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@  Coating  of  fasteners. 
  Method  and  apparatus  for  coating  fasteners  with  adhe- 
sive  orsealant,  incorporating  a  rotatable  supportwheel  (12),  a 
stationary  reaction  member  (20)  and  a  stationary  applicator 
head  (134),  adjustable  toward  or  away  from  the  wheel  and 
parallel  to  the  axis  of  rotation  of  the  wheel.  Fasteners  are 
received  between  the  wheel  and  the  reaction  member  and  are 
rotated  by  movement  of  the  wheel  relative  to  the  reaction 
member. 





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

c o a t i n g   f a s t e n e r s ,   s u c h   as  f o r   e x a m p l e   b o l t s   or  s t u d s ,   w i t h  

a  d e p o s i t   of  p a s t y   m a t e r i a l .  

The  known  c o a t e d   f a s t e n e r s   f a l l   g e n e r a l l y   i n t o   t w o  

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

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

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

o b j e c t   of  b o n d i n g   a  c o o p e r a t i n g   member   to  wh ich   the   f a s t e n e r  

is   a p p l i e d   to  o b v i a t e   or  i n h i b i t   r e l e a s e   of  t h e   f a s t e n e r   b y ,  

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

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

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

f a s t e n e r .   Such  f a s t e n e r s   c o a t e d   w i t h   a d h e s i v e ,   per   se  a r e  

known  in  t h e   a r t   bu t   many  of  t h e   m e t h o d s   u s e d   to  a p p l y   t h e  

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

been   e x p e n s i v e   and  t i m e   c o n s u m i n g   and  have  o f t e n   i n v o l v e d  

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

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

c a t e g o r y   of  c o a t e d   f a s t e n e r s   a c t s   a l s o   as  a  s e a l a n t   b e t w e e n  

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

or  i n h i b i t   r e l e a s e .   The  a d h e s i v e   c o a t i n g   i s   u s u a l l y   a p p l i e d  

in  l i q u i d   or  s l u r r y   fo rm  and  may  c o m p r i s e ,   e s p e c i a l l y   f o r  

c o a t e d   f a s t e n e r s   of  t h e   s e c o n d   c a t e g o r y ,   any  of  t h e   k n o w n  

a n a e r o b i c   or  m i c r o - e n c a p s u l a t e d   t y p e s   w h i c h ,   in   u s e ,   p r o v i d e  

t h e   f a s t e n e r   w i t h   a  c o a t i n g   w h i c h   a c t s   as  an  a d h e s i v e   a n d / o r  

s e a l a n t .  

The  t e rm  ' p a s t y   m a t e r i a l *   as  u s e d   h e r e i n   is   i n t e n d e d   t o  

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

s e a l a n t s   bu t   a l s o   o t h e r   m a t e r i a l s   in   t he   form  of  f l o w a b l e  

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

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

d e g r e e   w i t h   or  w i t h o u t   t h e   a g e n c y   of  h e a t   or  o t h e r   s t i m u l u s .  



The  p r e s e n t   i n v e n t i o n   s e e k s   to  p r o v i d e   a  new  o r  

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

c o a t i n g   of  p a s t y   m a t e r i a l   (as   h e r e i n b e f o r e   d e s c r i b e d )   to   a  

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

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

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

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

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

b e t w e e n   and  in   f r i c t i o n a l   c o n t a c t   w i t h   a  p e r i p h e r a l   s u r f a c e  

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

c a u s i n g   t h e   f a s t e n e r   to  r o t a t e   by  m o v i n g   t he   r o t a t a b l e  

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

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

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

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

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

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

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

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

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

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

t h e   r e a c t i o n   member   and  a r e   c a u s e d   to   r o t a t e ,   in   u s e ,   as  a  

r e s u l t   of  t he   r e l a t i v e   m o v e m e n t   b e t w e e n   t h e   r o t a t a b l e  

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

b e i n g   a p p l i e d   to   t h e   c i r c u m f e r e n c e   of  t he   f a s t e n e r s   by  t h e  

a p p l i c a t o r   h e a d   as  t h e   f a s t e n e r s   move  by  t h e   h e a d .  

The  s u p p o r t   w h e e l   is   p r e f e r a b l y   a r r a n g e d   to   r o t a t e  

a b o u t   a  v e r t i c a l   a x i s ;   and  d e s i r a b l y   t h e   p e r i p h e r a l   s u r f a c e  

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

as  an  i n s e r t   of  p l a s t i c s   m a t e r i a l ,   t h e   gap  b e t w e e n   t h e  

r e s i l i e n t   p o r t i o n   and  t he   r e a c t i o n   member  b e i n g   s l i g h t l y  

l e s s   t h a n   t h e   t h i c k n e s s   (eg  d i a m e t e r )   of  t h e   f a s t e n e r s   to  b e  

o o a t e d .   A d v a n t a g e o u s l y   t h e r e   i s   p r o v i d e d   be low  a  p e r i p h e r a l  

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



p e r i p h e r a l   ( p r e f e r a b l y   c i r c u m f e r e n t i a l )   s u r f a c e ,   in   u s e ,  
c o n t a c t i n g   a  l o w e r   p o r t i o n   of  t h e   f a s t e n e r s .  

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

t h e   s u p p o r t   w h e e l   and  r o t a t e s   t h e r e w i t h .   Means   may  b e  

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

s u p p o r t   w h e e l   and  t h e   s u p p o r t   e l e m e n t ,   s u c h   means   may  f o r  

e x a m p l e   c o m p r i s e   s p a c i n g   m e m b e r s   and  s c r e w s .  

The  a p p l i c a t o r   head   i s   d e s i r a b l y   s i t u a t e d   b e l o w   t h e  

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

by  w h i c h   t h e   s p a c i n g   b e t w e e n   t h e   a p p l i c a t o r   head   and  t h e  

s u p p o r t   w h e e l   can  be  s e l e c t i v e l y   c h o s e n   f rom  a  p l u r a l i t y   o f  

d i f f e r e n t   s p a c i n g s .  

The  a p p l i c a t o r   head   i s   d e s i r a b l y   a r r a n g e d   to   be  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   t h e   a x i s   of  r o t a t i o n   of  t h e  

s u p p o r t   w h e e l .   P r e f e r a b l y   t h e   a p p l i c a t o r   head   i s   a l s o  

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

r o t a t i o n   of  t h e   s u p p o r t   w h e e l .   The  a d j u s t m e n t   means   f o r   t h e  

a p p l i c a t o r   head   may  i n c l u d e   a t   l e a s t   one  c l a m p i n g   s c r e w   a n d  

at   l e a s t   one  a d j u s t m e n t   s c r e w   f o r   each   d i r e c t i o n   o f  

m o v e m e n t .  

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

a b u t m e n t   m e m b e r ,   in   use   c o n t a c t i n g   a  p o r t i o n   of  e a c h  

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

r e a c t i o n   member .   The  a b u t m e n t   member   i s   p r e f e r a b l y   m o u n t e d  

n e a r   t he   a p p l i c a t o r   head   and  d e s i r a b l y   i s   m o u n t e d   f o r  

movemen t   t o g e t h e r   w i t h   t h e   a p p l i c a t o r   head   in   a  d i r e c t i o n  

p a r a l l e l   to  t h e   a x i s   of  r o t a t i o n   of  t he   s u p p o r t   w h e e l .  

P r e f e r a b l y  t h e   r e a c t i o n   member   is   of  a  s i z e   s u c h   t h a t  

the   f a s t e n e r   i s   c a u s e d   by  the   r o t a t a b l e   s u p p o r t   whee l   t o  

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

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

a  s i z e   t h a t   a t   l e a s t   t h e   f u l l   c i r c u m f e r e n c e   of  t h e   f a s t e n e r  



is   c o a t e d .   T h i s   is   p a r t i c u l a r l y   a p p r o p r i a t e   w h e r e   t h e  

f a s t e n e r s   to   be  c o a t e d   a r e   of  s m a l l   c i r c u m f e r e n c e .   The  s i z e  

of  a  f a s t e n e r   whose   c i r c u m f e r e n c e   can  be  p a r t i a l l y   c o a t e d   b y  

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

t h e   a p p l i c a t o r   h e a d ,   any  f a s t e n e r   wh ich   i s   of  s m a l l   d i a m e t e r  

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

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

Each   s a i d   f a s t e n e r   may  be  h e l d   in   a  r a d i a l l y   i n w a r d l y  

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

mos t   p r e f e r a b l y   t h e   w h e e l   has   an  u n i n t e r r u p t e d   p e r i p h e r a l  

e d g e .   The  r e a c t i o n   member   i s   p r e f e r a b l y   of  a r c u a t e  

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

p e r i p h e r y .   Means   may  a l s o   be  p r o v i d e d   f o r   s u p p o r t i n g   t h e  

l o w e r   end  of  e ach   f a s t e n e r   and  t h i s   may  c o m p r i s e   a  p l a t e  

upon  w h i c h   t h e   f a s t e n e r   r e s t s .   T h i s   i s   e s p e c i a l l y   d e s i r a b l e  

w h e r e   n o n - h e a d e d   f a s t e n e r s   a r e   b e i n g   c o a t e d .   The  p l a t e   may  
be  p r o v i d e d   by  s a i d   a b u t m e n t   member   p o s i t i o n e d   so  as  t o  

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

p r o v i d e d   by  a  s e p a r a t e   member   so  p o s i t i o n e d .  

The  above   and  o t h e r   f e a t u r e s   of  t he   i n v e n t i o n   w i l l  

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

e m b o d i m e n t   of  t he   i n v e n t i o n ,   g i v e n   s o l e l y   by  way  of  e x a m p l e  

and  n o t   by  way  of  l i m i t i n g   t h e   i n v e n t i o n ,   w i t h   r e f e r e n c e   t o  

t h e   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  i s   a  s c h e m a t i c   v iew  of  a  c o a t i n g   l i n e  

i n c o r p o r a t i n g   t he   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 u r e   2  i s   a  p l a n   v i e w ,   shown  p a r t l y   c u t   away ,   of  a  

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

d r i v e   a r r a n g e m e n t ;  

F i g u r e   3  i s   a  p l a n   v i ew  p r i n c i p a l l y   of  an  a p p l i c a t o r  

head   a s s e m b l y   of  t h e   a p p a r a t u s ,   on  an  e n l a r g e d   s c a l e ;  



F i g u r e   4  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   shown  p a r t l y   i n  

s e c t i o n ,   on  l i n e   N  -   N  of  F i g u r e   3 ;  

F i g u r e   5  i s   a  f r o n t   e l e v a t i o n a l   v i e w ,   shown  p a r t l y   i n  

s e c t i o n ,   on  l i n e   0  -   0  of  F i g u r e   3 ;  

F i g u r e   6  i s   a  v e r t i c a l   b r o k e n   c r o s s - s e c t i o n a l   v iew  o f  

p a r t s   of  t h e   a p p a r a t u s   of  F i g u r e   2  shown  p a r t l y   c u t   a w a y ;  

F i g u r e   7  i s   a  c r o s s - s e c t i o n a l   v iew  on  l i n e   P  -   P  o f  

F i g u r e   2  shown  p a r t l y   cu t   a w a y ;  

F i g u r e   8  i s   a  c r o s s   s e c t i o n a l   v iew  on  l i n e   Q  -   Q  o f  

F i g u r e   2  shown  p a r t l y   c u t   a w a y ;  

F i g u r e   9  i s   a  c r o s s   s e c t i o n a l   v iew  on  l i n e   S  -   S  o f  

F i g u r e   6  shown  p a r t l y   out   away ,   on  an  e n l a r g e d   s i d e ,   a n d  

F i g u r e   10  i s   a  s i d e   e l e v a t i o n a l   v iew  in  t h e   d i r e c t i o n  

of  a r r o w   T  of  F i g u r e   2  shown  p a r t l y   cu t   a w a y .  

The  c o a t i n g   l i n e   shown  d i a g r a m m a t i c a l l y   in   F i g u r e   1 

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

p r o g r e s s e s   them  s e q u e n t i a l l y   t h r o u g h   t h e   v a r i o u s   e l e m e n t s   o f  

t h e   l i n e   f rom  r i g h t   to   l e f t .   The  f a s t e n e r s   may  be  h e a d e d  

e x t e r n a l l y   t h r e a d e d   b o l t s   or  u n h e a d e d   e x t e r n a l l y   t h r e a d e d  

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

h o p p e r   A  and  e l e v a t o r   B  at   t h e   r i g h t   hand  end  of  t h e   c o a t i n g  

l i n e ,   a  bowl  f e e d e r   C  c o m m u n i c a t i n g   w i t h   g u i d e   r a i l s   D 

l e a d i n g   to  t h e   c o a t i n g   a p p a r a t u s   E  of  t he   i n v e n t i o n ,   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   b e l o w .   The  c o a t i n g   l i n e  

a l s o   c o m p r i s e s   a  c h u t e   F  f u r t h e r   e l e v a t o r   c o n v e y o r   G,  a  

s p r e a d i n g   m e c h a n i s m   H,  a  s low  c o n v e y o r   J  p a s s i n g   t h r o u g h   a  

c u r i n g   oven  K,  and  a  d i s c h a r g e   h o p p e r   L .  



B r i e f   D e s c r i p t i o n   of  t he   C o a t i n g   A p p a r a t u s  

The  a p p a r a t u s   a c c o r d i n g   to  t h e   i n v e n t i o n ,   shown  i n  

d e t a i l   in  F i g u r e s   2  to   10,  has   as  i t s   p r i n c i p a l   p a r t s ,  

f i r s t l y   a  w h e e l   shown  g e n e r a l l y   as  10  r o t a t i n g   a b o u t   a  

v e r t i c a l   a x i s   and  c o m p r i s i n g   a  c i r c u l a r   p l a t e   12  o f  

s t a i n l e s s   s t e e l   h a v i n g   a  g r o o v e   14  a r o u n d   i t s   v e r t i c a l  

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

r u b b e r   r i n g   16  of  c i r c u l a r   r a d i a l   c r o s s   s e c t i o n .   S e c o n d l y  

t h e r e   is   p r o v i d e d   a  s t a t i o n a r y   r e a c t i o n   member  20  ( s e e  

F i g u r e   3)  p r e s e n t i n g   to   t h e   w h e e l   10  an  a r c u a t e   s u r f a c e   2 2  

h a v i n g   s u b s t a n t i a l l y   t h e   same  c e n t r e   of  c u r v a t u r e   as  t h e  

a x i s   of  t h e   w h e e l   10.  The  maximum  r a d i u s   o f , t h e   r i n g   16  i s  

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

by  an  amount   s l i g h t l y   l e s s   t h a n   t h e   d i a m e t e r   of  t h e   s h a n k   o f  

a  f a s t e n e r   ( s e e   F i g u r e   2)  to   be  c o a t e d   so  t h a t ,   when  a  

f a s t e n e r   is   r e c e i v e d   b e t w e e n   t h e   r i n g   and  t h e   r e a c t i o n  

m e m b e r ,   t h e   f o r m e r   w i l l   be  s l i g h t l y   d e f o r m e d   and  movement   o f  

t h e   w h e e l   r e l a t i v e   to   t h e   r e a c t i o n   member   w i l l   c a u s e   t h e  

f a s t e n e r   to  r o t a t e   as  i t s   c e n t r e   l i n e   p r o g r e s s e s   in   a  

d i r e c t i o n   c i r c u m f e r e n t i a l l y   of  t h e   w h e e l .   D u r i n g   r o t a t i o n  

of   a  s e r i e s   of  t he   f a s t e n e r s ,   a d h e s i v e   i s   s u p p l i e d   f rom  a n  

a p p l i c a t o r   head   to   f o r m   a  c o a t   e n c i r c l i n g   a  p o r t i o n   of  e a c h  

f a s t e n e r .   The  r e m a i n d e r   of  t h e   a p p a r a t u s ,   w h i c h   w i l l   now  b e  

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

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

f a s t e n e r s ,   or  f o r   a d j u s t m e n t   of  t h e   a p p a r a t u s   to  a c c o m m o d a t e  

v a r i o u s   s h a p e s   and  s i z e s   of  f a s t e n e r .  

D e t a i l e d   D e s c r i p t i o n   of  t h e   C o a t i n g   A p p a r a t u s  

The  whee l   10  r e f e r r e d   to   a b o v e   and  i t s   r e l a t i o n s h i p  

w i t h   o t h e r   c o m p o n e n t s   of  t h e   a p p a r a t u s   i s   shown  in   F i g u r e s   2 

and  6  and  c o m p r i s e s   a  r o t a r y   p a r t   c o n s i s t i n g   of  a  s l e e v e   30  

( F i g u r e   6)  w e l d e d   to   an  a n n u l a r   b a s e   32  to   w h i c h   is   s e c u r e d ,  

by  s c r e w s   34,  a  s u p p o r t   p l a t e   36.  The  c i r c u l a r   p l a t e   12  i s  



h e l d   in  s e c u r e m e n t   b e n e a t h   t h e   s u p p o r t   p l a t e   36  by  s c r e w s  

38,  and  a  f u r t h e r   s t e a d y i n g   p l a t e   40  i s   p o s i t i o n e d   b e n e a t h  

t h e   c i r c u l a r   p l a t e   12  by  b o l t s   42,  n u t s   44,  and  s p a c e r   t u b e s  

46,  t h e   l a t t e r   b e i n g   c h o s e n   so  t h a t   t h e   s t e a d y i n g   p l a t e   40  

i s   at   a  d e p t h   b e l o w   t h e   c i r c u l a r   p l a t e   12  s u c h   t h a t   i t  

c o n t a c t s   t h e   f a s t e n i n g   s l i g h t l y   a b o v e   or  be low  t h a t   r e g i o n  

of  t he   f a s t e n i n g   w h i c h   i s   to   be  c o a t e d .  

The  s u p p o r t   p l a t e   36  r e s t s   on  and  is   s u p p o r t e d   by  a  

s h a f t   48  j o u r n a l l e d   w i t h i n   an  a n n u l a r   co lumn   50  by  c o n i c a l  

t h r u s t   b e a r i n g s   52  n e a r   u p p e r   and  l o w e r   r e g i o n s   of  t h e  

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

end  caps   54  p r o v i d e d   w i t h   s e a l s   56.  The  u p p e r   end  cap  i s  

s e c u r e d   to   t he   c o l u m n   by  b o l t s   and  t he   l o w e r   end  cap  i s  

c l a m p e d   to   t h e   s h a f t   48.  The  co lumn   50  i s   w e l d e d   a t   i t s  

l o w e r   end  to   an  a n n u l a r   f l a n g e   58  s e c u r e d   to  a  b a s e   p l a t e   60  

by  s c r e w s   62  and  i s   p r o v i d e d   w i t h   a  s p i g o t   end  64  w h i c h  

l o c a t e s   in   an  a p e r t u r e   in   t h e   b a s e   p l a t e   60.  The  l o w e r m o s t  

end  of  s h a f t   48  i s   s p l i n e d   and  r e c e i v e s   a  bos s   66  to  w h i c h   i s  

s e c u r e d   a  s p r o c k e t   whee l   68  by  s c r e w s   70,  t h e   b o s s   6 6  b e i n g  

r e t a i n e d   on  t h e   s p l i n e s   of  t h e   s h a f t   by  a  k e e p e r   p l a t e   7 2  

h e l d   in  p l a c e   by  a  s c r e w   74  in   t he   end  of  t he   s h a f t   4 8 .  

G r e a s e   l u b r i c a t i o n   i s   p r o v i d e d   f o r   by  means   of  a  d u c t   76  a n d  

n i p p l e   7 8 .  

The  a p p l i c a t o r   h e a d  a s s e m b l y   i s   shown  in  F i g u r e   3 

( e n l a r g e d   s c a l e )   and  in   F i g u r e s   4  and  5,  and  c o m p r i s e s   a  

p a i r   of  p i l l a r s   80  w i t h   f l a n g e d   b a s e s   82  s e c u r e d   in   s p a c e d  

r e l a t i o n   to   t h e   b a s e   p l a t e   60  by  s c r e w s   83.  The  p i l l a r s   8 0  

a r e   b r i d g e d   by  a  beam  member   84  h a v i n g   a p e r t u r e s   86  w h i c h  

r e c e i v e   r e s p e c t i v e   s p i g o t   ends   84  of  t h e   p i l l a r s   80  and  a r e  

s e c u r e d   t h e r e t o   by  s c r e w s   90  a c t i n g   t h r o u g h   a p e r t u r e d   k e e p e r  

p l a t e s   92.  At  i t s   c e n t r a l   r e g i o n   t h e   beam  member  84  m o u n t s  

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

94  r o t a t a b l e   by  a  h a n d w h e e l   95  and  t h r e a d i n g l y   e n g a g e d   in  a  

c o l l a r   96  s e c u r e d   by  s c r e w s   97  in   an  a p e r t u r e   in  t he   b e a m  

member  84.  The  s c r e w - t h r e a d e d   rod  has   an  u n t h r e a d e d   l o w e r  



end  r e g i o n   98  to   w h i c h   i s   a t t a c h e d   a  l a r g e r   d i a m e t e r  

c y l i n d r i c a l   member  100  t h e   l a t t e r   b e i n g   r e c e i v e d   f o r  

r o t a t i o n   in   a  h o r s e s h o e - s h a p e d   h o u s i n g   102  a t t a c h e d   to  a  

m o v a b l e   beam  104  by  s c r e w s   105.  T h i s   beam  s t r a d d l e s   t h e  

p i l l a r s   80  w h i c h   p a s s   t h r o u g h   a p e r t u r e s   in   r e s p e c t i v e   e n d s  

t h e r e o f   e a c h   a p e r t u r e   b e i n g   p r o v i d e d   w i t h   a  s p l i t   c o l l a r   106  

s e c u r e d   to   t h e   m o v a b l e   beam  104  b y  b o l t s   107.  The  f r e e   e n d s  

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

a n o t h e r   by  r e s p e c t i v e   c l a m p i n g   s c r e w s   108  to   c l amp   t h e  

s l e e v e s   to  r e s p e c t i v e   p i l l a r s   in   any  p o s i t i o n   of  t h e   m o v a b l e  

beam  104,  d e t e r m i n e d   by  t h e   s c r e w e d   rod   94,  b e t w e e n   an  u p p e r  
p o s i t i o n ,   shown ,   and  a  l o w e r  p o s i t i o n   shown  p a r t l y   in   g h o s t  

l i n e s   in   F i g u r e s  4   and  5.  L i n e r s   109  b e t w e e n   t h e   c o l l a r s  
106  and  t h e   p i l l a r s   80  o b v i a t e   l a t e r a l   p l a y .   The  m o v a b l e  

beam  104  a l s o   s u p p o r t s   an  a p p l i c a t o r   head   ( b e s t   s e e n   i n  

F i g u r e   4)  f o r   s l i d i n g   h o r i z o n t a l   movement   ( i n   d i r e c t i o n   o f  

a r r o w   U  in  F i g u r e   4)  n o r m a l   t o  t h e   beam  member  8 4 .  

The  a p p l i c a t o r   h e a d   c o m p r i s e s   a  b o t t o m  p l a t e   1 1 0  

s u p p o r t e d   by  a  f l a n g e   112  of  a  c l a m p i n g   knob  114,  a  s c r e w e d  

s h a n k   115  of  w h i c h   p a s s e s   w i t h o u t   e n g a g e m e n t   t h r o u g h   a  s l o t  

116  in   b o t t o m   p l a t e   110  and  e n g a g e s  i n   a  t h r e a d e d   b o r e   i n  

t h e   m o v a b l e   beam  104.   The  b o t t o m   p l a t e .   can  t h u s   s l i d e  

f r e e l y   r e l a t i v e   to  t h e   m o v a b l e   beam  104  when  t h e   knob  114  i s  

l o o s e n e d   b u t   is   s e c u r e l y   c l a m p e d   t h e r e t o   when  t h e   knob  1 1 4  

is   t i g h t e n e d ,  b y   t h e   f l a n g e   1 1 2 ,   a  r e c e s s   118  in   t h e  

u n d e r s i d e   g u i d i n g l y   r e c e i v i n g   a  p r o j e c t i o n   120  u p s t a n d i n g  
f rom  t h e   b o t t o m   p l a t e   110  t o  e n s u r e   t h a t   t h e   l a t t e r   can  o n l y  

move  f o r e   and  a f t   of  t h e   m o v a b l e   beam  104.   Wi th   t h e  

c l a m p i n g   knob  l o o s e n e d ,   f o r e   and  a f t   movemen t   of  t he   b o t t o m  

p l a t e   110  i s   c o n t r o l l e d   by  an  a d j u s t i n g   s c r e w   c o m p r i s i n g   a  
knob  122  h a v i n g   a  s c r e w   t h r e a d e d   s h a n k   124  w h i c h   i s  

t h r e a d i n g l y   e n g a g e d   in   a  b o r e   126  of  t h e   b o t t o m   p l a t e   1 1 0 .  

The  a d j u s t i n g   s c r e w   is   c o n s t r a i n e d   from  m o v e m e n t   in   an  a x i a l  

d i r e c t i o n   by  i t s   l o c a t i o n   in   a  j o u r n a l ,   shown  g e n e r a l l y   a s  

128,  o n  a   p l a t e   130  d e p e n d i n g   f rom  the   m o v a b l e   beam  104  a n d  

s e c u r e d   t h e r e t o   by  s c r e w s   130a .   The  p l a t e   130  has   s t u d s  



104b  e n g a g i n g   in   r e c e s s e s   in   t he   m o v a b l e   beam  104  to  p r o v i d e  

f o r   l o c a t i o n   of  one  r e l a t i v e   to  t h e   o t h e r .   At  a  f r o n t   end  o f  

t h e   m o v a b l e   beam  104  t h e r e   i s   p r o v i d e d   an  a b u t m e n t   132 

s e c u r e d   by  s c r e w s   133  to  a  m o u n t i n g   b l o c k   133a ,   i t s e l f  

s e c u r e d   to  t he   m o v a b l e   beam  104  by  s c r e w s   133b.   T h e  

a b u t m e n t   a c t s   to  keep   t h e   f a s t e n e r ( s )   b e i n g   c o a t e d   a t  

c o a t i n g   d i s t a n c e   f rom  an  a p p l i c a t o r   box  134.  The  l a t t e r   h a s  

a  c h a m b e r   136  c o m p r i s i n g   a  h o r i z o n t a l   c y l i n d r i c a l   b o r e  

c l o s e d   o f f   at   b o t h   ends   by  p l u g s  1 3 7   and  o u t l e t   d u c t s   138  

f o r   a d h e s i v e   ( s e e   F i g u r e s   3  and  4).   A d h e s i v e   i s   s u p p l i e d   t o  

t he   c h a m b e r   v i a   a  c o n d u i t   140  ( s e e   F i g u r e   5 ) .   T h e  

a p p l i c a t o r   box  134  i s   r e l e a s a b l y   s e c u r e d   to  t h e   b o t t o m   p l a t e  

110  by  s c r e w s   142  and  i s   p r o v i d e d   w i t h   a  d o w n w a r d - p r o j e c t i o n  

144  r e c e i v e d   in   a  r e c e s s   146  in  t he   b o t t o m   p l a t e   110,  f o r  

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

The  beam  member  84  a l s o   s u p p o r t s   t h e   r e a c t i o n   m e m b e r  

20,  made  of  s t e e l   and  h a v i n g   a  f o r w a r d l y   p r o j e c t i n g   l i p   w i t h  

a  r e a c t i o n   s u r f a c e   22  w h i c h   i s   a r c u a t e   in   p l a n ,   i s   d i s p o s e d  

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

to  t he   beam  member  84  by  s c r e w s   156.  I t   i s   b e t w e e n   t h e  

a r c u a t e   s u r f a c e   22  and  t h e   r i n g   16  t h a t   t h e   f a s t e n e r s   a r e  

t r a p p e d   and  r o t a t e d   as  t h e   c i r c u l a r   p l a t e   12  r e v o l v e s .  

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

c i r c u l a r   p l a t e   12  and  t h e   r e a c t i o n   member  20  by  a  s m a l l  

d i a m e t e r   s u p p l y   w h e e l   158  ( s e e   F i g u r e s   2  and  6 ) .   T h e  

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

p a i r   of  s p a c e d   r a i l s   60  ( i n   t h e   c a s e   of  ' h e a d e d '   f a s t e n e r s ) ,  

t h e   s h a n k   of  each   f a s t e n e r   b e i n g  r e c e i v e d   in   a  r e s p e c t i v e  

s l o t   162  in   t he   p e r i p h e r y   of  t h e   s u p p l y   w h e e l   158  ( o n l y   s o m e  

of  the   s l o t s   162  a r e   shown  in  F i g u r e   2 ) .   The  f a s t e n e r s   a r e  

r e t a i n e d   in   t h e i r   s l o t s   162  by  an  a r c u a t e   r e t a i n i n g   p l a t e  

164,  s i t e d   a l o n g s i d e   t h e   s u p p l y   whee l   158,  and  whose   p u r p o s e  

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

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

o n l y   t h e i r   s h a n k s   a r e   shown  in  F i g u r e   2)  a r e   d i r e c t e d   ou t   o f  



t he   s l o t s   162  and  i n t o   t h e   gap  b e t w e e n   the   c i r c u l a r   p l a t e   12 

and  r e a c t i o n   s u r f a c e   22  by  a  l e a d i n g   edge  166  ( shown  i n  

b r o k e n   l i n e   in   F i g u r e   2)  of  t he   r e a c t i o n   member  20.  T h e  

s u p p l y   w h e e l   158  i s   p r o v i d e d   w i t h   a  deep  r e c e s s   in  i t s  

u n d e r s i d e   and  i s   s e c u r e d   to   an  u p p e r   end  of  a  s h a f t   168  

h a v i n g   an  l o c a t i n g   s p i g o t   170  r e c e i v e d   in  t h e   deep   r e c e s s .  

The  s h a f t   a l s o   has   a t   i t s   u p p e r   end  a  p r o j e c t i o n   w h i c h   i s  

r e c e i v e d   in  a  s h a l l o w   r e c e s s   in   t h e   s u p p l y   w h e e l   158.  A 

s t u d   172  p r o j e c t s   f rom  t h e   u p p e r   s u r f a c e   of  the   p r o j e c t i o n ,  

t h r o u g h   an  a p e r t u r e   in   t h e   s u p p l y   w h e e l   158  and  a  k n u r l e d  

t h r e a d e d   nu t   174  s e c u r e s   t h e   s u p p l y   whee l   158  to   t h e   s h a f t  

168  by  e n g a g e m e n t   w i t h   t h e   s t u d   172.   The  s h a f t   168  a l s o  

r e l e a s a b l y   m o u n t s   an  a n n u l a r   s p l i t   s u p p o r t   r i n g   182  ( s e e  

F i g u r e s   6  and  9)  w h i c h   can   be  c l a m p e d   to  t h e   s h a f t   168,   b y  

t i g h t e n i n g   a  c l a m p i n g   s c r e w   184,  a t   any  p o s i t i o n   b e t w e e n   t h e  

t op   and  b o t t o m   r e g i o n s   of  t h e   s l e e v e   178.  T h i s   s p l i t   r i n g  

1 8 2  i s   of  l a r g e r   d i a m e t e r   t h a n   t he   s u p p l y   w h e e l   158  and  c a n  

be  p o s i t i o n e d   as  shown  i n   b r o k e n   l i n e   in   F i g u r e   6,  t o  

s u p p o r t   t he   b a s e   of  a  f a s t e n e r   whe re   a p p r o p r i a t e ,   f o r  

e x a m p l e   w h e r e   f a s t e n e r s   h a v i n g   no  h e a d s   a r e   b e i n g   c o a t e d .  

The  s h a f t   168  i s   j o u r n a l l e d   by  b e a r i n g s   186,  a t   u p p e r   a n d  

l o w e r   r e g i o n s ,   in   an  a n n u l a r   co lumn   188  w h i c h   r e c e i v e s   t h e  

s h a f t   and  w h i c h   has   a  f l a n g e d   b a s e   190  by  w h i c h   i t   i s  

r e l e a s a b l y   s e c u r e d   to   t h e   b a s e   p l a t e   60  by  s c r e w s   1 9 2 .  

T h e r e   i s   p r o v i d e d   a  b e a r i n g   r e t a i n i n g   cap  194,  a t   t h e  

b a s e   of  t h e   s h a f t   168  w h i c h   in   a d d i t i o n   has   a  s p l i n e d   e n d  

w h i c h   r e c e i v e s   a  s p r o c k e t   w h e e l   196  s e c u r e d   t h e r e t o   by  a  

s c r e w   198  and  a  k e e p e r   p l a t e   2 0 0 .  

The  a r c u a t e   r e t a i n i n g   p l a t e   164  i s   s u p p o r t e d   f rom  t h e  

b a s e  p l a t e   60  by  c o l u m n s   202  ( o n l y   one  of  w h i c h   i s   shown  i n  

F i g u r e   6 ) .  

As  may  be  s e e n   in   F i g u r e   2  t h e   a p p a r a t u s   i s   d r i v e n   by  a  

m o t o r   d r i v e   t h r o u g h   a  s u i t a b l e   g e a r b o x   203  and  c l u t c h   204  b y  

a  m o t o r   205  ( s e e   F i g u r e   7)  v i a   a  power   s p r o c k e t   whee l   2 0 6  



( s e e   F i g u r e   10)  w h i c h   d r i v e s   s p r o c k e t   w h e e l s   68  and  196  b y  

means   of  a  s p r o c k e t   c h a i n   208  ( f i g u r e   2 ) ,   a  h e a v y   d u t y  

b e a r i n g   shown  g e n e r a l l y   as  210  b e i n g   p r o v i d e d   to  s u p p o r t   t h e  

end  of  a  d r i v e   s h a f t   212  r e l a t i v e   to  t h e   b a s e   p l a t e   60.  A 

c h a i n   t e n s i o n e r / a l i g n m e n t   a s s e m b l y   214  i s   a l s o   p r o v i d e d .  

The  l a t t e r   c o m p r i s e s   a  s u p p o r t   m o u n t i n g   member  216  ( s e e  

F i g u r e   8)  to   w h i c h   i s   j o u r n a l l e d   a  s p r o c k e t   whee l   218  w i t h  

a  h e a v y   d u t y   b e a r i n g ,   t h e   m o u n t i n g   member  216  b e i n g  

s e c u r a b l e   to   t h e   b a s e   p l a t e   60  by  b o l t s   220  p a s s i n g   t h r o u g h  

r e s p e c t i v e   s l o t s   222  in   t h e   b a s e   p l a t e .   A  l a r g e   s l o t   224  i s  

p r o v i d e d   in   t h e   b a s e   p l a t e   by  w h i c h   movemen t   of  t he   m o u n t i n g  

member  216  i s   c o n s t r a i n e d   to  a  l o n g i t u d i n a l   d i r e c t i o n  

r e l a t i v e   to   t h e   s l o t   224,   t h e   m o u n t i n g   member  216  h a v i n g   a  

p r o j e c t i o n   226  s l i d a b l e   a l o n g   t h e   s l o t .   Movemen t   of  t h e  

m o u n t i n g   member   when  t h e   b o l t s   220  a r e   r e l e a s e d   i s  

c o n t r o l l e d   by  an  a d j u s t m e n t   s c r e w   230  ( s e e   F i g u r e   7)  m o u n t e d  

in  a  b r a c k e t   232  s e c u r e d   to  t h e   b a s e   p l a t e   u n d e r s i d e   b y  

b o l t s   234 .   The  s c r e w   230  h a s  a   h e x a g o n a l   head   236  f o r  

a d j u s t m e n t   by  a  w r e n c h   or  s p a n n e r   and  a  l o c k i n g   nu t   2 3 8  

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

b r a c k e t   2 3 2 .  

O p e r a t i o n   of  t he   a p p a r a t u s   i s   as  f o l l o w s ,   t h e   a p p a r a t u s  

b e i n g   s e t   up  as  shown  in   F i g u r e   4  f o r   a  h e a d e d   b o l t   w i t h   a  

s h a n k   h a v i n g   a  t h r e a d e d   end  and  b e i n g   a b o u t   25  mm  l o n g   a n d  

as  shown  in   F i g u r e   6  f o r  a   h e a d e d   b o l t  h a v i n g   a  l e n g t h   o f  

a b o u t   55  mm.  The  d i f f e r e n c e   in   s c a l e s   of  t he   F i g u r e s   i s   t o  

be  b o r n e   in   m i n d .  

R e f e r r i n g   f i r s t l y   to  F i g u r e   1,  f a s t e n e r s   to  be  c o a t e d  

a r e   l o a d e d   i n t o   h o p p e r   A  w h i c h   d i s c h a r g e s   them  s t e a d i l y   o n t o  

e l e v a t o r   c o n v e y o r   B  from  wh ich   t h e y   a r e   d i s c h a r g e d   i n t o   b o w l  

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

h a v i n g   a  h e l i c a l   ramp  (no t   shown)   up  wh ich   t he   f a s t e n e r s  

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

d i s c h a r g e   p o i n t   n e a r   t he   r i m .   A  g a t e   ( n o t   shown)   w h e n  

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



r a i l s   ( i n d i c a t e d   as  160  in   F i g u r e   2)  b e t w e e n   w h i c h   t h e  

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

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

t h e   c o a t i n g   a p p a r a t u s   shown  s c h e m a t i c a l l y   as  E.  A f t e r  

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

b e f o r e   t h e y   come  to   r e s t   on  s low  c o n v e y o r   J  p a s s i n g   t h r o u g h  

c u r i n g   oven   K.  The  f a s t e n e r s   t h e n   p a s s   to   a  h o p p e r   L  a s  

p r o d u c t .   The  a r r a n g e m e n t   of  c o n v e y o r   c h u t e s   and  e l e v a t o r s  

may  be  v a r i e d   to   s u i t   t h e   w o r k i n g   c i r c u m s t a n c e s   and  t h e  

f a s t e n e r s   t o   be  c o a t e d .   The  g a t e   i s   c o n t r o l l e d   by  a  l i g h t  

beam  t r a n s m i t t e r / r e c e i v e r   a s s e m b l y   ( n o t   s h o w n )   w h i c h   c l o s e s  

t h e   g a t e   when  t h e   r a i l s   160  a r e   f u l l   of  f a s t e n e r s .  

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

o p e r a b l e   as  f o l l o w s : -  

F a s t e n e r s   X  a r e   r e c e i v e d   f rom  t h e   r a i l s   160  and  a  s h a n k  

of  e a c h   i s   r e c e i v e d   in   a  r e s p e c t i v e   s l o t   162  in   t h e   s u p p l y  

w h e e l   158.  T h e n c e   t h e y   p a s s   b e t w e e n   t h e   r i n g   16  on  p l a t e   12 

and  r e a c t i o n   s u r f a c e   22  of  t h e   r e a c t i o n   member  20.  T h e  

r o t a t i o n   of  t h e   c i r c u l a r  p l a t e  1 2   c a u s e s   t h e   f a s t e n e r s   to  b e  

r o t a t e d ,   and  a d h e s i v e   i s   a p p l i e d   to   t h e   t h r e a d s   t h e r e o f   in   a  

d e s i r e d   r e g i o n   t h r o u g h   t he   o u t l e t   d u c t s   138,  t h e   a d h e s i v e  

b e i n g   in   t h e   f o r m   of  a  p a s t e .   At  t h e   end  of  t h e   r e a c t i o n  

s u r f a c e   22  t h e   c o a t e d   f a s t e n e r s   f a l l   i n t o   c h u t e   F .  

The  a p p a r a t u s   may  be  a d j u s t e d   to  a c c o m m o d a t e   d i f f e r e n t  

d i a m e t e r s   and  l e n g t h s   of  f a s t e n e r s ,   h e a d e d   and  u n h e a d e d .  

For   e x a m p l e   f o r   l o n g e r   f a s t e n e r s   t h e   s t e a d y i n g   p l a t e   40  i s  

moved  to  a  l o w e r   p o s i t i o n   on  t h e   s l e e v e   30  u s i n g   l o n g e r  

b o l t s   42  and  s p a c e r s   46.  The  a p p l i c a t o r   h e a d   may  be  l o w e r e d  

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

f a s t e n e r   ( g e n e r a l l y   n e a r   i t s   f r e e   u n h e a d e d   end)   by  r e l e a s i n g  

the   s c r e w   c l a m p   knobs   108  t h e n   a d j u s t i n g   t h e   hand  w h e e l   95  

f o l l o w e d   by  t i g h t e n i n g   of  t h e   knobs   108.  I f   t h e   f a s t e n e r s  

a r e   u n h e a d e d   t h e   s u p p o r t   s p l i t   r i n g   182  may  be  moved  to  a  



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

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

182  may  be  t e x t u r e d   f o r   e x a m p l e   w i t h   d i m p l e s   t he   b e t t e r   t o  

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

d i a m e t e r   f a s t e n e r s   the   s u p p l y   w h e e l   158  would   be  e x c h a n g e d  

(by  u n s c r e w i n g   n u t   174)  f o r   one  h a v i n g   f e w e r ,   l a r g e r   s l o t s  

162  and  a l s o   e i t h e r   t he   a p p l i c a t o r   head   134,  r e a c t i o n   m e m b e r  

20  and  a b u t m e n t   132  would   be  e x c h a n g e d   f o r   ones   h a v i n g  

a r c u a t e   s u r f a c e s   of  g r e a t e r   r a d i u s   of  c u r v a t u r e   ( b y  

u n s c r e w i n g   s c r e w s   142,  s c r e w s   156  and  s c r e w s   1 3 3  

r e s p e c t i v e l y ) ,   or  a l t e r n a t i v e l y   t h e   c i r c u l a r   p l a t e   12  w o u l d  

be  e x c h a n g e d   f o r   one  of  s m a l l e r   r a d i u s .   The  s u p p l y   w h e e l  

need   n o t   have   s l o t s   t h e r e i n   bu t   may  i n s t e a d   have  a  r e s i l i e n t  

band  a t   i t   p e r i p h e r y   in  t h e   m a n n e r   of  r i n g   16,  in   w h i c h   c a s e  

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

164  wou ld   be  r e p l a c e d   or  one  of  a  s e l e c t i o n   of  s u p p l y   w h e e l s  

or  d i f f e r e n t   d i a m e t e r s   may  be  c h o s e n   as  a p p r o p r i a t e .   T h e  

f a s t e n e r s   may  be  any  a r t i c l e s   w h i c h   have   a  s tem  w h i c h   can  b e  

g r i p p e d   b e t w e e n   t h e   c i r c u l a r   p l a t e   and  r e a c t i o n   m e m b e r .   T h e  

s tem  need   no t   be  c y l i n d r i c a l   bu t   c o u l d   be  s l i g h t l y   t a p e r e d .  

The  t h i c k n e s s   of  the   a d h e s i v e   c o a t   a p p l i e d   can  b e  

a d j u s t e d   by  f o r e   or  a f t   m o v e m e n t   of  t h e   a p p l i c a t o r   head   1 3 4  

by  u n s c r e w i n g   c l a m p   knob  114  a d j u s t i n g   s c r e w   knob  122  t o  

g i v e   t h e   d e s i r e d   d i s t a n c e   of  t h e   end  of  o u t l e t s   138  f rom  t h e  

f a s t e n e r   and  t h e n   t i g h t e n i n g   c l a m p   knob  1 1 4 .  

As  w i l l   be  s e e n   in   F i g u r e   4  t h e   c i r c u l a r   p l a t e   12  m a y  

be  r e c e s s e d   and  have   a  r e m o v a b l e   a n n u l a r   r i n g   12a  r e c e i v a b l e  

on  t h e   p l a t e ,   t h e   r i n g   16  b e i n g   d i s p o s e d   b e t w e e n   c l i p s  

p r o v i d e d   on  t he   p l a t e   16  and  t h e   a n n u l a r   r i n g   1 2 a .  

The  a p p a r a t u s   is   p r e f e r a b l y   made  s u b s t a n t i a l l y   o f  

s t e e l ,   p r e f e r a b l y   of  s t a i n l e s s   s t e e l   where   c o r r o s i o n  

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

i n t o   c o n t a c t   w i t h   t he   a d h e s i v e ,   or  whe re   a p p r o p r i a t e   o f  

p l a s t i c s .  



I t   w i l l   be  r e a l i s e d   t h a t   t h e   a p p a r a t u s   does   no t   r e l y   o n  

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



1.  A  m e t h o d   of  a p p l y i n g   a  c o a t i n g   to  a  f a s t e n e r   ( F )  

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

in  f r i c t i o n a l   c o n t a c t   w i t h ,   a  p e r i p h e r a l   s u r f a c e   of  a  
r o t a t a b l e   s u p p o r t   w h e e l   (12)   and  a  s t a t i o n a r y   r e a c t i o n  

member  ( 2 0 ) ,   c a u s i n g   t he   f a s t e n e r   to  r o t a t e   by  m o v i n g   t h e  

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

a p p l y i n g   c o a t i n g   m a t e r i a l   a t   a  f i x e d   l o c a t i o n   f rom  a  

s t a t i o n a r y   a p p l i c a t o r   ( 1 3 4 ) .  

2.  A p p a r a t u s   f o r   p e r f o r m i n g   t h e   m e t h o d   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 s e d   by  a  r o t a t a b l e   s u p p o r t   whee l   ( 1 2 ) ,   a  

s t a t i o n a r y   a p p l i c a t o r   head   (134)   a n d ,   a d j a c e n t   a  p e r i p h e r a l  

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

member  ( 2 0 ) ,   t h e   a p p a r a t u s   b e i n g   a r r a n g e d   s u c h   t h a t  

f a s t e n e r s   (F)  to  be  c o a t e d   a r e   s u c c e s s i v e l y   h e l d   i n  

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

(12)   and  t h e   r e a c t i o n   member  ( 2 0 )   and  a r e   c a u s e d   to   r o t a t e ,  

in   u s e ,   as  a  r e s u l t   of  r e l a t i v e   movement   b e t w e e n   t h e  

r o t a t a b l e   s u p p o r t   whee l   (12)   and  t h e   r e a c t i o n   member  ( 2 0 ) ,  

c o a t i n g   m a t e r i a l   b e i n g   a p p l i e d   by  t he   a p p l i c a t o r   head   as  t h e  

f a s t e n e r s   move  by  t h e   a p p l i c a t o r   h e a d .  

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   1  c h a r a c t e r i s e d   in   t h a t  

t h e   r o t a t a b l e   s u p p o r t   w h e e l   ( 1 2 )   is   a r r a n g e d   to  r o t a t e   a b o u t  

a  v e r t i c a l   a x i s .  

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   2  or  C l a i m   3  c h a r a c t e r i s e d  

in  t h a t   t h e   p e r i p h e r a l   s u r f a c e   of  t h e   r o t a t a b l e   s u p p o r t  

whee l   (12)  has  a  r e s i l i e n t   p o r t i o n   ( 1 6 ) ,   t he   d i s t a n c e  

b e t w e e n   t h i s   r e s i l i e n t   p o r t i o n   (16)   and  t h e   r e a c t i o n   m e m b e r  

(20)  b e i n g   a r r a n g e d   to  be  s l i g h t l y   l e s s   t h a n   the   t h i c k n e s s  

of  a  f a s t e n e r   (F)  to  be  c o a t e d .  

5.  A p p a r a t u s   a c c o r d i n g   to  any  one  of  C l a i m s   2  to  4 

c h a r a c t e r i s e d   in   t h a t   t h e r e   is   p r o v i d e d   be low  t h e   p e r i p h e r a l  



r e g i o n   of  t he   r o t a t a b l e   s u p p o r t   whee l   (12)   a  s u p p o r t   e l e m e n t  

( 4 0 )   h a v i n g   a  p e r i p h e r a l   s u r f a c e   a r r a n g e d ,   in   u s e ,   t o  

c o n t a c t   a  l o w e r   p o r t i o n   of  a  f a s t e n e r   (F)  to   be  c o a t e d .  

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   5  c h a r a c t e r i s e d   in   t h a t  

t h e   s u p p o r t   e l e m e n t   (40 )   i s   r e l e a s a b l y   s e c u r e d   ( 4 2 , 4 4 )   t o  

t h e   r o t a t a b l e   s u p p o r t   w h e e l   (12)   and  r o t a t e s   t h e r e w i t h .  

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   6  c h a r a c t e r i s e d   by  m e a n s  

( 4 2 , 4 4 , 4 6 )   f o r   s e l e c t i v e l y   a d j u s t i n g   t h e   s p a c i n g   b e t w e e n   t h e  

s u p p o r t   e l e m e n t   (40).  and  t h e   r o t a t a b l e   s u p p o r t   whee l   ( 1 2 ) .  

8.  A p p a r a t u s   a c c o r d i n g   to   any  one  of  C l a i m s   2  to   7 

c h a r a c t e r i s e d   in   t h a t   t h e   a p p l i c a t o r   h e a d   ( 1 3 4 )   i s   s i t u a t e d  

b e l o w   t h e   r e a c t i o n   member   ( 2 0 ) .  

9.  A p p a r a t u s   a c c o r d i n g   to   any  one  of  C l a i m s   2  to   8 

c h a r a c t e r i s e d   by  a d j u s t m e n t   m e a n s   ( 8 4 , 9 4 , 1 0 4 ;  

1 0 4 , 1 1 0 , 1 1 4 , 1 2 4 )   by  w h i c h   t h e   s p a c i n g   b e t w e e n   t h e   a p p l i c a t o r  

h e a d   ( 1 3 4 )   and  t h e   r o t a t a b l e   s u p p o r t   w h e e l   (12)   can  b e  

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

10.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   9  c h a r a c t e r i s e d   in  t h a t  

t h e   a p p l i c a t o r   h e a d   ( 1 3 4 )   is   a d j u s t a b l y   m o v e a b l e   by  s a i d  

a d j u s t m e n t   means   ( 8 4 , 9 4 , 1 0 4 )   i n   a  d i r e c t i o n   (V)  p a r a l l e l   t o  

t h e   a x i s   of  r o t a t i o n   of  t h e   r o t a t a b l e   s u p p o r t   w h e e l   ( 1 2 ) .  

11.  A p p a r a t u s   a c c o r d i n g   to   C l a i m s   9  or  10  c h a r a c t e r i s e d   i n  

t h a t   t h e   a p p l i c a t o r   head   ( 1 3 4 )   i s   a d j u s t a b l y   m o v a b l e   by  s a i d  

a d j u s t m e n t   means   ( 1 0 4 , 1 1 0 , 1 1 4 , 1 2 4 )   in   a  d i r e c t i o n   (U)  n o r m a l  

to   t h e   a x i s   of  r o t a t i o n   of  t h e   r o t a t a b l e   s u p p o r t   whee l   ( 1 2 ) .  

12.  A p p a r a t u s   a c c o r d i n g   to   any  one  of  C l a i m s   9  t o   11 

c h a r a c t e r i s e d   in   t h a t   t h e   a d j u s t e r   means   ( 8 4 , 9 4 , 1 0 4 ;  

1 0 4 , 1 1 0 , 1 1 4 , 1 2 4 )   i n c l u d e   at   l e a s t   one  c l a m p i n g   e l e m e n t  

( 1 0 8 ; 1 1 4 )   and  a t   l e a s t   one  a d j u s t m e n t   s c r e w   ( 9 4 ; 1 2 4 ) .  



13.  A p p a r a t u s   a c c o r d i n g   to  any  one  of  C l a i m s   2  to  12 

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

member  (20)   an  a b u t m e n t   member  132  w h i c h ,   in   u s e ,   c o n t a c t s   a  

p o r t i o n   of  t h e   f a s t e n e r   (F)  b e l o w   t h a t   p o r t i o n   of  t h e  

f a s t e n e r   (F)  c o n t a c t i n g   the   r e a c t i o n   member  ( 2 0 ) .  

14.  A p p a r a t u s   a c c o r d i n g   to  C l a i m   13  c h a r a c t e r i s e d   in   t h a t  

t h e   a b u t m e n t   member  ( 1 3 2 )   i s   m o u n t e d   n e a r   t h e   a p p l i c a t o r  

head   ( 1 3 4 ) .  

15.  A p p a r a t u s   a c c o r d i n g   to  C l a i m s   13  or  14  c h a r a c t e r i s e d   i n  

t h a t   t h e   a b u t m e n t   member  ( 1 3 2 )   i s   m o u n t e d   ( 1 3 3 , 1 3 3 a , 1 0 4 )   f o r  

m o v e m e n t   t o g e t h e r   w i t h   t he   a p p l i c a t o r   h e a d   (134)   i n   a  

d i r e c t i o n   (V)  p a r a l l e l   to  t h e   a x i s   of   t h e   r o t a t a b l e   s u p p o r t  

w h e e l   ( 1 2 ) .  

16.  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m  

c h a r a c t e r i s e d   by  a  s u p p l y   w h e e l   ( 1 5 8 )   a r r a n g e d   to  s u p p l y  

F a s t e n e r s   (F)  s u c c e s s i v e l y   to   t h e   s u p p o r t   whee l   (12)  f o r  

c o a t i n g .  

17.  A p p a r a t u s   a c c o r d i n g   to  C l a i m   16  c h a r a c t e r i s e d   in   t h a t  

t h e   s u p p l y   w h e e l   ( 1 5 8 )   has   r e c e s s e s   ( 1 6 2 )   w i t h i n   w h i c h  

F a s t e n e r s   (F)  a r e   r e c e i v e d   and  moved  to   t h e   s u p p o r t   w h e e l  

( 1 2 ) .  
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