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Method  and  apparatus  for  securing  and  releasing  a  crankshaft  pulley. 

@  To  exert  torque  on  an  engine  crankshaft  3,  for  the  pur- 
poses  of  tightening  or  loosening  bolts  which  are  coaxial  with 
the  crankshaft,  torque  is  applied  to  the  ring  gear  5  which  is 
mounted  on  the  crankshaft  and  is  normally  engaged  by  a 
starter  motor. 

A  tool  is  provided  which  includes  a  pinion  8  which  can  be 
mounted  so  that  it  engages  the  ring  gear  and  which  can  itself 
be  turned  by  a  shaped  end  10  on  the  pinion  shaft.  The  shaft  is 
held  in  a  body  6  which  can  be  securely  fixed  to  a  suitable  place 
on  an  engine  block  1  .  To  lighten  or  loosen  the  bolt,  the  bolt  itself 
is  held  stationary  and  the  crankshaft  is  turned  as  a  result  of  a 
torque  being  applied  to  the  shaft  of  the  pinion  which  then  ap- 
plies  a  torque  to  the  crankshaft  itself  through  the  ring  gear.  Be- 
cause  of  the  relative  sizes  of  the  pinion  8  and  the  ring  gear  5, 
this  torque  is  multiplied. 
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The   p r e s e n t   i n v e n t i o n   r e l a t e s   t o   an  a p p a r a t u s   f o r  

e x e r t i n g   t o r q u e   on  a  b o l t   s e c u r i n g   a  p u l l e y   to   an  e n g i n e  

c r a n k s h a f t   to   e n a b l e   t h e   p u l l e y   t o   be  s e c u r e d   t o ,   o r  

r e l e a s e d   f r o m ,   t h e   c r a n k s h a f t .  

The  b o l t   n o r m a l l y   u s e d   to   s e c u r e   a  c r a n k s h a f t   p u l l e y   i s  

a  h i g h   t o r q u e   b o l t   a n d   c o n s i d e r a b l e   t o r q u e   n e e d s   t o   b e  

a p p l i e d   b o t h   t o   t i g h t e n   a n d   r e l e a s e   t h e   b o l t .   C o m p l e x  

and  e x p e n s i v e   t o r q u e   m u l t i p l i c a t i o n   t o o l s   a r e   known  a n d  

c o n v e n t i a l l y   u s e d   f o r   t h i s   p u r p o s e . . H o w e v e r ,   b e c a u s e  

a c c e s s   t o   t h e   b o l t i n g   i s   u s u a l l y   l i m i t e d   i t   i s   o f t e n   n o t  

p o s s i b l e   to   u s e   s u c h   t o o l s .   The  t a s k   i s   r e n d e r e d   s t i l l  

m o r e   d i f f i c u l t   by  t h e   t e n d e n c y   f o r   t h e   c r a n k s h a f t   t o  

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

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

The  p r e s e n t   i n v e n t i o n   s e e k s   t o   m i t i g a t e   t h e   f o r e g o i n g  

p r o b l e m s .  

In  a c c o r d a n c e   w i t h   a  f i r s t   a s p e c t   o f   t h e   i n v e n t i o n ,  

t h e r e   i s   p r o v i d e d   a  m e t h o d   of  a p p l y i n g   t o r q u e   to   a  b o l t  

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

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

h e a d   o f   t h e   b o l t ,   a n d   a p p l y i n g   a  t o r q u e   t o   t h e  

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

r o t a t a b l e   p i n i o n   m e s h i n g   w i t h  a   s t a r t e r   r i n g   g e a r   on  a  

f l y w h e e l   a r r a n g e d   a t   t h e   o t h e r   end  of  t h e   c r a n k s h a f t .  

In  a c c o r d a n c e '   w i t h   a  s e c o n d   a s p e c t   of   t h e   p r e s e n t  

i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a  t o o l   f o r   a  e x e r t i n g  

t o r q u e   on  an  e n g i n e   c r a n k s h a f t   to   p e r m i t   t i g h t e n i n g   a n d  

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

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

f i x e d   r e l a t i v e   to   t h e   e n g i n e   h o u s i n g ,   a  s h a f t   j o u r n a l l e d  

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



a n d   e n g a g e a b l e   w i t h   a  s t a r t e r   r i n g   g e a r   on  t h e   e n g i n e  

c r a n k s h a f t   and  m e a n s   on  t h e   s h a f t   f o r   e n a b l i n g   t h e   s h a f t  

to   be  m a n u a l l y   r o t a t e d .  

The  i n v e n t i o n   i s   b a s e d   upon   t h e   r e a l i s a t i o n   t h a t   u s e   m a y  
be  m a d e   o f   t h e   s t a r t e r   r i n g   g e a r   o f   t h e   e n g i n e   as   p a r t  

of  a  t o r q u e   m u l t i p l i c a t i o n   d e v i c e   to   e n a b l e   c o n s i d e r a b l e  

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

t h e   c r a n k s h a f t   so   as   t o   a l l o w   t h e   b o l t   t o   be  t i g h t e n e d  

o r   r e l e a s e d .   The   b o l t   may  r e a d i l y   be  p r e v e n t e d   f r o m  

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

a g a i n s t   t h e   e n g i n e   b l o c k   a n d   t h e   e n g i n e   c r a n k s h a f t   m a y  
t h e n   be  r o t a t e d   by  m a n u a l l y   r o t a t i n g   t h e   p i n i o n   e n g a g i n g  

t h e   s t a r t e r   r i n g   g e a r .   A p a r t   f o r m   t h e   t o r q u e   m u l t i p l i -  

c a t i o n   g e a r   a c h i e v e d   by  t h e   r e l a t i v e   d i a m e t e r s   of   t h e  

p i n i o n   a n d   t h e   r i n g   g e a r ,   t h e   t a s k   of   r e m o v i n g   a n d  

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

a t   t h e   r e a r   of   t h e   e n g i n e .  

The   t o o l   b o d y   i s  i n t e n d e d   t o   be  s e c u r e d   t o   t h e   e n g i n e  

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

t h e   s t a r t e r   m o t o r   a n d   t h i s   h o l e   i s   n o r m a l l y   r e a d i l y  

a c c e s s i b l e .  

I t   i s   p r e f e r a b l e   t o   d e s i g n   t h e   t o o l   t o   p e r m i t   i t   t o   b e  

u s e d   f o r   d i f f e r e n t   e n g i n e s   and   f o r   t h i s   r e a s o n   i t   i s  

d e s i r a b l e   to   p r o v i d e   s e v e r a l   m o u n t i n g   h o l e s   or   a r c u a t e  

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

s e c u r i n g   b o l t s .   S i m i l a r l y ,   i t   i s   p r e f e r a b l e   f o r   t h e  

p i n i o n   t o   be  r e l e a s a b l y   s e c u r e   t o   t h e   s h a f t   so  t h a t   i t  

may  be  r e p l a c e d   by  a  d i f f e r e n t   s i z e d   p i n i o n   t o   s u i t   t h e  

r i n g   g e a r s   on  d i f f e r e n t   e n g i n e s .  

I t   i s   f u r t h e r   p r e f e r a b l e   to   p r o v i d e   means   f o r   p r e v e n t i n g  

t h e   s h a f t   a n d  t h e  p i n i o n  f r o m  r o t a t i n g   r e l a t i v e   f r o m   t h e  

h o u s i n g .   By  l o c k i n g   t h e   s h a f t   in   t h i s   m a n n e r ,   i t   i s  

p o s s i b l e   to   p r e v e n t   t h e   c r a n k s h a f t   f r o m   r o t a t i o n   a n d  



t h i s   to   c a n   s i m p l i f y   r e m o v a l   of   t h e   c r a n k s h a f t   p u l l e y  

s i n c e   on  o c c a s i o n s   l o c k i n g   t h e   c r a n k s h a f t   a g a i n s t  

r o t a t i o n   i s   s u f f i c i e n t   to   e n a b l e   t h e   b o l t   t o   be  r e m o v e d  

by  m e r e l y   a p p l y i n g   a  t o r q u e   d i r e c t l y   to   t h e   h e a d   of  t h e  

b o l t .  

The  i n v e n t i o n   s h a l l   now  be  f u r t h e r   d e s c r i b e d ,   by  way  o f  

e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h  :  

F i g u r e   1  s h o w s   d i a g r a m m a t i c a l l y   an  e n g i n e   h a v i n g  

t o r q u e   a p p l i e d   to   i t s   c r a n k s h a f t ;  

F i g u r e   2  s h o w s   a  t o o l   a c c o r d i n g   t o   t h e   i n v e n t i o n ;  

a n d  

F i g u r e   3  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   t o r q u e  

m u l t i p l i c a t i o n   a c h i e v a b l e   by  t h e   p r e s e n t   i n v e n t i o n .  

F i g u r e   1  s h o w s   an  e n g i n e   b l o c k   1  m o u n t e d   b e t w e e n   t w o  

s i d e   m e m b e r s   2.  The  c r a n k s h a f t   a x i s   i s   i n d i c a t e d   by  t h e  

c h a i n   d o t t e d   l i n e   3.  At  o n e   e n d   o f   t h e   c r a n k s h a f t ,  a  

p u l l e y   4  i s   m o u n t e d .   T h i s   is   b o l t e d  o n t o   t h e   c r a n k s h a f t  

3  by  m e a n s   of  a  b o l t   on  t h e   c r a n k s h a f t   a x i s .   At  t h e  

o t h e r   e n d   o f   t h e   e n g i n e   b l o c k   1,.  a  s t a r t e r   m o t o r   i s  

n o r m a l l y   m o u n t e d .   The  s t a r t e r   m o t o r   has   a  p i n i o n   w h i c h  

p r o j e c t s   t h r o u g h   an  o p e n i n g   in  t h e   e n g i n e . b l o c k   or  b e l l  

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

g e a r   5  f i x e d   to  a  f l y w h e e l   on  t h e   c r a n k s h a f t .  

T h e   t o o l  w h i c h   i s   s h o w n   i n   F i g u r e   2  w i l l   now   b e  

d e s c r i b e d .   The  t o o l   h a s   a  b o d y   6,  w i t h   a  c e n t r a l   b o r e  

and   a  s h a f t   7  w h i c h   p a s s e s   t h r o u g h   t h e   b o r e .   A  p i n i o n   8 

i s   k e y e d   t o   o n e   e n d   of   t h e   s h a f t   a n d   t h e   o t h e r   e n d   9  o f  

t h e   s h a f t   p r o j e c t s   t h r o u g h   t h e   b o d y   '6  a n d   h a s   a  s h a p e d  
e n d   10.  T h i s   s h a p e d   e n d   may  h a v e   a n  i n t e r n a l   s q u a r e  
d r i v e   a n d / o r   an  e x t e r n a l   s h a p e   e n g a g a b l e   by  a  s p a n n e r .  

The  body   6  has   s l o t t e d   l o c a t i o n   h o l e s ,   i n d i c a t e d   s c h e m a -  



t i c a l l y   a t   11 ,   by  m e a n s   of  w h i c h   i t   c a n   be  s e c u r e d   t o  

t h e   e n g i n e   b l o c k   1 .  

In   u s e   o f   t h e   t o o l ,   t h e   s t a r t e r   m o t o r ,   w h i c h   n o r m a l l y  

p r o j e c t s   i n t o   t h e   h o u s i n g   o f   t h e   r i n g   g e a r   5,  i s  

r e m o v e d .   The  t o o l   shown  in  F i g u r e   2  i s   t h e n   f i t t e d   a n d  

t h e   p i n i o n   8  i s   i n t r o d u c e d   in   p l a c e   of   t h e   s t a r t e r   m o t o r  

p i n i o n ,   t h r o u g h   an  a p e r t u r e   in   t h e   h o u s i n g   a n d   i n t o  

e n g a g e m e n t   w i t h   t h e   r i n g   g e a r   5.  The  b o d y   6  i s   t h e n  

s e c u r e d   t o   t h e   e n g i n e   b l o c k   1  in   a  p o s i t i o n   s u c h   t h a t  

t h e   t e e t h   of   t h e   p i n i o n   8  r e m a i n   in  mesh   w i t h   t h e   t e e t h  

of   t h e   r i n g   g e a r   5 .  

N e x t ,   a  s p a n n e r   12  i s   a p p l i e d   t o   t h e   h e a d   o f   t h e   b o l t  

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

T h i s   t o o l   i s   l o d g e d   a g a i n s t   a  f i x e d   p a r t   o f   t h e   e n g i n e  

so  as   t o   h o l d   t h e   h e a d   o f   t h e   b o l t   s t e a d y .   F i n a l l y ,  

t o r q u e   i s   a p p l i e d   to   t h e   s h a p e d   end  10  o f  t h e   s h a f t   7  t o  

t u r n   t h e   s h a f t   a n d   t h e   p i n i o n   8  on  t h e   s h a f t ,   t o   c a u s e  

t h e   r i n g   g e a r   5  t o   r o t a t e .   B e c a u s e   of   t h e  r e l a t i v e  

d i a m e t e r s   of   t h e   p i n i o n   8  and  t h e   r i n g   g e a r   5  (as   can   b e  

s e e n   in   F i g u r e   3)  a  c o n s i d e r a b l e   m u l t i p l i c a t i o n   o f   t h e  

t o r q u e   a p p l i e d   t o   t h e   s h a f t   7  i s   p r o d u c e d   w h e n   t h e  

t o r q u e   i s   t r a n s f e r r e d   to   t h e   c r a n k s h a f t   3 .  

T h u s   i t   c a n   be  s e e n   t h a t   a  s i m p l e   and   c h e a p   t o o l   c a n   b e  

p r o v i d e d   w h i c h   can  a l l o w   l a r g e   t o r q u e s   t o   be  e x e r t e d   o n  

an  e n g i n e   c r a n k s h a f t .  

To  a l l o w   t h e   t o o l   t o   be  u s e d   w i t h   d i f f e r e n t   e n g i n e  

c o n f i g u r a t i o n s ,   t h e   p i n i o n   8  may  be  r e m o v a b l e   f r o m   t h e  

s h a f t   7  a n d   may  be  i n t e r c h a n g e a b l e   w i t h   o t h e r   p i h i o n s   o f  

d i f f e r e n t   s i z e s . .   t h e   l o c a t i o n   h o l e s   11  a r e   s l o t t e d   f o r  

t h e   s a m e   r e a s o n ,   so  t h a t   t h e   b o d y   c a n   be  c o r r e c t l y  

m o u n t e d   on  e n g i n e s   h a v i n g   f a s t e n i n g   p o i n t s   in  d i f f e r e n t  

p l a c e s .  



I t  m a y   a l s o   be  d e s i r a b l e   t o   be  a b l e   t o   l o c k   t h e   p i n i o n  

s h a f t   7  r e l a t i v e   t o  t h e   b o d y   6,  and   f a c i l i t y   f o r   t h i s  

p u r p o s e   i s   s h o w n   a t   13.  T h i s   c a n   be  u s e f u l   t o   l o c k   t h e  

c r a n k s h a f t   a g a i n s t   r o t a t i o n ,   when  a c c e s s   i s   p o s s i b l e   t o  

t h e   c r a n k s h a f t   p u l l e y   b o l t .   The  b o l t   can   t h e n   be  t u r n e d  

a g a i n s t   a  s t a t i o n a r y   s h a f t .  



1.  A  m e t h o d   of  a p p l y i n g  t o r q u e   to   a  b o l t   f o r   s e c u r i n g  

a  p u l l e y   to   o n e   e n d   of   a  c r a n k s h a f t   o f   an  e n g i n e ,   t h e  

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

s p a n n e r   (12)   t o   t h e   h e a d   of   t h e   b o l t ,   a n d   a p p l y i n g   a  

t o r q u e   t o   t h e   c r a n k s h a f t   (39   by  m e a n s   o f   a  t o o l  

c o m p r i s i n g   a  m a n u a l l y   r o t a t a b l e   p i n i o n   (8)  m e s h i n g   w i t h  

a  s t a r t e r   r i n g   g e a r   on  a  f l y w h e e l   a r r a n g e d   a t   t h e   o t h e r  

end   of  t h e   c r a n k s h a f t   ( 3 ) .  

2.  A  t o o l   f o r   a  e x e r t i n g   t o r q u e   on  an  e n g i n e  

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

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

b y e   a  b o d y   (6)  a d a p t e d   t o   be  f i x e d   r e l a t i v e   t o   t h e  

e n g i n e   h o u s i n g ,   a  s h a f t   (7)  j o u r n a l l e d   in   t h e   b o d y   ( 6 ) ,  

a  p i n i o n   (8)  f a s t   in   r o t a t i o n   w i t h   t h e   s h a f t   (7)  a n d  

e n g a g e a b l e   w i t h   a  s t a r t e r   r i n g   g e a r   on  t h e   e n g i n e  

c r a n k s h a f t   (3)  a n d   m e a n s   (10)   on  t h e   s h a f t   f o r   e n a b l i n g  

t h e   s h a f t   (7)  to  be  m a n u a l l y   r o t a t e d .  

3.  The  t o o l   as  c l a i m e d   in  C l a i m   2,  w h e r e i n   t h e  s h a f t  

(7)  e x t e n d s   t h r o u g h   t h e   body   (6) ,   w i t h   t h e   p i n i o n   (8)  o n  

o n e   s i d e   o f   t h e   b o d y   a n d   m e a n s   (10)   f o r   t u r n i n g   t h e  

s h a f t   on  t h e   o t h e r   s i d e .  

4.  A  t o o l   as   c l a i m e d   in   C l a i m  3 ,   w h e r e i n   t h e  m e a n s  

f o r   t u r n i n g   t h e   s h a f t   (7)  c o m p r i s e   a  s h a p e d   e n d   ( 1 0 )  

e n g a b l e   by  a  t u r n i n g   t o o l .  

5.  A  t o o l   as  c l a i m e d   in   one  of  C l a i m s   2  to   4,  w h e r e i n  

t h e   p i n i o n   (8)  i s   r e m o v a b l e   f r o m   t h e   s h a f t   ( 7 ) .  

6.  A  t o o l   as  c l a i m e d   i n   a n y  o n e   of   C l a i m s   2  t o   5 ,  

w h e r e i n   m e a n s   a r e   p r o v i d e d   f o r   l o c k i n g   t h e   s h a f t   (7)  t o  

t h e   b o d y   ( 6 ) .  



7.  A  t o o l   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   2  t o   6 ,  

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

(11)   by  m e a n s   of   w h i c h   t h e   b o d y   (6)  c a n   be  s e c u r e d   t o  

t h e   e n g i n e .  
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