n   o f  

the  c y l i n d r i c a l   r o t o r   5 .  

The  r e f e r e n c e   numeral   9  d e s i g n a t e s   a  guide  groove  produced  in  t h e  

p r o j e c t i o n   7,  which  c o n n e c t s   between  the  r eces ses   8a  and  8b  at  t h e i r   f o r w a r d  

s ides   (in  Figure  1 ) .  

An  anvil  10  i s   r o t a t i v e l y   provided  in  the  casing  1.  The  anvi l   10  h a s  

a  head  10a  and  a  t a i l   p o r t i o n   11,  which  is  f i t t e d   in  the  t a i l   p o r t i o n   5b  o f  

the  c y l i n d r i c a l   r o t o r   5,  t h e r e b y   e f f e c t i n g   a  u n i t a r y   r o t a t i o n .   The  h e a d  

10a  is  made  so  as  to  be  f i x e d   to  a  socket   (not  shown)  for  a  b o l t   or  a  n u t .  

The  anvi l   10  has  a  body  p o r t i o n   10b  having  a  l a r g e r   d i amete r ,   on  w h i c h  

a  groove  12  of  s e m i - c i r c l e   in  c r o s s - s e c t i o n   is  a x i a l l y   produced.   A  hammer 

member  13  is  r o t a t i v e l y   l o c a t e d   in  the  groove  12  as  bes t   shown  in  F igure   6 .  

The  harmer  member  13  is   a  s e m i - c i r c u l a r   rod,  having  the  same  r a d i u s  

of  c u r v a t u r e  a s   t h a t   of  the  c i r c u l a r   r e ce s se s   8a,  8b,  and  at  i t s   c i r c u l a r  

su r face   i t   is  in  c o n t a c t   with  the  inner  surface   of  the  groove  12.  The 



hammer  member  13  has  shou lde r   edges  13a,  13b  at  i t s   oppos i te   s i de s ,   and  

an  ou t e r   s u r f a c e   13c.  I t   is  a r ranged   t ha t   when  a  l ine   c o n n e c t i n g  

t r a n s v e r s e l y   between  the  s h o u l d e r   edges  13a  and  13b  is  p e r p e n d i c u l a r   t o  

a  d i a m e t r i c a l   axis   of  the  c y l i n d r i c a l   r o t o r   5,  the  outer   sur face   13c  i s  

withdrawn  a g a i n s t   the  p r o j e c t i o n   7.  The  hammer  member  13  is  a d d i t i o n a l l y  

p rov ided   with  a  p r o j e c t i o n   14  at  i t s   forward  end,  wh ich  i s   adapted  to  p a s s  

through  the  guide  groove  9.  When  the  p r o j e c t i o n   14  is  passing  t h r o u g h  

the  guide   groove  9,  i t s   top  p o r t i o n   and  e i t h e r   of  the  shoulder   edges  13a 

or  13b  come  in to   con tac t   with  the  inner   s u r f a c e   5a,  thereby  fo rc ing   t h e  
i t   i s  

hammer  member  13  to  t i l t .   When  t i l t e d ,   the  shoulder   edge  13a  or  13b  comes 

in to   engagement  with  e i t h e r   s ide  of  the  p r o j e c t i o n   7  as  shown  in  F igure   5  .  

The  r e f e r e n c e   numeral  15  d e s i g n a t e s   a  bore  produced  in  the  b o t t o m  

of  the  groove  12,  the  bore  accommodating  a  pusher  16  aga ins t   the  hammer 

member  13  and  a  suppor t   17  for   a  co i l   spr ing  2 2 .  

Re fe r r ing   to  F igure   2,  the  pusher  16  is  provided  with  a  f l ange   16a  

which  is  adapted  to  s l i d e   on  the  i n s i d e   s u r f a c e   of  the  bore  15,  and  w i t h  

a  pushing  top  16b,  which  is  kept  in  engagement  with  a  curved  bottom  19  o f  

hammer  member  13.  The  r e f e r e n c e   numeral  16c  de s igna t e s   a  shank  p o r t i o n  

which  is  s l i d a b l y   r e c e i v e d   in  a ' s l o t   a x i a l l y   produced  in  the  suppor t   1 7 .  

The  suppor t   17  i nc ludes   an  e x t r u d i n g   bottom  17c,  which  keeps  c o n t a c t   w i t h  

the  inner   s u r f a c e   of  the  c y l i n d r i c a l   r o t o r   5 .  

The  inner   su r face   of  the  c y l i n d r i c a l   ro to r   5  inc ludes   a  p a i r  o f  

con t inuous   cam  faces   20  and  21,  wherein,   a s - b e s t   shown  in  Figure  2,  t h e  

cam  face   20  is  concaved  with  r e s p e c t  t o   another   cam  face  21,  which  i s  

convexed  with  r e s p e c t   to  the  cam  face  20,  h e r e i n a f t e r   the  cam  face  20  b e i n g  

r e f e r r e d   to  as  the  deep   cam  face   and  the  cam  face  21  being  r e f e r r e d   t o  

the  shal low  cam  face .   The  sha l low  cam  face  21  is  opposed  to  the  p r o j e c t i o n  

7,  and  has  such  a  c i r c u m f e r e n t i a l   length  as  to  enable  to  the  e x t r u d i n g  



bottom  7c  of  the  s u p p o r t   17  to  keep  con tac t   t h e r e w i t h   in  the  pe r iod   o f  

time  for  which  the  hamner  member  13  r o t a t e s   from  one  s ide   of  the  p r o j e c t i o n  

7  to  the  other  s ide  t h e r e o f ;   a c t u a l l y ,   one  shou lder   edge  13a  (or  13b)  o f  

hammer  member  13  comes  i n to   c o n t a c t   with  one  s ide  of  the  p r o j e c t i o n   7 ,  

and  as  the  hammer  member  r o t a t e s ,   ano ther   shou lder   edge  13b  (or  13a)  t h e r e o f  

comes  into  contac t   with  a n o t h e r   s ide  of  the  p r o j e c t i o n   7 .  

The  coi l   s p r i ng   22  is  p rovided   between  the  f l ange   16a  and  a  f l a n g e  

produced  in  the  pusher   1 7 .  

In  o p e r a t i o n ,   a f t e r   compressed  a i r   is  i n t r o d u c e d   in  the  cas ing  1 ,  

the  t r i gge r   3  and  the  a d j u s t i n g   valve  (not  shown)  are  o p e r a t e d   to  r o t a t e  

the  air   motor  4  in  a  c l o c k w i s e   d i r e c t i o n .   As  the  r o t a r y   s h a f t   6  of  t h e  

motor  4  r o t a t e s ,   the  c y l i n d r i c a l   ro to r   5  a s s o c i a t e d   t h e r e w i t h   s t a r t s   t o  

r o t a t e   in  a  c lockwise   d i r e c t i o n   with  r e s p e c t   to  the  hammer  member  13  a s  

shown  in  Figure  4.  At  t h i s   s tage   the  hammer  member  13  is  t i l t e d   w i t h  

i t s   p r o j e c t i o n   14  and  l e f t - h a n d   shou lder   edge  13a  being  p laced  in  c o n t a c t  

with  the  inner  s u r f a c e   5a  of  the  c y l i n d r i c a l   r o t o r   5.  As  the  c y l i n d r i c a l  

ro to r   5  f u r t h e r   r o t a t e s   a t   a  given  angle ,   the  l e f t - h a n d   shou lder   edge  13a  

f i t s   in  the  r i g h t - h a n d   r e c e s s   8a,  and  then  the  p r o j e c t i o n   14  comes  i n t o  

the  c i r c u l a r   r ecess   8b.  A t  t h e   same  time,  the  l e f t - h a n d   shou lde r   e d g e  

13a  comes  into  engagement   with  the  r i g h t - h a n d   s ide   of  the  p r o j e c t i o n   7 ,  

thereby  t r a n s m i t t i n g   the  no t ion   of  the  c y l i n d e r i c a l   r o t o r   5  to  the  anv i l   10 

through  the  hammer  member  1 3 .  

Before  the  hammer  member  13  comes  into  engagement  with  the  p r o j e c t i o n   7 

of  the  c y l i n d r i c a l   r o t o r   5,  the  ex t rud ing   bottom  17c  of  the  sp r ing   s u p p o r t  

17  keeps  contact   with  the  deep  cam  face  20,  t he reby   weakening  the  s t r e n g t h  

of  the  spring  22  because   of  an  en l a rged   d i s t a n c e   between  the  pusher   16  a n d  

the  spring  suppor t   17.  Thus  a  weaker  pushing  fo rce   ac ts   on  the  c u r v e d  

bottom  19  of  the  hammer  member  13.  Under  th i s   weak  spr ing  s u p p o r t  



the  hammer  member  13  comes  into  engagement  with  the  p r o j e c t i o n   7  of  t h e  

c y l i n d r i c a l   r o t o r   5  as  i t   holds  i t s   t i l t i n g   p o s t u r e .   As  soon  as  t h e  

ex t rud ing   bo t tom  17c  comes  into  contac t   with  the  sha l low  cam  face  21 ,  

the  sp r ing   22  is  caused  to  con t r ac t   upwards  t he reby   to  enable  the  p u s h e r  

16  to  act   on  the  curved  bottom  19  of  the  hammer  member  13.  In  t h i s   way 

t h e  p r o j e c t i o n   14  of  the  hammer  member  13  is  pushed  upwards .  

The  p e r i o d   of  time  for  which  the  c y l i n d r i c a l   r o t o r   5  s t a r t s   t o  

r o t a t e   and  a l lows   i t s   p r o j e c t i o n   7  to  come  in to   engagement  with  the  hammer 

member  13,  is  i n s t a n t a n e o u s   for  s  s ing le   r o t a t i o n   of  the  c y l i n d r i c a l   r o t o r  

5 .  

When  the  p r o j e c t i o n   14  of  the  hammer  member  13  is  pushed  upwards  

by  the  f o r c e   of  the  spring  22,  the  p r o j e c t i o n   14  of  the  hammer  member  13 

is  urged  to  d i s p l a c e   from  the  p r o j e c t i o n   7  of  the  c y l i n d r i c a l   r o t o r   5 .  

The  s t r e n g t h   of  the  spring  22  is  p r e v i o u s l y   a d j u s t e d   so  as  to  be  l a r g e r  

than  the  s t a t i c   f r i c t i o n   between  the  s ides   of  the  p r o j e c t i o n   7  and  o f  

hammer  member  13,  but  smal le r   than  the  sum  of  the  s t a t i c   f r i c t i o n   and  t h e  

c e n t r i f u g a l   f o r c e   of  the  c y l i n d r i c a l   r o t o r   5.  Accord ingly ,   the  hammer 

member  13  is  kept   in  engagement  with  t h e  p r o j e c t i o n   7,  thereby  e f f e c t i n g  

the  a s s o c i a t e d   r o t a t i o n   of  the  c y l i n d r i c a l   r o t o r   5  and  the  hammer  member 

13.  In  t h i s   way  the  anvi l   10  is  r o t a t e d   t he reby   to  enable  b o l t s   or  n u t s  

to  r o t a t e   t h rough   the  socket   (not  shown) .  

When  a  r e s i s t i n g   force   occurs  on  the  b o l t   or  nut  being  f a s t e n e d ,  

i t   is  t r a n s m i t t e d   to  the  anvil   10.  In  t i s   case,   so  long  as  the  engagement  

of  the  hammer  member  13  with  the  p r o j e c t i o n   7  c o n t i n u e s ,   the  anv i l   10 

slows  down,  and  almost  comes  to  a  s t a n d s t i l l .   This  reduces  the  c e n t r i -  

fugal   f o r c e   a c t i ng   on  the  hammer  member  13.  As  ev iden t   from  the  a f o r e -  

mentioned  fo rmula ,   the  r e tu rn ing   force  of  the  sp r ing   22  o v e r c o m e s  t h e  

s t a t i c   f r i c t i o n   between  the  p r o j e c t i o n   7  and  the  hammer  member  13 .  



As  a  r e s u l t ,   the  hammer  member  13  r o t a t e s   in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n ,  

and  d i s p l a c e s   from  the  p r o j e c t i o n   7  of  the  c y l i n d r i c a l   ro tor   5.  As  shown 

in  F igure   6,  the  c y l i n d r i c a l   r o t o r   5  is  in  f r e e   r o t a t i o n ,   wherein  t h e  

p r o j e c t i o n   14  of  the  hammer  member  13  pas ses   through  the  guide  groove  9 .  

After   having  passed  through  the  gu ide   g roove   9,  the  p r o j e c t i o n   14  o f  

the   hammer  member  13  en t e r s   the  c i r c u l a r   r e c e s s   8a,  in  which  i t s   top  end  

comes  in to   engagement  with  the  ou te r   end  of  the  r e c e s s   8a.  As  a  r e s u l t ,  

the  hammer  member  13  is  again  t i l t e d .   Immedia t e ly   before   i t   o c c u r s ,  

the   ex t rud ing   bottom  17c  has  been  d i s p a l c e d   on  the  deep  cam  face  20,  t h e r e b y  

weakening  the  s t r e n g t h   of  the  spr ing   2 2 .  

As  a  r e s u l t   of  t i l t i n g ,   the  s h o u l d e r   edge  13a  and  the  p r o j e c t i o n   7  o f  

the   hammer  member  13  are  p laced   in  c o n t a c t   with  the  inner   sur face   5a  of  t h e  

c y l i n d r i c a l   r o t o r   5,  and  as  i t   i s ,   the  c y l i n d r i c a l   r o t o r   5  is  in  f r e e  

r o t a t i o n   u n t i l   i t s   p r o j e c t i o n   7  comes  i n to   engagement  with  the  s ide  of  t h e  

hammer  member  1 3 .  

At  t h i s   s t age ,   i f   a  r e s i s t i n g   t o r q u e   ac ts   on  the  anvil   10,  of  g r e a t e r  

s t r e n g t h   than  the  torque  of  the  motor  4,  the  engagement  of  the  hammer 

member  13  with  the  p r o j e c t i o n   7  of  the  c y l i n d r i c a l   r o t o r   5  cannot  l a s t  

long  because   the  c e n t r i f u g a l ,   fo rce   r e q u i r e d   to  e f f e c t   the  engagement  o f  

t hose   only  ac ts   i n s t a n t a n e o u s l y .   T h u s  t h e   hammer  member  13  is  r e a d i l y  

d i s e n g a g e d   from  the  p r o j e c t i o n   7.  But  a f t e r   one  r o t a t i o n ,   the  hammer 

member  13  again  comes  in to   engagement  with  the  p r o j e c t i o n   7.  As  t h e  

r e s i s t i n g   to rque   becomes  l a r g e r ,   the  engagement  of.  th  hammer  member  13 

with  the  p r o j e c t i o n   7  i nvo lves   l a r g e r   impac t s .   The  bo l t   or  nut  i s  

t i g h t e n e d   under  the  s e r i e s   of  i m p a c t s .  

When  a  b o l t   or  nut  is  loosened ,   the  a i r   motor  4  is  r o t a t e d   in  a  

c o u n t e r c l o c k w i s e   d i r e c t i o n .  

Figure   8  d i a g r a m m a t i c a l l y   shows  the  a c t i o n s   of  the  c y l i n d r i c a l   r o t o r  

5,  the  i n f l u e n c e s   given  by  the  hammer  member  13  on  the  spring  22 ,  



and  the  i n f l u e n c e s   g iven   by  the  cam  faces   20,  21  on  the  r o t a t i o n   of  t h e  

c y l i n d r i c a l   ro to r   5,  which  are  r e p r e s e n t e d   by  .(a),  (b)  and  (c) ,   r e s p e c t i v e l y .  

The  graph  (d)  r e p r e s e n t s   the  a c t i o n s   of  the  spring  22  as  a  r e s u l t   of  t h e  

s y n t h e s i s   of  the  two  g raphs   (b)  and  ( c ) .  

F igure   8  shows  t h a t   u n t i l   a  blow  occurs ,   the  c y l i n d r i c a l   r o t o r   5 

r o t a t e s   in  one  d i r e c t i o n ,   dur ing  which  the  force   of  the  spring  22  is  weak 

at  the  po in t   i n d i c a t e d   by  (A).  No  s u b s t a n t i a l   i n f l u e n c e s   are  g iven   on 

the  hammer  member  13  and  the  c y l i n d r i c a l   r o t o r   5.  When  blows  occur  on  a 

bo l t   or  a  nut,   the  c y l i n d r i c a l   r o t o r   5  rebounds,   and  s i m u l t a n e o u s l y ,   t h e  

ac t ion   of  the  spring  22  i n s t a n t a n e o u s l y   becomes  l a rge .   At  the  moment  when 

the  hammer  member  13  is  d i s engaged   from  the  p r o j e c t i o n   7  of  the  c y l i n d r i c a l  

r o t o r   5  under  the  r e a c t i o n   of  blows  on  the  bo l t   (at  the  point   (B)) ,   t h e  

a c t i o n   of  the  spring  22  is  s t i l l   n e g l i g i b l e .   While  the  hammer  member 

13  passes   through  the  gu ide   groove   9  (at  the  po in t   (C)),  the  f o r c e   of  t h e  

spr ing  22  becomes  l a r g e ,   and  the  s i t u a t i o n   (A)  is  recovered   in  which  t h e  

c y l i n d r i c a l   ro to r   5  is  in  f r e e   r o t a t i o n .  



1.  An  impact  wrench  for  use  in  f a s t e n i n g   b o l t s   or  nuts  to  a  

f i x t u r e ,   the  impact  wrench  c o m p r i s i n g :  

a  c y l i n d r i c a l   r o t o r   coupled  to  a  motor  s h a f t ,   sa id   c y l i n d r i c a l  

r o t o r   i n c l u d i n g   a  p r o j e c t i o n   on  i t s   inner   s u r f a c e ,   t h e  

p r o j e c t i o n   having  a  c i r c u m f e r e n t i a l   width  and  an  axia l   l e n g t h ;  

an  av i l   coupled  to  sa id   c y l i n d r i c a l   r o t o r ,   the  anvi l   i n c l u d i n g  

a  hammer  member  capable   of  rocking  t h e r e i n ,   the  hammer  member 

being  engageable   with  said  p r o j e c t i o n ;  

a  s p r i n g - l o a d e d   pusher   for  urging  said  hammer  member  towards  s a i d  

p r o j e c t i o n ,   wherein  a  spring  support   s l i d e s   e i t h e r   on  a  d e e p  

cam  face  or  a  shal low  cam  face  both  p roduced   on  said  inner   s u r f a c e  

of  the  c y l i n d r i c a l   r o to r ,   thereby  a l lowing   sa id   spr ing   t o  

become  compressed  or  re laxed  aga in s t   sa id   hammer  member. 

2.  An  impact  wrench  as  def ined  in  Claim  1,  wherein  an  a i r   mo to r  

is  employed  fo r   a  d r i v i n g   means. 

3.  An  impact  wrench  as  def ined   in  Claim  1,  wherein   the  whole  body  

the reo f   is  housed  in  a  p o r t a b l e   cas ing  with  a  t r i g g e r   e x t r u d i n g   o u t s i d e  

for  manual  o p e r a t i o n .  
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