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T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   a  

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

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

t h r e a d e d l y   e n g a g e d   w i t h   a  m a t i n g   t h r e a d e d   e l e m e n t ,  

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

t e c h n i q u e .   More  p a r t i c u l a r l y ,   t h i s  i n v e n t i o n  

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

s e a l a n t   is   p r e s s e d   i n t o   t he   t h r e a d   r o o t s   of  t h e  

e l e m e n t ,   and  d i f f e r e n t l y   s i z e d   e l e m e n t s   a r e  

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

a p p l i c a t o r s .  

P r i o r   known  t e c h n i q u e s   in  t he   a p p l i c a t i o n  o f  

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

t y p e ,   to  t he   t h r e a d s   of  f e m a l e   t h r e a d e d  f a s t e n e r s  

a r e   b e s e t   w i t h   p r o b l e m s   in  f a i l i n g   to  meet   q u a l i t y  

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

b u b b l e s   d u r i n g   t h e   a p p l i c a t i o n   p r o c e s s .  
O t h e r w i s e ,   i t   has   been   d i f f i c u l t   to  c o n t r o l   t h e  

r e q u i s i t e   q u a n t i t y   of  s e a l a n t   to  be  c o a t e d  w i t h o u t  

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

more  t h a n   n e e d e d .  O n   t h e   o t h e r   h a n d ,   k n o w n  

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

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

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

a r e   no t   w i t h o u t   t h e i r   s h o r t c o m i n g s .   Ai r   b u d d l e s  

q u i t e   o f t e n   r e m a i n   e n t r a p p e d   in  t he   a p p l i e d  

s e a l a n t ,   r e s u l t i n g   in  a  w e a k e n e d   s e a l   a n d / o r   l o c k  

b e t w e e n   the   c o a t e d   f a s t e n e r   and  i t s   m a t i n g   p a r t .  

B e s i d e s ,   t he   n o z z l e  o r   s e a l a n t   a p p l i c a t o r  u s e d   i n  

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

a p p r o p r i a t e l y   s i z e d   a p p l i c a t o r   e a c h   t ime   a  

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



E x a m p l e s   of  t h e s e   p r i o r   a r t   d e v i c e s   a r e  

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

a l ,   G e b r a u c h s m u s t e r   7 9 3 0 8 6 7 . 1 ,   and  in  U.S.   P a t e n t  

No.  3 , 4 1 6 , 4 9 2   to  G r e e n l e a f .   In  t he   Weber  et  a l  

and  German  p a t e n t s   t he   a p p l i c a t o r   is  in  the   f o r m  

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

f e m a l e   t h r e a d e d   e l e m e n t   to  be  c o a t e d .   With  s u c h   a 

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

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

s e a l a n t   a n d / o r   f o r m a t i o n   of  a i r   b u b b l e s   i s  

d i f f i c u l t   to  a v o i d   b e c a u s e   of  the   i n a b i l i t y   t o  

p r e s s   t he   s e a l a n t   in  p l a c e .   M o r e o v e r ,   d i f f e r e n t l y  

s i z e d   f e m a l e   t h r e a d e d   e l e m e n t s   h a v i n g   d i f f e r e n t l y  

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

t h r e a d e d   a p p l i c a t o r s ,   and  r e p e a t e d   use  of  t he   s a m e  
t h r e a d e d   a p p l i c a t o r   f o r   the   same  s i z e d   e l e m e n t s  

o f t e n t i m e s   r e s u l t s   in  an  undue   b u i l d u p   of  s e a l a n t  

on  t he   a p p l i c a t o r   t h r e a d s .  

In  the   a f o r e m e n t i o n e d   G r e e n l e a f   p a t e n t ,   use   o f  

such   a  c o a t i n g   n o z z l e   r e n d e r s   i t   i m p o s s i b l e   t o  

p r e c i s e l y   c o n t r o l   t he   amount   of  p r o d u c t   to  b e  

c o a t e d   or  to  e f f e c t   a  p r e s s i n g   of  t he   c o a t i n g   i n  

p l a c e   a g a i n s t   t he   t h r e a d s .   And,  o t h e r   p r o b l e m s  

m e n t i o n e d   a b o v e   a r e   no t   a v o i d e d   by  t h i s   c o a t i n g  

a p p r o a c h .  

I t   is  t h e r e f o r e   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

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

of  t he   f a s t e n e r ,   and  a  d e v i c e   f o r   c a r r y i n g   out   t h e  

m e t h o d ,   in  such   a  m a n n e r   as  to  more  p r e c i s e l y  

c o n t r o l   t he   amount   of  a p p l i e d   s e a l a n t   w h i l e   b e i n g  

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

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

A n o t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e  

such   a  m e t h o d   and  d e v i c e   w h i c h   r e q u i r e s   bu t   a  



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

d i f f e r e n t l y   s i z e d   t h r e a d s   of  d i f f e r e n t l y   s i z e d  

t h r e a d e d   e l e m e n t s ;  

A  f u r t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   i s  

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

i n t e r n a l l y   t h r e a d e d   e l e m e n t   is   h e l d   on  a  r o t a t a b l e  

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

t h e r e w i t h ,   a n d ' a   s i d e   f o r c e   is  i n d u c e d   d u r i n g  

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

t h r e a d   r o o t s   of  t h e  e l e m e n t   w h i l e   any  e x c e s s  

s e a l a n t   is  w i p e d   f rom  the   t h r e a d s   by  the   edge  of  a  

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

s e a l a n t   a p p l i c a t o r ;  

A  s t i l l   f u r t h e r   o b j e c t   of  t he   i n v e n t i o n   is  t o  

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

a p p l i c a t o r   has   a  s m o o t h   o u t e r   w a l l   t h r o u g h   w h i c h  

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

so  p o s i t i o n e d   t h a t   i t s   c e n t r a l   a x i s   l i e s   p a r a l l e l  

to  and  o f f s e t   in  one  d i r e c t i o n   from  the   r o t a t i o n a l  

a x i s   w i t h   t he   s i d e  w a l l   c o n t a c t i n g   the   c r e s t s   o f  

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

s u c h   one  d i r e c t i o n ;  

A  s t i l l   f u r t h e r   o b j e c t   of  t he   i n v e n t i o n  i s   t o  

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

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

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

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

s i m u l t a n e o u s   c o a t i n g   of  same  d u r i n g   a  s i n g l e  

r e v o l u t i o n ;  

A  s t i l l   f u r t h e r   o b j e c t   of  t he   p r e s e n t  
i n v e n t i o n   is  to  p r o v i d e   s u c h  a   me thod   a n d  d e v i c e  

w h e r e i n   t he   b a s e   may  be  made  of  m a g n e t i c   m a t e r i a l  

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

m a g n e t i c   a t t r a c t i o n ,   o r  t h e   b a s e   may  be  f o r m e d   a s  
0 



a  chuck   e l e m e n t   f o r   h o l d i n g   the   t h r e a d e d   e l e m e n t  

in  p l a c e ;  

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

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

at  a  p r e d e t e r m i n e d   r a d i a l   d i s t a n c e   f rom  s a i d   a x i s ,  

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

p o s i t i o n i n g   same  w i t h   i t s   t h r e a d s   a d j a c e n t   s a i d  

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

c e n t r a l   a x i s   of  t he   b a s e   l y i n g   p a r a l l e l   to  a n d  

o f f s e t   f rom  s a i d   a p p l i c a t o r   a x i s ,   w h e r e b y   a  s i d e  

f o r c e   is  i n d u c e d   in  t he   d i r e c t i o n   of  s a i d  

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

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

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

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

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

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

h o l d i n g   t he   e l e m e n t   on  a  r o t a t a b l e   b a s e   f o r  

r o t a t i o n   t h e r e w i t h ;  

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

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

w a l l   t h e r e o f ;  

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

a x i s   t h e r e o f   p a r a l l e l   to  and  o f f s e t   f rom  t h e  

r o t a t i o n a l   a x i s   of  s a i d   b a s e ,   and  w i t h   s a i d   s i d e  

w a l l   in  c o n t a c t   e n g a g e m e n t   w i t h   t h e   c r e s t s   of  t h e  

t h r e a d s ;  

r o t a t i n g   s a i d   b a s e   a b o u t   s a i d   r o t a t i o n a l   a x i s ;  

a n d  

d i s c h a r g i n g   the   s e a l a n t   t h r o u g h   s a i d   o r i f i c e ;  

w h e r e b y   a  s i d e   f o r c e   d i r e c t e d   t o w a r d   s a i d  



o r i f i c e   is   i n d u c e d   d u r i n g   r o t a t i o n   a b o u t   s a i d  

r o t a t i o n a l   a x i s   f o r   f a c i l i t a t i n g   t he   p r e s s i n g   o f  

s e a l a n t   i n t o   t he   t h r e a d   r o o t s   of  t he   e l e m e n t   w h i l e  

any  e x c e s s   s e a l a n t   is  w i p e d   f rom  the   t h r e a d s   by  a n  

edge   of  s a i d   s i d e   w a l l .  

The  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  o f  

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

d r a w i n g s ,   in  w h i c h :  

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

s e c t i o n ,   of  t he   s e a l a n t   a p p l y i n g   d e v i c e   a c c o r d i n g  

to  t h e   i n v e n t i o n ;  

F i g u r e   2  is  a  s e c t i o n a l   v iew  of  t he   s e a l a n t  

a p p l i c a t o r   and  t h e   t h r e a d e d   e l e m e n t   t o  b e   c o a t e d ,  

t a k e n   s u b s t a n t i a l l y   a l o n g   l i n e   2-2  of  F i g u r e   1 ;  

F i g u r e   3  is  an  e l e v a t i o n a l   v iew  of  p a r t   of  t h e  

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

t a k e n   s u b s t a n t i a l l y   a l o n g   l i n e   3-3  o f  F i g u r e   1 ;  

F i g u r e   4  is  a  s c h e m a t i c   r e p r e s e n t a t i o n   s h o w i n g  

t he   e c c e n t r i c   p a t h   t r a c e d ,   d u r i n g   r o t a t i o n   of  t h e  

b a s e ,   by  t he   p o i n t   of  t a n g e n c y   b e t w e e n   the   o r i f i c e  

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

e l e m e n t   to  be  c o a t e d ;   a n d  

F i g u r e   5  is  a  v iew  s i m i l a r   to  F i g u r e   1,  b u t  

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

w h i c h   may  be  p r o v i d e d   f o r   t he   t h r e a d e d   e l e m e n t .  

T u r n i n g   now  to  t he   d r a w i n g   w h e r e i n   l i k e  

r e f e r e n c e   c h a r a c t e r s   r e f e r   to  l i k e   a n d  

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

t he   s e a l a n t   a p p l y i n g   d e v i c e   is  g e n e r a l l y  

d e s i g n a t e d   10  in  F i g u r e   1  and  c o m p r i s e s   a  

r o t a t a b l e   b a s e   11  m o u n t e d   in  some  s u i t a b l e   m a n n e r  
f o r   r o t a t i o n   a b o u t   i t s   c e n t r a l   a x i s   12  i n  a  

c l o c k w i s e   d i r e c t i o n   shown  by  t he   a r r o w s   of  F i g u r e s  

1  a n d   2.  C o n v e n t i o n a l   means   ( n o t   shown)   a r e  



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

d i r e c t i o n ,   or  in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n  

w i t h o u t   d e p a r t i n g   f rom  the   i n v e n t i o n .  

A  p i l o t   13  e x t e n d s   o u t w a r d l y   f rom  t he   u p p e r  

s u r f a c e   of  t he   b a s e   o v e r   w h i c h   an  i n t e r n a l l y  

t h r e a d e d   e l e m e n t   E,  such   as  a  nu t   f a s t e n e r ,   i s  

s e a t e d .   The  p i l o t   is  s i z e d   so  t h a t   i t s   o u t e r  

p e r i p h e r y   is  s n u g l y   e m b r a c e d   by  the   l o w e r m o s t  

t h r e a d   p o r t i o n   of  e l e m e n t   E  so  as  to  p r e v e n t   a n y  
r e l a t i v e   t r a n s v e r s e   s h i f t i n g   of  the   t h r e a d e d  

e l e m e n t   d u r i n g   the   s e a l a n t   a p p l y i n g   p r o c e s s .   F o r  

a  g i v e n   i n n e r   d i a m e t e r   of  e l e m e n t   E,  a x i s   14  o f  

t he   p i l o t   w i l l   be  o f f s e t   r e l a t i v e   to  r o t a t i o n a l  

a x i s   12  in  e i t h e r   d i r e c t i o n   or  w i l l   be  c o i n c i d e n t  

t h e r e t o .   And,  t he   b a s e   may  be  made  of  m a g n e t i c  

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

m a t e r i a l   t h e r e t o   by  m a g n e t i c   a t t r a c t i o n .  

A  h o l l o w   s e a l a n t   a p p l i c a t o r   15  is  m o u n t e d   i n  

any  n o r m a l   m a n n e r   f o r   movemen t   a l o n g   i t s   c e n t r a l  

a x i s   16  in  the   d i r e c t i o n s   i l l u s t r a t e d   by  t h e  

d o u b l e   a r r o w s   in  F i g u r e   1.  The  a p p l i c a t o r   i s  

c o n n e c t e d   to  a  s u p p l y   ( n o t   shown)   of  s e a l a n t   S  v i a  

a  s u p p l y   t u b e   17  h a v i n g   a  d i s c h a r g e   s h u t - o f f   v a l v e  

18  a s s o c i a t e d   t h e r e w i t h   f o r   o p e n i n g   and  c l o s i n g  
the   f l o w   of  s e a l a n t   f rom  the   s u p p l y .   A  h o l l o w  

p a s s a g e w a y   19  of  t he   a p p l i c a t o r   c o m m u n i c a t e s   w i t h  

s u p p l y   t u b e   17  v i a   v a l v e   18  and  t e r m i n a t e s   in  a  

d i s c h a r g e   o r i f i c e   21  ( F i g .   3)  l o c a t e d   in  a  s i d e  

w a l l   22  of  t he   a p p l i c a t o r   w h i c h   l i e s   at   a  

p r e d e t e r m i n e d   t r a n s v e r s e   d i s t a n c e   f rom  c e n t r a l  

a x i s   16.  S i d e   w a l l   22  has  a  s m o o t h   and  u n t h r e a d e d  

e x t e r i o r   as  s h o w n .  

The  s e a l a n t   a p p l i c a t o r   is  p o s i t i o n e d   r e l a t i v e  
to  the   r o t a t a b l e   b a s e   such   t h a t   i t s   c e n t r a l   a x i s  



16  l i e s   p a r a l l e l   to  and  o f f s e t   in  one  d i r e c t i o n  

f rom  c e n t r a l   a x i s   12  w i t h   s i d e   w a l l   22  of  t h e  

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

c r e s t s   of  i n t e r n a l   t h r e a d s   T  of  t he   e l e m e n t   to  b e  

c o a t e d   ( F i g s .   1  and  2 ) .  

The  a p p l i c a t o r   is  m o u n t e d   in  p l a c e   f o r   a x i a l  

m o v e m e n t ,   as  a f o r e d e s c r i b e d ,   in  t he   d i r e c t i o n   o f  

t h e   d o u b l e   a r r o w s   of  F i g u r e   1,  bu t   is   o t h e r w i s e  

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

a x i s   16.  Base   11,  on  the   o t h e r   h a n d ,   is  m o u n t e d  

in  p l a c e   f o r   r o t a t i o n   a b o u t   i t s   c e n t r a l   a x i s   1 2 ,  

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

t o w a r d   and  away  f rom  the   a p p l i c a t o r   as  a n  

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

a x i a l   m o v e m e n t ,   so  l ong   as  r e l a t i v e   a x i a l   m o v e m e n t  

b e t w e e n   the   a p p l i c a t o r   and  t he   b a s e   i s  

f a c i l i t a t e d .   And,  e i t h e r   t he   a p p l i c a t o r   or  t h e  

b a s e   is  m o u n t e d   f o r   t r a n s v e r s e   movemen t   so  as  t o  

a s s u r e   t he   n e c e s s a r y   r e l a t i v e   t r a n s v e r s e  

p o s i t i o n i n g   b e t w e e n   t h e s e   p a r t s .  
In  c a r r y i n g   ou t   t he   s e a l a n t   a p p l y i n g  

o p e r a t i o n ,   t he   a p p l i c a t o r   w i l l   be  s p a c e d   a x i a l l y  
r e l a t i v e   to  t he   b a s e   a  d i s t a n c e   g r e a t e r   t h a n   t h e  

t h i c k n e s s   of  a  t h r e a d e d   e l e m e n t   E  t o   be  c o a t e d .   A 

b a s e   11  w i l l   be  s e l e c t e d   h a v i n g   an  a p p r o p r i a t e l y  
s i z e d   p i l o t   13  s u b s t a n t i a l l y   e q u a l   to  t he   i n n e r  

t h r e a d   d i a m e t e r   of  an  e l e m e n t   E  to  be  c o a t e d .   I n  

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

t he   e l e m e n t   to  be  c o a t e d   is  one  i n c h ,   a  b a s e  1 1  

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

s e l e c t e d .   The  a p p l i c a t o r   and  b a s e   w i l l   t h e n   b e  

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

s i d e  w a l l   2 2  i s   v e r t i c a l l y   a l i g n e d   w i t h   t he   c r e s t s  
of  t h r e a d s   T  at   a  p o i n t   of  t a n g e n c y  2 3  ( F i g .   4 ) .  



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 ,  

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

c a p a b l e   of  b e i n g   c o a t e d   u s i n g   the   same  a p p l i c a t o r  

15,  so  long   as  the   o f f s e t t i n g   r e l a t i o n s h i p   b e t w e n  

a x e s   12  and  16  is  m a i n t a i n e d   w h i l e   s i d e   w a l l   22 

t o u c h e s   t he   c r e s t s   of  the   t h r e a d s .   O b v i o u s l y ,   i f  

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

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

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

a p p l i c a t o r   must   be  c h o s e n .  

W h i l e   the   a p p l i c a t o r   and  b a s e   a re   r e l a t i v e l y  

s p a c e d   in  a  a x i a l   d i r e c t i o n ,   an  e l e m e n t   E  i s  

t r a n s f e r r e d   by  some  s u i t a b l e  m e a n s   and  is  s e a t e d  

on  the   r o t a t a b l e   b a s e .   If  e l e m e n t   E  is  o f  

f e r r o m a g n e t i c   m a t e r i a l ,   i t   w i l l   be  s e a t e d   o v e r  

p i l o t   13  of  a  m a g n e t i c   b a s e   11  so  as  to  be  h e l d  

f i r m l y   in  p l a c e   by  m a g n e t i c   a t t r a c t i o n .  

O t h e r w i s e ,   if   t h e   e l e m e n t   to  be  c o a t e d   is  o f  

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

w i t h i n   the   jaws  of  a  c h u c k   29  ( F i g .   5) ,   w h i c h   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 .  

V a l v e   18  r e m a i n s   in  a  c l o s e d   p o s i t i o n ,   and  t h e  

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

a d v a n c e   m e c h a n i s m   24  so  t h a t ,   upon  command,   t h e  

a p p l i c a t o r   w i l l   be  a d v a n c e d   i n t o   the   t h r e a d e d  

o p e n i n g   of  e l e m e n t   E  s e a t e d   on  t he   b a s e .   When  t h e  

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

F i g .   1,  s e a l a n t   c u t - o f f   v a l v e   18  is  o p e n e d   a n d  

s e a l a n t   u n d e r   p r e s s u r e   in  l i n e   17  f l o w s   t h r o u g h  

p a s s a g e   19  and  out   of  the   e l o n g a t e d   d i s c h a r g e  

o r i f i c e .  

When  v a l v e   18  is  o p e n e d ,   the   means  ( n o t   s h o w n )  

p r o v i d e d   f o r   r o t a t i n g   the   b a s e   is  a c t u a t e d   f o r  

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



s t a t i o n a r y   a p p l i c a t o r .   At  the   p o i n t   of  t a n g e n c y  

23,  t h e   d i s c h a r g e d   s e a l a n t   u n d e r   p r e s s u r e   i s  

r e s i s t e d   by  an  i n d u c e d   f o r c e   F  ( F i g .   4)  a c t i n g   i n  

a  d i r e c t i o n   a l i g n e d   w i t h   the   d i r e c t i o n   in  w h i c h  

a x i s   16  is  o f f s e t   f rom  a x i s   12.  The  s n u g  

e n g a g e m e n t   b e t w e e n   t h e   p i l o t   and  e l e m e n t   E  and  t h e  

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

t h e   b a s e   and  E;   f a c i l i t a t e s   t h i s  i n d u c e d   f o r c e .  

The  d i s c h a r g e   s e a l a n t   is   t h e r e f o r e   p r e s s e d   i n t o  

t h e   r o o t s   o f  t h r e a d s .  T   d u r i n g   r o t a t i o n   of  t h e  

b a s e ,   and  an  edge  25  of  t he   d i s c h a r g e   o r i f i c e  

( F i g s .   2  and  3)  f u n c t i o n s   as  a  d o c t o r   b l a d e  w i p i n g  

any  e x c e s s   s e a l a n t   f r o m  t h e   t h r e a d s .  

V a l v e   18  is  o p e r a t i v e l y   c o n n e c t e d  w i t h   a n  

a d j u s t a b l e   t i m i n g   d e v i c e   ( n o t   shown)   w h i c h   is  s e t  

f o r   m a i n t a i n i n g   t h e   v a l v e   open   f o r   an  i n t e r v a l  

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

f o r   a t   l e a s t   one  r e v o l u t i o n   of  e l e m e n t   E.  When  a  
s u f f i c i e n t   amoun t   of  s e a l a n t   has   b e e n   a p p l i e d   t o  

t h e   t h r e a d s ,   s h u t - o f f   v a l v e   18  w i l l   c l o s e   and  t h e  

a p p l i c a t o r   w i l l   be  r e t r a c t e d   f rom  e l e m e n t   E  u p o n  
r e l a t i v e  m o v e m e n t   of  t he   a p p l i c a t o r   and  b a s e   a w a y  
f rom  one  a n o t h e r .   H o w e v e r ,   b e f o r e   r e t r a c t i n g   t h e  

a p p l i c a t o r ,   a f t e r   v a l v e   18  i s   c l o s e d ,   t he   b a s e   may  
c o n t i n u e   to  be  r o t a t e d   i f   i t   is   d e s i r e d   t o  

s m o o t h e n   t h e   a p p l i e d   s e a l a n t   as  edge   25  of  t h e  

d i s c h a r g e   o r i f i c e   w i p e s   t he   t h r e a d s .  

W i t h   t he   a r r a n g e m e n t   and  o p e r a t i o n   a s  

a f o r e s a i d ,   p o i n t   of  t a n g e n c y   23  b e t w e e n   s i d e   w a l l  

22  and  t h r e a d s   T  t r a c e s   a  c i r c u l a r   p a t h   26  a b o u t  

a x i s   12  of  t h e   b a s e   w h i c h   is  e c c e n t r i c   r e l a t i v e   t o  

a  c i r c l e   27  w h i c h   is  d e f i n e d   by  the   r a d i a l   e x t e n t  

of  s i d e  w a l l   22  f rom  a x i s   16  of  t he   a p p l i c a t o r .  

T h u s ,   i t   can   be  s e e n   f rom  t h e   s c h e m a t i c  



i l l u s t r a t i o n   of  F i g u r e   4  t h a t   a  s i n g l e   p o i n t   o f  

t a n g e n c y   23  is  d e f i n e d   by  the  o f f s e t t i n g  

r e l a t i o n s h i p   of  a x e s   12  and  16  so  t h a t   f o r c e   F  i s  

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

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

b i n d i n g   or  i n t e r f e r e n c e   b e t w e e n   w a l l   22  and  t h e  

t h r e a d s   w h i c h   c o u l d   o t h e r w i s e   o c c u r   if   c i r c l e s   26 

and  27  were   c o n c e n t r i c .  

F i g u r e s   1  a n d   4  i l l u s t r a t e   p i l o t   13  as  h a v i n g  

i t s   c e n t r a l   a x i s   ly . ing  b e t w e e n   axes   12  and  16  s o  

as  to  d e f i n e   an  e c c e n t r i c   c i r c l e   28  r e l a t i v e   to  26 

and  27.  Such  i s   f o r   the   p u r p o s e   of  i l l u s t r a t i o n  

s i n c e   t he   p i l o t ,   d e p e n d i n g   on  i t s   d i a m e t e r ,   c a n  

l i e   w i t h   i t s   a x i s   14  a l i g n e d   w i t h   a x i s   16,  b e t w e e n  

a x e s   12  and  16,  or  to  the   l e f t   of  a x i s   12  (  w h e n  

v i e w i n g   F i g s .   1  and  4) .   H o w e v e r ,   the   p i l o t  

d i a m e t e r   c a n n o t   be  s m a l l e r   t h a n   c i r c l e   2 7 .  

Thus ,   in  o r d e r   to  a c c o m m o d a t e   i n t e r n a l l y  

t h r e a d e d   e l e m e n t s   of  s i z e s   l a r g e r   t h a n   t h a t   s h o w n  

in  t he   d r a w i n g s   r e l a t i v e   to  t he   s i z e   o f  t h e  

i l l u s t r a t e d   a p p l i c a t o r ,   a  b a s e   11  h a v i n g   a n  

a p p r o p r i a t e l y   s i z e d   p i l o t   w i l l   be  s e l e c t e d   a n d  

m o u n t e d   in  p l a c e   p r i o r   to  t he   c o a t i n g   o p e r a t i o n .  

I t   can  be  t h e r e f o r e   s e e n   t h a t ,   f o r   p i l o t   d i a m e t e r s  

l a r g e r   t h a n   c i r c l e   27,  p o i n t   23  of  t a n g e n c y   w i l l  

be  m a i n t a i n e d   fo r   t he   same  r e l a t i v e l y   s i z e d  

a p p l i c a t o r   w i t h   a  f o r c e   F  i n d u c e d   f o r   t he   p u r p o s e  
and  in  the   m a n n e r   a f o r e d e s c r i b e d .  

For  the  c o a t i n g   of  i n t e r n a l l y   t h r e a d e d  

e l e m e n t s   w h i c h   a r e   n o n - f e r r o m a g n e t i c ,   t he   b a s e   may 

be  f o r m e d   as  a  c h u c k   29  f o r   s n u g l y   e m b r a c i n g  

e l e m e n t   E,  shown  in  F i g u r e   5.  T h u s ,   p i l o t   13  i s  

e l i m i n a t e d ,   a l t h o u g h   axes   12  and  16  a r e   o f f s e t   f o r  

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



t a n g e n c y   23  s i m i l a r l y   as  d e s c r i b e d   w i t h   r e f e r e n c e  

to  F i g u r e s   1  to  4.  And,  r a t h e r   t h a n   a  p i l o t ,   t h e  

c h u c k   j aws   h o l d i n g   e l e m e n t   E  v a r y   in  s i z e   f o r  

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

e l e m e n t s   to  be  c o a t e d .  

From  t h e   f o r e g o i n g ,   i t   can   be  s e e n   t h a t   a  

s i m p l e   and  e c o n o m i c a l   y e t   h i g h l y   e f f e c t i v e  

t e c h n i q u e   has   b e e n   d e v e l o p e d   f o r   t h e   c o a t i n g   o f  

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

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

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

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

p o i n t   of  t a n g e n c y   e c c e n t r i c a l l y   r e l a t i v e   to  t h e  

r o t a t i o n a l   a x i s   of  t he   b a s e .   The  o u t e r   w a l l   o f  

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

o p e n s   i s   s m o o t h   so  as  to  a v o i d   any  undue   b u i l d u p  

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

A l s o ,   t h i s   s m o o t h   e x t e r i o r   can  a c c o m m o d a t e  

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

be  c o a t e d ,   w i t h o u t   h a v i n g   to  s u b s t i t u t e  

a p p l i c a t o r s   as  r e q u i r e d   by  t h e   p r i o r   a r t .   A n o t h e r  

a d v a n t a g e   in   t he   use   of  an  a p p l i c a t o r   of  t h e  

p r e s e n t   t y p e   is  t h a t   i t   b e t t e r   a c c o m m o d a t e s   t h e  

p r e f e r r e d   t y p e   of  s e a l a n t   w h i c h   is   in  t h e   fo rm  o f  

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

c r u s h a b l e   c a p s u l e s   in  a  v i s c o u s   l i q u i d   c a r r i e r .  

Wi th   t h e   p r o v i s i o n   of  a  s m o o t h - w a l l e d   a p p l i c a t o r  

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

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

s e a l a n t   d i s c h a r g e ,   r a t h e r   t h a n   a t   t he   t i m e   t h e  

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

t h r e a d s .   At  s u c h   t i m e ,   t he   c a p s u l e s   a r e   c r u s h e d  

to  r e l e a s e  t h e   a d h e s i v e   a f t e r   w h i c h   i t   is   a b l e   t o  

c u r e   in  t he   a b s e n c e  o f   a i r .  



1.  A  d e v i c e   f o r   a p p l y i n g   a  s e a l a n t   to  the   t h r e a d s  

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

c h a r a c t e r i z e d   by  a  h o l l o w   s e a l a n t   a p p l i c a t o r   ( 1 5 )  

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

(21)   l y i n g   at  a  p r e d e t e r m i n e d   r a d i a l   d i s t a n c e   f r o m  

s a i d   a x i s ,   a  r o t a t a b l e   b a s e   (11)   f o r   h o l d i n g   t h e  

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

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

c e n t r a l   a x i s   of  the   b a s e   l y i n g   p a r a l l e l   to  and  o f f s e t  

f rom  s a i d   a p p l i c a t o r   a x i s ,   w h e r e b y   a  s i d e   f o r c e   i s  

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

d u r i n g   r o t a t i o n   of  s a i d   b a s e   to  e f f e c t   a  f o r c e d  

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

t h r e a d s   of  the   e l e m e n t .  

2.  The  d e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   b a s e   is  of  m a g n e t i c   m a t e r i a l   and  has   a  

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

and  p o s i t i o n i n g   the   e l e m e n t ,   of  f e r r o m a g n e t i c  

m a t e r i a l ,   by  m a g n e t i c   a t t r a c t i o n   or  s a i d   b a s e  

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

e l e m e n t .  

3.  The  d e v i c e   a c c o r d i n g   to  c l a i m   1  or  2 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   b a s e   and  s a i d   a p p l i c a t o r  

a r e   m o u n t e d   f o r   r e l a t i v e   movemen t   t o w a r d   and  away  f r o m  

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

o p e r a t i v e   and  i n o p e r a t i v e   s e a l a n t   a p p l y i n g   p o s i t i o n s .  

4.  The  d e v i c e   a c c o r d i n g   to  c l a i m   1,  2  or  3 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   o r i f i c e   is  e l o n g a t e d   in  t h e  

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

p l u r a l i t y   of  e l e m e n t   t h r e a d s .  

5.  The  d e v i c e   a c c o r d i n g   to  c l a i m   1,  2,  3  or  4 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   o r i f i c e   o p e n s   i n t o   a  s i d e  

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

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

t h r e a d s   of  t h e   e l e m e n t . . .  



6.  The  d e v i c e   a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i z e d  

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

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

of  s a i d   o r i f i c e   d e f i n i n g   a  d o c t o r   b l a d e   f o r  

s m o o t h e n i n g   t he   s e a l a n t   a p p l i e d   to  the   t h r e a d s .  

7.  A  p r o c e s s   f o r   a p p l y i n g   a  s e a l a n t   to  t h e  

t h r e a d s   of  a  f e m a l e   t h r e a d e d   e l e m e n t ,   c h a r a c t e r i z e d   b y  

h o l d i n g   t he   e l e m e n t   on  a  r o t a t a b l e   b a s e   f o r  

r o t a t i o n   t h e r e w i t h ;  

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

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

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

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

a x i s   of  s a i d   b a s e ,   and  w i t h   s a i d   s i d e   w a l l   in  c o n t a c t  

e n g a g e m e n t   w i t h   t he   c r e s t s   of  t he   t h r e a d s ;  

r o t a t i n g   s a i d   b a s e   a b o u t   s a i d   r o t a t i o n a l   a x i s ;   a n d  

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

w h e r e b y   a  s i d e   f o r c e   d i r e c t e d   t o w a r d   s a i d   o r i f i c e   i s  

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

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

r o o t s   of  t he   e l e m e n t   w h i l e   any  e x c e s s   s e a l a n t   is   w i p e d  
f rom  t h e   t h r e a d s   by  an  edge   of  s a i d   s i d e  w a l l .  

8.  The  p r o c e s s   a c c o r d i n g   t o  c l a i m   7 ,  

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

9;  The  p r o c e s s   a c c o r d i n g   to  c l a i m   7  or  8 ,  
c h a r a c t e r i z e d   in  t h a t   t he   e l e m e n t   is  m a g n e t i c a l l y  h e l d  

on  s a i d   b a s e .  

10.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   7  or  8 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   b a s e   is  f o r m e d   as  a  c h u c k  

f o r   h o l d i n g   t he   e l e m e n t .  
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