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(64)  Fastener  feeder  assembly  for  use  with  fastener  driver  apparatus. 
@  A  pneumatically  operated  and  controlled  fastener  driving 
assembly  supplies  individual  screw  fasteners  (30)  which  are 
maintained  on  a  carrier  strip  (28)  in  a  magazine  assembly  (24), 
to  a  nose  assembly  (32).  When  a  fastener  (30)  is  positioned  in 
the  nose  assembly  (32),  a  driver  member  (34)  of  a  power 
fastener  driving  tool  (20)  engages  the  fastener  and  positions 
the  fastener  such  that  the  fastener  extends  out  from  a  work- 
piece  engaging  surface  of  the  nose  assembly  (32).  When  the 
fastener  is  driven  into  the  workpiece  to  a  specified  depth,  a 
pneumatically  operated  and  controlled  driver  mechanism  (36) 
moves  the  fastener  driving  tool  (20)  away from the workpiece. 
Thereafter,  the  fastener  strip  (28)  is  incrementally  advanced 
by  a  pneumatically  operated  feeding  mechanism  (94)  (see 
Figure  4)  so  that  a  next  one  of  the  individual  fasteners  (30)  on 
the  strip  (28)  is  positioned  within  the  nose  assembly  (32)  and 
the  driver  mechanism  (36)  movesthefastener  driving  tool  (20) 
toward  the  fastener  (30)  so  that  the  fastener  is  removed  from 
the  fastener  stip  (28),  positioned  so  as  to  be  extending  out 
from  the  nose  assembly  (32)  and  ready  for  driving  into  the 
workpiece. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  f a s t e n e r  

f e e d e r   a s s e m b l y   f o r   u se   w i t h   f a s t e n e r   d r i v e r  

a p p a r a t u s .  

Power   t o o l s   a r e   u s e d   in   a  n u m b e r   o f  

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

f a s t e n e r s   i n t o   a  w o r k p i e c e .   For   e x a m p l e ,   d r y w a l l  

p a n e l s ,   m e t a l   p a n e l s   or  t h e   l i k e   h a v e   to   be  a f f i x e d  

to  wood  or   m e t a l   s t u d s   or  o t h e r   s u p p o r t   e l e m e n t s  

in  c o n s t r u c t i n g   i n t e r n a l   w a l l s   of  a  b u i l d i n g .   R o t a r y  

e n t r y   f a s t e n e r s ,   s u c h   as  s c r e w s ,   can   be  u s e d   t o  

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

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

e l e m e n t s .   I n  m a n y   a p p l i c a t i o n s ,   a  p o w e r   s c r e w d r i v e r  

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

and  i n t o   t h e   s u p p o r t   e l e m e n t s .   T h e s e   s c r e w d r i v e r s  

may  be  e l e c t r i c a l l y   or  p n e u m a t i c a l l y   p o w e r e d .   I n  

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

h o u s i n g   w i t h   an  i n t e g r a l   h a n d l e   and  a  r o t a r y  

d r i v i n g   b i t   e x t e n d i n g   f r o m   t h e   h o u s i n g .   In  a  

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

b i t   i s   a d a p t e d   to  be  m a t e d   w i t h   a  s l o t   s t r u c t u r e  

in  t he   h e a d   of  t h e   f a s t e n e r   to  be  d r i v e n .   As  t h e  

s c r e w d r i v e r   i s   moved  t o w a r d   t h e   w o r k p i e c e ,   t h e  

end  of  t h e   b i t   b e c o m e s   d i s p o s e d   in   t h e   s l o t   s t r u c t u r e  

of   t h e   s c r e w   and  t h e   s c r e w   i s   r o t a t e d   and  d r i v e n   i n t o  

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

f o r   d r i v i n g   b y . t h e   b i t   of  t h e   s c r e w d r i v e r ,  

i n d i v i d u a l   f a s t e n e r s   may  be  m a n u a l l y   p l a c e d   a g a i n s t  

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



b i t   e n g a g e s   t h e   f a s t e n e r   and  t h e   s c r e w   b e i n g s   i t s  

p e n e t r a t i o n   i n t o   t h e   w o r k p i e c e .   A l t e r n a t i v e l y ,   t h e  

f a s t n e r   m i g h t   be  h e l d   a g a i n s t   t h e   b i t   by  h a v i n g  

t h e   d r i v e r   b i t   m a g n e t i z e d .   M a n u a l   h a n d l i n g   o f  

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

i n c o n v e n i e n t   and   u n d e s i r a b l e .  

The  A p p l i c a n t s   of  t h e   p r e s e n t   a p p l i c a t i o n   h a v e  

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

p r o p e r l y   p o s i t i o n   i n d i v i d u a l   f a s t e n e r s   so  t h a t   t h e y  

can   be  d r i v e n   i n t o   a  w o r k p i e c e   by  a  p o w e r   s c r e w d r i v e r .  

Two  s u c h   d e v i c e s   a r e   d i s c l o s e d   in   U n i t e d   S t a t e s  

P a t e n t   N o s .   3 , 9 1 0 , 3 2 4   and  3 , 9 3 0 , 2 9 7 .   The  f e e d e r  

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

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

c a r r i e r   o f   f a s t e n e r s   f rom  a  h o u s i n g   c o n t a i n i n g   a  

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

r e l y   on  t h e   f o r c e   e x e r t e d   by  t h e   o p e r a t o r   d u r i n g  

t h e   d r i v i n g   s t r o k e   to   f e e d   t h e   f a s t e n e r s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  f a s t e n e r  

f e e d e r   a s s e m b l y   f o r   use   w i t h   a  f a s t e n e r   d r i v i n g   t o o l  

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

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

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

i n d i v i d u a l   f a s t e n e r s   a r e   d i s p o s e d   and   a  f a s t e n e r  

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

i n d i v i d u a l   f a s t e n e r s   a r e   s e q u e n t i a l l y   f e d   i n t o   s a i d  

p r e d e t e r m i n e d   p a t h   and  b e i n g   c h a r a c t e r i z e d   b y  

m e c h a n i c a l   f a s t e n e r   r e t a i n i n g   means   f o r   r e l e a s a b l y  

r e t a i n i n g   an  i n d i v i d u a l   f a s t e n e r   in   s a i d   p r e d e t e r m i n e d  

p a t h ,   a n d   c o n t r o l   means   a s s o c i a t e d   w i t h   s a i d  

f a s t e n e r .   f e e d i n g   means   f o r   e f f e c t i n g   s y n c h r o n i z e d  

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



t o o l   and  s a i d   f a s t e n e r   f e e d i n g   means   s u c h   t h a t ,   i n  

u s e  o f   t h e   a s s e m b l y ,   t h e   f a s t e n e r   d r i v e r   r e m o v e s  

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

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

w o r k p i e c e ,   s a i d   f a s t e n e r   f e e d i n g   means   a d v a n c e s   s a i d  

c a r r i e r   so  as  to   d i s p o s e   a n o t h e r   i n d i v i d u a l   f a s t e n e r  

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

r e m o v e s   s a i d   a n o t h e r   i n d i v i d u a l   f a s t e n e r   f rom  s a i d  

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

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

T y p i c a l l y ,   a  p n e u m a t i c a l l y   c o n t r o l l e d   a n d  

o p e r a t e d   f a s t e n e r   f e e d e r   and  d r i v e r   a p p a r a t u s   f o r  

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

h a v i n g   a  h e a d   and   a  t h r e a d e d   s h a n k   p o r t i o n   m a y  

r e s u l t ,   so  t h a t   t h e   f a s t e n e r s   can  be  d r i v e n   i n t o   a  

w o r k p i e c e   by  t h e   p o w e r   s c r e w d r i v e r .  

T h u s ,   a  s u p p l y   of   f a s t e n e r s   in   s t r i p   f o r m  

may  be   m a i n t a i n e d   in   a  m a g a z i n e   a s s e m b l y   a n d  

i n d i v i d u a l   f a s t e n e r s   may  be  f ed   i n t o   a  n o s e   a s s e m b l y  

o f   t h e   f a s t e n e r   f e e d e r   and  d r i v e r   a p p a r a t u s .   When  a  

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

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

c o n v e n i e n t l y   p r o j e c t   f rom  t h e   n o s e   a s s e m b l y   so  t h a t  

i t   can  be  p r o p e r l y   p o s i t i o n e d   w i t h   r e s p e c t   to  t h e  

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

Upon  a c t u a t i o n   of   t h e   p o w e r   s c r e w d r i v e r ,   a  b i t   w h i c h  

e n g a g e s   t h e  f a s t e n e r   to   be  d r i v e n   p u s h e s   and  r o t a t e s  

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

O n c e  t h e   f a s t e n e r   has   b e e n   i n s e r t e d   i n t o   t h e   w o r k -  

p i e c e  t o   a  p r o p e r   d e p t h ,   t h e   p n e u m a t i c a l l y   c o n t r o l l e d  

m e c h a n i s m s   of  t h e   f e e d e r   and  d r i v e r   a p p a r a t u s   may  

move  t h e   f a s t e n e r   d r i v i n g   t o o l   and  t h e r e b y   t h e   b i t  

away   f rom  t h e  w o r k p i e c e ,   e . g .   d u r i n g   a  f i r e   mode  a n d  



a  f i r s t   p o r t i o n   of   a  r e t u r n   mode  of   t h e   f e e d e r   a n d  

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

t h e   r e t u r n   mode ,   t h e   f a s t e n e r   s t r i p   may  b e  

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

f e e d   m e c h a n i s m ' s o   t h a t   a  n e x t   one  o f   t h e   f a s t e n e r s  

on  t h e   s t r i p   i s   p o s i t i o n e d   w i t h i n   t h e   n o s e   a s s e m b l y .  

T h e r e a f t e r   t h e   f e e d e r   and  d r i v e r   m e c h a n i s m   a g a i n  

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

t h e   f a s t e n e r   so  t h a t   t h e   f a s t e n e r  i s   r e m o v e d   f r o m  

t h e   f a s t e n e r   s t r i p   and  p o s i t i o n e d   so  as   to   e x t e n d   o u t  

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

One  way  of   c a r r y i n g   o u t   t h e   p r e s e n t   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   by  way  of   e x a m p l e ,   and   n o t   b y  

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

show  one   s p e c i f i c   e m b o d i m e n t   of  f a s t e n e r   f e e d e r   a s s e m b l y  

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

a s s e m b l y   of   t h e   p r e s e n t   i n v e n t i o n . i n c o r p o r a t i n g   t h e  

f a s t e n e r   f e e d e r   a s s e m b l y   and  a  f a s t e n e r   d r i v i n g   t o o l  

h a v i n g   a  f a s t e n e r   d r i v e r .   In  t h e   d r a w i n g s   : -  

F IG .   1  i s   a  s i d e   v i e w   of   t h e   f a s t e n e r  

d r i v i n g   a s s e m b l y ;  

F IG.   2  i s   a  f r o n t   v i e w   of   t h e   a s s e m b l y   o f  

F i g .   1 ;  

FIG.   3  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

3 - 3   o f   F i g .   1 ;  

F I G .  4   i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

4 - 4   of   F i g .   3 ;  

F IG .   5  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

5 - 5   of   F i g .   3 ;  

F IG.   6  i s   a  p a r t i a l   s e c t i o n a l   v i e w   of   t h e  

a s s e m b l y   of   F i g .   1  i l l u s t r a t i n g   t h e   a s s e m b l y   in   i t s  

s t a t i c   or   r e a d y   m o d e ;  



FIG.   7  i s   a  p a r t i a l   s e c t i o n a l   v i e w   of   t h e  

a s s e m b l y   of   F i g .   1  i l l u s t r a t i n g   t h e   a s s e m b l y   w h e n  

a  s c r e w   i s   b e i n g   d r i v e n   i n t o   a  w o r k p i e c e ;  

FIG.   8  i s   a  p a r t i a l   s e c t i o n a l   v i e w   of   t h e  

a s s e m b l y   of   F i g .   1  i l l u s t r a t i n g   t h e   a s s e m b l y   w h e n  

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

t h e   n o s e   a s s e m b l y ;  

F I G .  9   i s   a  s c h e m a t i c   d i a g r a m   of   t h e   a i r  

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

of   t h e   a s s e m b l y   of   F i g .   1  i n   a  s t a t i c   or  r e a d y   m o d e ;  

FIG.   l 0   i s   a  s c h e m a t i c   d i a g r a m   of  t h e   a i r  

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

of   t h e   a s s e m b l y   of   F i g .   1  in  a  f i r e   m o d e ;  

FIG.   11  i s   a  s c h e m a t i c   d i a g r a m   of   t h e   a i r  

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

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

a  r e t u r n   mode  of   t h e   a s s e m b l y ;   a n d  

FIG.   12  i s   a  s c h e m a t i c   d i a g r a m   of   t h e   a i r  

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

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

of   t h e   r e t u r n   mode  of  t h e   a s s e m b l y .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   t h e r e i n   i s  

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

f a s t e n e r   d r i v i n g   t o o l   20  h a v i n g   a t t a c h e d   t h e r e t o   a  

f a s t e n e r   f e e d e r   a s s e m b l y   w h i c h   i s   g e n e r a l l y   d e s i g n a t e d  

as  22  and  w h i c h   i n c l u d e s   a  d r i v e r   m e c h a n i s m   36.   T h e  

f e e d e r   and  d r i v e r   a s s e m b l y   22  f u r t h e r   i n c l u d e s   a  

m a g a z i n e   a s s e m b l y   24  in  w h i c h   i s   h o u s e d   a  f a s t e n e r  

s t r i p   26  c o m p r i s e d   of  a  c a r r i e r   member   28  and  a  

p l u r a l i t y   of   f a s t e n e r s   30 .   The  f a s t e n e r   s t r i p   26  

i s   f ed   i n t o   a  n o s e   a s s e m b l y   32  of  t h e   f e e d e r   a n d  

d r i v e r   a s s e m b l y   22  w h e r e i n   one  of  t h e   f a s t e n e r s   3 0 ,  

s u c h   as  a  f a s t e n e r   30a  ( F i g .   6 ) ,   i s   p o s i t i o n e d   s o  

t h a t   i t   can  be  d r i v e n   i n t o   a  w o r k p i e c e   ( n o t   s h o w n ) ,  



s u c h   as   a  w a l l   p a n e l   or  t h e   l i k e .   The  f a s t e n e r   30a  i s  

d r i v e n   i n t o   t h e   w o r k p i e c e   by  a  d r i v e r   member   or  b i t   3 4  

w h i c h   i s   r o t a t e d   by  t h e   f a s t e n e r   d r i v i n g   t o o l   20 .   T h e  

p n e u m a t i c a l l y   o p e r a t e d   f e e d e r   and  d r i v e r   m e c h a n i s m   3 6  

f o r m i n g   a  p a r t   o f   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   2 2  

i s   a t t a c h e d   t o   a  f r o n t   end  38  of   t h e   f a s t e n e r   d r i v i n g  

t o o l   20  and   h a s   t h e   n o s e   a s s e m b l y   32  m o u n t e d   t h e r e o n .  

As  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 ,   t h e   f e e d e r   and   d r i v e r   a s s e m b l y   22  i s   n o r m a l l y  

in  a  s t a n d b y   or   s t a t i c   mode  as  i l l u s t r a t e d   in  F IG .   6 

o f   t h e   d r a w i n g s   w i t h   a  f a s t e n e r   30a  d i s p o s e d   in  a n d  

p r o j e c t i n g   f r o m   t h e   n o s e   a s s e m b l y   32  so  as  to   be  in   a  

p o s i t i o n   to   be  d r i v e n   i n t o   a  w o r k p i e c e .   Upon  t h e  

a c t u a t i o n   o f   a  t r i g g e r   40  o f   t h e   f a s t e n e r   d r i v i n g  

t o o l  2 0 ,   t h e   b i t   34  i s   r o t a t e d   and  an  o p e r a t o r   o f   t h e  

t o o l   20  p u s h e s   t h e   f a s t e n e r   d r i v i n g   t o o l   20  t o w a r d s  

t h e   w o r k p i e c e   so  t h a t   t h e   f a s t e n e r   30a  i s   f o r c e d   t o  

t h e   l e f t   as   i l l u s t r a t e d   in  FIG.   7  of  t h e   d r a w i n g s   a n d  

i s   d r i v e n   i n t o   a  w o r k p i e c e .   Once  t h e   f a s t e n e r   30a  i s  

i n s e r t e d   i n t o   t h e   w o r k p i e c e   to   a  p r o p e r   d e p t h   as  d e t e r -  

m i n e d   by  an  a d j u s t a b l e   s t o p   s c r e w   42 ,   t h e   f e e d e r   a n d  

d r i v e r   m e c h a n i s m   36  m o v e s   t h e   f a s t e n e r   d r i v i n g   t o o l  

20  and  t h e r e b y   t h e   b i t   34  to   t h e   r i g h t   as  v i e w e d   i n  

F I G .   1  d u r i n g   a  f i r e   mode  and  a  f i r s t   p o r t i o n   of   a  

r e t u r n   mode  o f   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   22 .   A s  

a  r e s u l t ,   t h e   b i t   34  i s   r e t u r n e d   to  t h e   p o s i t i o n   i l l u s -  

t r a t e d   i n   F I G .   8  o f   t h e   d r a w i n g s .   D u r i n g   a  s e c o n d  

p o r t i o n   o f   t h e   r e t u r n   m o d e ,   t h e   f a s t e n e r   s t r i p   26  i s  

i n c r e m e n t a l l y   a d v a n c e d   so  t h a t   t h e   n e x t   one   of  t h e  

f a s t e n e r s   30 ,   s u c h   as   f a s t e n e r   30b ,   i s   p o s i t i o n e d   i n  

t h e   n o s e   a s s e m b l y   32  as  i l l u s t r a t e d   in   F IG .   8  o f   t h e  

d r a w i n g s .   T h e r e a f t e r ,   t h e   f e e d e r   and  d r i v e r   m e c h a n i s m  

36  m o v e s   t h e   f a s t e n e r   d r i v i n g   t o o l   20  and   t h e r e b y   t h e  

b i t   34  t o w a r d   t h e   f a s t e n e r   30b  w h e r e b y   t h e   f a s t e n e r  

30b  i s   r e m o v e d   f r o m   t h e   f a s t e n e r   s t r i p   26  and  a d v a n c e d  

to   a  p o s i t i o n   i l l u s t r a t e d   in  F IG.   6  w i t h   r e s p e c t   t o  



t h e   f a s t e n e r   3 0 a .   The  f e e d e r   and  d r i v e r   a s s e m b l y   22  

i s   a g a i n   i n   i t s   s t a t i c   or  r e a d y   mode  so  t h a t   t h e   f a s -  

t e n e r   30b  c a n   be  d r i v e n   i n t o   a  w o r k p i e c e .  

The  f a s t e n e r   d r i v i n g   t o o l   20  shown  in  F I G .  

1  i s   a  p n u e m a t i c   p o w e r   s c r e w d r i v e r   and  i s   a d a p t e d   t o  

d r i v e   f a s t e n e r s ,   s u c h   as  t h e   f a s t e n e r s   30 ,   w h i c h   i n  

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

p a n e l s   and  t h e   m e t a l   or  wood  s t u d s   o n t o   w h i c h   s u c h  

p a n e l s   a r e   m o u n t e d .   The  f a s t e n e r   d r i v i n g   t o o l   2 0  

i n c l u d e s   a  h o u s i n g   44  f rom  w h i c h   e x t e n d s   a  h a n d l e  

p o r t i o n   46 .   A i r   f rom  a  p r e s s u r i z e d   s o u r c e   of  a i r ,  

s u c h   as  a  c o m p r e s s o r ,   is   s u p p l i e d   to   a  p n u e m a t i c a l l y  

o p e r a t e d   m o t o r   ( n o t   shown)  l o c a t e d   in  t h e   h o u s i n g   4 4  

and  e n a b l e s   t h e   m o t o r   to   p r o v i d e   a  r o t a r y   m o t i o n   to  a  

b i t   h o l d e r   48  t h r o u g h   a  c l u t c h   50  when  t h e   t r i g g e r   4 0  

i s   d e p r e s s e d .   W h i l e   t h e   d i s c l o s e d   f a s t e n e r   d r i v i n g  

t o o l   20  i s   p n u e m a t i c a l l y   o p e r a t e d ,   s t a n d a r d   e l e c t r i c  

s c r e w d r i v e r s   c a n   be  u s e d   as  t h e   d r i v i n g   t o o l   in  t h e  

same  m a n n e r   as  t h e   d i s c l o s e d   p n u e m a t i c a l l y   o p e r a t e d  

s c r e w d r i v e r   2 0 .  

The  f r o n t   p o r t i o n   38  of  t h e   f a s t e n e r   d r i v -  

ing   t o o l   20  i s   s e c u r e d   to   a  m o u n t i n g   b l o c k   52  f o r m i n g  

a  p a r t   of   t h e   f e e d e r   and  d r i v e r   m e c h a n i s m   36,   w h i c h  

m o u n t i n g   b l o c k   52  h a s   an  o p e n i n g   54  i n t o   w h i c h   t h e  

f r o n t   e n d . 3 8   of  t h e   f a s t e n e r   d r i v i n g   t o o l   20  can   b e  

p o s i t i o n e d .   Upon  b e i n g   so  p o s i t i o n e d ,   a  r e t a i n i n g  

s c r e w   56  c o m p r e s s e s   t he   o p e n i n g   54  so  as  to   h o l d   t h e  

f r o n t   end   38  of   t h e   f a s t e n e r   d r i v i n g   t o o l   20  in  t h e  

o p e n i n g   5 4 .  

The  f e e d e r   and  d r i v e r   m e c h a n i s m   36  a l s o   h a s  

a  c y l i n d e r   h o u s i n g   58  in  w h i c h   i s   d i s p o s e d   p n u e m a t i c  

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

and  d r i v e r   a s s e m b l y   22.   As  can   be  b e s t   s e e n   in  F I G S .  

4  and  5  o f   t h e   d r a w i n g s ,   t h e   c y l i n d e r   h o u s i n g   58  i n -  

c l u d e s   g u i d e   c y l i n d e r s   60  and  62.   A  g u i d e   rod   64  i s  

m o v a b l y   m o u n t e d   w i t h i n   t h e   c y l i n d e r   60  by  a  b e a r i n g  

66  and  i s   a t t a c h e d   to   t h e   m o u n t i n g   b l o c k   52  by  a  s c r e w  



6 8 .   A n o t h e r   g u i d e   rod   70  i s   m o u n t e d   to   t h e   m o u n t i n g  

b l o c k   52  by  a  s c r e w   72  and  m o v e s   w i t h i n   t h e   c y l i n d e r  

62  i n   t h e   c y l i n d e r   h o u s i n g   58 .   The  g u i d e   r o d s   64  a n d  

70  a i d   in   g u i d i n g   t h e   m o u n t i n g   b l o c k   52  as  i t   m o v e s  

r e l a t i v e   to   t h e   c y l i n d e r   h o u s i n g   58  d u r i n g   t h e   o p e r a -  
t i o n   o f   t h e   f e e d e r   and  d r i v e r   m e c h a n i s m   3 6 .  

The  c y l i n d e r   h o u s i n g   58  a l s o   i n c l u d e s   a n  

e x t e n d   c y l i n d e r   74  in  w h i c h   i s   m o v a b l y   m o u n t e d   a n  

e x t e n d   p i s t o n   76  h a v i n g   an  0 - r i n g   78  to   s e a l   a  p o r -  
t i o n   of   t h e   c y l i n d e r   74 .   The  e x t e n d   p i s t o n   76  i s  

a l s o   s e c u r e d   to   t h e   m o u n t i n g   b l o c k   52  by  a  s c r e w   8 0 .  

D u r i n g   t h e   f i r e   mode  and  a  p o r t i o n   of   t h e   r e t u r n   m o d e ,  

t h e   e x t e n d   p i s t o n   76  c a u s e s   t h e   m o u n t i n g   b l o c k   52  t o  

move   to   t h e   p o s i t i o n   shown   in  F I G S .   4  and  5 .  

The  f e e d e r   and  d r i v e r   m e c h a n i s m   36  i n c l u d e s  

a  r e t r a c t   r o d   82  w h i c h   i s   s e c u r e d   to   t h e   m o u n t i n g  

b l o c k   52  by  a  s c r e w   84.   A  r e t r a c t   p i s t o n   86  i s   m o v -  

a b l y   m o u n t e d   a b o u t   t h e   r e t r a c t   r o d   82  and  a  p i s t o n  

s e a l   88  f o r m s   a  s e a l   a b o u t   t h e   rod   82.   A  f a s t e n e r   9 0  

a t t a c h e d   to   t h e   end   of   t h e   r e t r a c t   r o d   82  f o r c e s   t h e  

r e t r a c t   p i s t o n   86  to   move  to   t h e   r i g h t   as  v i e w e d   i n  

F I G .   5  as   t h e   r e t r a c t   r o d   82  m o v e s   in   t h a t   d i r e c t i o n .  

The   r e t r a c t   p i s t o n   86  t r a v e l s   w i t h i n   a  r e t r a c t   c y l i n -  

d e r   92  w i t h i n   t h e   c y l i n d e r   h o u s i n g   58 .   The  r e t r a c t  

r o d   82  p u l l s   t h e   m o u n t i n g   b l o c k   52  t o   i t s   s t a t i c   p o s i -  

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

A  f a s t e n e r   s t r i p   f e e d e r   m e c h a n i s m   94  i s  

d i s p o s e d   w i t h i n   t h e   c y l i n d e r   h o u s i n g   58 .   The  f e e d e r  

m e c h a n i s m   94  i n c l u d e s   a  p a w l   c y l i n d e r   96  w h i c h   e x t e n d s  

v e r t i c a l l y   in  t h e   c y l i n d e r   h o u s i n g   58  and  in   w h i c h   i s  

m o v a b l y   m o u n t e d   a  p a w l   p i s t o n   98.   A  f e e d   p a w l   100  i s  

m o u n t e d   w i t h i n   t h e   p a w l   p i s t o n   98.   The  m o v e m e n t   o f  

t h e   p i s t o n   98  w i t h i n   t h e   p a w l   c y l i n d e r   96  i s   c o n t r o l -  

l e d   by  a  f e e d   p i s t o n   102  w h i c h   i s   m o v a b l y   m o u n t e d  

w i t h i n   a  f e e d   c y l i n d e r   1 0 4 .   A  c h a i n   l i n k   106  i s   s e -  

c u r e d   t o   t h e   f e e d   p i s t o n   102  by  a  f e e d   p i n   108  and  a  

f a s t e n e r   1 1 0 .   The  c h a i n   l i n k   106  i s   a t t a c h e d   to   a  



f e e d   p i v o t   p l a t e   112  w h i c h   p i v o t s   on  a  p i v o t   114  w i t h -  

in   a  c a v i t y   116  in   t h e   c y l i n d e r   h o u s i n g   58.   The  p i v o t  

p l a t e   112  i s   a t t a c h e d   t o   t h e   p a w l   p i s t o n   98  by  a n o t h e r  

c h a i n   l i n k   1 1 8 .   S i n c e   t h e   f e e d   p i s t o n  1 0 2   i s   s e c u r e d  

t o   t h e   p a w l   p i s t o n   98  by  m e a n s   of   t h e   c h a i n   l i n k s   1 0 6  

and   118  and  t h e   p i v o t   p l a t e   1 1 2 ,   m o v e m e n t   of  t h e   p i s -  

t o n   102  f rom  l e f t   to   r i g h t   i n   F IG .   4  t r a n s l a t e s   i n t o  

an  up  and  down  m o t i o n   of   t h e   p i s t o n   98  w i t h i n   t h e  

f e e d   c y l i n d e r   96 .   As  a  r e s u l t ,   t h e   c y l i n d e r   h o u s i n g  

58  o c c u p i e s   a  m i n i m u m   a m o u n t   of   s p a c e   b e t w e e n   i t s  

f r o n t   end  120  and  i t s   r e a r   end  122  s u c h   t h a t   t h e   e n -  

t i r e   l e n g t h   of   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   22  i s  

m i n i m i z e d .  

The  c y l i n d e r   h o u s i n g   58  a l s o   h o u s e s   a  s t o p  

v a l v e   124  d i s p o s e d   w i t h i n   a  s t o p   v a l v e   c y l i n d e r   1 2 6 .  

The  s t o p   v a l v e   124  i s   a c t u a t e d   by  t h e   s t o p   s c r e w   4 2  

and  c o n t r o l s   t h e   e x t e n t   to   w h i c h   t h e   m o u n t i n g   b l o c k  

52  m o v e s   t o w a r d s   t h e   f r o n t   end  120  of   t h e   c y l i n d e r  

h o u s i n g   58  w h i l e   one  of   t h e   f a s t e n e r s   30  i s   b e i n g  

d r i v e n   i n t o   a  w o r k p i e c e .  

The  c y l i n d e r   h o u s i n g   58  in  a d d i t i o n   has   a  

c h a n n e l   128  t h r o u g h   w h i c h   t h e   d r i v e r   b i t   34  e x t e n d s  

( F I G .   5 ) .   The  d r i v e r   b i t   34  is   h e l d   in  t h e   b i t   h o l d e r  

48 .   A  s p r i n g   130  i s   d i s p o s e d   a b o u t   t h e   b i t   h o l d e r   48  

b e t w e e n   t h e   c y l i n d e r   h o u s i n g   58  and  t h e   m o u n t i n g   b l o c k  

52 .   The  s p r i n g   130  i s   c o m p r e s s e d   as  t h e   m o u n t i n g  

b l o c k   52  i s   moved  t o w a r d s   t h e   f r o n t   end  120  of  t h e  

c y l i n d e r   h o u s i n g   58  d u r i n g   t h e   i n s t a l l a t i o n   of  one  o f  

t h e   f a s t e n e r s   30  and  a s s i s t s   in  r e t u r n i n g   t h e   m o u n t -  

i n g   b l o c k   52  to  t h e   p o s i t i o n   shown  in  F I G S .   4  and  5 

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

p o r t i o n   o f   t h e   r e t u r n   m o d e .  

A  c o v e r   p l a t e   132  i s   s e c u r e d   to   t h e   r e a r  

end  122  of   t h e   c y l i n d e r   h o u s i n g   58  by  f a s t e n e r s   1 3 4  

and  1 3 6 .   In  o r d e r   t h a t   p e r s o n n e l   a r e   n o t   e x p o s e d  

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

a s s e m b l y   22  to   t h e   r o d s   64  and  70,   t h e   p i s t o n s   82  a n d  



76  and   t h e   b i t   h o l d e r   48 ,   t h e   f e e d e r   and  d r i v e r  

a s s e m b l y   22  i n c l u d e s   a  g u a r d   138  w h i c h   i s   a t t a c h e d   t o  

t h e   m o u n t i n g   b l o c k   52  by  s c r e w s   140  and  142  and  m o v e s  

a b o u t   t h e   c y l i n d e r   h o u s i n g   58  when  t h e   m o u n t i n g   b l o c k  

52  m o v e s   r e l a t i v e   to   t h e   c y l i n d e r   h o u s i n g   58  d u r i n g  

t h e   o p e r a t i o n   of   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   2 2 .  

The  m a g a z i n e   a s s e m b l y   24  i s   m a i n t a i n e d   r e l a -  

t i v e   t o   t h e   d r i v i n g   t o o l   20  by  s e c u r i n g   i t   to   t h e  

m o u n t i n g   b l o c k   52  by  m e a n s   of  a  d o w n w a r d l y   p r o j e c t i n g  

l e g   144  w h i c h   i s   s e c u r e d   t o   t h e   m o u n t i n g   b l o c k   52  b y  

a  f a s t e n e r   1 4 6 .   The  l e g   l 4 4   i s   a t t a c h e d   to   a  s o c k e t  

148  p r o j e c t i n g   f r o m   a  h o u s i n g   150  of  t h e   m a g a z i n e  

a s s e m b l y   24 .   The  h o u s i n g   150  p r e f e r a b l y   i s   f o r m e d   o f  

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

a  s u i t a b l e   p l a s t i c   or  t h e   l i k e .   The  h o u s i n g   150  i s  

g e n e r a l l y   c i r c u l a r   in  o u t l i n e   so  t h a t   i t   c a n   r e c e i v e  

t h e   f a s t e n e r   s t r i p   26  when  i t   i s   r o l l e d   i n t o   a  c o i l .  

In   t h i s   c o n n e c t i o n ,   a  l o w e r   p e r i p h e r a l   w a l l   152  o f  

t h e   h o u s i n g   150  may  be  swung  a b o u t   a  h i n g e   154  and   i s  

l a t c h e d   in   a  c l o s e d   p o s i t i o n   by  a  l a t c h   a s s e m b l y   1 5 6 .  

When  t h e   l a t c h   156  i s   r e l e a s e d ,   t h e   d o o r   152  c a n  b e  

s w u n g   a b o u t   t h e   h i n g e   154  so  t h a t   t h e   i n n e r   p a r t   o f  

t h e   h o u s i n g   150  i s   a c c e s s i b l e   and  c an   be  f i l l e d   w i t h  

a  c o i l e d   f a s t e n e r   s t r i p   26.   When  t h e   d o o r   152  i s  

a g a i n   s e c u r e d   i n   i t s   c l o s e d   p o s i t i o n   as  s h o w n   in  F I G .  

1  o f   t h e   d r a w i n g s ,   a  p o r t i o n   of   t h e   f a s t e n e r   s t r i p   2 6  

i s   f e d   o u t   of   t h e   h o u s i n g   150  to   t h e   n o s e   a s s e m b l y  

3 2 .   The  p o r t i o n   of   t h e   f a s t e n e r   s t r i p   26  e x t e n d i n g  

b e t w e e n   t h e   h o u s i n g   150  and  t h e   n o s e   a s s e m b l y   32  i s  

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

no  i n t e r f e r e n c e   b e t w e e n   t h e   f a s t e n e r   s t r i p   26  and  a  

w o r k p i e c e   and   t h e   f a s t e n e r   s t r i p   26  c an   f l e x   as   t h e  

d r i v i n g   t o o l   20  and   t h e   m a g a z i n e   a s s e m b l y   24  m o v e s  

r e l a t i v e   to   t h e   n o s e   a s s e m b l y   3 2 .  

As  i l l u s t r a t e d   in   c o n n e c t i o n   w i t h   f a s t e n e r s  

3 0 a ,   30b  and   3 0 c ,   e a c h   f a s t e n e r   30  i n c l u d e s   a  s h a n k  

p o r t i o n   1 5 8 ,   a t   l e a s t   a  p o r t i o n   of  w h i c h   i s   t h r e a d e d ,  



a  t i p   160  a t   t h e   e n t r y   end  of   t h e   s h a n k   p o r t i o n   1 5 8  

and  a  h e a d   162  a t   t h e   o p p o s i t e   end  of  t h e   s h a n k   1 5 8 .  

The  h e a d   162  i s   p r o v i d e d   w i t h   a  d r i v e   s l o t   s t r u c t u r e  

w h i c h   i s   c o m p l e m e n t a r y   t o   a  t i p   p o r t i o n   164  of   t h e  

d r i v e r   b i t   34 .   When  t h e   t i p   p o r t i o n   164  of   t h e   b i t  

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

t h e   h e a d   1 6 2 ,   t h e   r o t a t i o n   of   t h e   d r i v e r   b i t   34  c a u s e s  

t h e   f a s t e n e r   30  to   be  r o t a t e d   in  a c c o r d a n c e   w i t h   k n o w n  

p r a c t i c e s .  

The  f a s t e n e r   s t r i p   26  i s   of  t h e   t y p e   d i s -  

c l o s e d   in   U n i t e d   S t a t e s   P a t e n t   No.  3 , 8 8 5 , 6 6 9 ,   a s s i g n -  

ed  to   t h e   A p p l i c a n t s   of   t h e   p r e s e n t   a p p l i c a -  

t i o n .   The  f a s t e n e r   s t r i p   26  i n c l u d e s   t h e   c a r r i e r  

member   28  w h i c h   i s   in  t h e   f o rm  of  an  e l o n g a t e d   s t r i p  

of   f l e x i b l e   p l a s t i c   m a t e r i a l .   The  c a r r i e r   member   28  

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

s t r i p   26  a n d ,   as  i l l u s t r a t e d   in  c o n n e c t i o n   w i t h   t h e  

f a s t e n e r   30c  in  F i g .   1,  i n c l u d e s   a  t a b   166  w h i c h   e x -  

t e n d s   f rom  one  s i d e   of   t h e   c a r r i e r   s t r i p   28  and  w h i c h  

i s   d e s i g n e d   to   r e c e i v e   t h e   f a s t e n e r   30c  in  a  s l o t  

l o c a t e d   in  t h e   t a b   166  s u c h   t h a t   t h e   f a s t e n e r   30c  i s  

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

158  of   t h e   f a s t e n e r   30c  e x t e n d i n g   g e n e r a l l y   p a r a l l e l  

t o   t h e   p l a n e   of  t h e   c a r r i e r   member  28.   The  f a s t e n e r  

s t r i p   26  c a n   be  p r o v i d e d   w i t h   a  t a b   e x t e n d i n g   f r o m  

t h e   o t h e r   end  of   t h e   c a r r i e r   member  28  in  o r d e r   t h a t  

t h e   f a s t e n e r s   30  a r e   more   s e c u r e l y   a f f i x e d   to   t h e  

f a s t e n e r   s t r i p   26 .   The  c a r r i e r   member  28  a l s o   i s  

p r o v i d e d   w i t h   a  s e r i e s   of  o p e n i n g s   168 ,   one   of   w h i c h  

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

member   28  b e t w e e n   e a c h   o f   t h e   t a b s   1 6 6 .   The  o p e n i n g s  

168  a r e   a d a p t e d   t o   r e c e i v e   t h e   f e e d   pawl   100  in  o r d e r  

f o r   t h e   f a s t e n e r   s t r i p   26  to   be  i n c r e m e n t a l l y   a d v a n c e d  

d u r i n g   t h e   o p e r a t i o n   of  t h e   f e e d e r   and  d r i v e r   a s s e m b l y  
2 2 .  

As  p r e v i o u s l y  i n d i c a t e d ,   t h e   f e e d e r   a n d  

d r i v e r   m e c h a n i s m   36  w h i c h   f o r m s   a  p a r t   of   t h e   f e e d e r  



and  d r i v e r   a s s e m b l y   22  i s   a  p n e u m a t i c a l l y   o p e r a t e d  

m e c h a n i s m .   P r e s s u r i z e d   a i r   f rom  an  a i r   r e s e r v o i r ,  

s u c h   as  a  c o m p r e s s o r   or  t h e   l i k e ,   i s   s u p p l i e d   to   a  

p o r t   170  on  t h e   l o w e r   p o r t i o n   of  t h e   c y l i n d e r   h o u s i n g  

58  v i a   an  a p p r o p r i a t e   h o s e   or  t h e   l i k e   ( n o t   s h o w n ) .  

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

and  d r i v e r   m e c h a n i s m   36  w i l l   become  more   a p p a r e n t  

w i t h   r e f e r e n c e   t o   F I G S .   9 - 1 2   w h i c h   d i s c l o s e   in   s c h e m a -  

t i c   f o r m   t h e   p n e u m a t i c   c i r c u i t r y   f o r   t h e   f e e d e r   a n d  

d r i v e r   m e c h a n i s m   36  d u r i n g   v a r i o u s   m o d e s   or  p h a s e s   o f  

t h e   o p e r a t i o n   o f   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   2 2 .  

More  s p e c i f i c a l l y ,   and  w i t h   r e f e r e n c e   t o  

F IG .   9  o f   t h e   d r a w i n g s ,   t h e   f e e d e r   and  d r i v e r   a s s e m b l y  

22  i s   s h o w n   t h e r e i n   in  i t s   s t a t i c   or  r e a d y   mode  s o  

t h a t   one   o f   t h e   f a s t e n e r s ,   s u c h   as  t h e   f a s t e n e r   3 0 a  

s h o w n   i n   F I G .   6,  i s   r e a d y   f o r   b e i n g   d r i v e n   i n t o   a  

w o r k p i e c e .   In  t h i s   r e g a r d ,   t h e   f a s t e n e r   30a  i s   h e l d  

in   a  n o s e   c h u c k   172  c o n s i s t i n g   of  j a w s   174  and  1 7 6 .  

The  j a w s   174  and  176  a r e   b i a s e d   to   h o l d   t h e   f a s t e n e r  

30a   as  s h o w n   in   F I G .   6  so  t h a t   t h e   f a s t e n e r   30a  has   a  

p o r t i o n   o f   i t s   s h a n k   158  e x t e n d i n g   o u t   f r o m   a  n o s e  

g u a r d   1 7 8 .   When  t h e   f e e d e r   and  d r i v e r   a s s e m b l y   22  i s  

in   t h e   s t a t i c   mode  d i s c l o s e d   in  F IGS.   6  and  9  of   t h e  

d r a w i n g s ,   t h e   b i t   34  h a s   i t s   t i p   p o r t i o n   164  i n s e r t e d  

i n t o   t h e   h e a d   162  of   t h e   f a s t e n e r   3 0 a .   A d v a n t a g e o u s l y ,  

s i n c e   t h e   t o p   160  of   t h e   f a s t e n e r   30a  e x t e n d s   o u t  

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

178  p r i o r   t o   b e i n g   d r i v e n   i n t o   a  w o r k p i e c e ,   t h e   f a s -  

t e n e r   30a   may  be  p o s i t i o n e d   w i t h i n   a  p i l o t   h o l e   i n  

t h e   w o r k p i e c e   i n t o   w h i c h   i t   i s   to   be  d r i v e n   or   a g a i n s t  

t h e   w o r k p i e c e ,   i f   no  p i l o t   h o l e   is   f o r m e d   t h e r e i n ,  

p r i o r   t o   t h e   f a s t e n e r   30a  b e i n g   r o t a t e d   and  d r i v e n   b y  

t h e   b i t   3 4 .   I t   i s   n o t e d   t h a t   when  t h e   f a s t e n e r   3 0 a  

h a s   b e e n   p o s i t i o n e d   as  shown  in  FIG.   6,  t h e   f a s t e n e r  

30a  h a s   b e e n   r e m o v e d   f r o m   t h e   f a s t e n e r   s t r i p   26  a s  

w i l l   be  d i s c u s s e d   in   more   d e t a i l   b e l o w .  



When  t h e   f e e d e r   and  d r i v e n   a s s e m b l y   22  i s  

in  i t s   s t a t i c   mode  as  i l l u s t r a t e d   s c h e m a t i c a l l y   i n  

F I G .   9,  r e s e r v o i r   a i r   ( i . e . ,   p r e s s u r i z e d   a i r )   i s   s u p -  

p l i e d   t h r o u g h   an  a i r   d u c t   180  to   t h e   p o r t i o n   of  t h e  

c y l i n d e r   104  b e t w e e n   an  0 - r i n g   182  s e a l i n g   t h e   c y l i n -  

d e r   104  and  0 - r i n g   184  on  t h e   f e e d   p i s t o n   1 0 2 .   T h e  

r e s e r v o i r   a i r   i s   a l s o   s u p p l i e d   t h r o u g h   a  d u c t   186  t o  

t h e   p o r t i o n   of   t h e   c y l i n d e r   126  b e t w e e n   O - r i n g s   1 8 8  

and  190  on  t h e   s t o p   v a l v e   124  and  f r o m   t h e r e   t h r o u g h  

a n o t h e r   d u c t   192  to   t h e   p o r t i o n   of   t h e   f e e d   c y l i n d e r  

104  b e t w e e n   an  O - r i n g   194  on  t h e   f e e d   p i s t o n   102  a n d  

an  O - r i n g   195  w h i c h   s e a l s   t h e   c y l i n d e r   104  a l o n g   t h e  

c o v e r   p l a t e   132 .   T h a t   p o r t i o n   of  t h e   f e e d   c y l i n d e r  

104  is   c o n n e c t e d   v i a   a  d u c t   196  t o   t h e   r e t r a c t   c y l i n -  

d e r   92  so  t h a t   r e s e r v o i r   a i r   i s   s u p p l i e d   to   t h e   r e -  

t r a c t   c y l i n d e r   92  b e t w e e n   t h e   p i s t o n   s e a l   88  and  t h e  

r e t r a c t   p i s t o n   8 6 .  

A i r   v e n t s   198 ,   200 ,   and  202  a r e   p r o v i d e d   i n  

t h e   c y l i n d e r   h o u s i n g   58  to   c o n n e c t   v a r i o u s   p o r t i o n s  

of   t h e   p n e u m a t i c   c i r c u i t r y   t o   a t m o s p h e r e .   In   t h e  

s t a t i c   mode  i l l u s t r a t e d   in  F I G .   9,  t h e   a i r   v e n t   1 9 8  

v e n t s   t h a t   p o r t i o n   of  t h e   s t o p   v a l v e   c y l i n d e r   1 2 6  

b e t w e e n   t h e   O - r i n g   190  and  an  0 - r i n g   204  to   a t m o s p h e r e .  

S i n c e   t h a t   p o r t i o n   of  t h e   s t o p   v a l v e   c y l i n d e r   1 2 6  

b e t w e e n   t h e   O - r i n g s   190  and  204  i s   c o n n e c t e d   to  t h e  

e x t e n d   c y l i n d e r   74  by  a  d u c t   2 0 6 ,   t h e   p o r t i o n   of  t h e  

e x t e n d   c y l i n d e r   74  to   t h e   l e f t ,   as  v i e w e d   in  FIG.   9 ,  

of   t h e   0 - r i n g   78  on  t he   e x t e n d   p i s t o n   76  i s   a t   a t m o -  

s p h e r i c   p r e s s u r e .   The  a i r   v e n t   200  c o n n e c t s   t h e   p o r -  
t i o n   of  t h e   s t o p   v a l v e   c y l i n d e r   126  to   t h e   l e f t ,   a s  

v i e w e d   in  F IG.   9,  of   t h e   O - r i n g   188  to   a t m o s p h e r e .   A 

d u c t   208  c o n n e c t s   t h a t   p o r t i o n   of   t h e   s t o p   v a l v e  

c y l i n d e r   126  and  t h e r e f o r e   t h e   v e n t   200  to   t h e   p o r -  
t i o n   of  t h e   e x t e n d   c y l i n d e r   74  to   t h e   r i g h t   of  t h e   O -  

r i n g   78.   C o n s e q u e n t l y ,   t h e   e n t i r e   e x t e n d   p i s t o n  

c y l i n d e r   74  i s   a t   a t m o s p h e r i c   p r e s s u r e .   The  a i r   v e n t  

202  is   c o u p l e d   to   t h e   f e e d   p i s t o n   c y l i n d e r   104  b e t w e e n  



t h e   0 - r i n g s   184  and  194  r e s u l t i n g   in   t h a t   p o r t i o n   o f  

t h e   p i s t o n   c y l i n d e r   104  b e i n g   m a i n t a i n e d   a t   a t m o s p h e r i c  

p r e s s u r e .  

In   t h e   s t a t i c   m o d e ,   t h e   r e t r a c t   rod   82  p o s i -  

t i o n s   t h e   m o u n t i n g   b l o c k   52  as   i l l u s t r a t e d   in  F IG.   9 

of   t h e   d r a w i n g s   due  to   t h e   f a c t   t h a t   r e s e r v o i r   a i r  

s u p p l i e d   to   t h e   c y l i n d e r   92  f o r c e s   t h e   r e t r a c t   p i s t o n  

86  a g a i n s t   a  s p a c e r   2 1 0 .   In  a d d i t i o n ,   t h e   f e e d   p i s t o n  

102  p o s i t i o n s   t h e   p a w l   p i s t o n   98  and  c o n s e q u e n t l y   t h e  

f e e d   p a w l   100  in   t h e   p o s i t i o n   shown  in  F IG .   9  s u c h  

t h a t   one   o f   t h e   f a s t e n e r s   30  w i l l   be  in  a l i g n m e n t  

w i t h   t h e   d r i v e r   b i t   34.   The  f e e d   p i s t o n   102  i s   p l a c e d  

in  t h i s   p o s i t i o n   due  to   t h e   f a c t   t h a t   r e s e r v o i r   a i r  

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

102  b e t w e e n   t h e   0 - r i n g s   194  and  195  o v e r c o m e s   t h e  

f o r c e   e x e r t e d   by  t h e   r e s e r v o i r   a i r   t h a t   i s   s u p p l i e d  

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

102  b e t w e e n   t h e   O - r i n g s   182  and  1 8 4 .   S i n c e   t h e   e n t i r e  

e x t e n d   c y l i n d e r   74  i s   v e n t e d   to   a t m o s p h e r e ,   t h e   e x t e n d  

p i s t o n   76  i s   a l l o w e d   to   move  w i t h i n   t h e   c y l i n d e r   7 4  

as   t h e   m o u n t i n g   b l o c k   52  i s   moved   to   t h e   l e f t   in  F I G .  

9  by  t h e   r e t r a c t   p i s t o n   82.   The  s t o p   v a l v e   124  i s   i n  

i t s   r e a d y   mode  as  shown  in  F IG .   9  due   to   t h e   p r e s e n c e  
o f   r e s e r v o i r   a i r   b e t w e e n   t h e   0 - r i n g s   188  and   1 9 0 .  

When  t h e   f e e d e r   and  d r i v e r   a s s e m b l y   22  i s  

in   i t s   s t a t i c   m o d e ,   an  o p e r a t o r   c a n   d r i v e   a  f a s t e n e r ,  

s u c h   as   t h e   f a s t e n e r   30a  shown  in   F IG .   6,  i n t o   a  w o r k -  

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

t h e   t r i g g e r   40  so  t h a t   t h e   f a s t e n e r   d r i v e r   t o o l   2 0  

r o t a t e s   t h e   b i t   h o l d e r   48  w h i c h   in   t u r n   c a u s e s   t h e  

d r i v e r   b i t   34  to   r o t a t e .   The  o p e r a t o r   t h e n   p u s h e s  

a g a i n s t   t h e   h a n d l e   46  of  t h e   f a s t e n e r   d r i v i n g   t o o l   2 2  

c a u s i n g   t h e   m o u n t i n g   b l o c k   52  t o   move  t o w a r d   t h e   w o r k -  

p i e c e .   T h i s   m o v e m e n t   of   t h e   m o u n t i n g   b l o c k   52  f o r c e s  

t h e   b i t   h o l d e r   48  and  t h e   b i t   34  t o   p u s h   a g a i n s t   t h e  

f a s t e n e r   30a   and  t h e   f a s t e n e r   30a  i s   t h e r e b y   i n s t a l l e d  

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



30a  f o r c e s   o p e n   t he   j aws   174  and  176  of   t h e   n o s e   c h u c k  

172  as  i l l u s t r a t e d   in  FIG.   7  of   t h e   d r a w i n g s .   O n c e  

t h e   f a s t e n e r   30a  has   b e e n   d r i v e n   i n t o   t h e   w o r k p i e c e  

an  a p p r o p r i a t e   d i s t a n c e ,   an  end  212  o f   t h e   s t o p   s c r e w  

42  e n g a g e s   a  s t e m   214  of  t h e   s t o p   v a l v e   24  p r o j e c t i n g  

t h r o u g h   t h e   c o v e r   p l a t e   1 3 2 .   As  a  r e s u l t ,   t h e   s t o p  

v a l v e   24  i s   moved  to   t h e   p o s i t i o n   shown   in  F IG.   10  o f  

t h e   d r a w i n g s   i n i t i a t i n g   wha t   c an   be  t e r m e d   t h e   f i r e  

mode  of  t h e   f e e d e r   and  d r i v e r   a s s e m b l y   2 2 .  

The  s t o p   s c r e w   42  can   be  a d j u s t e d   r e l a t i v e  

t o   t h e   m o u n t i n g   b l o c k   52  and  l o c k e d   in   p l a c e   by  a  
l o c k   n u t   2 1 6 .   C o n s e q u e n t l y ,   t h e   s t o p   v a l v e   124  a c t s  

as  a  d e p t h   c o n t r o l   to   d e t e r m i n e   t h e   d e p t h   to   w h i c h  

one  of   t h e   f a s t e n e r s   30  w i l l   be  d r i v e n   i n t o   a  w o r k -  

p i e c e ,   More  s p e c i f i c a l l y ,   t h e   l o c a t i o n   of  t h e   m o u n t -  

ing   b l o c k   52  when  t h e   f i r e   mode  i s   i n i t i a t e d   as  i l l u s -  

t r a t e d   in   F I G .   10  of  t h e   d r a w i n g s   d e t e r m i n e s   t h e   e x -  

t e n t   to   w h i c h   t h e   b i t   34  h a s   d r i v e n   a  f a s t e n e r ,   s u c h  

as  t h e   f a s t e n e r   30a  in  FIG.   7,  o u t   f r o m   t he   n o s e  

a s s e m b l y   32  i n t o   a  w o r k p i e c e .   I f   t h e   s t o p   s c r e w   4 2  

i s   a d j u s t e d   so  t h a t   t h e   end  212  of  t h e   s t o p   s c r e w   4 2  

is   f u r t h e r   to   t h e   l e f t   as  v i e w e d   in   F IG .   9,  t h e   e n d  

212  w i l l   e n g a g e   t h e   s t e m   214  when  t h e   m o u n t i n g   b l o c k  

52  i s   f u r t h e r   to   t h e   r i g h t   as  v i e w e d   in  FIG.   9.  I n  

t h i s   e v e n t ,   t h e   f a s t e n e r s   30  b e i n g   d r i v e n   i n t o   a  w o r k -  

p i e c e   w i l l   n o t   be  d r i v e n   i n t o   t h e   w o r k p i e c e   as  d e e p  

as  when  t h e   s t o p   s c r e w   42  i s   a d j u s t e d   so  t h a t   t h e   t i p  

212  of   t h e   s t o p   s c r e w   42  is   f u r t h e r   t o   t h e   r i g h t   a s  

v i e w e d   in  F IG .   9 .  

When  t h e   s t o p   v a l v e   124  i s   moved  t o w a r d s  

t h e   p o s i t i o n   shown  in  FIG.   10  of   t h e   d r a w i n g ,   t h e   0 -  

r i n g   188  p a s s e s   t h e   a i r   v e n t   200  s u c h   t h a t   t he   d u c t  

192  i s   v e n t e d   to   a t m o s p h e r e   r e s u l t i n g   in  t h e   v e n t i n g  

to   a t m o s p h e r e   of  t h e   p o r t i o n   of   t h e   f e e d   c y l i n d e r   1 0 4  
b e t w e e n   t h e   0 - r i n g   1 9 4  a n d   t h e   p i s t o n   s e a l   195 .   S i n c e  

r e s e r v o i r   a i r   i s   s t i l l   s u p p l i e d   t h r o u g h   t h e   d u c t   1 8 0  

to  t h e   f e e d   p i s t o n   104  b e t w e e n   t h e   0 - r i n g s   182  a n d  



1 8 4 ,   t h e   f e e d   p i s t o n   102  w i l l   move  in  t h e   d i r e c t i o n  

i n d i c a t e d   by  t h e   a r r o w s   in  F IG.   10  of   t h e   d r a w i n g s .  

T h i s   m o v e m e n t   o f   t h e   f e e d   p i s t o n   102  c a u s e s   t h e   f e e d  

p i v o t   p l a t e   112  t o   p i v o t   a b o u t   t h e   p i v o t   l 1 4   p u l l i n g ,  

v i a   t h e   c h a i n   l i n k   1 1 8 ,   t h e   p a w l   p i s t o n   98  d o w n w a r d l y ,  

as  v i e w e d   in   F I G .   10 ,   in  t h e   f e e d   c y l i n d e r   96 .   W h e n  

t h e   p a w l   p i s t o n   98  moves   in  t h i s   m a n n e r ,   t h e   f e e d  

p a w l   100  m o v e s   d o w n w a r d l y   as  v i e w e d   in  F I G S .   1  and   1 0  

a l o n g   t h e   c a r r i e r   member   28  of   t h e   f a s t e n e r   s t r i p   2 6  

t h a t   i s   h e l d   a g a i n s t   t h e   f e e d   p a w l   100  in  t h e   n o s e  

a s s e m b l y   32 .   H o w e v e r ,   s i n c e   t h e   f e e d   p a w l   100  h a s   a  

cam  s u r f a c e   218  w h i c h   p e r m i t s   t h e   pawl   100  to   s l i p  

p a s t   t h e   o p e n i n g   168  in  t h e   c a r r i e r   member   28  w h e n  

t h e   f e e d   p i s t o n   98  i s   moved  as  i l l u s t r a t e d   in  F I G .  

10 ,   t h e   f e e d   p a w l   100  d o e s   n o t   move  t h e   f a s t e n e r   s t r i p  

2 6 .  

As  t h e   f e e d   p i s t o n   102  moves   to   t h e   r i g h t  

as  v i e w e d   in   F I G .   10 ,   t h e   0 - r i n g   194  p a s s e s   t h e   a i r  

d u c t   196  so  t h a t   t h e   a i r   d u c t   196  b e c o m e s   v e n t e d   t o  

a t m o s p h e r e   b e c a u s e   i t   i s   now  c o n n e c t e d   t o   t h e   a i r  

v e n t   2 0 2 .   C o n s e q u e n t l y ,   t h e   r e t r a c t   c y l i n d e r   92  b e -  

t w e e n   t h e   r e t r a c t   p i s t o n   86  and  t h e   p i s t o n   s e a l   88  i s  

p l a c e d   a t   a t m o s p h e r i c   p r e s s u r e   so  t h a t   t h e   r e t r a c t  

p i s t o n   86  c a n   be  moved   t o w a r d s   t h e   p i s t o n   s e a l   8 8 .  

The  m o v e m e n t   of   t h e   s t o p   v a l v e   124  a l s o   r e s u l t s   i n  

t h e   m o v e m e n t   o f   t h e   0 - r i n g   190  p a s t   t h e   d u c t   186  s o  

t h a t   r e s e r v o i r   a i r   i s   now  s u p p l i e d   to   t h e   s t o p   v a l v e  

c y l i n d e r   126  b e t w e e n   t h e   O - r i n g s   190  and  2 0 4 .   R e s e r -  

v o i r   a i r   i s   a l s o   s u p p l i e d   v i a   d u c t   206  to   t h e   e x t e n d  

c y l i n d e r   74  t o   t h e   l e f t   o f   O - r i n g   78  as  v i e w e d   i n  

F IG .   10 .   S i n c e   t h e   e x t e n d   c y l i n d e r   74  to   t h e   r i g h t  

o f   t h e   O - r i n g   78  i s   m a i n t a i n e d   a t   a t m o s p h e r i c   p r e s -  

s u r e ,   v i a   an  o p e n i n g   in   t h e   c o v e r   p l a t e   132  a b o u t   t h e  

e x t e n d   c y l i n d e r   74 ,   t h e   e x t e n d   p i s t o n   76  i s   f o r c e d   t o  

t h e   r i g h t   as  v i e w e d   in  F I G .   10  of   t h e . d r a w i n g s .   T h e  

m o v e m e n t   o f   t h e   e x t e n d   p i s t o n   76  in   t h i s   m a n n e r   f o r c e s  

t h e   m o u n t i n g   b l o c k   52  t o   t h e   r i g h t   as  v i e w e d   in   F I G .  



10.   T h i s   m o v e m e n t   o f   t h e   m o u n t i n g   b l o c k   52  i s   g u i d e d  

by  t h e   g u i d e   r o d s   64  and  7 0 .  

The  m o u n t i n g   b l o c k   52  c o n t i n u e s   to  move  t o  

t h e   r i g h t .   F IG .   11  o f   t h e   d r a w i n g s   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   f e e d e r   and  d r i v e r   m e c h a n i s m   36  a t   a  

p o i n t   in  t i m e   d u r i n g   w h a t   c a n   be  t e r m e d   a  f i r s t   p o r -  

t i o n   of   t h e   r e t u r n   mode  of   t h e   f e e d e r   and  d r i v e r  

a s s e m b l y   22.   D u r i n g   t h i s   p o r t i o n   of  t h e   r e t u r n   m o d e ,  

r e s e r v o i r   a i r   c o n t i n u e s   to   be  s u p p l i e d   to  t he   e x t e n d  

c y l i n d e r   74  f o r c i n g   t h e   e x t e n d   p i s t o n   76  f u r t h e r   t o  

t h e   r i g h t   as  v i e w e d   in  F IG.   l l .   As  t h e   m o u n t i n g   b l o c k  

52  moves   to   t h e   r i g h t   as  v i e w e d   in  FIG.   11,   t h e   f a s -  

t e n e r   90  on  t h e   r e t r a c t   rod   82  e n g a g e s   t h e   r e t r a c t  

p i s t o n   86  and  m o v e s   i t   away  f r o m   t h e   s p a c e r   210  so  a s  

to   move  i t   t o w a r d   t h e   p i s t o n   s e a l   88  as  i l l u s t r a t e d  

in  F IG .   11  of   t h e   d r a w i n g s .   D u r i n g   t h i s   p o r t i o n   o f  

t h e   r e t u r n   mode  of   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   2 2 ,  

t h e   f e e d   p i s t o n   102  i s   m a i n t a i n e d   in  t h e   p o s i t i o n  

shown  in  F IG .   11  so  t h a t   t h e   f e e d   pawl   100  is   in  i t s  

l o w e r e d   p o s i t i o n   i l l u s t r a t e d   in  FIG.   11  and  i s   i n  

a l i g n m e n t   w i t h   t h e   n e x t   one  of   t he   o p e n i n g s   168  i n  

t h e   c a r r i e r   member   28  of   t h e   f a s t e n e r   s t r i p   26  s o  

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

a d v a n c e   t h e   c a r r i e r   member   28  when  t h e   f e e d e r   a n d  

d r i v e r   a s s e m b l y   22  e n t e r s   t h e   s e c o n d   p o r t i o n   of  i t s  

r e t u r n   m o d e .   The  s t o p   v a l v e   124  r e m a i n s   in  i t s  

d e p r e s s e d   or  a c t u a t e d   p o s i t i o n   due  to  t h e   f a c t   t h a t  

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

v a l v e   c y l i n d e r   126  b e t w e e n   O - r i n g s   190  and  204  a n d  

t h e   r e m a i n i n g   p o r t i o n s   of  t h e   s t o p   v a l v e   c y l i n d e r   1 2 6  

a r e   m a i n t a i n e d   a t   a t m o s p h e r i c   p r e s s u r e .   I t   i s   n o t e d  

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

t r a t e d   in  F IG.   11 ,   t h e   0 - r i n g   78  on  t h e   e x t e n d   p i s t o n  

76  i s   s t i l l   to   t h e   l e f t   of   t h e   d u c t   208 .   As  t h e   e x -  

t e n d   p i s t o n   76  i s   f o r c e d   f u r t h e r   to   t h e   r i g h t   as  v i e w -  

ed  in  F IG .   11 ,   t h e   0 - r i n g   78  w i l l   move  p a s t   t he   d u c t  

208  r e s u l t i n g   in  t h e   f e e d e r   and  d r i v e r   a s s e m b l y   2 2  



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

m o d e .  

As  t h e   e x t e n d   p i s t o n   76  moves   to   t h e   r i g h t  

as  v i e w e d   in   F I G S .   11  and  12  of   t h e   d r a w i n g s   and  t h e  

O - r i n g   78  p a s s e s   t h e   d u c t   208 ,   r e s e r v o i r   a i r   in  t h e  

e x t e n d   c y l i n d e r   74  i s   c o m m u n i c a t e d   v i a   d u c t   208  t o  

t h e   p o r t i o n   of   t h e   s t o p   v a l v e   c y l i n d e r   126  t o   t h e  

l e f t   of   O - r i n g   1 8 8 .   The  s t o p   v a l v e   124  i s   t h e r e b y  

f o r c e d   t o w a r d   t h e   r i g h t   in   F IG .   12  to   i t s   r e a d y   p o s i -  

t i o n   i l l u s t r a t e d   in   F I G .   12 .   When  t h e   s t o p   v a l v e   1 2 4  

h a s   b e e n   so  m o v e d ,   t h e   p o r t i o n   of  t h e   s t o p   v a l v e  

c y l i n d e r   126  to   t h e   l e f t   of   0 - r i n g   188  i s   v e n t e d   t o  

a t m o s p h e r e   b e c a u s e   i t   i s   now  in  c o m m u n i c a t i o n   w i t h  

t h e   a i r   v e n t   2 0 0 .   In  a d d i t i o n ,   t h e   p o r t i o n   of   t h e  

e x t e n d   c y l i n d e r   74  t o   t h e   l e f t   of  t h e   0 - r i n g   78  i s  

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

t h e   a i r   v e n t   200  t h r o u g h   t h e   l e f t h a n d   p o r t i o n   of   t h e  

s t o p   v a l v e   c y l i n d e r   126  and  t h e   d u c t   208 .   S i n c e   n o  

r e s e r v o i r   a i r   i s   s u p p l i e d   to   t h e   e x t e n d   c y l i n d e r   7 4 ,  

t h e   e x t e n d   p i s t o n   76  w i l l   c e a s e   m o v i n g   to   t h e   r i g h t  

as  v i e w e d   in   F I G .   12  s u c h   t h a t   t h e   m o u n t i n g   b l o c k   5 2  

no  l o n g e r   w i l l   be  moved   in  t h a t   d i r e c t i o n .   At  t h i s  

p o i n t   in  t i m e ,   t h e   b i t   h o l d e r   130  h a s   a l s o   b e e n   r e -  

t r a c t e d   to   t h e   r i g h t   in   F IG .   12  so  t h a t   t h e   b i t   34  i s  

p o s i t i o n e d   as  i l l u s t r a t e d   in   FIG.   8  of  t h e   d r a w i n g s .  

Once   t h e   s t o p   v a l v e   124  i s   r e t u r n e d   to   i t s  

r e a d y   p o s i t i o n   i l l u s t r a t e d   in   FIG.   12 ,   r e s e r v o i r   a i r  

t h a t   i s   b e i n g   s u p p l i e d   v i a   t h e   d u c t   186  to   t h e   s t o p  

v a l v e   c y l i n d e r   126   b e t w e e n   t h e   O - r i n g   188  and   190  i s  

now  s u p p l i e d   t o   t h e   d u c t   192  b e c a u s e   t h e   d u c t   186  i s  

now  in  c o m m u n i c a t i o n   w i t h   t h e   p o r t i o n   of  t h e   s t o p  

v a l v e   c y l i n d e r   126  b e t w e e n   t h e   0 - r i n g s   188  and  1 9 0 .  

C o n s e q u e n t l y ,   r e s e r v o i r   a i r   i s   s u p p l i e d   to   t h e   f e e d  

p i s t o n   c y l i n d e r   104  b e t w e e n   t h e   O - r i n g s   194  and  1 9 5 .  

S i n c e   t h e   f e e d   p i s t o n   102  h a s   a  l a r g e r   d i a m e t e r   i n  

t h e   a r e a   o f   t h e   O - r i n g   194  as   c o m p a r e d   t o   t h e   d i a m e t e r  

o f   t h e   f e e d   p i s t o n   b e t w e e n   t h e   0 - r i n g s   182  and  1 8 4 ,  



t h e   f e e d   p i s t o n   104  is   f o r c e d   to   move  to   t h e   l e f t   a s  

v i e w e d   in  F I G .   12  of  t h e   d r a w i n g s .   T h i s   r e s u l t s   i n  

t h e   m o v e m e n t   of   t h e   f e e d   a s s e m b l y   94  s u c h   t h a t   t h e  

p i v o t   p l a t e   112  i s   p i v o t e d   a b o u t   t h e   p i v o t   114  a s  

shown  by  t h e   a r r o w   on  t h e   p i v o t   p l a t e   112  in  F IG .   1 2 .  

The  f e e d   p i s t o n   98  moves   u p w a r d l y   in  t h e   f e e d   c y l i n d e r  

96  so  t h a t   f e e d   p a w l   100  a l s o   i s   moved  u p w a r d l y   i n  

F I G .   12  t o   t h e   p o s i t i o n   shown  in  F IG.   12 .   The  m o v e -  

men t   of   t h e   f e e d   p a w l   100  in  t h i s   m a n n e r   r e s u l t s   i n  

t h e   cam  s u r f a c e   218  e n g a g i n g   one  of  t h e   o p e n i n g s   1 6 8  

in  t h e   c a r r i e r   member   28  of  t h e   f a s t e n e r   s t r i p   26  a n d  

t h e   f a s t e n e r   s t r i p   26  i s   i n c r e m e n t a l l y   a d v a n c e d   u p -  

w a r d l y   as  v i e w e d   in   F IG.   1  of  t h e   d r a w i n g s .   The  i n c r e -  

m e n t a l   a d v a n c e   of   t h e   f a s t e n e r   s t r i p   26  in  t h i s   m a n n e r  

r e s u l t s   in  t h e   n e x t   one  of  t h e   f a s t e n e r s   30  to   b e  

p o s i t i o n e d   in   a l i g n m e n t   w i t h   t h e   b i t   34  as  i l l u s t r a t e d  

in  F IG.   8  of   t h e   d r a w i n g .  

As  t h e   f e e d   p i s t o n   104  is   moved  in  t h i s  

m a n n e r ,   t h e   0 - r i n g   194  p a s s e s   t h e   d u c t   196  and  r e s e r -  

v o i r   a i r   i s   s u p p l i e d   f rom  t h e   f e e d   c y l i n d e r   104  t h r o u g h  

t h e   d u c t   196  to   t h e   r e t r a c t ° c y l i n d e r   92  b e t w e e n   t h e  

r e t r a c t   p i s t o n   86  and  t h e   p i s t o n   s e a l   88.   The  s u p p l y -  

ing   of  r e s e r v o i r   a i r   to  t h e   r e t r a c t   c y l i n d e r   92  i n  

t h i s   m a n n e r   f o r c e s   t h e   r e t r a c t   p i s t o n   86  to   move  t o  

t h e   l e f t   as  v i e w e d   in  F IG.   12  and  t h e   r e t r a c t   p i s t o n  

86  e n g a g e s   t h e   f a s t e n e r   90  f o r c i n g   t h e   r e t r a c t   rod   8 2  

to   a l s o   move  t o w a r d s   t h e   l e f t   as  v i e w e d   in   F IG.   12  o f  

t h e   d r a w i n g .   M o v e m e n t   of  t he   r e t r a c t   rod   82  f o r c e s  

t h e   m o u n t i n g   b l o c k   52  to   a l s o   move  to   t h e   l e f t   a s  

v i e w e d   in   F I G .   1 2 .  

The  m o v e m e n t   of  t h e   m o u n t i n g   b l o c k   52  i s  

n o t   i n h i b i t e d   by  t h e   e x t e n d   p i s t o n   76  b e c a u s e   t h e  

e x t e n d   c y l i n d e r   74  i s   m a i n t a i n e d   a t   a t m o s p h e r i c   p r e s -  

s u r e   s i n c e   t h e   a i r   v e n t   198  i s   now  c o u p l e d   to   t h e  

l e f t h a n d   p o r t i o n   of   t h e   e x t e n d   c y l i n d e r   74  t h r o u g h  

t h e   d u c t   2 0 6 .   As  t h e   m o u n t i n g   b l o c k   52  moves   to  t h e  

l e f t   in  F IG .   12  t o w a r d   i t s   s t a t i c   or  r e a d y   p o s i t i o n  



as  i l l u s t r a t e d   in   F I G .   9  of  t h e   d r a w i n g s ,   t h e   b i t  

h o l d e r   130  and   t h e r e f o r e   t h e   b i t   34  a r e   moved  t o w a r d  

t h e   f a s t e n e r   30b  as   s h o w n   in  F IG.   8  w h i c h   h a s   b e e n  

p o s i t i o n e d   in   t h e   n o s e   a s s e m b l y   32  in  a l i g n m e n t   w i t h  

t h e   b i t   34  by  t h e   i n c r e m e n t a l   a d v a n c e   of   t h e   c a r r i e r  

m e m b e r   28  of   t h e   f a s t e n e r   s t r i p   26  due  to   t h e   m o v e m e n t  

o f   t h e   f e e d   p a w l   1 0 0 .  

The  m o u n t i n g   b l o c k   52  w i l l   p r o c e e d   to   m o v e  

t o w a r d   t h e   r e a r   e n d   122  of   t h e   c y l i n d e r   h o u s i n g   5 8  

due   t o   t h e   c o n t i n u e d   s u p p l y i n g   of  r e s e r v o i r   a i r   t o  

t h e   r e t r a c t   c y l i n d e r   92  b e t w e e n   t he   r e t r a c t   p i s t o n   8 6  

and   t h e   p i s t o n   s e a l   88 .   The  m o u n t i n g   b l o c k   52  w i l l  

come  to   i t s   s t a t i c   or   r e a d y   p o s i t i o n   as  i l l u s t r a t e d  

in  F I G .   9  when   t h e   r e t r a c t   p i s t o n   86  e n g a g e s   t h e   s p a c e r  
2 1 0 .   P r i o r   to   t h e   m o u n t i n g   b l o c k   52  b e i n g   p o s i t i o n e d  

as   i l l u s t r a t e d   in   F I G .   9  of  t h e   d r a w i n g s ,   t h e   t i p   1 6 4  

o f   t h e   b i t   34  w i l l   e n g a g e   t h e   h e a d   162  o f   t h e   f a s t e n e r  

30b  f o r c i n g   t h e   f a s t e n e r   30b  be  r e m o v e d   f r o m   t h e   s l o t  

i n   t h e   t a b   166  on  t h e   c a r r i e r   member   28  in  w h i c h   t h e  

f a s t e n e r   30b  i s   h e l d .   The  f a s t e n e r   30b  i s   t h e n   f o r c e d  

b e t w e e n   t h e   n o s e   j a w s   174  and  176  u n t i l   i t   r e a c h e s  

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

f a s t e n e r   30a  i n   F I G .   6  of   t h e   d r a w i n g s .   The  b i t   3 4  

and   t h e   f a s t e n e r   30b  w i l l   be  p o s i t i o n e d   as  shown  i n  

F I G .   6  when   t h e   m o u n t i n g   b l o c k   52  i s   p o s i t i o n e d   a s  

s h o w n   in   F I G .   9  w i t h   t h e   r e t r a c t   p i s t o n   86  a g a i n s t  

t h e   s p a c e r   2 1 0 .   At  t h i s   p o i n t   in  t h e   o p e r a t i o n   o f  

t h e   f e e d e r   and  d r i v e r   a s s e m b l y   22,  t h e   f e e d e r   a n d  

d r i v e r   a s s e m b l y   22  i s   now  in  i t s   s t a t i c   or  r e a d y   p o s i -  

t i o n   t o   a g a i n   be  a c t u a t e d   by  an  o p e r a t o r   i n s t a l l i n g  

t h e   n e x t   s c r e w   30b  i n t o   a  w o r k p i e c e .  

S i n c e   t h e   f a s t e n e r   d r i v i n g   t o o l   20  and  t h e  

f e e d e r   and   d r i v e r   m e c h a n i s m   36  can   be  o p e r a t e d   b y  

p r e s s u r i z e d   a i r   s u p p l i e d   by  a  p o r t a b l e   c o m p r e s s o r   o r  

t h e   l i k e ,   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   22  c an   b e  

u t i l i z e d   a t   a  c o n s t r u c t i o n   s i t e   or  any  o t h e r   l o c a t i o n  

w h e r e   a  s o u r c e   o f   p r e s s u r i z e d   a i r   i s   a v a i l a b l e .   M o r e -  



o v e r ,   t h e   f e e d e r   and  d r i v e r   a s s e m b l y   22  can  be  m a d e  

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

c o m p a r e d   to   a  m e c h a n i s m   w h i c h   w o u l d   r e q u i r e   a n  

e l e c t r i c   m o t o r   or   t h e   l i k e   to   o p e r a t e   t h e   f e e d e r  

and   d r i v e r   m e c h a n i s m .  



1.   A  f a s t e n e r   f e e d e r   a s s e m b l y   f o r   use   w i t h   a  

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

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

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

a  c a r r i e r   in   w h i c h   s a i d   i n d i v i d u a l   f a s t e n e r s   a r e  

d i s p o s e d   a n d  

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

t h a t   s a i d   i n d i v i d u a l   f a s t e n e r s   a r e   s e q u e n t i a l l y   f e d   i n t o  

s a i d   p r e d e t e r m i n e d   p a t h   and   b e i n g   c h a r a c t e r i z e d   b y  

m e c h a n i c a l   f a s t e n e r  r e t a i n i n g   means   f o r   r e l e a s a b l y  

r e t a i n i n g   an  i n d i v i d u a l   f a s t e n e r   in   s a i d   p r e d e t e r m i n e d  

p a t h   a n d  

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

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

f a s t e n e r   d r i v e r   of   a  f a s t e n e r   d r i v i n g   t o o l   and  s a i d  

f a s t e n e r   f e e d i n g   m e a n s   s u c h   t h a t ,   in   u se   of  t h e   a s s e m b l y ,  

t h e   f a s t e n e r   d r i v e r   r e m o v e s   an  i n d i v i d u a l   f a s t e n e r   f r o m  

t h e   m e c h a n i c a l   f a s t e n e r   r e t a i n i n g   means   and  d r i v e s   s a i d  

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

a d v a n c e s   s a i d   c a r r i e r   so  as  to   d i s p o s e   a n o t h e r   i n d i v i d u a l  

f a s t e n e r   i n   s a i d   p r e d e t e r m i n e d   p a t h   and  s a i d   f a s t e n e r  

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

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

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

2.  The  f a s t e n e r   f e e d i n g   a s s e m b l y   as  s e t   f o r t h   i n  

c l a i m   1  w h e r e i n   s a i d   f a s t e n e r   f e e d e r   means   i n c l u d e s  

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

a d v a n c i n g   s a i d   c a r r i e r   and  s a i d   c o n t r o l   means   i n c l u d e s  

p n e u m a t i c a l l y   o p e r a t e d   e x t e n d   and  r e t r a c t   means   t o  

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

p r e d e t e r m i n e d   p a t h .  

3.  t h e   f a s t e n e r   f e e d i n g   a s s e m b l y   as  s e t   f o r t h  

in   c l a i m   2  w h e r e i n   s a i d   p n e u m a t i c a l l y   c o n t r o l l e d  

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

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



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

in   a  d i r e c t i o n   g e n e r a l l y   t r a n s v e r s e   t o   s a i d   p r e d e t e r -  

m i n e d   p a t h   and  l i n k i n g   means   l i n k i n g   s a i d   f e e d   p i s t o n  

to   s a i d   p a w l   p i s t o n .  

4.  The  f a s t e n e r   f e e d e r   as  s e t   f o r t h   in  c l a i m  

2  o r  3   i n c l u d i n g   a d j u s t a b l e   s t o p   m e a n s   t o   c o n t r o l  

t h e   m o v e m e n t   of   s a i d   f a s t e n e r   d r i v e r   as  s a i d   f a s t e n e r  

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

w o r k p i e c e .  

5.  A  f a s t e n e r   d r i v i n g   a s s e m b l y   f o r   d r i v i n g  

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

an  o p e n i n g   in  a  w o r k p i e c e ,   s a i d   i n d i v i d u a l   f a s t e n e r s  

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

a s s e m b l y   c o m p r i s i n g :  

a  h o u s i n g ,  

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

t o   s a i d   h o u s i n g   t h r o u g h   a  f i r s t   p a t h   t o   d r i v e   one  o f  

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

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

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

s a i d   f i r s t   p a t h   so  as  to   p o s i t i o n   one   of   s a i d   i n d i v i -  

d u a l   f a s t e n e r s   in  s a i d   f i r s t   p a t h ,  

r e t a i n i n g   means   m o u n t e d   on  s a i d   h o u s i n g   f o r  

r e l e a s a b l y   r e t a i n i n g   s a i d   one  of  s a i d   i n d i v i d u a l   f a s -  

;  t e n e r s   in  s a i d   f i r s t   p a t h   and  o f f s e t   f r o m   s a i d   s e c o n d  

p a t h ,   s a i d   r e t a i n i n g   means   r e t a i n i n g   s a i d   one  of  s a i d  

i n d i v i d u a l   f a s t e n e r s   s u c h   t h a t   s a i d   f i r s t   end  p o r t i o n  

p r o j e c t s   f rom  s a i d   h o u s i n g   to   p e r m i t   i n s e r t i o n   o f  

s a i d   f i r s t   end  p o r t i o n   i n t o   t h e   o p e n i n g   in  t h e   w o r k -  

D  p i e c e   w h i l e   s a i d   one  of  s a i d   i n d i v i d u a l   f a s t e n e r s   i s  

r e t a i n e d   in   s a i d   r e t a i n i n g   m e a n s ,   a n d  

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

d r i v i n g  m e a n s   and  s a i d   f a s t e n e r   f e e d i n g   m e a n s   to   f e e d  

s u c c e s s i v e  i n d i v i d u a l   f a s t e n e r s   f rom  t h e   c a r r i e r   t o  



t h e   r e t a i n i n g   m e a n s   and  to   d r i v e   i n d i v i d u a l   f a s t e n e r s  

i n t o   t h e   w o r k p i e c e .  
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