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Jet  guide  rivet  injector. 

@  Air  pressure  means  for  maintaining  rivets  (13)  in  axial 
alignment  as  they  pass  through  a  feed  tube  (15)  to  a  riveting 
machine  (10).  The  air  pressure  means  comprises  a  circumfer- 
entially  spaced  series  of  air  discharge  passages  (31)  directed 
obliquely  toward  the  axis  of  the  feed  tube  (15)  and  in  the  direc- 
tion  of  travel  of  the  rivets  (13)  whereby  a  conical  pattern  of  air 
pressure  is  directed  against  the  shanks  of  the  rivets  (13)  to 
urge  them  into  axial  alignment  in  the  feed  tube  (15). 
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machine  (10).  The  air  pressure  means  comprises  a  circumfer- 
entially  spaced  series  of  air  discharge  passages  (31)  directed 
obliquely  toward  the  axis  of  the  feed  tube  (15)  and  in  the  direc- 
tion  of  travel  of  the  rivets  (13)  whereby  a  conical  pattern  of  air 
pressure  is  directed  against  the  shanks  of  the  rivets  (13)  to 
urge  them  into  axial  alignment  in  the  feed  tube  (15). 



T e c h n i c a l   F i e l d  

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  t h e   f e e d i n g   o f  

r i v e t s   or  o t h e r   f a s t e n e r s   or   s i m i l a r   a r t i c l e s   t o  

r i v e t i n g   or  o t h e r   f a s t e n e r   i n s e r t i n g   m e a n s .  

B a c k g r o u n d   A r t  

In  r i v e t i n g   m a c h i n e s   t h e   r i v e t   b l a n k s   h a v i n g  

h e a d s   a t   one  end   of   e a c h   a r e   c o m m o n l y   f e d   to  t h e   r i v e t -  

i n g   a p p a r a t u s   by  p a s s i n g   t hem  d o w n w a r d l y   t h r o u g h   a  
f e e d   t u b e   and  t h e n c e   l a t e r a l l y   to  r i v e t   r e c e i v i n g   f i n g e r s  

w h i c h   s u p p o r t   t h e   same  and  i n s e r t   t h e m   t h r o u g h   h o l e s  

in   w o r k p i e c e s   to  be  r i v e t e d .   P a s s a g e   o f   t h e   r i v e t   b l a n k s  

d o w n w a r d l y   t h r o u g h   t h e   f e e d   t u b e   may  be  b y  g r a v i t y   a l o n e  

or  by  a i r   p r e s s u r e   a g a i n s t   r i v e t   b l a n k s   d o w n w a r d l y  

t h r o u g h   t h e   f e e d   t u b e .  

In  us  P a t e n t   No.  3 , 6 4 7 , 1 2 9   to  E h r l i c h ,   a i r   p r e s s u r e   i s  

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

f r o m   t h e   f e e d   t u b e   i n t o   a  r i v e t   r e c e i v i n g   c h a n n e l   e x t e n d -  

i n g   a t   r i g h t   a n g l e s   to  t h e   f e e d   t u b e .  

z n  u s  p a t e n t   N o .  3 , 9 0 6 , 6 1 5   to  C a m p b e l l ,   J r .   e t   a l ,   t h e  

r i v e t   b l a n k s   a r e   free  to   c o c k   as  t h e y   move  a l o n g   t h e   f e e d  

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



e n g a g e m e n t   w i t h   an  0 - r i n g   a t   t h e   d i s c h a r g e   end  o f  

t h e   f e e d   t u b e ,   i f ,   i n   f a c t ,   t h e y   u l t i m a t e l y   r e a c h  

s u c h   d i s c h a r g e   e n d .  

In  us  P a t e n t   No.  3 , 9 4 6 , 9 2 6   to  W i l l i s ,   as  b e s t   s h o w n  

in   F i g .   6  t h e r e o f ,   a i r   i s   p e r m i t t e d   to  b l e e d   o f f   f r o m  

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

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

f e e d   c h a n n e l   by  way  of   an  i n l e t   p a s s a g e   62  w h i c h   i n t e r -  

s e c t s   t h e   f e e d   c h a n n e l   and  a r e   moved   u p w a r d l y   by  a i r  

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

In  us  P a t e n t   N o .  4 , 1 9 4 , 6 6 5 ,   a i r   p r e s s u r e   i s   m e r e l y  

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

in   t h e   f o r m   of   a  p n e u m a t i c   h a m m e r .  

None  o f   t h e   p a t e n t s   r e f e r r e d   to  a b o v e   or   k n o w n  

to  t h e   a p p l i c a n t   o r   h i s   a t t o r n e y   a p p r o a c h   t h e   c o n s t r u c -  

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

m e a n s   f o r   m a i n t a i n i n g   r i v e t   b l a n k s   a g a i n s t   c o c k i n g  

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

f e e d   t u b e .  

D i s c l o s u r e   of   I n v e n t i o n  

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   i n d i v i d u a l   r i v e t s  

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

to  r e s t   upon   s i d e   r a i l   f o r m a t i o n s   f r o m   w h i c h   t h e y   a r e  

moved   l a t e r a l l y   to  c o n v e n t i o n a l   r i v e t   h o l d i n g   f i n g 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   means   to  p r e v e n t  

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

w i t h   f e e d i n g   t h e r e o f   and  a l s o   makes   i t   p o s s i b l e   t o  

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

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

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



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

p r e v e n t i n g   c o c k i n g   of  t h e   r i v e t   b l a n k s   in   t h e i r   p a s s a g e  

t h r o u g h   t h e   f e e d   t u b e   and  i n s u r i n g   t h e i r   a x i a l   a l i g n -  

ment   r e g a r d l e s s   of  t h e   p o s i t i o n   or  o r i e n t a t i o n   of  t h e  

f e e d   t u b e .  

T h i s   r e s u l t   i s   a c c o m p l i s h e d   by  an  a i r   j e t   a r r a n g e -  
m e n t   w h i c h   s u r r o u n d s   t h e   f e e d   t u b e   and  i n c l u d e s   a  

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

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

and  in   t h e   d i r e c t i o n   of   m o v e m e n t   of   t he   i n d i v i d u a l  

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

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

r i v e t s   and  t h u s   m a i n t a i n s   t hem  in   a x i a l   a l i g n m e n t  

in   t h e   f e e d   t u b e .  

B r i e f   D e s c r i p t i o n   Of  D r a w i n g s  

F i g .   1  i s   a  g e n e r a l   c r o s s - s e c t i o n a l   v i e w   on  a  

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

p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t h e   a p p a r a t u s  
t a k e n   on  t h e   l i n e   2-2  of   F i g .   1 ;  

F i g .   3  i s   a  f r agmen ta ry   c r o s s - s e c t i o n a l   v i e w   o n  

t h e   l i n e   3-3  of  F i g .   1  a n d  

F i g .   4  i s   a  c r o s s - s e c t i o n a l   v i e w   on  t h e   l i n e  

4 - 4   of   F i g .   3 .  



B e s t   Mode  For   C a r r y i n g   Out  The  I n v e n t i o n  

In  F i g .   1  t h e   n u m e r a l   10  d e s i g n a t e s   g e n e r a l l y  

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

w h i c h   s t r u c t u r e   i s   c o n v e n t i o n a l   and  w e l l   k n o w n .  

The  a n v i l . ,   p e r   s e ,   i s   d e s i g n a t e d   11  and  e x t e n d s  

d o w n w a r d l y   i n t o   a  p a i r   or  r i v e t   r e c e i v i n g   f i n g e r s   12  

w h i c h   i s   l i k e w i s e   c o n v e n t i o n a l   in   t h e   r i v e t i n g  
m a c h i n e   a r t .   The  i n d i v i d u a l   r i v e t s ,   d e s i g n a t e d   1 3 ,  

a r e   moved   l a t e r a l l y   to  a  p o s i t i o n   b e t w e e n   t h e   f i n g e r s  
12  w i t h   t h e   h e a d s   of   t h e   r i v e t s   u p p e r m o s t   and  t h e  

s h a n k   p o r t i o n s   e x t e n d i n g   d o w n w a r d l y   as  shown  i n   d o t  

and   d a s h   l i n e s   a t   13  i n   F i g .   1.  The  p o s i t i o n   o f  

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

to  t h e   r i v e t   f i n g e r s   i s   shown  in   f u l l   l i n e s   in   F i g .   1 .  

R e f e r e n c e   w i l l   now  be  h a d   to  t h e   n o v e l   p o s i t i o n  

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

a r e   moved   d o w n w a r d l y   t h r o u g h   a  r i v e t   f e e d   t u b e   1 5 .  

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

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

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

e n g a g e m e n t   w i t h   r i v e t   f i n g e r s   1 2 .  

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   means   to  m a i n t a i n  

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

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

f e e d i n g   r i v e t s   in   p r o p e r   a x i a l   o r i e n t a t i o n   i n   a n y  

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

an  u p s i d e - d o w n   p o s i t i o n   in   w h i c h   c a s e   t h e   r i v e t s  

w o u l d   be  b l o w n   u p w a r d l y   t h r o u g h   t h e   f e e d   t u b e   1 5  

by  a i r   p r e s s u r e .  



As  i l l u s t r a t e d   i n   F i g .   3  on  a  s o m e w h a t   e n l a r g e d  

s c a l e   t h e   l o w e r   end  of   t u b e   15  f i t s   w i t h i n   a  c o l l a r   16 

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

t u b e   15.  C o l l a r   16  i s   s u p p o r t e d   upon   a  h o r i z o n t a l l y  

e x t e n d i n g   b r a c k e t   18  w h i c h   i s   a t t a c h e d   to  t h e   r i v e t -  

i n g   m a c h i n e .   R e f e r r i n g   p a r t i c u l a r l y   to  F i g .   1,  r i v e t s  

13  h a v i n g   h e a d s   a t   t h e i r   u p p e r   ends   d rop   d o w n w a r d l y  

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

l e d g e s   20  f o r m e d   by  a  s l o t   21  in   b r a c k e t   18  as  s h o w n  

in   F i g .   2 .  

A  b a r   24  i s   l o n g i t u d i n a l l y   s l i d a b l e   in   s l o t   2 1  

and   has   a  V - s h a p e d   n o s e   p o r t i o n   25  a d a p t e d   to  e n g a g e  
s u c c e s s i v e   r i v e t s   on  l e d g e s   20  and  move  t hem  h o r i z o n t a l -  

ly  to  e n g a g e m e n t   w i t h   c o n v e n t i o n a l   r e c e i v i n g   f i n g e r s   1 2 .  

Bar   24  i s   f i x e d   to  a  p i s t o n   26  and  an  a i r   p r e s s u r e  
c o n n e c t i o n   27  moves   p i s t o n   26  and  b a r   24  a g a i n s t  

t h e   r e s i s t a n c e   of   a  c o i l   s p r i n g   2 8 .  

The  n o v e l   p o r t i o n   of   t h e   p r e s e n t   r i v e t   f e e d i n g  

a p p a r a t u s   i s   b e s t   shown  in   F i g s .   3  and  4  and  in   t h e  

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

g r o o v e   30  in   c o l l a r   16  and  a  s e r i e s   of  c i r c u m f e r e n t i a l l y  

s p a c e d   d o w n w a r d l y   e x t e n d i n g   a n g u l a r   p a s s a g e s   31.  T h e  

b e v e l e d   g r o o v e   30  i s   c l o s e d   by  a  c o l l a r   32  and   a  s o u r c e  

of   a i r   p r e s s u r e   i s   i n t r o d u c e d   to  g r o o v e   30  by  a  c o n n e c -  

t i o n   33.  Thus  a i r   i s   p r o j e c t e d   in   a  d o w n w a r d l y   c o n i c a l  

p a t h   as  shown  by  t h e   do t   and  d a s h   l i n e s   in   F i g .   3  a n d  

i m p i n g e s   a g a i n s t   t h e   s h a n k s   of   r i v e t s   13  to  u r g e   s u c h  

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

t u b e   15  and  c o l l a r   1 6 .  



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

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

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

t h e   i n v e n t i o n ,   b u t   i t   i s   to  be  u n d e r s t o o d   t h a t  

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

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



1.  Means   f o r   a l i g n i n g   r i v e t s   or  t h e   l i k e   a s  

t h e y   p a s s   t h r o u g h   a  f e e d   t u b e   w i t h   t h e i r   a x e s   i n  

g e n e r a l   a l i g n m e n t   w i t h   t h e   a x i s   of   s a i d   f e e d   t u b e ,  

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

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

t u b e   and  d i r e c t e d   o b l i q u e l y   t o w a r d   t h e   a x i s   of   s a i d  

f e e d   t u b e   and  in   t h e   g e n e r a l   d i r e c t i o n   of   m o v e m e n t  

of  s a i d   r i v e t s   w h e r e b y   t h e   a i r   e n t e r s   t h e   f e e d   t u b e  

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

a t   t h e   a x i s   of  s a i d   f e e d   t u b e   and  in   t h e   d i r e c t i o n  

of   m o v e m e n t   of   t h e   r i v e t s   to  i m p i n g e   a g a i n s t   t h e  

s h a n k s   of  t h e   r i v e t s   and  t h u s   e s t a b l i s h   and  m a i n t a i n  

a x i a l   a l i g n m e n t   t h e r e o f .  

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

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

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

same ,   means   f o r   i n t r o d u c i n g   a i r   p r e s s u r e   i n t o   s a i d  

p l e n u m ,   s a i d   s e r i e s   of   o b l i q u e   p a s s a g e s   e x t e n d i n g  

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

to  e s t a b l i s h   s a i d   c o n i c a l   a i r   f l o w   p a t t e r n .  
3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   s a i d  

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

s a i d   f e e d   t u b e .  

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

f e e d   t u b e   t e r m i n a t e s   a t   i t s   l o w e r   end   in   a  b r a c k e t  

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

p o r t i o n s   of   r i v e t s   m o v i n g   to  s a i d   s l o t .  



5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4  i n c l u d i n g  

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

p o r t i o n s   of   s a i d   r i v e t s   to  move  t h e   same  l a t e r a l l y  

to  e n g a g e m e n t   w i t h   c o n v e n t i o n a l   r i v e t   e n g a g i n g  

f i n g e r s .  

6.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  w h e r e i n  

s a i d   f e e d   t u b e   t e r m i n a t e s   a t   i t s   l o w e r   end  in   a  

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

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

7.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  i n c l u d i n g  

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

p o r t i o n s   of   s a i d   r i v e t s   to  move  t h e   same  l a t e r a l l y  

to  e n g a g e m e n t   w i t h   c o n v e n t i o n a l   r i v e t   e n g a g i n g  

f i n g e r s .  
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