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©  Pull-type  fastener-setting  tool. 

The  invention  concerns  a  pull-type  fastener-setting  tool 
comprising  a  pulling  device  (40)  arranged  to  grip  a  pulling 
stem  of the  fastener,  the  pulling  device  being  movable  to  pull 
the  pulling  stem  by  means  of  a  rotatable  cam  (62)  turned  by  a 
rotatable  handle  (76).  The  pulling  device  (40)  having  an  arm 
(80)  pivoted  thereon  and  carrying  a  cam  follower  (84)  which 
bears  on  the  rotatable  cam  (62)  the  arm  being  pivotally  con- 
nected  to  a  link  (90)  which  guides  the  cam  follower  in  align- 
ment  with  the  pulling  device.  The  link  is  also  pivotally  con- 
nected  to  the  housing  of  the  tool  within  a  handle  portion 
thereof. 



T h i s   i n v e n t i o n   c o n c e r n s   a  p u l l - t y p e   f a s t e n e r -  

s e t t i n g   t o o l  s u i t a b l e   f o r   u s e   in   s e t t i n g  b l i n d   r i v e t s  

and  l o c k b o l t s .   Such  t o o l s   e n g a g e   a  p u l l i n g   s tem  of  t h e  

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

by  e n g a g e m e n t   b e t w e e n   an  a b u t m e n t   o f  t h e   t o o l   and  a  

h e a d   or  c o l l a r   of  the  f a s t e n e r .   One  known  t o o l   w h i c h  

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

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

b a r r e l   p o r t i o n   w h i c h  p r o v i d e s   an  a b u t m e n t   f o r   e n g a g e m e n t  

w i t h   a  h e a d   p o r t i o n   of  a  f a s t e n e r   and  a  h a n d - g r i p   p o r t i o n .  

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

b a r r e l   p o r t i o n   and  a r r a n g e d   to  g r i p   a  p u l l i n g   s t em  of  t h e  

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

m o u n t e d   on  t h e   h o u s i n g   and  c o n n e c t e d   by  g e a r s   t o  a  

r o t a t a b l e   cam  m o u n t e d   i n   t h e   h o u s i n g   and  a r r a n g e d   to  b e  

r o t a t e d   by  r o t a t i o n   of   t he   h a n d l e .   T h i s   known  t o o l   a l s o  

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

f a c e   of  t he   cam  and  c o u p l e d   to  t h e   p u l l i n g   d e v i c e   so  t h a t ,  

u p o n   r o t a t i o n   o f  t h e   cam  by  means   of  the   h a n d l e ,   the   p u l l i n g  

d e v i c e   i s   r e t r a c t e d   r e l a t i v e   to  t he   a b u t m e n t   t h e r e b y   s e t t i n g  

the   f a s t e n e r .  

In   the   known  t o o l   d e s c r i b e d   a b o v e ,   s i n c e   i t   i s  

n e c e s s a r y   t h a t   t h e   cam  f o l l o w e r   be  m a i n t a i n e d   s u b s t a n t i a l l y  

in  a l i g n m e n t   w i t h   the   p u l l i n g   d e v i c e ,   a  s l i d e w a y   i s  

p r o v i d e d   on  w h i c h   the   cam  f o l l o w e r   m o v e s .   T h i s   s l i d e w a y  



c o m p l i c a t e s   the   c o n s t r u c t i o n   of  the   t o o l   and  i n c r e a s e s  

i t s   l e n g t h   so  t h a t   the   t o o l   i s   more   d i f f i c u l t   to  m a n o e u v r e .  
I t   i s   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

p u l l - t y p e   f a s t e n e r - s e t t i n g   t o o l   w h i c h   d o e s   n o t   r e q u i r e  
s u c h   a  s l i d e w a y   and  i s   t h e r e f o r e   of  s i m p l e r   and  m o r e  

c o m p a c t   c o n s t r u c t i o n .  

A c c o r d i n g   to  the   i n v e n t i o n ,   t h e   cam  f o l l o w e r  

of  the   t o o l   is   m o u n t e d   on  an  arm  w h i c h   i s   p i v o t e d   t o  

the   p u l l i n g   d e v i c e   and  the   arm  i s   p i v o t e d   to  a  l i n k  

w h i c h   i s   a l s o   p i v o t e d   to  a  p a r t   of  t he   h a n d - g r i p   p o r t i o n  

of  t he   t o o l   r e m o t e   f r o m   the   a r m . -   The  l i n k   c o n t r o l s   t h e  

a rm   so  t h a t   t he   cam  f o l l o w e r ,   a l t h o u g h   m o v i n g   w i t h   t h e  

arm,   w i l l  r e m a i n  s u b s t a n t i a l l y   a l i g n e d ' w i t h   t he   p u l l i n g  

d e v i c e   of   t h e  t o o l .  

The  known  t o o l   d e s c r i b e d   a b o v e   a l s o   c o m p r i s e s  

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

f a c e   of  t h e  c a m   to  a d v a n c e   t he   p u l l i n g   d e v i c e   t o w a r d s   t h e  

a b u t m e n t   of  t he   t o o l   on  c o n t i n u e d   r o t a t i o n   of  the  h a n d l e .  

I n  t h e   known   t o o l ,   t h e   s e c o n d   cam  f o l l o w e r   i s   p r o v i d e d  

by  a  cam  r o l l   m o u n t e d   on  t h e   p u l l i n g   d e v i c e .   H o w e v e r ,  

in  o r d e r   to  f u r t h e r   s i m p l i f y   t he   t o o l ,   a c c o r d i n g   to   a  

f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n ,   t h e   s e c o n d   cam  f o l l o w e r  

i s   p r o v i d e d  b y   a  s h o u l d e r   of   t he   arm  on  w h i c h   the   f i r s t  

cam  f o l l o w e r   i s   m o u n t e d . .  

I n   t h e   known  t o o l   d e s c r i b e d   a b o v e ,   a  s p r i n g   i s  

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

of  t he   f a s t e n e r   b r e a k s .   In  o r d e r   to  p r e v e n t   an  o p e r a t o r  

of  the  t o o l   f r o m   b e i n g   s u b j e c t e d   to  a  s h o c k   when  the   p u l l i n g  

s t em  b r e a k s   and  to  a c h i e v e   g r e a t e r   r e l i a b i l i t y ,   a c c o r d i n g  

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

and  the   s e c o n d   p e r i p h e r a l   f a c e   of   t he   cam  is   so  s h a p e d   t h a t ,  

a t   t he   t i m e   when   t h e   p u l l i n g   s t e m   of  t he   f a s t e n e r   b r e a k s ,  

the   s e c o n d   p e r i p h e r a l   f a c e   i s   c l o s e l y   a d j a c e n t   to  t h e  

s e c o n d   cam  f o l l o w e r   so  t h a t   the   cam  can   a b s o r b   the  s h o c k .  

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

the   i n v e n t i o n   i s   d e s c r i b e d   h e r e a f t e r   and  i s   shown  in   t h e  



a c c o m p a n y i n g   d r a w i n g s .   In   t h e   a c c o m p a n y i n g   d r a w i n g s : -  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t l y  

in  s e c t i o n , o f   t h e   t o o l ;  

F i g u r e   2  i s   a  p l a n   v i e w ,   p a r t l y   in   s e c t i o n ,   o f  

t h e   t o o l ;   a n d  

F i g u r e   3  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v i ew   o f  

a  n o s e p i e c e   p o r t i o n   of  the   t o o l ,   on  a  l a r g e r   s c a l e   t h a n  

F i g u r e s   1  and  2 .  

The  t o o l   shown  in   t he   d r a w i n g s   c o m p r i s e s   a  

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

a  h a n d - g r i p   p o r t i o n   10  ( F i g u r e   1)  f o r m e d   by  two  c a s t i n g s  

12  and  14  b o l t e d   t o g e t h e r   a t   16,   and  a . b a r r e l   p o r t i o n   1 8 .  

A  p a r t   20  of   t he   b a r r e l   p o r t i o n   18  is   s e c u r e d   to  t h e  

c a s t i n g s   12  and  14  by  an  a n n u l a r   f l a n g e   22  a c c o m m o d a t e d  

in  g r o o v e s   24  in   the   c a s t i n g s .   A  n o s e p i e c e   26  i s  

d e t a c h a b l y   m o u n t e d   on  the   p a r t   20  by  h a v i n g   a  c y l i n d r i c a l  

r e a r   p a r t   28  t h e r e o f   m o u n t e d   i n   a  b o r e   in   t he   p a r t   2 0  

and  an  a n n u l a r   f l a n g e   29  t h e r e o f   a b u t t i n g   t h e   f r o n t   e n d  

of  the   p a r t   20 .   The  n o s e p i e c e   26  i s   h e l d   in   p o s i t i o n   b y  

a  c o l l a r   30  and   a  r e t a i n i n g   s p r i n g   32 .   The  n o s e p i e c e   2 6  

of  t he   b a r r e l   p o r t i o n   18  p r o v i d e s   a t   i t s   f r o n t   end  a n  

a b u t m e n t   34  f o r   e n g a g e m e n t   w i t h   a  h e a d   p o r t i o n   p r o v i d e d  

by  a  c o l l a r   C  of   a  l o c k b o l t   ( F i g u r e   3)  w h i c h   c o m p r i s e s   a  

b o l t   B  and  a  p u l l i n g   s t e m   S .  

A  p u l l i n g   d e v i c e   i s   m o u n t e d   to  s l i d e   a x i a l l y  

w i t h i n   t h e   b a r r e l   p o r t i o n   18 .   The  p u l l i n g   d e v i c e   c o m p r i s e s  

a  p l u n g e r   40 ,   and  a  jaw  c a s e   42  t h r e a d e d   to  the   f o r w a r d  

end  of  t he   p l u n g e r   4 0 .   The  jaw  c a s e   42  h a s   an  i n t e r n a l  

f r u s t o - c o n i c a l   s u r f a c e   44  and  a  c y l i n d r i c a l   e x t e n s i o n   4 6  

a c c o m m o d a t e d   w i t h i n   t he   a b u t m e n t   34 .   The  p u l l i n g   d e v i c e  

a l s o   c o m p r i s e s   t h r e e   j aws   48  ( o n l y   two  v i s i b l e   in   F i g u r e   3 )  

w h i c h   e n g a g e   t h e   s u r f a c e   44  and  a r e   u r g e d   f o r w a r d l y   by  a  

s p r i n g   50  c o n t a i n e d   b e t w e e n   two  f l a n g e d   s l e e v e s   52  and  5 4 ,  

t he   s l e e v e   52  a b u t t i n g   t h e   j aws   48  w h i l e   the  s l e e v e   5 4  

a b u t s   the   f r o n t   end  of  t he   p l u n g e r   4 0 .   The  j aws   48  a r e  

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



r a d i a l   g r o o v e s   G  on  the   p u l l i n g   s t e m   S.  The  j aws   48  a r e  

a r r a n g e d   to  g r i p   t he   p u l l i n g   s t e m   S.  The  a r r a n g e m e n t   i s  

s u c h   t h a t   r e a d y   r e p l a c e m e n t   of  t h e   n o s e p i e c e   26,   t he   j a w  

c a s e   42 ,   t he   j aws   48  and  t h e   s p r i n g   50  can   be  a c h i e v e d  

so  t h a t   a  d i f f e r e n t   s i z e   of  l o c k b o l t   can   be  s e t .  

The  c a s t i n g s   12  and  14  s u p p o r t   b e a r i n g s   60  o n  

w h i c h   a  r o t a t a b l e   cam  62  i s   m o u n t e d   w i t h i n   t he   h o u s i n g .  

The  cam  62  h a s   two  p e r i p h e r a l   cam  s u r f a c e s   64  and  66  a n d  

i s   k e y e d   on  a  s p i n d l e   68  w h i c h   a l s o   c a r r i e s   a  g e a r   w h e e l  

70.   The  g e a r  w h e e l   70  is  m e s h e d   w i t h   a  s m a l l e r   g e a r  
w h e e l   72  k e y e d   on  a  s p i n d l e   74  a l s o   m o u n t e d   on  b e a r i n g s  

s u p p o r t e d   b y  t h e   c a s t i n g s   12  and  1 4 .  A   r o t a t a b l e   h a n d l e  

76  is   m o u n t e d  o n   the   s p i n d l e   74  o u t s i d e .   the   h o u s i n g   a n d  

c a r r i e s   a  k n o b  7 8 .   R o t a t i o n  o f   t h e  h a n d l e   76  by  a n  

o p e r a t o r ,   who  g r i p s   t h e   k n o b  7 8 ,   c a u s e s   r o t a t i o n   of  t h e  

cam  62  s i n c e   the   h a n d l e   76  r o t a t e s   t h e   g e a r   w h e e l   72  w h i c h  

in  t u r n   r o t a t e s   t he   g e a r   w h e e l   70  and  the  cam  6 2 .  

An  arm  80,   c o n s i s t i n g   of  two  p a r a l l e l   p l a t e s  

e a c h   c o n t a i n i n g   a  c l e a r a n c e   h o l e   81  a r o u n d   the   s p i n d l e   6 8 ,  

i s   p i v o t e d   a t   8 2 " t o   a  r e a r   end  p o r t i o n   of  the   p l u n g e r   4 0  

and  h a s   m o u n t e d   t h e r e o n ,   a t   i t s   r e a r   end  p o r t i o n ,   a  c a m  

f o l l o w e r   84 .   The  cam  f o l l o w e r   8 4  i s   in   t he   f o r m   of  a  r o l l  

and  i s   i n   e n g a g e m e n t   w i t h   t he   cam  s u r f a c e   64  of  t he   cam  6 2 .  

The  earn  f o l l o w e r   84  i s   c o u p l e d   to  t h e   p u l l i n g   d e v i c e   b y  

the   arm  80  so  t h a t ,   u p o n   r o t a t i o n   of  the   h a n d l e   76  a n d  

t h e r e f o r e   of  t h e   cam  62,  t h e   cam  f o l l o w e r   84  i s   m o v e d  

r e a r w a r d l y   by  the   cam  s u r f a c e   64  and  the   p u l l i n g   d e v i c e  

i s   r e t r a c t e d   r e l a t i v e   to  t he   a b u t m e n t   34 .   T h i s   r e t r a c t i o n  

of  the   p u l l i n g   d e v i c e   s e t s   a  l o c k b o l t   by  p u l l i n g   the   s t e m  

S  t h e r e o f   and  s w a g i n g   the   c o l l a r   C  i n t o   l o c k i n g   g r o o v e s   L 

of  t he   b o l t   B.  The  s t e m   S  s u b s e q u e n t l y   b r e a k s   a t   a  n e c k  

N  t h e r e o f .   The  arm  80  is  a l s o   p i v o t e d   on  a  l i n k   90  w h i c h  

i s   i t s e l f   p i v o t e d   a t   94  to  p a r t s   of  the  c a s t i n g s   12  a n d  

14  a t   t he   b a s e   of   t he   h a n d - g r i p   p o r t i o n   10  of  t he   h o u s i n g ,  

i . e .   r e m o t e   f r o m   the   arm  80 .   The  l i n k   90  s u p p o r t s   t h e   a r m  

80  and  p r e v e n t s   i t   f r o m   s w i n g i n g   to  an  e x t e n t   w h i c h   w i l l  



b r i n g  t h e   cam  f o l l o w e r   s i g n i f i c a n t l y   o u t   of  a l i g n m e n t  
w i t h   t h e   p u l l i n g   d e v i c e .  

A  s h o u l d e r   96  on  one  of  t he   p l a t e s   f o r m i n g   t h e  

arm  80  p r o v i d e s   a  s e c o n d   cam  f o l l o w e r   i n   f r o n t   of  t h e  

s p i n d l e   68  and  a r r a n g e d   to  e n g a g e   the   cam  s u r f a c e   66  o f  

the   cam  62  ( F i g u r e s   1  and  2 ) .   R o t a t i o n   of  the   h a n d l e   7 6  

f i r s t   p r e s s e s   t he   cam  f o l l o w e r   84  r e a r w a r d l y   s e t t i n g   t h e  

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

t he   a b u t m e n t   34  by  the   s e c o n d   cam  f o l l o w e r   96  b e i n g   p r e s s e d  

f o r w a r d l y   by  the   cam  s u r f a c e   66 .   F o r w a r d   m o v e m e n t   of  t h e  

p u l l i n g   d e v i c e   c a u s e s   t h e   e x t e n s i o n   46  of  the   jaw  c a s e  

to  p u s h   the   s w a g e d   c o l l a r   C  so  t h a t   the   a b u t m e n t   34  i s  

p u l l i n g   o f f   t he   c o l l a r   C.  The  b r o k e n  o f f  p u l l i n g   s t e m  

S  of  the   l o c k b o l t   i s   r e t a i n e d   by  t he   j a w s  4 8   d u r i n g   t h e  

f o r w a r d   m o v e m e n t   of  t he   p u l l i n g   d e v i c e   and  i n s e r t i o n   o f  

the   n e x t   l o c k b o l t   to   be  s e t   c a u s e s   t h e   b r o k e n   o f f   s t e m  

to  be  r e l e a s e d   by  t he   j aws   48  and  be  p r o j e c t e d   t h r o u g h  

t he   s l e e v e s   52  and  54  and  o u t   t h r o u g h   s l o t s   100  and  1 0 2  

in   t h e   p l u n g e r   40  and  t he   p a r t   20 .   The  j aws   48  t h e n  

e n g a g e   t he   p u l l i n g   s t e m   of  t h e   n e x t   l o c k b o l t   to  be  s e t .  

The  cam  s u r f a c e   66  of   the   cam  62  i s   so  s h a p e d  

t h a t ,   a t   t h e   t ime   when   t h e   p u l l i n g   s t em   of  the   l o c k b o l t  

b r e a k s ,   t he   s u r f a c e   66  i s   c l o s e l y   a d j a c e n t   to  the   s e c o n d  

cam  f o l l o w e r   96  so  t h a t   t h e   s h o c k   of  t he   b r e a k a g e   of  t h e  

p u l l i n g   s t em   i s   t a k e n   by  t h e   cam  6 2 .  

The  t o o l   can   be  u s e d   w i t h   s u i t a b l e   m o d i f i c a t i o n s  

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

r i v e t s ,   and  i s   of   s i m p l e   and  c o m p a c t   c o n s t r u c t i o n .  



1.  A  p u l l - t y p e   f a s t e n e r - s e t t i n g   t o o l   c o m p r i s i n g  

a  h o u s i n g   c o m p r i s i n g   a  b a r r e l   p o r t i o n   (18)   w h i c h   p r o v i d e s  

an  a b u t m e n t   (34 )   f o r   e n g a g e m e n t   w i t h   a  h e a d   p o r t i o n   of  a  

f a s t e n e r   and  a  h a n d - g r i p   p o r t i o n   ( 1 0 ) ,   a  p u l l i n g   d e v i c e  

(40 ,   42 ,   46 ,   48 ,   50)  s l i d a b l e   in   the   b a r r e l   p o r t i o n   ( 1 8 )  

and  a r r a n g e d   to  g r i p   a  p u l l i n g   s t e m   of  the   f a s t e n e r ,   a  

r o t a t a b l e   h a n d l e   (76)   m o u n t e d  o n   t he   h o u s i n g ,   a  r o t a t a b l e  

cam  (62 )   m o u n t e d   i n   t he   h o u s i n g   and  a r r a n g e d   to  be  r o t a t e d  

by  r o t a t i o n   o f  t h e   h a n d l e   ( 7 6 ) ,   and  a  cam  f o l l o w e r   ( 8 4 )  

i n   e n g a g e m e n t  w i t h   a   p e r i p h e r a l   s u r f a c e   (64)   of  t h e  

cam  (62 )   and  c o u p l e d   to  t h e ,  p u l l i n g  d e v i c e   ( 40 ,   42 ,   4 6 ,  

48 ,   50)  so  t h a t ,  u p o n   r o t a t i o n   of  t h e   cam,  t he   p u l l i n g  

d e v i c e   i s   r e t r a c t e d   r e l a t i v e   t o  t h e   a b u t m e n t   ( - 3 4 ) ,  

c h a r a c t e r i s e d  i n   t h a t   t h e   cam  f o l l o w e r   (84)   i s   m o u n t e d  

on  an  a r m  ( 8 0 )   w h i c h   i s   p i v o t e d   to  the   p u l l i n g   d e v i c e  

( 4 0 ,   42 ,   46 ,   48 ,   50)  and  the   arm  (80)   i s   p i v o t e d   to  a  l i n k  

( 9 0 )   w h i c h   i s   a l s o   p i v o t e d   to  a  p a r t   o f   t he   h a n d - g r i p   p o r t i o n  

(10)   r e m o t e   f r o m   the   arm  ( 8 0 ) .  

2 .   A  t o o l   a c c o r d i n g   to  c l a i m   1  w h e r e i n   a  

s e c o n d   cam  f o l l o w e r   (96 )   i s   a r r a n g e d   to   e n g a g e   a  s e c o n d  

p e r i p h e r a l   s u r f a c e   (66 )   of   t he   cam  (62 )   to  a d v a n c e   t h e  

p u l l i n g   d e v i c e   ( 4 0 ,   4 2 ,   46 ,   48 ,   50)  t o w a r d s   t he   a b u t m e n t  

(34)   on  c o n t i n u e d   r o t a t i o n   of  t h e   h a n d l e   ( 7 6 ) ,   c h a r a c t e r i s e d  

in   t h a t   the   s e c o n d   cam  f o l l o w e r   (96)   is   p r o v i d e d   by  a  

s h o u l d e r   of  t he   arm  ( 8 0 ) .  

3.  A  t o o l   a c c o r d i n g   to  c l a i m   2  c h a r a c t e r i s e d  

in   t h a t   t h e   s e c o n d   p e r i p h e r a l   s u r f a c e   (66)   of   the   cam  ( 6 2 )  

is  so  s h a p e d   t h a t ,   a t   the   t i m e   when  t h e   p u l l i n g   s t e m   o f  

t he   f a s t e n e r   b r e a k s ,   t he   s e c o n d   p e r i p h e r a l  s u r f a c e   (66)   i s  

c l o s e l y   a d j a c e n t   t he   s e c o n d   cam  f o l l o w e r   ( 9 6 ) .  
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