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©  An  electrically  driven  screw-driver. 

An  electrically  driven  screw  is  disclosed  in  which  a 
ratchet  device  is  mounted  to  a  portion  of  a  chucking  shaft 
provided  with  a  removable  driver  bit,  said  chucking  shaft  (32) 
being  connected  to  an  output  shaft  (34)  of  an  electric  motor 
(18)  through  a  planetary  reduction  system  (22)  and  in  which  a 
torque  controlling  mechanism  having  a  clutch  function  is 
mounted  to  the  planetary  reduction  system. 

In  accordance  with  the  electrically  driven  screw-driver 
combination  of  the  ratchet  device  and  the  torque  controlling 
mechanism  permits  the  screw-driver  to  be  operated  in  such  a 
way  that  only  the  prefastening,  or  screwing  step  may  be 
carried  out  mechanically  and  electrically  while  the  finishing 
step  of  strong  fastening  may  be  performed  manually, 
resulting  in  a  very  compact  and  light  screw-driver  which  is 
very  convenient  in  portability. 



This  i n v e n t i o n   r e l a t e s   to  an  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   and 

more  p a r t i c u l a r l y   to  an  e l e c t r i c a l l y   d r iven   screw  d r i v e r   which  i s  

very  compact  in  s ize  and  conven ien t   in  p o r t a b i l i t y   and  in  which  o n l y  

a  p r e f a s t e n i n g ,   or  screwing  s tep  may  be  c a r r i e d   out  by  the  m e c h a n i c a l  

force  of  an  e l e c t r i c   motor  while   a  f i n i s h i n g   step  may  be  p e r f o r m e d  

m a n u a l l y .  

E l e c t r i c a l l y   dr iven  s c r e w - d r i v e r s   (using  an  e l e c t r i c   motor  as  a  power  

source)   may  mostly  be  c l a s s i f i e d   in to   two  t ypes ,   namely  one  which 

is  d i r e c t l y   connected  to  a  commercial  cu r r en t   source  (100  V)  and  t h e  

o the r   in  which  a  cu r r en t   is  supp l i ed   to  a  motor  a f t e r   r e d u c t i o n   o f  

i t s   vo l t age   with  a  t r a n s f o r m e r .   In  e i t h e r   case ,   a  connec t ion   co rd  

is  i n d i s p e n s a b l e   for  c o n n e c t i n g   the  motor  to  the  e l e c t r i c   power 

source .   These  s c r e w - d r i v e r s   may  u t i l i z e   a  h ighe r   e l e c t r i c   o u t p u t  

but  may  be  opera ted   p o r t a b l y   in  only.  the  range  of  an  e x t e n s i b l e   c o r d  

l eng th .   Thus,  these  types   of  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r s   may 
be  e s s e n t i a l l y   used  for  an  a s sembl ing   p rocess   in  a  f a c t o r y .  

There  is  also  known  ano the r   type  of  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r  

which  is  of  a  charg ing   type  i n c l u d i n g   a  b a t t e r y - r e p l a c e m e n t   t y p e .  

This  type  of  s c r e w - d r i v e r   has  a  d i s advan t age   of  a  lower  output  b u t  

has  an  advantage  of  p o r t a b i l i t y   due  to  the  absence  of  a  c o n n e c t i n g  

cord.  However,  the  c o n v e n t i o n a l   charg ing   type  of  the  s c r e w - d r i v e r  

r e q u i r e s   a  p o s s i b l y   h ighes t   output   of  a  motor  and  t h e r e f o r e   a  

charg ing   uni t   of  a  la rge   c a p a c i t y ,   r e s u l t i n g   in  a  big  and  i n c o n v e n i e n t  

a p p l i a n c e .   Thus,  i t   may  well   be  s t a t e d   tha t   t he re   have  been  no  s c r ew-  



d r i v e r   of  a  charging  type ,   which  are  small  enough  to  be  po r t ab le   i n  

a  pocke t ,   convenient   in  hand l ing   and  r e s i s t a n t   to  a  severe  o p e r a t i o n a l  

c o n d i t i o n .  

As  mentioned  he re inabove ,   a  number  of  b a t t e r i e s   are  necessary   as  a  

power  source  for  o b t a i n i n g   a  h igher   and  p r a c t i c a l   output  for  f a s t e n i n g ,  

which  p r e v e n t s   the  s c r e w - d r i v e r   from  being  compact  and  l i g h t .  

Even  a  b a t t e r y   of  a  l i m i t e d   c a p a c i t y   may  be  used  for  ob ta in ing   a  h i g h e r  

output   i f   the  l a rge   number  of  r e d u c t i o n   s teps  are  u t i l i z e d   in  a  r e -  

duc t ion   system  connected  to  the  motor.  However,  such  higher   r e d u c t i o n  

r a t i o   b r ings   about  a  decrease   in  r o t a t i o n   number  of  an  output  s h a f t ,  

l ead ing   to  an  i m p r a c t i c a l   a p p l i a n c e .   Thus,  the  po r t ab le   s c r e w - d r i v e r  

must  be  s ized   and  designed  for  ba l anc ing   a  necessary  o p e r a t i o n a l  

capac i ty   and  a  s u f f i c i e n t   e l e c t r i c   power  to  provide  a  c o r r e s p o n d i n g  

output   (or  a  b a t t e r y   s i z e ) .  

In  g e n e r a l ,   the  o p e r a t i o n a l   c apac i t y   must  be  so  large  tha t   t h e  

app l i ance   becomes  i n e v i t a b l y   too  big  to  be  ca r r i ed   by  one  hand.  

Thus,  t he re   has  been  need  for  very  compact  and  l ight   e l e c t r i c a l l y  

dr iven  s c r e w - d r i v e r ,   which  is  enough  r e s i s t a n t   to  a  severe  o p e r a t i o n a l  

c o n d i t i o n .  

In  view  of  the  fo rego ing ,   the  i n v e n t o r   has  s tudied   for  e l i m i n a t i n g  

the  d i s a d v a n t a g e s   of  the  conven t iona l   charging  type  of  po r t ab le   s c r ew-  

d r i v e r   in  the  p r i o r   art   and  for  deve loping   a  very  compact,  l igh t   b u t  

convenient   e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r ,   and  has  now  found  ou t  

a f t e r   s t r i c t   a n a l y s i s   of  an  o p e r a t i o n a l   procedure  of  the  e l e c t r i c a l l y  

dr iven   s c r e w - d r i v e r   ( h e r e i n a f t e r   r e f e r r e d   to  merely  a  " s c r e w - d r i v e r "  

for  s i n p l i f i c a t i o n )   tha t   a  screw  may  be  f as tened   into  an  o b j e c t ,  

which  has  a l r eady   been  th readed   for  r e c e i v i n g   the  screw,  a lmos t  

wi thout   load  for  about  90%  of  the  f a s t e n i n g   procedure  and  that   on ly  

a  f i n i s h i n g   step  of  about  10%  r e q u i r e s   an  i n s t a n t a n e o u s l y   s t r o n g  

f a s t e n i n g   fo rce .   On  the  c o n t r a r y ,   a  s o - c a l l e d   tapping  screw,  which 

is  screwed  in to   an  object   wi thout   a  th readed   hole,  may  be  g r a d u a l l y  

moved  in to   the  ob jec t   aga ins t   a  c o n s i d e r a b l e   r e s i s t a n c e   while  s i m u l -  

t a n e o u s l y   making  a  th read .   In  t h i s   case,   most  of  the  working  amount 

is  d i r e c t e d   to  the  t app ing   step  and  a  r e l a t i v e l y   small  working  amount 

is  d i r e c t e d   to  a  f i n i s h i n g   step  r e q u i r i n g   a  s t rong  f a s t e n i n g   f o r c e .  



Since  the  s ing le   f a s t e n i n g   procedure   has  two  s teps   as  d e s c r i b e d  

h e r e i n a b o v e ,   i t   has  been  found  out  tha t   about  90%  of  the  t o t a l  

working  amount  r e q u i r e d   in  the  p r e f a s t e n i n g   or  screwing  step  i s  

advan tageous ly   per formed  m e c h a n i c a l l y ,   while  the  remaining  10%  i n  

the  f i n i s h i n g   step  of  the  s t rong  f a s t e n i n g   may  well  be  p e r f o r m e d  

manually  wi thout   a  mechanica l   force .   A c t u a l l y ,   an  ex ten t   of  o u t p u t  

to  be  r e q u i r e d   in  the  t app ing   work  as  d e s c r i b e d   he re inabove   may  be  

s u f f i c i e n t l y   s u p p l i e d   from  a  charg ing   b a t t e r y   of  a  r e l a t i v e l y   s m a l l  

c apac i t y   by  combina t ion   of  a  small  motor  and  a  s u i t a b l e   r e d u c t i o n  

system.  However,  the  f i n i s h i n g   step  r e q u i r e s   much  more  f a s t e n i n g  

fo rce ,   r e s u l t i n g   in  a  big  app l iance   with  a  h ighe r   power  source  i f  

the  f a s t e n i n g   force  is  suppl ied   e l e c t r i c a l l y   and  m e c h a n i c a l l y .   The 

conven t iona l   p o r t a b l e   s c r e w - d r i v e r   has  always  u t i l i z e d   a  m e c h a n i c a l  

and  e l e c t r i c a l   force   for  per forming  the  whole  p rocedure   or  two  s t e p s  

of  o p e r a t i o n   as  d e s c r i b e d   h e r e i n b e f o r e ,   thus  never  p roduc ing   a  v e r y  

compact  and  l i g h t   s c r e w - d r i v e r   which  is  p o r t a b l e   in  a  p o c k e t .  

It  w i l l   be  a p p r e c i a t e d   from  the  fo rego ing   tha t   i f   only  the  p r e f a s t e n i n g  

or  screwing  step  occupying  most  of  the  t o t a l   work  is  performed  mecha-  

n i c a l l y   but  the  f i n i s h i n g   step  r e q u i r i n g   a  s t r ong   f a s t e n i n g   f o r c e  

(which  is  consumed  in  a  very  short   time)  is  c a r r i e d   out  m a n u a l l y ,  

the  mechanical   s ize   and  the  b a t t e r y   c a p a c i t y   may  be  c o r r e s p o n d i n g l y  

reduced,   thereby   p roduc ing   a  t r u l y   compact  and  l i g h t   p o r t a b l e   s c r e w -  

d r i v e r .   It  has  been  found  out,   however,  tha t   t he re   are  a  number  o f  

problems  to  be  solved  in  order   to  embody  the  idea  as  d e s c r i b e d   h e r e -  

inabove.   F i r s t l y ,   when  only  the  screwing  step  is  c a r r i e d   out  m e c h a n i c a l l y  

with  a  motor  but  the  f i n i s h i n g   step  of  f a s t e n i n g   is  con t inued   by  a  

t u r n i n g   movement  with  a  hand  g r i pp ing   the  s c r e w - d r i v e r ,   the  hand  i s  

s u f f e r e d   from  a  s t r o n g   r eve r se   r e s i s t a n c e   for  p r e v e n t i n g   the  a d v a n c i n g  

movement  of  the  screw,  so  tha t   the  r e d u c t i o n   gear   (and  the  moto r )  

d i r e c t l y   connected  to  the  d r i ve r   b i t   s t a r t s   i t s   r e v e r s e   r o t a t i o n ,  

thus  never  a ch i ev ing   the  f a s t e n i n g   o p e r a t i o n .   It  has  also  been  

found  out,   t h e r e f o r e ,   tha t   any  means  for  avo id ing   the  r eve r se   r o t a t i o n  

is  necessary   to  be  i n s e r t e d   between  the  d r i v e r   b i t   and  the  o u t p u t  
shaf t   of  the  r e d u c t i o n   system.  In  order   to  avoid  only  the  r e v e r s e  

movement  of  the  d r i v e r   b i t   according  to  a  p r i n c i p l e   of  r h e o s t a t i c  

b rak ing ,   a  p o s i t i v e   pole  of  a  DC  motor  as  a  power  source  may  be  s h o r t -  

c i r c u i t e d   to  a  n e g a t i v e   pole  i n s t a n t a n e o u s l y   upon  d i s c o n t i n u a t i o n  

of  the  r o t a t i o n .  



Secondly ,   the re   is  a  problem  how  to  t e r m i n a t e   the  p r e f a s t e n i n g   o r  

screwing  step  on  an  optimum  t iming .   If   the  t e r m i n a t i o n   of  the  s c r e w i n g  

s tep  is  c a r r i e d   out  by  a  manual  ON-OFF  s w i t c h i n g   o p e r a t i o n   based  on 

an  o p e r a t o r ' s   i n t u i t i o n ,   any  s k i l l f u l   o p e r a t o r   can  not  always  t e n n i n a t e  

the  r o t a t i o n   on  a  c o n s t a n t   t iming .   F u r t h e r ,   the  r equ i remen t   o f  

such  the  o p e r a t o r ' s   i n t u i t i o n   f a i l s   to  produce  an  au tomat ic   a p p l i a n c e .  

The  maximum  output   o b t a i n e d   on  the  d r i v e r   b i t   may  be  a d j u s t e d   to  a  

degree  of  an  o p p o s i t e   r e s i s t a n c e   gene ra t ed   at  the  end  of  the  p r e -  

f a s t e n i n g   or  sc rewing   step  for   m e c h a n i c a l l y   d i s c o n t i n u a t i n g   t h e  

r o t a t i o n   of  the  d r i v e r   b i t .   However,  t h i s   o p e r a t i o n   gene ra t e s   an  

e x c e s s i v e   mechanica l   load  on  the  whole  app l i ance   upon  each  r e p e a t e d  

o p e r a t i o n   and  thus  may  not  be  enployed  in  the  s c r e w - d r i v e r   for   u s e  

in  a  severe   o p e r a t i o n a l   c o n d i t i o n .   T h e r e f o r e ,   i t   is  a b s o l u t e l y  

n e c e s s a r y   for  the  d r i v e r   b i t   to  be  a u t o m a t i c a l l y   d i s c o n t i n u e d   on  t h e  

spot  for   i t s   r o t a t i o n   upon  r e a c h i n g   the  p r e d e t e r m i n e d   f a s t e n i n g   t o r q u e  

(or  the  p r e d e t e r m i n e d   o p p o s i t e   r e s i s t a n c e ) ,   in  o rder   to  t e r m i n a t e  

the  screwing  s tep  on  the  optimum  t iming.   Since  the  o p p o s i t e   r e s i s t a n c e  

may  be  va r ied   depending  on  m a t e r i a l s   to  be  f a s t e n e d   such  as  s t e e l ,  

wood  or  p l a s t i c s ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   the  f a s t e n i n g   t o r q u e  

is  d i f f i c u l t   to  be  c o n t r o l l e d   on  the  optimum  value  for  a u t o m a t i c  

d i s c o n t i n u a t i o n .  

In  view  of  the  f o r e g o i n g ,   i t   has  now  been  found  out  tha t   the  f i r s t  

problem  may  be  so lved   by  p r o v i d i n g   a  r a t c h e t   mechanism  (capable   o f  

t r a n s m i t t i n g   a  r o t a t i o n   in  only  the  u n i d i r e c t i o n   but  p r e v e n t i n g   t h e  

same  in  the  o the r   d i r e c t i o n )   at  a  p o r t i o n   of  a  chuck  having  a  r emovab le  

d r i v e r   b i t .   F u r t h e r ,   i t   has  been  confi rmed  t ha t   the  r a t c h e t   mechanism 

is  c o n v e n i e n t l y   p r o v i d e d   with  a  swi t ch ing   means  for   p r e v e n t i n g   t h e  

t r a n s m i s s i o n   of  r o t a t i o n   power  in  the  oppos i t e   d i r e c t i o n   upon 
e i t h e r   of  the  forward  or  r e v e r s e   r o t a t i o n   of  the  s c r e w - d r i v e r .  

It  has  a lso  been  found  out  tha t   the  second  problem  may  be  s o l v e d  

by  p r o v i d i n g   a  t o rque   c o n t r o l l i n g   system  having  a  c lu t ch   mechanism 

at  a  s o - c a l l e d   p l a n e t a r y   r e d u c t i o n   system  which  comprises   p l a n e t a r y  

gears   o p e r a t i v e l y   connec ted   to  a  p in ion   gear ,   which  in  tu rn   is  c o n n e c t e d  

to  an  output   sha f t   of  an  e l e c t r i c   motor,  and  an  i n t e r n a l   gear  mesh ing  
with  the  p l a n e t a r y   g e a r s .  



Accord ing ly ,   a  g e n e r a l   purpose  of  the  i n v e n t i o n   is  to  p rov ide   an  

e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   which  is  u s e f u l   in  a  g e n e r a l  

f a s t e n i n g   o p e r a t i o n   and  is  very  compact  and  l i g h t ,   as  well  as  p o r t -  

able  in  a  p o c k e t .  

In  order  to  achieve  the  fo rego ing   o b j e c t ,   in  accordance  with  t h e  

i n v e n t i o n ,   only  the  p r e f a s t e n i n g   or  screwing  step  occupying  most  

of  the  t o t a l   f a s t e n i n g   p rocedure   is  c a r r i e d   out  m e c h a n i c a l l y   and  

e l e c t r i c a l l y ,   while  the  f i n i s h i n g   step  r e q u i r i n g   s t rong   f a s t e n i n g  

force   is  performed  m a n u a l l y .  

Thus,  the  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   a cco rd ing   to  the  i n v e n t i o n  

is  c h a r a c t e r i z e d   in  t ha t   a  r a t c h e t   device  is  mounted  to  a  p o r t i o n  

of  a  chucking  sha f t   p rov ided   with  a  removable  d r i v e r   b i t ,   s a i d  

chucking  shaf t   be ing  connected  to  an  output   shaf t   of  an  e l e c t r i c  

'motor  through  a  p l a n e t a r y   r e d u c t i o n   system  and  tha t   a  torque   c o n t r o l -  

l i ng   mechanism  having  a  c lu t ch   func t ion   is  mounted  to  the  p l a n e t a r y  

r e d u c t i o n   sy s t em.  

In  the  s c r e w - d r i v e r   a c c o r d i n g   to  the  i n v e n t i o n ,   the  r a t c h e t   d e v i c e  

may  comprise  a  r a t c h e t   gear  provided  at  a  sha f t   p o r t i o n   of  a  c h u c k ,  

a  p a i r   of  pawls  o p p o s i t e l y   arranged  for  ho ld ing   the  r a t c h e t   g e a r  

t h r e r e b e t w e e n ,   and  an  o p e r a t i n g   r ing  for  engaging  and  d i s e n g a g i n g  

e i t h e r   one  of  said  pawls  with  the  r a t c h e t   gear  through  i t s   c i r c u m -  

f e r e n t i a l   r o t a t i o n   and  s e l e c t i v e   p r e s s ing   of  the  pa i r   of  p a w l s .  

F u r t h e r ,   in  the  s c r e w - d r i v e r   according  to  the  i n v e n t i o n ,   the  p l a n e t a r y  

r e d u c t i o n   system  may  comprise  p l a n e t a r y   gears   capable  of  s e l f - r o t a t i n g  

and  r evo lv ing   round  th rough   a  power  t r a n s m i t t e d   from  a  p in ion   g e a r  
connected  to  the  ou tpu t   sha f t   of  the  e l e c t r i c   motor,   an  i n t e r n a l   g e a r  

meshing  with  the  p l a n e t a r y   gears  and  p r o v i d i n g   an  o r b i t   for   t h e i r  

r e v o l u t i o n ,   and  c y l i n d r i c a l   casing  for  r o t a t a b l y   r e c e i v i n g   the  i n t e r n a l  

gear.   In  t h i s   case ,   p r e f e r a b l y   the  c y l i n d r i c a l   casing  is  at  i t s   e n d  

provided  with  a  r ece s s   for  r e c e i v i n g   a  r e v e r s i b l e   switch  for  t h e  

e l e c t r i c   motor,  o p e r a t i o n   of  said  r e v e r s i b l e   switch  being  a s s o c i a t e d  

with  engaging  and  d i s e n g a g i n g   ope ra t i ons   of  the  pawls  with  the  r a t c h e t  

gear  through  the  o p e r a t i o n a l   r ing  of  the  r a t c h e t   device .   More  p r e f e r -  

ably,   the  c y l i n d r i c a l   cas ing   is  provided  with  a  hole  for  r e c e i v i n g  

a  s t ee l   ba l l   while  the  i n t e r n a l   gear  at  i t s   c i r cumfe rence   is  p r o v i d e d  

with  a  notch  l o c a t e d   o p p o s i t e l y   to  the  hole  of  the  c y l i n d r i c a l   c a s i n g  



and  f u r t h e r   a  p ress ing   means  is  provided  for  s e a t i n g   the  s t e e l   b a l l  

in  the  hole  onto  the  notch  with  a  p r ede t e rmined   p r e s s u r e .   In  t h i s  

p r e f e r r e d   embodiment,  the  p r e s s i n g   means  may  comprise  a  p l a t e   s p r i n g  

engaging  at  i t s   end  with  the  c y l i n d r i c a l   cas ing ,   and  a  s l i d i n g  

element  which  s l i d e s   on  the  p l a t e   spr ing  to  ad jus t   s t e p l e s s l y   t h e  

p r e s s u r e   of  the  p l a t e   sp r i ng   on  the  s t e e l   b a l l .  

A l t e r n a t i v e l y ,   a  c y l i n d r i c a l   element  having  a  f lange   is  f i t t e d   i n t o  

the  c y l i n d r i c a l   c a s ing ,   sa id   f lange  of  the  c y l i n d r i c a l   element  b e i n g  

p rov ided   with  a  hole  for   r e c e i v i n g   the  s t e e l   b a l l   and  f u r t h e r   t h e  

i n t e r n a l   gear  at  i t s   one  s ide  is  provided  with  a  f lange   o p p o s i t e l y  

to  the  hole  of  the  c y l i n d r i c a l   e lement ,   said  f lange  of  the  i n t e r n a l  

gear  being  p rovided   with  a  r a d i a l l y   ex tending   p r o t r u s i o n .   In  t h i s  

case,   a  p r e s s i n g   means  is  a r r anged   for  urging  the  s t e e l   b a l l   in  t h e  

hole  of  the  c y l i n d r i c a l   element  aga ins t   the  f lange   of  the  i n t e r n a l  

gear  with  a  p r e d e t e r m i n e d   p r e s s u r e .   In  t h i s   a l t e r n a t i v e   p r e f e r r e d  

embodiment,  the  p r e s s i n g   means  may  comprise  a  p r e s s i n g   r ing   f i t t e d  

into  the  c y l i n d r i c a l   e l emen t ,   a  co i l   spr ing  i n s e r t e d   between  t h e  

p r e s s i n g   r ing   and  the  e l e c t r i c   motor,   and  p r e s s i n g   element  for  a x i a l l y  

urging  the  e l e c t r i c   motor  a g a i n s t   the  force  of  the  co i l   s p r i n g .  

P r e f e r a b l y ,   the  p in ion   gear  connected  to  the  output   shaf t   of  t h e  

e l e c t r i c   motor  is  suppor ted   e l a s t i c a l l y   in  the  a x i a l   d i r e c t i o n .  

Now  the  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r   w i t h  

r e f e r e n c e   to  the  drawing  which  i l l u s t r a t e   the  p r e f e r a b l e   embodiments .  

One  way  of  c a r r y i n g   out  the  i n v e n t i o n   is  d e sc r i bed   in  d e t a i l   be low 

with  r e f e r e n c e   to  drawings  which  i l l u s t r a t e   p r e f e r r e d   embodiments ,  

in  w h i c h : -  

Figure   1  is  a  p a r t i a l l y   s e c t i o n e d   f ron t   e l e v a t i o n   of  t h e  

e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   according   to  the  i n v e n t i o n ;  

Figure  2  is  an  e n l a r g e d   s e c t i o n a l   view  of  the  p l a n e t a r y  

r e d u c t i o n   system  used  in  the  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r  

of  the  i n v e n t i o n ;  

Figure   3  is  a  p a r t i a l   s ide  view  of  the  ou te r   cas ing   of  t h e  

s c r e w - d r i v e r   a c c o r d i n g   to  Figure  1 ;  

F i g u r e  4   is  a  cross   s e c t i o n a l   view  taken  along  the  l ine   IV-IV 

of  F igure   1 ;  



Figure  5  is  a  p a r t i a l l y   s e c t i o n e d   f ront   e l e v a t i o n   of  the  s c r e w -  

d r i v e r   of  ano the r   embodiment  accord ing   to  the  i n v e n t i o n ;   and 

Figure  6  is  a  c ross   s e c t i o n a l   view  taken  along  the  l ine   V-V  o f  

Figure  5 .  

In  Figure  1,  a  numeral  r e f e r e n c e   10  r e p r e s e n t s   an  e l e c t r i c a l l y  

dr iven   s c r e w - d r i v e r   ( h e r e i n a f t e r   r e f e r r e d   to  merely  a  " s c r e w - d r i v e r "  

for   s i m p l i f i c a t i o n ) ,   an  ou t e r   casing  12  of  which  is  shaped  in  t h e  

p i s t o l   form  as  a  whole.  In  the  g r ipp ing   pa r t   14  is  removably  and  

r e p l a c e a b l y   accommodated  a  charging  b a t t e r y   16  which  may  be  p u t  

t h e r e i n t o   from  the  bot tom.  The  charging  b a t t e r y   16  is  c o n n e c t e d  

e l e c t r i c a l l y   through  a  r e v e r s i b l e   switch  20  to  a  motor  18  accommodated 

in  a  body  p o r t i o n   of  the  ou te r   cas ing.   F u r t h e r ,   a  connec t ion   o f  

the  charging  b a t t e r y   16  to  a  plug  of  a  charg ing   app l i ance   (not  shown) 

i n t r o d u c e d   into  a  commercial   e l e c t r i c   source  al lows  r e p e a t e d  

c h a r g i n g s .  

In  the  body  p o r t i o n   of  the  ou te r   casing  12  is  a lso   r e c e i v e d   a  p l a n e t a r y  

r e d u c t i o n   system  22  a r r a n g e d   in  al igment  with  the  motor  18.  As  shown 

in  d e t a i l   in  Figure  2,  the  p l a n e t a r y   r e d u c t i o n   system  22  c o m p r i s e s  

e s s e n t i a l l y   an  i n t e r n a l   gear   24  of  a  r ing  element  which  is  p r o v i d e d  

on  i t s   inner   sur face   with  a  gear  and  p l a n e t a r y   gears  26  coac t i ng   w i t h  

the  inner   surface   of  the  i n t e r n a l   gear  24  for  s e l f - r o t a t i n g   w h i l e  

r e v o l v i n g   round.  Three  p l a n e t a r y   gears  26  may  be  p rov ided ,   each  o f  

which  is  mounted  to  a  s h a f t   30  a r ranged  at  an  apex  of  r e g u l a r   t r i a n g l e  

which  is  i m a g i n a t i v e l y   drawn  on  a  disc  28.  The  disc  28  at  i t s   c e n t e r  

is  provided  f i xed ly   with  an  a x i a l l y   ex tend ing   output   shaf t   32.  E a c h  

of  the  th ree   p l a n e t a r y   gears   26  coacts   with  a  p in ion   gear  36  which  i s  

in  turn   f ixed  to  a  r o t a t i n g   shaf t   34  of  the  motor  18.  The  o u t p u t  

shaf t   32  is  r o t a t a b l y   i n s e r t e d   in to   and  suppor ted   by  a  p l a i n   b e a r i n g  
40  which  is  f ixed  near   a  bottom  cen te r   of  a  c y l i n d r i c a l   cas ing   38 

e n c i r c l i n g   the  p l a n e t a r y   r e d u c t i o n   system  22.  Thus,  as  far   as  t h e  

i n t e r n a l   gear  24  is  f i xed   to  the  c y l i n d r i c a l   cas ing   38,  the  r o t a t i o n  

power  is  t r a n s m i t t e d   th rough   the  p in ion   gear  36,  the  p l a n e t a r y   g e a r s  
26  and  the  disc  28  to  the  output   shaf t   32.  In  t h i s   case ,   the  s y s t e m  

may  work  well  as  a  r e d u c t i o n   d e v i c e .  

In  the  p l a n e t a r y   r e d u c t i o n   system  22  i n c o r p o r a t e d   in  the  s c r e w - d r i v e r  

accord ing   to  the  i n v e n t i o n ,   the  i n t e r n a l   gear  24  is  somewhat  s m a l l e r  

in  i t s   outer   d iameter   than  an  inner   d iameter   of  the  cas ing   38  and  

is  r o t a t a b l y   r ece ived   t h e r e i n .   F u r t h e r ,   the  i n t e r n a l   gear  24  i s  



p r o v i d e d   at  i t s   outer   c i r cumfe rence   with  at  l e a s t   one  notch  42  w h i l e  

the  c y l i n d r i c a l   casing  38  is  p rov ided   at  i t s   c o r r e s p o n d i n g   p o s i t i o n   t o  

the  notch  42  with  a  hole  44  in  order   to  fix  the  i n t e r n a l   gear  24  to  t h e  

c y l i n d r i c a l   cas ing  38.  Into  the  hole  44  i s ,   for  t h i s   purpose ,   r emovab ly  

r e c e i v e d   a  s t e e l   ba l l   46  of  a  p r e d e t e r m i n e d   d i a m e t e r ,   as  shown  i n  

Figure   2,  which  ba l l   is  e l a s t i c a l l y   suppor t ed   by  a  p l a t e   sp r ing   48 

a r r anged   in  p a r a l l e l   to  the  c y l i n d r i c a l   cas ing   38  for  p r e v e n t i n g   t h e  

removal  of  the  s t e e l   b a l l   46  from  the  hole  44.  In  order   to  a d j u s t  

a  p r e s s u r e   of  the  p l a t e   sp r i ng   48  on  the  s t e e l   b a l l   46  as  shown  i n  

F igures   2  and  3,  a  s l i d e r   50  is  a r ranged   in  s l i d a b l e   con tac t   with  t h e  

upper  s u r f a c e   of  the  p l a t e   sp r ing   48.  In  t h i s   case ,   of  course ,   t h e  

s l i d e r   50  may  be  smoothly  guided  in  the  a x i a l   d i r e c t i o n   by  a  s l i d i n g  

groove  (not  shown)  for  p r e v e n t i n g   the  same  from  s l i p p i n g   out  of  t h e  

ou t e r   c a s ing   12.  It  w i l l   be  a p p r e c i a t e d   from  Fig.  2  tha t   when  t h e  

s l i d e r   50  is   moved  a x i a l l y   toward  the  r i g h t   the  p l a t e   spr ing   48 

urges  the  s t e e l   b a l l   46  m o r e - s t r o n g l y   in to   the  notch  42,  whereas  t h e  

movement  of  the  s l i d e r   50  toward  the  l e f t   may  r e l e a s e   the  p r e s s u r e  

g r a d u a l l y   and  s t e p l e s s l y .   Thus,  when  the  force   app l i ed   c i r c u m f e r e n t -  

i a l l y   to  the  i n t e r n a l   gear  24  (the  force   i s ,   as  d e s c r i b e d   h e r e i n a f t e r ,  

g e n e r a t e d   by  an  oppos i te   to rque   t r a n s m i t t e d   from  the  d r i v e r   b i t )  

exceeds  the  p r e s su re   of  the  s t e e l   b a l l   46  a p p l i e d   by  the  p la te   s p r i n g  

48,  the  s t e e l   b a l l   46  is  l i f t e d   from  the  notch  42  and  r e l e a s e   t h e  

f i x a t i o n   of  the  i n t e r n a l   gear  24  to  the  c y l i n d r i c a l   casing  38,  t h e r e -  

by  c aus ing   the  i d l i n g   of  the  i n t e r n a l   gear  24  w i t h i n   the  c y l i n d r i c a l  

ca s ing   38.  This  means  the  d i s c o n t i n u a t i o n   of  power  t r a n s m i s s i o n ,   a s  

d e s c r i b e d   h e r e i n a f t e r .  

A  r a t c h e t   device  connected  to  the  output   shaf t   32  of  the  reducer   w i l l  

now  be  d e s c r i b e d   in  d e t a i l   with  r e f e r e n c e   to  Fig.  1  and  Fig.  4.  

In  Fig.   1,  the  output  shaf t   32  is  p rov ided   with  a  well-known  q u i c k -  

chuck  54  for   convenient   mounting  and  removal  of  the  d r i v e r   bi t   52.  

A  s l eeve   p o r t i o n ,   where  the  qu ick -chuck   54  is  put  onto  the  o u t p u t  

s h a f t   32,  is  p rovided  at  i t s   end  with  a  r a t c h e t   gear   56,  as  shown 

in  Fig.  4.  F u r t h e r ,   the  r a t c h e t   gear  56  suppor t s   a  p a i r   of  pawls  58 

of  t r i a n g u l a r   p l a t e   p i e c e s ,   each  of  which  swings  on  a  shaf t   60  i n  

the  a x i a l l y   outward  d i r e c t i o n .   The  r a t c h e t   gear  56  is  held  be tween  

the  p a i r   of  pawls  58,  58,  t h e i r   sharp  edges  of  which  mesh  with  t h e  

former .   The  o p p o s i t e l y   a r r anged   pa i r   of  pawls  58,  58  are  engaged 



with  a  wire  sp r ing   62,  which  imparts   an  e l a s t i c a l l y   r e s t o r i n g   f o r c e  

to  each  of  the  pawls  in  the  d i r e c t i o n s   A  and  B,  as  shown  by  a r r o w s  

in  Fig.  4.  F u r t h e r ,   a  p a w l - p r e s s i n g   l eve l   64  of  an  arc  shape  i s  

a r ranged   c i r c u m f e r e n t i a l l y   and  s l i d a b l y   over  a  p r e d e t e r m i n e d   a n g l e ,  

while  the  ou te r   cas ing   12  is  provided  with  a  t u r n a b l e   c y l i n d r i c a l  

cap  66  of  a  pot  type  in to   which  the  lever   64  is  r e c e i v e d .   The 

p r e s s i n g   l eve r   64  is  de termined  in  such  a  s ize  t h a t   the  top  end 

t h e r e o f   may  con tac t   e i t h e r   one  of  the  pawls  58  in  the  extreme  l i m i t  

of  i t s   t u r n i n g   angle  and  urge  the  con tac ted   pawl  58  swingably  t o w a r d  

the  oppos i t e   d i r e c t i o n   r e l a t i v e   to  the  arrows  A  and  B  a g a i n s t   t h e  

e l a s t i c   force  a p p l i e d   by  the  wire  spr ing   62,  as  shown  in  Fig.  4.  

A  s u i t a b l e   c l i c k   stop  mechanism  may  be  p rovided   for  e n s u r i n g   r e l i a b l e  

stoppage  of  the  cap  66  at  each  p o s i t i o n   for   fo rward ,   f ixed   or  r e v e r s e  

r o t a t i o n .  

In  accordance  with  the  r a t c h e t   mechanism  as  d e s c r i b e d   h e r e i n b e f o r e ,   t h e  

a n t i c l o c k w i s e   s l i d i n g   movement  of  the  lever   64  urges  the  pawl  58 

(the  l e f t   side  in  Fig.  4)  swingably  in  the  a n t i c l o c k w i s e   d i r e c t i o n ,  

the reby   d i s e n g a g i n g   the  sharp  edge  of  the  pawl  58  from  the  r a t c h e t  

gear  56.  If   the  r a t c h e t   gear  56  is  turned  c lockwise ,   then  the  o t h e r  

pawl  58  (the  r i g h t   side  in  Fig.  4)  swings  a n t i c l o c k w i s e   aga in s t   t h e  

e l a s t i c   force  a p p l i e d   by  the  wire  spr ing   62  and  is  d i sengaged   from 

one  t oo th   of  the  r a t c h e t   gear  56,  thereby  a l lowing   one  t oo th   of  t h e  

r a t c h e t   gear  to  move  clockwise  and  u n i d i r e c t i o n a l l y .   Then,  the  pawl 

58  is  engaged  with  the  next  too th   under  the  e l a s t i c   a c t i o n   of  the  w i r e  

sp r ing   62.  Such  r epea t ed   p rocedures   allow  the  f u r t h e r   c lockwise  and 

u n i d i r e c t i o n a l   movement  of  the  r a t c h e t   gear  56  (and  hence  the  d r i v e r  

b i t   52).  On  the  c o n t r a r y ,   even  i f   a  t u r n i n g   force   is  app l i ed   to  t h e  

r a t c h e t   gear  56  for  a n t i c l o c k w i s e   movement,  the  pawl  58  (the  r i g h t  

side  in  Fig.  4)  is  p reven ted   from  swinging  by  con t ac t   t h e r e o f   w i t h  

a  shou lder   of  the  o ther   e lement ,   thereby   e n s u r i n g   the  engagement  o f  

the  pawl  58  with  the  r a t c h e t   gear  56  and  p r e v e n t i n g   the  a n t i c l o c k w i s e  

movement  of  the  l a t t e r .   If  the  p r e s s i n g   l eve r   64  is  s l i d e d   c l o c k w i s e ,  

then  the  r a t c h e t   gear  56  opera tes   conve r se ly ,   t he reby   a l lowing   t h e  

a n t i c l o c k w i s e   and  u n i d i r e c t i o n a l   movement  but  p r e v e n t i n g   the  c l o c k w i s e  

movement.  F u r t h e r ,   when  the  l ever   64  is  held  at  the  n e u t r a l   p o s i t i o n ,  

the  r a t c h e t   gear  56  is  p revented   from  the  t u r n i n g   in  e i t h e r   d i r e c t i o n  

and  f i x e d .  



Now  the  o p e r a t i o n   of  the  s c r e w - d r i v e r   accord ing   to  the  i n v e n t i o n  

w i l l   be  d e s c r i b e d   h e r e i n b e l o w .  

At  f i r s t ,   the  r a t c h e t   mechanism  is  set  to  a  forward  t u r n i n g   p o s i t i o n  

and  the  s l i d e r   50  is  a d j u s t e d   to  give  a  s u i t a b l e   p r e s s u r e   on  the  s t e e l  

b a l l ,   thus  s t a r t i n g   a  f a s t e n i n g   o p e r a t i o n .   When  the  f a s t e n i n g   o p e r a t i o n  

p roceeds   and  approaches   to  the  end  of  the  p r e f a s t e n i n g   or  screwing  s t e p ,  

r e s i s t a n c e   to  the  f a s t e n i n g   i n c r e a s e s   g r a d u a l l y   to  reach   the  p r e d e t e r -  

mined  value  of  t h e  t o r q u e .   At  t h i s   po in t ,   the  load  due  to  t h e  

r e s i s t a n c e  f r o m   the  d r i v e r   b i t   52  is  t r a n s m i t t e d   s u c c e s s i v e l y   t h r o u g h  

the  ou tput   shaf t   32,  the  d isc   28,  the  p l a n e t a r y   gears   26,  the  i n t e r n a l  

gear  24  and  the  s t e e l   b a l l   46  to  the  c y l i n d r i c a l   cas ing   38.  If  t h e  

load  exeeds  the  r a d i a l   p r e s s u r e   on  the  s t e e l   b a l l   46  app l i ed   by  t h e  

p l a t e   sp r ing   48,  the  b a l l   46  is  f o r c i b l y   removed  from  the  notch  42 ,  

t he reby   r e l e a s i n g   the  f i x a t i o n   of  the  i n t e r n a l   gear  24  r e l a t i v e   t o  

the  c y l i n d r i c a l   c a s ing   38.  Thus,  the  power  t r a n s m i s s i o n   from  t h e  

p i n i o n   gear  36  is  i n t e r r u p t e d   to  d i s c o n t i n u e   the  r o t a t i o n   of  t h e  

output   sha f t   32  on  the  spot.   Consequent ly ,   the  output   shaf t   of  t h e  

s c r e w - d r i v e r   d i s c o n t i n u e s   i t s   r o t a t i o n   a u t o m a t i c a l l y   at  the  optimum 

f a s t e n i n g   to rque   which  has  been  p r e s e t ,   t he reby   e l i m i n a t i n g   any 

o p e r a t o r ' s   s k i l l   and  i n t u i t i o n .  

Af ter   the  p rocedure   d e s c r i b e d   he re inabove ,   the  f i n i s h i n g   step  o f  

f a s t e n i n g   is  completed  by  t u r n i n g   the  g r ipp ing   pa r t   14  m a n u a l l y ,  

because  the  d r i v e r   b i t   52  is  o p e r a t i v e l y   a s s o c i a t e d   with  the  r a t c h e t  

mechanism  in  the  forward  d i r e c t i o n .   Gene ra l ly ,   the  t u r n i n g   angle  o f  

the  g r i p p i n g   pa r t   14  is  in  the  order   of  30°,  but  the  r a t c h e t   mechanism 

al lows  the  f a s t e n i n g   step  of  any  angle  to  be  completed  by  the  r e p e a t e d  

movement  of  the  g r i p p i n g   pa r t   while  keeping  the  d r i v e r   b i t   52  f i t t e d  

in to   a  s l o t   of  screw.  On  the  c o n t r a r y ,   s t r o n g l y   f a s t e n e d   screw  may  b e  

u n f a s t e n e d   manually  at  f i r s t   by  changing  the  t u r n i n g   d i r e c t i o n   of  t h e  

r a t c h e t   mechanism  and  then  withdrawn  mechan ica l l y   by  the  e l e c t r i c   motor .  

F igures   5  and  6  show  ano the r   embodiment  of  the  s c r e w - d r i v e r   a c c o r d i n g  

to  the  i n v e n t i o n .  

In  accordance   with  t h i s   embodiment,  an  o p e r a t i n g   element  69  for  a  

power  switch  68  is  a r ranged   above  the  g r ipp ing   pa r t   14  of  the  o u t e r  

cas ing   12,  while   a  r e v e r s i b l e   switch  20  for  the  motor  18  connected  i n  

s e r i e s   to  the  power  switch  68  i s  r e c e i v e d   in  a  r ece s s   71  formed  in  t h e  

c y l i n d r i c a l   cas ing   at  i t s   end.  The  r e v e r s i b l e   switch  20  is  a r r a n g e d  



between  a  pa i r   of  o p e r a t i o n a l   p i e ce s   70,  70  p rov ided   w i th in   t h e  

c y l i n d r i c a l   cap  66,  as  shown  in  Fig.  5,  so  tha t   the  engaging  and 

d i s e n g a g i n g   o p e r a t i o n   of  the  pawls  58  with  the  r a t c h e t   gear  56  may 
be  a s s o c i a t e d   with  the  swi t ch ing   o p e r a t i o n   of  the  r e v e r s i b l e   s w i t c h  

20 .  

As  the  p l a n e t a r y   r e d u c t i o n   system  22,  a  double  r e d u c t i o n   system  i s  

employed  which  comprises  a  power  t r a n s m i t t i n g   gear  72  a r ranged   a t  

the  shaf t   of  the  disc  28,  a  second  p l a n e t a r y   gear  74  meshing  with  t h e  

gear  72,  and  a  disc  76  f ixed   to  the  output   sha f t   32  and  s u p p o r t i n g  

the  second  p l a n e t a r y   gear  74.  Within  the  c y l i n d r i c a l   cas ing   38  i s  

f i t t e d   a  c y l i n d r i c a l   element  78  having  a  f lange  77  a d j a c e n t   to  t h e  

i n t e r n a l   gear  24.  The  f lange  77  is  p rov ided   with  a  hole  80  i n t o  

which  is  r ece ived   a  s t e e l   b a l l   82,  while  the  i n t e r n a l   gear  24  at  i t s  

one  side  is  provided  with  a  f l ange   84  on  which  is  e x t e n t e d   an  a x i a l  

p r o t r u s i o n   86.  Into  the  c y l i n d r i c a l   element  78  is  f i t t e d   a  p r e s s i n g  

r i n g   88.  Between  the  r ing   88  and  the  motor  18  is  a r r anged   a  c o i l  

sp r ing   90.  Onto  the  outer   cas ing   12  is  screwed  a  cap  92,  r o t a t i o n  

of  which  permi ts   the  s t e e l   b a l l   82  in  the  hole  80  to  be  u r g e d  

aga in s t   the  f lange  84  of  the  i n t e r n a l   gear  24  th rough  the  motor  1 8 ,  

the  co i l   spr ing   90  and  the  r ing   88.  Over  the  shaf t   34  of  the  moto r  

18  is  a r ranged  a  coi l   sp r ing   94  for  s u p p o r t i n g   the  p in ion   gear  36 

e l a s t i c a l l y   to  the  ax ia l   d i r e c t i o n .  

Upon  o p e r a t i o n   of  the  s c r e w - d r i v e r  a c c o r d i n g   to  the  embodiment 

d e s c r i b e d   h e r e i n b e f o r e ,   the  c y l i n d r i c a l   cap  77  is  t u rned   to  p r e s e t  

the  r a t c h e t   mechanism  and  the  r e v e r s i b l e   switch  20  at  the  f o rward  

t u r n i n g   p o s i t i o n ,   while  the  cap  92  is  a d j u s t e d   to  have  a  d e s i r e d  

p r e s s u r e   on  the  s t e e l   ba l l   82.  

Then,  the  power  switch  68  is  t u rned   on  for  s t a r t i n g   the  f a s t e n i n g  

o p e r a t i o n .   When  the  o p e r a t i o n   p roceeds   and  approaches   to  the  end  of  t h e  

p r e f a s t e n i n g   or  screwing  s t ep ,   the  r e s i s t a n c e   i n c r e a s e s   g radua l ly   t o  

reach  the  p rede te rmined   value  of  t o rque .   Then,  the  load  due  to  t h e  

r e s i s t a n c e   is  t r a n s m i t t e d   from  the  d r i v e r   b i t   52  through  the  o u t p u t  

shaf t   32  and  disc  76  to  the  second  p l a n e t a r y   gear  74  (in  t h i s   c a s e ,  
the  load  is  enough  heavy  to  be  t r a n s m i t t e d   to  the  second  p l a n e t a r y  

gear  74  r a t h e r   than  to  the  t r a n s m i s s i o n   gear  72)  and  f u r t h e r   from  t h e  

second  p l a n e t a r y   gear  74  through  the  i n t e r n a l   gear  and  the  p r o t r u s i o n  
86  to  the  s t e e l   ba l l   82.  When  the  load  e x c e e d s - t h e   p r e s s u r e   on  t h e  



s t ee l   ba l l   app l i ed   in  the  t h r u s t   d i r e c t i o n   by  the  p r e s s i n g   r i ng ,   t h e  

s t e e l   ba l l   82  is  pushed  over  the  p r o t r u s i o n   86  of  the  f lange  84 

provided  on  the  i n t e r n a l   gear  24,  the reby   r e l e a s i n g   the  f i x a t i o n   o f  

the  i n t e r n a l   gear  24  to  the  c y l i n d r i c a l   cas ing   38.  Thus,  the  power  
t r a n s m i s s i o n   from  the  p i n i o n   gear   36  is  i n t e r r u p t e d   on  the  spot  t o  

d i scoun t inue   the  r o t a t i o n   of  the  output   shaf t   32.  C o n s e q u e n t l y ,  

the  d i s c o n t i n u a t i o n   of  r o t a t i o n   of  the  output   shaf t   at  the  optimum 

f a s t e n i n g   torque  pe rmi t s   any  o p e r a t o r ' s   s k i l l   and  i n t u i t i o n   to  be  

e l i m i n a t e d   and  the  f i n i s h i n g   s tep  of  f a s t e n i n g   to  be  p e r f o r m e d  

c o n v e n i e n t l y .  

Tn  a d d i t i o n ,   s ince  the  s w i t c h i n g   o p e r a t i o n   of  the  r a t c h e t   mechanism 

by  means  of  the  c y l i n d r i c a l   cap  is  a s s o c i a t e d   with  the  s w i t c h i n g  

o p e r a t i o n   of  the  r e v e r s i b l e   swi tch   for  the  motor,   the  handl ing   and  

o p e r a t i o n   of  the  s c r e w - d r i v e r   acco rd ing   to  the  i n v e n t i o n   is  v e r y  

convenient .   Fu r the rmore ,   u t i l i z a t i o n   of  the  double  r e d u c t i o n   s y s t e m  

as  a  p l a n e t a r y   r e d u c t i o n   mechanism  permits   the  d e s i r e d   output  t o  

be  r e a d i l y   o b t a i n e d .  

In  accordance  with  the  e l e c t r i c a l l y   dr iven  s c r e w - d r i v e r   of  t h e  

i n v e n t i o n ,   the  c a p a c i t y   and  number  of  the  cha rg ing   b a t t e r i e s   may  b e  

small ,   r e s u l t i n g   in  a  very  compact  and  l i g h t   a p p l i a n c e ,   which  i s  

very  convenient   in  p o r t a b i l i t y .  

Without  f u r t h e r   e l a b o r a t i o n ,   the  fo rego ing   w i l l   so  fu l ly   i l l u s t r a t e  

the  i nven t ion   t ha t   o t h e r s   may,  by  apply ing   the  cu r r en t   or  f u t u r e  

knowledge,  r e a d i l y   adapt  the  same  for  use  under  va r ious   c o n d i t i o n s  

of  s e r v i c e .  



1.  An  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   which  is  c h a r a c t e r i z e d   i n  

tha t   a  r a t c h e t   device  is  mounted  to  a  po r t i on   of  a  chucking  s h a f t  

(32)  to  which  a  d r i ve r   b i t   (52)  is  de tachably   connec ted ,   tha t   t h e  

chucking  shaf t   (32)  is  connec ted   to  an  output  shaf t   (34)  of  a n  

e l e c t r i c   motor  (18)  through  a  p l a n e t a r y   r e d u c t i n   system  (22)  a n d  

tha t   a  torque  c o n t r o l l i n g   mechanism  having  a  c lu t ch   f u n c t i o n   i s  

mounted  to  the  p l a n e t a r y   r e d u c t i o n   sys t em.  

2.  The  e l e c t r i c a l l y   dr iven  s c r e w - d r i v e r   according  to  claim  1 ,  

c h a r a c t e r i z e d   in  tha t   the  r a t c h e t   device  comprises  a  r a t c h e t   gear   (56)  

provided  at  the  c luch ing   s h a f t ,   a  pa i r   of  pawls  (58),   (58)  o p p o s i t e l y  

arranged  for   ho ld ing   the  r a t c h e t   gear  (56)  t h e r e b e t w e e n ,   and  a n  

o p e r a t i n g   r ing   (66)  for  engaging  and  d i sengaging   e i t h e r   one  of  s a i d  

pawls  (58),   (58)  with  the  r a t c h e t   gear  (56)  through  i t s   c i r c u m -  

f e r e n t i a l   r o t a t i o n   and  s e l e c t i v e   p r e s s i n g   of  said  pa i r   of  pawl s  

(58),  ( 5 8 ) .  

3.  The  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   according  to  claim  1  or  2 ,  

c h a r a c t e r i z e d   in  that   the  p l a n e t a r y   r educ t ion   system  c o m p r i s e s  

p l a n e t a r y   gears  capable  of  s e l f - r o t a t i n g   and  r evo lv ing   r o u n d  

through  a  power  t r a n s m i t t e d   from  a  p inion  gear  (36)  connected  t o  

the  output   shaf t   (34)  of  the  e l e c t r i c   motor  (18),  an  i n t e r n a l   gear  (24)  

coac t ing   with  the  p l a n e t a r y   gears   (26)  and  p rov id ing   an  o r b i t   f o r  

t h e i r   r e v o l u t i o n ,   and  a  c y l i n d r i c a l   casing  (38)  for  r o t a t a b l y  

r e c e i v i n g   the  i n t e r n a l   gear  ( 2 4 ) .  

4.  The  e l e c t r i c a l l y   dr iven  s c r e w - d r i v e r   according  to  claim  3,  

c h a r a c t e r i z e d   in  that   the  c y l i n d r i c a l   casing  at  i t s   end  is  p r o v i d e d  

with  a  r ecess   (71)  for  r e c e i v i n g   a  r e v e r s i b l e   switch  (20)  for  t h e  

e l e c t r i c   motor  (18),  o p e r a t i o n   of  said  r e v e r s i b l e   switch  (20)  b e i n g  

a s s o c i a t e d   with  engaging  and  d i s e n g a g i n g   o p e r a t i o n s   of  the  p a w l s  

(58),  (58)  with  the  r a t c h e t   gear  (56)  by  the  o p e r a t i o n a l   r ing   (66)  o f  

the  r a t c h e t   d e v i c e .  



5.  The  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   a c c o r d i n g   to  claim  3,  

c h a r a c t e r i z e d   in  tha t   the  c y l i n d r i c a l   c a s ing   (38)  is  p r o v i d e d  

wi th   a  hole  (44)  for   r e c e i v i n g   a  s t e e l   b a l l   (56)  while  the  i n t e r n a l  

gear   (24)  at  i t s   c i r cumfe rence   is  p rov ided   with  a  notch  (42) 

l o c a t e d   o p p o s i t e l y   to  the  hole  (44)  of  sa id   c y l i n d r i c a l   casing  (38)  

and  t ha t   a  p r e s s i n g   means  is  p rov ided   for   s e a t i n g   the  s t ee l   ba l l   (46 )  

in  the  hole  (44)  onto  the  notch  (42)  with  a  p rede te rmined   p r e s s u r e .  

6.  The  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   a c c o r d i n g   to  claim  5 ,  

c h a r a c t e r i z e d   in  t h a t   the  p r e s s i n g   means  comprises   a  p l a t e   spr ing   ( 48 )  

engaging   at  i t s   end  with  the  c y l i n d r i c a l   c a s i n g   (38),   and  a  s l i d i n g  

e lement   (50)  which  s l i d e s   on  the  p l a t e   s p r i n g   (48)  to  ad jus t   s t e p l e s s l y  

the  p r e s s u r e   of  the  p l a t e   spr ing   (48)  on  the  s t e e l   b a l l  ( 4 6 ) .  

7.  The  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   a c c o r d i n g   to  claim  4 ,  

c h a r a c t e r i z e d   in  t h a t   a  c y l i n d r i c a l   e lement   (78)  having  an  i n w a r d l y  

d i r e c t e d   f lange  (77)  is  f i t t e d   in to   the  c y l i n d r i c a l   casing  (38),  s a i d  

f l ange   (77)  of  the  c y l i n d r i c a l   element  (78)  be ing   provided  with  a  

ho le   (80)  for  r e c e i v i n g   the  s t e e l   b a l l   (82)  t h a t   the  i n t e r n a l   gear  (24)  

at  i t s   one  side  is  p rov ided   with  a  f l ange   (84)  o p p o s i t e l y   to  t h e  

hole   (80)  of  the  c y l i n d r i c a l   element  (78),   sa id   f lange  (84)  of  t h e  

i n t e r n a l   gear  being  p rov ided   with  a .  r a d i a l l y   ex tend ing   p r o t r u s i o n   ( 8 6 ) ,  

and  t ha t   a  p r e s s i n g   means  is  provided  for  u rg ing   the  s t ee l   ba l l   (82)  

in  the  hole  (80)  of  sa id   c y l i n d r i c a l   e lement   (78)  aga ins t   the  f lange  (84)  

of  the  i n t e r n a l   gear  (24)  with  a  p r e d e t e r m i n e d   p r e s s u r e .  

8.  The  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   a c c o r d i n g   to  claim  7 ,  

c h a r a c t e r i z e d   in  t h a t   the  p r e s s i n g   means  comprises   a  p r e s s i n g  

r i n g   (88)  f i t t e d   i n to   the  c y l i n d r i c a l   e lement   (78),   a  coi l   s p r i n g  

(90)  i n s e r t e d   between  the  p r e s s i n g   r ing   (88)  and  the  e l e c t r i c   mo to r  

(18 ) ,   and  a  p r e s s i n g   element  (92)  for   a x i a l l y   urg ing   the  e l e c t r i c  

motor  (18)  aga ins t   the  force   of  the  co i l   s p r i n g   ( 9 0 ) .  

9.  The  e l e c t r i c a l l y   d r iven   s c r e w - d r i v e r   a c c o r d i n g   to  claim  8 ,  

c h a r a c t e r i z e d   in  t ha t   the  p in ion   gear  (36)  connec ted   to  the  o u t p u t  

s h a f t   (34)  of  the  e l e c t r i c   motor  (18)  is  s u p p o r t e d   e l a s t i c a l l y   i n  

the  a x i a l   d i r e c t i o n .  
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