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©  Sawing  device. 

A  sawing  device  mainly  comprising  a  housing  (1)  with 
handles  (2,  3),  a  motor  arranged  in  said  housing  (1)  and 
driving  through  a  transmission  with  a  starting  clutch  a 
sprocket  for  a  saw  chain  (5)  passed  around  a  guide  and  a 
mechanism  for  putting  said  drive  out  of  operation  as  quickly 
as  possible  in  order  to  prevent  injury  of  the  user,  wherein 
said  mechanism  comprises  a  plate  member  (13),  pivotable 
about  the  axis  (14)  and  provided  with  a  relief  rim  (16) 
controlling  a  second  clutch  arranged  between  the  sprocket 
and  the  starting  clutch  in  the  transmission,  said  plate 
member  being  retained  against  a  bias  force  (19)  by  means  of 
a  safety  pawl  (27)  actuable  by  a  lever  (25)  in  a  position  in 
which  the  clutch  is  in  mesh. 



The  i n v e n t i o n   r e l a t e s   to   a  s a w i n g   d e v i c e   m a i n l y   c o m -  

p r i s i n g   a  h o u s i n g   w i t h   h a n d l e s ,   a  m o t o r   a r r a n g e d   in  s a i d  

h o u s i n g   and  d r i v i n g   t h r o u g h   a  t r a n s m i s s i o n   w i t h   a  s t a r t i n g  

c l u t c h   a  s p r o c k e t   f o r   a  saw  c h a i n   p a s s e d   a r o u n d  a   g u i d e   a n d  

a  m e c h a n i s m   f o r   p u t t i n g   s a i d   d r i v e   o u t   of  o p e r a t i o n .  

When  u s i n g   c h a i n   s a w i n g   m a c h i n e s   of  t h e   k i n d   s e t   f o r t h  

i t   i s   i m p o r t a n t ,   in   t h e   e v e n t   of  a c c i d e n t s ,   to   be  a b l e   to   p u t  

o u t   of  o p e r a t i o n   t h e   d r i v e   b e t w e e n   t h e   m o t o r   and  t h e   c h a i n  

saw  as  q u i c k l y   as  p o s s i b l e   in  o r d e r   to   p r e v e n t   i n j u r y   of  t h e  

u s e r .   The  h a z a r d s   a r e   even   g r e a t e r   when  t h e   m o t o r   h a s   h i g h  

i n e r t i a   as  in   t h e   c a s e   of  e l e c t r i c   m o t o r s .  

The  i n v e n t i o n   has   f o r   i t s   o b j e c t   to  p r o v i d e   a  d e v i c e  

p r o v i d e d   w i t h   a  m e c h a n i s m   s u c h   t h a t   upon  a c t u a t i o n   t h e r e o f  

t h e   c h a i n   s t o p s   s u b s t a n t i a l l y   w i t h o u t   d e l a y   w i t h o u t   t h e   n e e d  

f o r   t h e   m o t o r   t o   h a l t .  

T h i s   d e v i c e   i s   d i s t i n g u i s h e d   in   t h a t   t h e   m e c h a n i s m  

c o m p r i s e   a  member   c o n t r o l l i n g   a  s e c o n d   c l u t c h   a r r a n g e d  

b e t w e e n   t he   s p r o c k e t   and  t h e   s t a r t i n g   c l u t c h   in   t h e   t r a n s -  

m i s s i o n ,   s a i d   member   b e i n g   r e t a i n e d   a g a i n s t   a  b i a s   f o r c e   b y  



m e a n s   of   a  d i s e n g a g e a b l e   s a f e t y   p a w l   in   a  p o s i t i o n   in   w h i c h  

t h e   c l u t c h   i s   in   m e s h .  

T h a n k s   t o   t h e   p a w l   m e c h a n i s m   t h e   c o n t r o l - m e m b e r   can   b e  

d i s p l a c e d   by  t h e   b i a s   f o r c e   i m m e d i a t e l y   a f t e r   t h e   pawl   i s  

r e l e a s e d ,   s a i d   c o n t r o l - m e m b e r   p u t t i n g   t h e   c l u t c h   o u t   o f  

o p e r a t i o n .   Thus   t h e   d r i v e   b e t w e e n   m o t o r   and  s p r o c k e t   i s   i n t e r -  

r u p t e d .  

The  p a w l   i s   p r e f e r a b l y   a c t u a t e d   by  a  mass   w h i c h   i s  

r o t a t a b l e   a b o u t   an  a x i s   t r a n s v e r s e   of   t h e   s a w i n g   p l a n e .   T h e  

m a s s   h a s   a  g i v e n   i n e r t i a   so  t h a t   i t   d i s e n g a g e s   t h e   pawl   w h e n  

t h e   h o u s i n g   e x p e r i e n c e s   and  a b r u p t   m o v e m e n t   in   t h e   s a w i n g  

p l a n e ,   f o r   e x a m p l e ,   t h e   saw  " b i t e s " .   The  m a s s   i s   p r e f e r a b l y  

f o r m e d   by  a  l e v e r   w h i c h   can   be  m a n u a l l y   o p e r a t e d   so  t h a t   i n  

t h e   e v e n t   of  a  c o n s c i o u s   or   u n c o n s c i o u s   a w k w a r d   m o v e m e n t   t h e  

u s e r   can   r e l e a s e   t h e   p a w l   and  c u t   o f f   t h e   d r i v e .  

A c c o r d i n g   to   t h e   i n v e n t i o n   a  s o l i d   s t r u c t u r e   r e q u i r i n g  

l i t t l e   s p a c e   i s   o b t a i n e d   when  t h e   c o n t r o l - m e m b e r   i s   f o r m e d  

by  a  p l a t e   p i v o t a b l e   a b o u t   an  a x i s   p a r a l l e l   t o   t h e   d r i v i n g  

s h a f t   and  p r o v i d e d   w i t h   a  r e l i e f   r im   f o r   t h e   a x i a l   m o v e m e n t  

of  t h e   s e c o n d   c l u t c h   c o n s t r u c t e d   in  t h e   f o r m   of   a  c l a w   c l u t c h .  

S a i d   p l a t e   can   f u r t h e r m o r e   c a r r y   a  s k i d   w h i c h   c o m e s  

i n t o   c o n t a c t   w i t h   a  b r a k e   s u r f a c e   c o n n e c t e d   w i t h   t h e   s p r o c k e t .  

A  d i s t u r b a n c e - f r e e   c o n s t r u c t i o n   i s   e n s u r e d   b e c a u s e ,  

in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   c o n t r o l - m e m b e r ,   t h e   p a w l  

and  a  t e n s i l e   s p r i n g   s u p p l y i n g   t he   b i a s   f o r c e   a r e   a c c o m o d a t e d  

in   a  c l o s e d   h o u s i n g   p a r t ,   w h i c h   i s   r e l e a s a b l y   f a s t e n e d   t o  

t h e   h o u s i n g   p a r t   h o l d i n g   t h e   m o t o r   and  t h e   d r i v e .   Thus   t h e  

s a f e t y   m e c h a n i s m   r e m a i n s   f r e e   of  d u s t   and  d i r t ,   f o r   e x a m p l e ,  

c a r r i e d   a l o n g   by  t h e   s a w d u s t .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   more   f u l l y   w i t h  

r e f e r e n c e   to   an  e m b o d i m e n t   shown  in   t h e   F i g u r e s .  

The  d r a w i n g   s h o w s   i n  

F i g .   1  a  p e r s p e c t i v e   v i e w   of  a  s a w i n g   d e v i c e ,  

F i g .   2  a  s i d e   e l e v a t i o n   of  t h e   c o n t r o l - m e m b e r   u s e d   i n  

t h e   s a w i n g   d e v i c e   of   F i g .   1 ,  

F i g .   3  a  s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   I I I - I I I   i n  

F i g .   2 .  

The  s a w i n g   d e v i c e   shown  in   F i g .   1  m a i n l y   c o m p r i s e s   a  



h o u s i n g   1  w i t h   two  h a n d l e s   2,  3,  s a i d   h o u s i n g   a c c o m o d a t i n g   a  

m o t o r ,   f o r   e x a m p l e ,   an  e l e c t r i c   m o t o r   and  a  d r i v e   f o r   a  

s a w i n g   c h a i n   5  p a s s e d   a r o u n d   a  m a s t e r   b l a d e   4 .  

F i g s .   2  and  3  show  more   in   d e t a i l   t h e   d r i v e   w h i c h  

c o m p r i s e s   a  g e a r   w h e e l   t r a n s m i s s i o n   6  r o t a t i n g   a  ma in   d r i v i n g  

s h a f t   7.  At  t h e   end   r e m o t e   f rom  t h e   p i n i o n   6  t h e   d r i v i n g  

s h a f t   7  i s   p r o v i d e d   w i t h   a  c l a w   c l u t c h   8,  t h e   o u t e r   p a r t   8 '  

of   w h i c h   i s   n o n - r o t a t a b l y ,   b u t   s l i d a b l y   a r r a n g e d   on  s a i d   e n d  

of   t h e   s h a f t .   The  i n n e r   p a r t   8"  i s   r o t a t a b l y   j o u r n a l l e d   o n  

t h e   s h a f t   7  and  c o n s t i t u t e s   t h e   c o r e   of  a  c e n t r i f u g a l   c l u t c h  

9,  w h i c h   i s   c o a x i a l   w i t h   t h e   d r i v i n g   s h a f t   7.  The  h o u s i n g   1 0  

of   t h e   c e n t r i f u g a l   c l u t c h   i s   c o n n e c t e d   w i t h   a  s p r o c k e t   1 1 .  

The  c e n t r i f u g a l   c l u t c h   c o m p r i s e s   c e n t r i f u g a l   s h o e s   12,  w h i c h  

come  i n t o   c o n t a c t   upon   r o t a t i o n   of  t h e   i n n e r   p a r t   8"  w i t h   t h e  

h o u s i n g   1 0 .  

The  p a r t   8'  of  t h e   c l a w   c l u t c h   can   be  d i s p l a c e d   by  a  

c o n t r o l - e m b e r   f o r m e d   by  a  p l a t e   13  ( s e e   F i g .   2 ) ,   w h i c h   i s  

p i v o t a b l e   a b o u t   a  s h a f t   14  and  a c c o m o d a t e d   in  a  r e l e a s a b l e  

h o u s i n g   p a r t   15.  The  s h a f t   14  i s   p a r a l l e l   to   t h e   main   d r i v i n g  

s h a f t   7.  The  p l a t e   h a s   a  r e n i f o r m   o p e n i n g   15,  w h i c h   i s   n a r r o w  

a t   t h e   t o p   end   and  h a s   a  r e l i e f   r im  16  g r i p p i n g   b e l o w   t h e  

c o l l a r   17  of   t h e   p a r t   8'  of  t h e   c l a w   c l u t c h .   The  w i d t h   of  t h e  

o p e n i n g   15  e x c e e d s   t h e   d i a m e t e r   of  t h e   c o l l a r   17  of  t h e   p a r t  

8 '  .  

The  p l a t e   13  i s   m o v a b l e   up  and  down  in  t h e   h o u s i n g  

p a r t   15  a r o u n d   t h e   s p i n d l e   14  by  means   of  a  h a n d l e   18  a g a i n s t  

t h e   a c t i o n   of   a  b i a s   f o r c e   s u p p l i e d   by  a  t e n s i l e   s p r i n g   19  

s t r e t c h e d   b e t w e e n   a  p o i n t   20  of  t h e   p l a t e   and  a  p o i n t   o f  

e n g a g e m e n t   21  of  t h e   h o u s i n g   p a r t   1 5 .  

On  t h e   r i g h t - h a n d   s i d e   ( s e e   F i g .   2)  b e l o w   the   h o u s i n g  

p a r t   15  h o l d s   a  s p i n d l e   22  of  s q u a r e   c r o s s - s e c t i o n . . . T h e  

s p i n d l e   22  i s   j o u r n a l l e d   a t   23  in   t h e   h o u s i n g   p a r t   24  of  t h e  

h o u s i n g   1  c o m p r i s i n g   t h e   m o t o r   and  t h e   t r a n s m i s s i o n   g e a r .   T h e  

s p i n d l e   23  i s   b e n t   o v e r   u p w a r d s   and  t e r m i n a t e s   in  a  h a n d l e  

25  l o c a t e d   in  f r o n t   of   and  n e a r   t h e   h a n d l e   2  of  t h e   s a w i n g  

d e v i c e .  

The  end   of   t h e   s p i n d l e   23  l o c a t e d   in   t h e   h o u s i n g   p a r t  

15  e x t e n d s   i n t o   a  s l e e v e   26,  w h i c h   i s   r o t a t a b l y   j o u r n a l l e d  



in   t h e   h o u s i n g   p a r t   15.   The  s l e e v e   h a s   a  pawl   27,   w h i c h   c a n  

be  b r o u g h t   i n t o   c o n t a c t   w i t h   a  n o s e   28  of   t h e   c o n t r o l - p l a t e   1 3 .  

The  c o n t i n u o u s   h o l e   in   t h e   s l e e v e   26  has   a  s t a r - s h a p e d  

c r o s s - s e c t i o n   s u c h   t h a t   a  t u r n   of   t h e   h a n d l e   25  in   t h e   d i r e c t -  

i o n   of  t h e   a r r o w   P1,  t h a t   i s   to   s a y ,   away  f rom  t h e   h a n d l e   2 

e n s u r e s   a  t u r n   of  t h e   s l e e v e   26  and  h e n c e   a  t u r n   of   t h e   p a w l  

27.   In  t h e   r e v e r s e   s e n s e ,   h o w e v e r ,   a  f r e e   s t r o k e   i s   e n s u r e d .  

On  t h e   s i d e   f a c i n g   t h e   c e n t r i f u g a l   c l u t c h   t h e   c o n t r o l -  

p l a t e   13  h a s   a  s k i d   29,  w h i c h   in  t h e   l o w e r m o s t   p o s i t i o n   o f   t h e  

p l a t e   13  shown  in   F i g .   2  by  b r o k e n  l i n e s   comes  i n t o   c o n t a c t  

w i t h   t h e   h o u s i n g   10  of   t h e   c e n t r i f u g a l   c l u t c h   w h i c h   i s   l i n k e d  

to   t h e   s p r o c k e t   1 1 .  

The  d e v i c e   o p e r a t e s   as  f o l l o w s .  

A f t e r   t h e   h a n d e l   18  i s   m o v e s   u p w a r d s ,   t h e   p l a t e   13  i s  

t u r n e d   u p w a r d s   a r o u n d   t h e   p i n   14  so  t h a t   t h e   c l a w   c l u t c h   p a r t s  

8'  and  8"  e n g a g e   one  a n o t h e r .   Then  t h e   c o n n n e c t i o n   b e t w e e n  

t h e   ma in   d r i v i n g   s h a f t   7  and  t h e   c e n t r a l   p a r t   of  t h e   c e n t r i -  

f u g a l   c l u t c h   i s   e s t a b l i s h e d .   A f t e r   t h e   m o t o r   i s   s t a r t e d ,   f o r  

e x a m p l e ,   by  m e a n s   of   t h e   c o n v e n t i o n a l   s w i t c h e s   n e a r   t h e   h a n d l e  

3,  t h e   c e n t r i f u g a l   c l u t c h   w i l l   become   o p e r a t i v e   as  a  r e s u l t  

of  t h e   r o t a t i o n   and   t h e   s p r o c k e t   w i l l   r o t a t e   so  t h a t   t h e   c h a i n  

5  i s   moved   a l o n g   t h e   b l a d e   4  in   t h e   d i r e c t i o n   of  t h e   a r r o w   P 2 .  

S w i t c h i n g   o f f   n o r m a l l y   o c c u r s   by  c h a n g i n g   o v e r   t h e  

m a i n   s w i t c h   n e a r   t h e   h a n d l e   3  so  t h a t   t h e   m o t o r   s t o p s   and  t h e  

c e n t r i f u g a l   c l u t c h   g e t s   ou t   of  o e p r a t i o n   a t   a  g i v e n   n u m b e r  

of   r e v o l u t i o n s .  

In  t h e   e v e n t   of   an  e m e r g e n c y   s t o p   t h e   u s e r   can  m o v e  

t h e   h a n d l e   25  in  t h e   d i r e c t i o n   of   t h e   a r r o w   P1  so  t h a t   t h e  

pawl   27  t u r n s   in   c l o c k w i s e   d i r e c t i o n   and  t h e   p l a t e   13  i s  

moved  d o w n w a r d s   by  t h e   t e n s i l e   s p r i n g   19.  T h i s   r e s u l t s   i n  

t h a t   t h e   c l a w   c l u t c h   p a r t s   8'  and  8"  a r e   d rawn   away  f rom  o n e  

a n o t h e r   so  t h a t   t h e   l i n k   of  t h e   ma in   d r i v i n g   s h a f t   7  to   t h e  

c e n t r i f u g a l   c l u t c h   i s   i n t e r r u p t e d .  

The  s k i d   29  t h e n   comes   i n t o   c o n t a c t   w i t h   t h e   h o u s i n g  

10  of   t h e   c e n t r i f u g a l   c l u t c h   so  t h a t   t h e   s p r o c k e t   and  h e n c e  

t h e   c h a i n   5  a r e   i m m e d i a t e l y   h a l t e d .   The  m o t o r   can   run   on  i n  

an  u n a l t e r e d   m a n n e r .  

Even  i f   t h e   u s e r   d o e s   n o t   t o u c h   t h e   l e v e r   25,  t h e  



h o u s i n g   may  be  t h r u s t   u p w a r d s   in  t h e   d i r e c t i o n   of  t h e   a r r o w  

P3  as  t h e   r e s u l t   of   an  a b r u p t   s h o c k ,   f o r   e x a m p l e ,   due  t o  

" b i t i n g "   of  t h e   saw  a t   t h e   t i p ,   so  t h a t   owing   to   i n e r t i a   t h e  

h a n d l e   25  w i t h   t h e   l e v e r   moves   in   t he   d i r e c t i o n   of   t h e   a r r o w  

P1  w i t h   r e s p e c t   to   t h e  h o u s i n g   1.  Then  t h e   mode  of  s w i t c h i n g  

o f f   i s   t h e   s a m e .   As  soon   as  t h e   c a u s e   of  t he   e m e r g e n c y   s t o p  

i s   r e p a i r e d ,   t h e   u s e r   can  a g a i n   move  t h e   l e v e r   18  u p w a r d s   s o  

t h a t   t h e   c l a w   c l u t c h   8  b e c o m e s   o p e r a t i v e   and  t h e   saw  can  a g a i n  

be  u s e d .  

The  m a i n t e n a n c e   of  t h e   w h o l e   d e v i c e   i s   f a c i l i t a t e d  

by  a c c o m o d a t i n g   t h e   e n t i r e   s a f e t y   m e c h a n i s m   c o m p r i s i n g   t h e  

p l a t e   13,  t h e   p a w l   27,  t he   s p r i n g   19  in   t h e   s e p a r a t e   h o u s i n g  

p a r t   1 5  ,   w h i c h   has   a  s e p a r a t i n g   w a l l   30  on  t he   i n n e r   s i d e .  

The  p a r t i t i o n   30  i s   r e l e a s a b l y   f a s t e n e d   by  b o l t s   31  in  t h e  

h o u s i n g   p a r t   15  and  c o n s t i t u t e s   an  e f f e c t i v e   s c r e e n   b e t w e e n  

t h e   s p r o c k e t   11  d r a w i n g   in  t h e   s a w d u s t   and  t h e   c o m p a r t i m e n t  

in  t h e   h o u s i n g   15.  The  p a r t i t i o n   30  has   an  o p e n i n g   w h i c h   i s  

s u f f i c i e n t l y   l a r g e   f o r   p a s s i n g   t h e   h o u s i n g   10  of  t h e   c e n t r i -  

f u g a l   c l u t c h ,   and  in  t h e   e n g a g e d   s t a t e   of  t h e   c l a w   c l u t c h  

8  t h e   w i d t h   of   t h e   r e n i f o r m   o p e n i n g   15  i s   such   t h a t   t h e  

h o u s i n g   p a r t   15  w i t h   t h e   p a r t i t i o n   30  can  be  r e m o v e d   so  t h a t  

t h e   c l a w   c l u t c h ,   t h e   c e n t r i f u g a l   c l u t c h   and  t h e   s p r o c k e t   a r e  

f r e e l y   a c c e s s i b l e .  

The  i n v e n t i o n   i s   n o t   l i m i t e d   to   t h e   e m b o d i m e n t   d e -  

s c r i b e d   a b o v e .   Fo r   e x a m p l e ,   t h e   i n e r t i a   mass   f o r m e d   by  a  

l e v e r   may  h a v e   a  d i f f e r e n t   s h a p e   and  i t   n e e d   n o t   be  m a n u a l l y  

o p e r a b l e .   The  s t a r - s h a p e d   h o l e   in   t h e   s l e e v e   26  may  be  s q u a r e  

or   h a v e   a  d i f f e r e n t   s h a p e .   The  c l a w   c l u - c h   may  be  a  d r y - p l a t e  

c o u p l i n g .  



1.  A  s a w i n g   d e v i c e   m a i n l y   c o m p r i s i n g   a  h o u s i n g   w i t h  

h a n d l e s ,   a  m o t o r   a c c o m m o d a t e d   in   s a i d   h o u s i n g   and  d r i v i n g  

t h r o u g h   a  t r a n s m i s s i o n   w i t h   a  s t a r t i n g   c l u t c h   a  s p r o c k e t   f o r  

a  s a w i n g   c h a i n   p a s s e d   a r o u n d   a  g u i d e   and  c o m p r i s i n g   a  m e c h a n i s m  

f o r   p u t t i n g   s a i d   d r i v e   o u t   of  o p e r a t i o n   c h a r a c t e r i z e d   in   t h a t  

t h e   m e c h a n i s m   c o m p r i s e s   a  member   f o r   a c t u a t i n g   a  s e c o n d   c l u t c h  

a r r a n g e d   b e t w e e n   t h e   m o t o r   and  t h e   s t a r t i n g   c l u t c h   of  t h e  

t r a n s m i s s i o n ,   s a i d   m e m b e r   b e i n g   r e t a i n e d   a g a i n s t   a  b i a s   f o r c e  

by  means   of  a  r e l e a s a b l e   s a f e t y   pawl   in   a  p o s i t i o n   in   w h i c h  

t h e   c l u t c h   i s   in   e n g a g e m e n t .  

2.  A  d e v i c e   as   c l a i m e d   in  c l a i m   1  c h a r a c t e r i z e d   i n  

t h a t   t h e   p a w l   i s   c o n t r o l l e d   by  a  mass   r o t a t a b l y   a r r a n g e d  

a r o u n d   an  a x i s   t r a n s v e r s e   of   t h e   s a w i n g   p l a n e .  

3.  A  d e v i c e   as   c l a i m e d   in   c l a i m s   1  and  2  c h a r a c t e r i z e d  

in  t h a t   t h e   i n e r t i a   m a s s   i s   f o r m e d   by  a  m a n u a l l y   o p e r a b l e  

l e v e r .  

4.  A  d e v i c e   as   c l a i m e d   in   c l a i m s   1  to   3  c h a r a c t e r i z e d  

in   t h a t   t h e   s e c o n d   c l u t c h   i s   a  c l a w   c o u p l i n g .  

5.  A  d e v i c e   as  c l a i m e d   in   c l a i m s   1  to   4  c h a r a c t e r i z e d  

in   t h a t   t h e   c o n t r o l - m e m b e r   i s   f o r m e d   by  a  p l a t e   w i c h   i s  

p i v o t a b l e   a b o u t   an  a x i s   p a r a l l e l   to   t h e   d r i v i n g   s h a f t   and  i s  

p r o v i d e d   w i t h   a  r e l i e f   r i m   f o r   t h e   a x i a l   m o v e m e n t   of  one   p a r t  



of   t h e   c l a w   c o u p l i n g .  

6.  A  d e v i c e   as  c l a i m e d   in   c l a i m s   1  to  5  c h a r a c t e r i z e d  

in  t h a t   t h e   p l a t e   c a r r i e s   a  s k i d   w h i c h   can   e n g a g e   a  b r a k e  

s u r f a c e   c o n n e c t e d   w i t h   t h e   s p r o c k e t .  

7.  A  d e v i c e   as  c l a i m e d   in   c l a i m   6  c h a r a c t e r i z e d   i n  

t h a t   t h e   b r a k e   s u r f a c e   i s   f o r m e d   by  a  h o u s i n g   of  t he   s t a r t i n g  

c l u t c h   c o n s t r u c t e d   in   t h e   fo rm  of  a  c e n t r i f u g a l   c l u t c h .  

8.  A  d e v i c e   as  c l a i m e d   in   a n y o n e   of   t h e   p r e c e d i n g  

c l a i m s   c h a r a c t e r i z e d   in   t h a t   t h e   b i a s   f o r c e   i s   s u p p l i e d   b y  

a  t e n s i l e   s p r i n g   a r r a n g e d   b e t w e e n   t h e   h o u s i n g   and  t h e   c o n t r o l -  

m e m b e r .  

9.  A  d e v i c e   as  c l a i m e d   in   a n y o n e   of   t he   p r e c e d i n g  

c l a i m s   c h a r a c t e r i z e d   in   t h a t   t h e   c o n t r o l - m e m b e r ,   t he   p a w l  

and   t h e   t e n s i l e   s p r i n g   a r e   a c c o m m o d a t e d   in   a  c l o s e d   h o u s i n g  

p a r t ,   w h i c h   i s   r e l e a s a b l y   c o n n e c t e d   w i t h   t h e   h o u s i n g   p a r t  

c o m p r i s i n g   t h e   m o t o r   and  t h e   d r i v e .  

10.  A  d e v i c e   as  c l a i m e d   in   a n y o n e   of  t h e   p r e c e d i n g  

c l a i m s   c h a r a c t e r i z e d   in   t h a t   t h e   m o t o r   i s   an  e l e c t r i c   m o t o r .  
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