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@  Method  and  apparatus  for  applying  decals  to  articles. 

A  series  of  decals  are  attached  to  an  elongated  web 
(20)  and  are  spaced  a  generally  constant  distance  apart 
in  the  direction  of  the  length  of  the  web.  The  machine  in- 
cludes  supply  and  take-up  spindles  (28,  30)  for  rotatably 
supporting  reels  (27,  29)  for  the  web,  and  a  web  drive 
(48,  49)  for  moving  the  web  from  the  supply  reel  (27)  to 
the  take-up  reel  (29).  A  mandrel  rotatably  supports  the 
article  (23)  and  a  movable  head  (33)  presses  the  web 
and  the  decal  against  an  article  on  the  mandrel.  The  web 
passes  from  the  supply  reel  (27),  between  the  mandrel 
and  the  head  (33),  and  to  the  take-up  reel  (29).  The  ma- 
chine  further  includes  a  brake  (42)  which,  when  engaged, 
holds  the  web  against  movement,  and  a  decal  sensor  as- 
sembly  (41).  After  the  machine  is  actuated  to  cause  the 
movable  head  (33)  to  press  the  decal  against  an  article 
(23),  the  brake  (42)  is  actuated  to  release  the  web,  and 
the  web  is  then  pulled  across  the  article.  The  moving  web 
rotates  the  head  which  in  turn  engages  and  rotates  the 
mandrel.  The  article  revolves  with  the  mandrel  and  the 
decal  is  rolled  onto  the  article.  The  decal  sensor  assembly 
controls  the  operation  of  the  brake  to  enable  advance  of 
the  web  during  and  after  application  of  each  decal. 



K e r w i n   U . S .   p a t e n t   N o .  3 , 8 1 3 , 2 6 8   d i s c l o s e s   a  m a c h i n e  

f o r   a p p l y i n g  i n d i c i a ,   s u c h   as  d e c a l s ,   to   g e n e r a l l y   c y l i n d r i -  

c a l   a r t i c l e s   s u c h   as  g l a s s e s .   The  d e c a l s   a r e   c a r r i e d   by  a n  

e l o n g a t e d   web  or   s t r i p   of  b a c k i n g   m a t e r i a l ,   and  t h e   web  i s  

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

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

when  t h e   d i e   i s   m o v e d  a g a i n s t   t h e   a r t i c l e .   B r a k e s   a n d  a  

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

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

W h i l e   t h e   m a c h i n e   d i s c l o s e d   in   t h i s   K e r w i n   p a t e n t   w o r k s  

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

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

of  a  g e n e r a l l y   c y l i n d r i c a l   a r t i c l e .   F u r t h e r ,   t h e   m a c h i n e  

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

a  d e c a l   to   an  a r t i c l e   h a v i n g   a  h a n d l e   on  one  s i d e ,   s u c h   a s  

a  mug,  w h e r e   t h e   d e c a l   m u s t   be  a c c u r a t e l y   l o c a t e d   r e l a -  

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

f o r e g o i n g   d e f i c i e n c i e s .  

A  m e t h o d   and  m a c h i n e   in   a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n  

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

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

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

up  r e e l s   f o r   t h e   web,   m e a n s   f o r m i n g   a  web  t r a n s p o r t   p a t h  

f r o m   t h e   s u p p l y   r e e l   to   t h e   t a k e - u p   r e e l   and  d r i v e   means   f o r  

m o v i n g   t h e   web  to   t h e   t a k e - u p   r e e l .   The  m a c h i n e   f u r t h e r  

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

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



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

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

b r a k e .   The  r o l l e r   p r e s s e s   t h e   web  a g a i n s t   t h e   a r t i c l e ,  

t h e   b r a k e   i s   r e l e a s e d ,   and  t h e   d r i v e   m e a n s   m o v e s   t h e   w e b  

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

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

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

of  t h e   b r a k e   in   o r d e r   to   s t a r t   and  s t o p   t h e   m o v e m e n t   o f  

t h e   web ,   and  t o   a c c u r a t e l y   l o c a t e  t h e   n e x t   s u b s e q u e n t  

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

O t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   of   t h e   p r e s e n t  
i n v e n t i o n   w i l l   be  a p p a r e n t   f r o m   t h e   f o l l o w i n g   d e t a i l e d  

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

f i g u r e s   of   t h e   d r a w i n g s   w h i c h ,   by  way  of   a  p r e f e r r e d   e x a m p l e  

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

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

s h o w i n g   a n o t h e r   p o s i t i o n   of   some  of   t h e   p a r t s ;  

F i g .   3  i s   a  f r a g m e n t a r y   e n l a r g e d   v i e w   t a k e n   on  t h e   l i n e  

3-3  of   F i g .   2 ;  

F i g .   4  i s   a  f r a g m e n t a r y   e n l a r g e d   v i e w   t a k e n   on  t h e   l i n e  

4-4  o f  F i g .   1 ;  

F i g .   5  i s   a  f r a g m e n t a r y   v i e w   t a k e n   on  t h e   l i n e   5-5  o f  

F i g .   4 ;  

F i g .   6  i s   an  i l l u s t r a t i o n   of   a  web  c a r r y i n g   d e c a l s ,   t h a t  

may  be  u s e d   in   t h e   m a c h i n e ;  

F i g .   7  i s   a  s c h e m a t i c   e l e c t r i c a l   d i a g r a m   of  a  c o n t r o l  

s y s t e m   of   t h e   m a c h i n e ;   a n d  

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

s y s t e m   and  t h e   m a c h i n e .  

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

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

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

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

f a c i l i t a t e   t h e   d e s c r i p t i o n   of   t h e   p a r t s ,   s i n c e   t h e   a p p a r a -  
t u s   d e s c r i b e d   may  h a v e   v a r i o u s   o r i e n t a t i o n s   b e f o r e   and  d u r i n g  

u s e .  



F u r t h e r ,   a l t h o u g h   t h e   m e t h o d   and  a p p a r a t u s   in   a c c o r d -  

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

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

h a n d l e s ,   s u c h   as  a  mug,  i t   w i l l   be  u n d e r s t o o d   t h a t   t h e  

a p p a r a t u s   a l s o   has   o t h e r   u s e s   and  t h a t   t h e   i n v e n t i o n   i s  

n o t   l i m i t e d   to   any  p a r t i c u l a r   u s e .   Fo r   e x a m p l e ,   t h e   a p p a r a -  
t u s   may  be  u s e d   to   a p p l y   l a b e l s   c a r r i e d   by  a  l o n g   web  r a t h e r  

t h a n   d e c a l s ,   and  t h e   a r t i c l e s   may  n o t   i n c l u d e   a  h a n d l e   a n d  

may  be  s o m e w h a t   t a p e r e d   i n s t e a d   of  g e n e r a l l y   c y l i n d r i c a l .  

W i t h  r e f e r e n c e   to   F i g u r e s   1  and  2  o f   t h e   d r a w i n g s ,  

t h e   a p p a r a t u s   i n c l u d e s   a  b a s e   10  t h a t   h a s   f a s t e n e d   t h e r e t o  

a  v e r t i c a l l y   e x t e n d i n g   s u p p o r t   p o s t   11.  At  t h e   u p p e r   e n d  

of  t h e   s u p p o r t   p o s t   11  i s   f a s t e n e d   a  g e n e r a l l y   r e c t a n g u l a r  

m o u n t i n g   p l a t e   12  w h i c h   s u p p o r t s   m o s t   of   t h e   o p e r a t i n g .  

m e c h a n i s m s   and  t h e   c o n t r o l   c i r c u i t r y   of  t h e   m a c h i n e .   A 

c o n t r o l   box  and  p a n e l   13  a r e   m o u n t e d   a t   a p p r o x i m a t e l y   t h e  

c e n t e r   s e c t i o n   of  t h e   m o u n t i n g   p l a t e   12  and  h o u s e s   t h e  

c o n t r o l   c i r c u i t r y   i l l u s t r a t e d   in   F i g u r e   7 .  

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

t r a n s f e r   d e c a l s   f r o m   an  e l o n g a t e d   web  to   a  w a r e   or  a r t i c l e .  

W i t h   r e f e r e n c e   to   F i g u r e s   1,  2  and  6,  t h e   e l o n g a t e d   web  i s  

i n d i c a t e d   by  t h e   r e f e r e n c e   n u m e r a l   20  and  a  s e r i e s   of  d e c a l s  

21  on  t h e   web  a r e   i n d i c a t e d   by  t h e   r e f e r e n c e   n u m e r a l s   2 1 A ,  

21B  and  21C.  The  d e c a l s   a r e   r e l e a s a b l y   f o r m e d   on  one  s i d e  

of   t h e   web  20  and  may  be  c o n v e n t i o n a l   h e a t - r e l e a s e   d e c a l s .  

A  s e r i e s   of   m a r k s   22  a r e   f o r m e d   on  t h e   o t h e r   or  b a c k s i d e   o f  

t h e   web  and  a r e   i n d i c a t e d   by  t h e   n u m e r a l s   22A,  22B  and  2 2 C ,  

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

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

t h e   web  to   a  w a r e   and  i n  t h e   p r e s e n t   s p e c i f i c   e x a m p l e  

i l l u s t r a t e d   in   t h e   d r a w i n g s ,   t h e   w a r e   c o n s i s t s   of  a  mug  23  

h a v i n g   a  g e n e r a l l y   c y l i n d r i c a l   o u t e r   w a l l   s u r f a c e   24  and  a  

h a n d l e   25  t h a t   e x t e n d s   r a d i a l l y   o u t w a r d l y   f r o m   one  s i d e   o f  

t h e   s u r f a c e   24,   as  b e s t   shown  in  F i g .   1  and  3.  The  l e n g t h  

of  e a c h   d e c a l   21  i s   l e s s   t h a n   t h e   o u t e r   c i r c u m f e r e n c e   o f  

t h e   o u t e r   mug  s u r f a c e   24,   and  as  w i l l   be  d e s c r i b e d   h e r e a f t e r ,  



t h e   d e c a l   i s   r o l l e d   o n t o   the,   s u r f a c e   24  f r o m   one  s i d e   o f  

t h e   h a n d l e   25  to   t h e   o t h e r   s i d e  o f   t h e   h a n d l e .  

A f t e r   m a n u f a c t u r e   of   t h e   web  20  and  t h e   d e c a l s   2 1  

t h e r e o n ,   t h e   web  i s   wound  on  a  f e e d   or   s u p p l y   r e e l   27  

( F i g .   1)  w h i c h   i s   r o t a t a b l y   m o u n t e d   on  a  s u p p l y   s p i n d l e  
28  of  t h e   p r e s e n t   m a c h i n e .   The  s u p p l y   s p i n d l e   28  i s   m o u n -  
t e d   in   t h e   u p p e r   l e f t - h a n d   c o r n e r   of  t h e   p l a t e   12  as  s e e n  

in   F i g .   1,  and  t h e   s u p p l y   s p i n d l e   i s   p r e f e r a b l y   c o n n e c t e d  

to   an  e l e c t r i c   m o t o r   as  w i l l   be  d e s c r i b e d   h e r e i n a f t e r   i n  

c o n n e c t i o n   w i t h   t h e   c o n t r o l   c i r c u i t   o f  F i g u r e   7.  F r o m  

t h e   s u p p l y   r e e l   27  t h e   web  20  e x t e n d s   a l o n g   a  web  t r a n s p o r t  

p a t h   t o   a  t a k e - u p   or   r e w i n d   r e e l   29  t h a t   i s   r o t a t a b l y   m o u n t e d  

on  a  t a k e - u p   s p i n d l e   30 .   The  s p i n d l e   30  i s   m o u n t e d   in   t h e  

u p p e r   r i g h t - h a n d   c o r n e r   as   s e e n   i n  F i g u r e   1  of   t h e   p l a t e   12  

and  a n o t h e r   m o t o r ,   shown  in  F i g u r e   7  and  to   be  d e s c r i b e d  

h e r e i n a f t e r ,   i s   c o n n e c t e d   to   t u r n   t h e   t a k e - u p   s p i n d l e   3 0  

in   o r d e r   to   w i n d   t h e   web  20  o n t o   t h e   t a k e - u p   r e e l   2 9 .  

The  web  t r a n s p o r t   p a t h   c a r r i e s   or   c o n d u c t s   t h e   w e b  

20  b e t w e e n   t h e   w a r e   23  and  a  v e r t i c a l l y   m o v a b l e  h e a d   3 3 .  

As  i s   b e s t   shown  in   F i g u r e s   1  and  2,  t h e   h e a d   33  h a s  

t h e   c o n f i g u r a t i o n   of  t h e   l e t t e r   "T"  and  a  p r e s s u r e   r o l l e r  3 4  i s  

f r e e l y  r o t a t a b l y   m o u n t e d   a t   t h e   l o w e r   end  of  t h e   v e r t i c l e  

or   c e n t e r   p o s t   of  t h e   "T" .   The  a x i s   o f  t h e   r o l l e r   34  i s  

p a r a l l e l   to   t h e   s u r f a c e   24  ( F i g .   3)  and  i t s   l e n g t h   i s  

a p p r o x i m a t e l y   e q u a l   to   t h e   w i d t h   of   t h e   web  20  b u t   l e s s  

t h a n   t h e   h e i g h t   of   t h e   s u r f a c e   24.   The  c r o s s   member   o r  

t o p   b a r   of  t h e   T - s h a p e d   h e a d   33  i s   f a s t e n e d   to   t h e   l o w e r  

end  of  a  p i s t o n   r o d   36  of   an  a i r   c y l i n d e r   37.   The  a i r  

c y l i n d e r   37  i s   c o n t r o l l e d   by  a  s o l e n o i d - o p e r a t e d   v a l v e  

( F i g .   7)  s u c h   t h a t ,   when  t h e   s o l e n o i d   i s   e n e r g i z e d ,   t h e  

p i s t o n   rod   36  and  t h e   h e a d   33  a r e   moved   d o w n w a r d l y   t o   t h e  

down  or  l o w e r   p o s i t i o n   shown  in   F i g u r e   2.  When  t h e   s o l e n -  

o i d   i s   n o t   e n e r g i z e d ,   t h e   p i s t o n   r o d   36  and  t h e   h e a d   33  

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

F i g u r e   1 .  



The  t r a n s p o r t   p a t h   f o r   t h e   web  20  f u r t h e r   c a r r i e s  

t h e   web  p a s t   a  s e n s o r   a s s e m b l y   41  w h i c h   r e s p o n d s   to   t h e  

d a r k   m a r k s   2.2  shown  in   F i g .   6,  t h e   s e n s o r   a s s e m b l y   41  

b e i n g   b e t t e r   i l l u s t r a t e d   in   F i g u r e s   4  and  5,  p a s t   a  w e b  

b r a k e   42,   p a s t   a  f i r s t   p a i r   of  i d l e r   r o l l e r s   43  t h a t   a r e  

m o u n t e d   on  an  arm  44,  a c r o s s   t h e   h e a d   33,   p a s t   a  s e c o n d  

p a i r   of  i d l e r   r o l l e r s   46  t h a t   a r e   m o u n t e d   on  a  s e c o n d  

arm  47,   p a s t   a  d r i v e   r o l l e r   48  and  p r e s s u r e   r o l l e r   4 9 ,  

and  t o   t h e   t a k e - u p   r e e l   2 9 .  

W i t h   r e f e r e n c e   to   F i g u r e s   4  and  5,  t h e   s e n s o r   a s s e m -  

b l y   41  c o m p r i s e s   a  b r a c k e t   51  t h a t   i s   f a s t e n e d   to   t h e  

m o u n t i n g   p l a t e   12  by  a  p l u r a l i t y   of  m o u n t i n g   s c r e w s   5 2 .  

S e c u r e d   to   and  e x t e n d i n g   f o r w a r d l y   f rom  t h e   b r a c k e t   5 1  

a r e   a  m o u n t i n g   arm  53  t h a t   i s   f a s t e n e d   to   t h e   u p p e r   e n d  

of  t h e   b r a c k e t   51  by  s c r e w s   54,   and  a  l o w e r   p h o t o c e l l  

s u p p o r t   or  h o u s i n g   56  t h a t   i s   s e c u r e d   to   t h e   l o w e r   e n d  

of  t h e   b r a c k e t   51  by  m o u n t i n g   s c r e w s   57.   E x t e n d i n g  

v e r t i c a l l y   b e t w e e n   t h e   l o w e r   h o u s i n g 5 6   and  t h e   arm  53  a r e  

a  g u i d e p o s t   58  and  an  a d j u s t i n g   p o s t   59.  The  p o s t   58  i s  

s e c u r e d   a t   i t s   e n d s   to   t h e   h o u s i n g   56  and  t h e   arm  5 3 ,  

w h e r e a s   t h e   a d j u s t i n g   p o s t   59  i s  • r o t a t a b l y   m o u n t e d   o n  
t h e   h o u s i n g   56  and  on  t h e   o u t e r   end  of  t h e   arm  53.   An 

u p p e r   p h o t o c e l l   h o u s i n g   61  i s   t h r e a d e d l y   c o n n e c t e d   to   t h e  

a d j u s t i n g   p o s t   59  and  s l i d a b l y   c o n n e c t e d   to   t h e   g u i d e p o s t  

58.   At  t h e   u p p e r   end  of  t h e   a d j u s t i n g   p o s t   59  i s   s e c u r e d  

a  knob   63  w h i c h   may  be  m a n u a l l y   t u r n e d   in   o r d e r   to   r o t a t e  

t h e   p o s t   59.   W h i l e   t h e   p o s t   59  i s   a b l e   to   r o t a t e ,   i t   c a n -  

n o t   move  v e r t i c a l l y   w i t h   r e s p e c t   to   t h e   h o u s i n g   56  and  t h e  

arm  53.   I t   w i l l   be  a p p a r e n t   f r o m   t h e   f o r e g o i n g   t h a t  

w h i l e   t h e   l o w e r   p h o t o c e l l   h o u s i n g   56  i s   f i x e d   in   p l a c e ,  

t h e   p o s i t i o n   of  t h e   u p p e r   p h o t o c e l l   h o u s i n g   61  may  b e  

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

h o u s i n g   by  t u r n i n g   t h e   knob   63  and  t h e   a d j u s t i n g   p o s t  
59,   s u c h   t u r n i n g   c a u s i n g   t h e   u p p e r   p h o t o c e l l   h o u s i n g   61  
to   be  s c r e w e d   u p w a r d l y   or   d o w n w a r d l y   d e p e n d i n g   upon   t h e  



d i r e c t i o n   of  r o t a t i o n   of  t h e   p o s t   59.   The  g u i d e p o s t   5 8 ,  

of   c o u r s e ,   h o l d s   t h e   u p p e r   p h o t o c e l l   h o u s i n g   61  s u b s t a n -  

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

t h e   h o u s i n g   6 1 .  

The  u p p e r   p h o t o c e l l   h o u s i n g   61  s u p p o r t s   an  u p p e r  

p h o t o c e l l   or   s e n s o r   66  and  a  l i g h t   s o u r c e   67,  and  t h e  

l o w e r   p h o t o c e l l   h o u s i n g   56  s u p p o r t s   a  l o w e r   p h o t o c e l l  

or   s e n s o r   68  and  a  l o w e r   l i g h t   s o u r c e   6 9 .  

As  b e s t   shown  in   F i g u r e   1,  t h e   web  20  i s   moved   c l o s e l y  

a d j a c e n t   t h e   s e n s o r   a s s e m b l y   41  by  an  i d l e r   r o l l e r   71  w h i c h  

i s   s p a c e d   c l o s e l y   a d j a c e n t   t h e   p h o t o c e l l   h o u s i n g s   56  and  6 1 .  

The  s i d e   of  t h e   web  20  w h i c h   f a c e s   t h e   p h o t o c e l l   s e n s o r s   66 

and  68  c o n t a i n s   t h e   d a r k   m a r k s   22.   W i t h   r e f e r e n c e   t o  

F i g u r e   5,  t h e   l i g h t   s o u r c e   67,   f o r   e x a m p l e ,   d i r e c t s   l i g h t  

t o w a r d   t h e   web  20  and  in   t h e   a b s e n c e   of   a  d a r k   m a r k ,   s o m e  

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

p h o t o c e l l   66.   H o w e v e r ,   when  a  d a r k   m a r k   22  c r o s s e s   t h e  

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

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

d a r k   m a r k   i s   s e n s e d   by  t h e   p h o t o c e l l   66.  The  l o w e r   l i g h t  

s o u r c e   69  and  p h o t o c e l l   s e n s o r   68,  of  c o u r s e ,   o p e r a t e  

s i m i l a r l y .   The  s e n s o r   a s s e m b l y   41  i s   l o c a t e d   r e l a t i v e   t o  

t h e   d e c a l s   21  and  t h e   m a r k s   22  so  t h a t   t h e   f o r w a r d   e d g e   o f  

a  d e c a l   21  i s   a d j a c e n t   t h e   p r e s s u r e   r o l l e r   34  when  t h e  

h e a d   33  i s   d o w n  a s   shown  in  F i g .   2  and  when  a  mark   22  i s  

a d j a c e n t   t h e   l o w e r   c e l l   6 8 .  

S i n c e   a  m a r k   22  i s   a s s o c i a t e d   w i t h   e a c h   d e c a l   21  a n d  

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

i n s t e a d   of  t h e   m a r k s ,   t h e   s e n s o r s   may  be  c o n s i d e r e d   to   s e n s e  

or   r e s p o n d   to   t h e   d e c a l s .  

W i t h   r e f e r e n c e   to   F i g u r e s   1  and  2,  t h e   b r a k e   a s s e m b l y  

42  may  b e  t h e   same  as  t h e   b r a k e   43  shown  in   p a t e n t   N o .  

3 , 8 1 3 , 2 6 8 ,   and  c o m p r i s e s   a  m o u n t i n g   b r a c k e t   76  t h a t   i s   f a s t e n -  

ed  to   t h e   m o u n t i n g   p l a t e   12.   S e c u r e d   to   t h e   m o u n t i n g   b r a c k e t  

76  a r e   a  s t o p   77  on  one  s i d e   of  t h e   web  20  and  a  s u p p o r t   78  



on  t h e   o t h e r   s i d e   of   t h e   web.   The  s u p p o r t   78  c a r r i e s   a  

s o l e n o i d   c o n t r o l l e d   a i r   c y l i n d e r   79  i n c l u d i n g   a  p l u n g e r  

81,  and  a  p i s t o n   or  p r e s s u r e ,   m e m b e r   82  i s   s e c u r e d   to   t h e  

o u t e r   end  of  t h e   p l u n g e r   81.  The  p i s t o n   or  p r e s s u r e  

member   82  i s   g e n e r a l l y   U  s h a p e d   and  i s   m o v a b l e   h o r i z o n t a l l y  

as  s e e n   i n   F i g .   1,  and  t h e   e n d s   of  the.   a rms   of  t h e   U  e x t e n d  

a c r o s s   t h e   s i d e s   of  t h e   s u p p o r t   78  so  t h a t   t h e   m o v e m e n t   o f  

t h e   p i s t o n - 8 2   i s   g u i d e d   by  t h e   s u p p o r t   78.   The  c y l i n d e r   7 9 ,  

when  e n e r g i z e d ,   m o v e s   t h e   p l u n g e r   81  and  t h e   p i s t o n   82 

t o w a r d   t h e   l e f t   and  t h e r e b y   c l a m p s   t h e   web  20  t i g h t l y   b e -  

t w e e n  t h e   p i s t o n   82  and  t h e   s t o p   77,   t h e r e b y   p r e v e n t i n g  

m o v e m e n t   of  t h e   web  20.   When  t h e   c y l i n d e r   79  i s   n o t  

e n e r g i z e d ,   t h e   p i s t o n   82  i s   moved  t o w a r d   t h e   r i g h t   as  s e e n  

in  F i g .   1  away  f r o m   t h e   web  20  and  t h e   web  i s   r e l e a s e d ,  

as  shown  in  F i g u r e ,   2 .  

The  i d l e r   r o l l e r s   43  m o u n t e d   on  t h e   arm  44  and  t h e  

i d l e r   r o l l e r s   46  m o u n t e d   on  t h e   arm  47  a r e   g e n e r a l l y  

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

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

No.  3 , 8 1 3 , 2 6 8 .   In  t h e   m a c h i n e   shown  in   t h e   p a t e n t ,   t h e  

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

t h e   a rms  a r e   p r e f e r a b l y   l o c k e d   in   p l a c e .  

The  web  t r a n s p o r t   p a t h   i s   f u r t h e r   f o r m e d   by  a  p a i r  

of  g u i d e s   91  and  92  w h i c h   a r e   l a t e r a l l y   s p a c e d   on  o p p o -  

s i t e   s i d e s   o f  t h e   p r e s s u r e   r o l l e r   34  and  t h e   h e a d   3 3 .  

The  two  g u i d e s   91  and  92  a r e   c u r v e d   a t   t h e i r   l o w e r   e n d s  

t o w a r d   e a c h   o t h e r   and  in   t h e   d i r e c t i o n   of  t h e   r o l l e r  

34  as  shown  in   F i g u r e   1,  and  t h e   two  g u i d e s   a r e   f o r m e d  

a t   t h e   l o w e r   e n d s   of  two  p l a t e s   93  and  94  w h i c h   i n  

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

12.  The  l o w e r   s u r f a c e s   of  t h e   g u i d e s   91  and   92  a r e  

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

p r e s s u r e   r o l l e r   34  when  t h e   h e a d   33  i s   in   i t s   u p p e r  

p o s i t i o n ,   as  shown  in   F i g u r e   1.  The  two  g u i d e s   91  and  92  



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

r o l l e r   34  and  t h e   h e a d   33  a r e   a b l e   to   move  d o w n w a r d l y  

b e t w e e n   t h e m .  

W i t h   r e f e r e n c e   to   F i g u r e   2,  when  t h e   h e a d   33  i s  

moved  d o w n w a r d l y ,   t h e   p r e s s u r e   r o l l e r   34  f o l d s   t h e   w e b  

20  d o w n w a r d l y   and  a c r o s s   a  p a i r   of  l a t e r a l l y   s p a c e d  

i d l e r   r o l l e r s   96  and  97.   A g a i n ,   t h e   r o l l e r s   96  and  97  

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

p o s t   of  t h e   h e a d   33  to   move  d o w n w a r d l y   b e t w e e n   t h e m .  

At  i t s   l o w e r m o s t   p o s i t i o n ,   t h e   p r e s s u r e   r o l l e r   34  i s  

b e l o w   t h e   l e v e l   of  t h e   g u i d e s   91  and  92  and  t h e   l e v e l  

of  t h e   i d l e r   r o l l e r s   96  and  97,  and  t h e   p r e s s u r e   r o l l e r  

34  f o l d s   t h e   web  and  p r e s s e s   i t   a g a i n s t   t h e   o u t e r   s u r -  

f a c e   24  of  t h e   mug  23.  The  f o r c e   of  t h e   a i r   c y l i n d e r  

37  p r e s s e s   t h e   r o l l e r   34  t i g h t l y   a g a i n s t   t h e   web  2 0  

and  p r e s s e s   t h e   web  o n t o   t h e   s u r f a c e   24,   and  as  s h o w n  

in  F i g u r e   2,  t h e   web  m a k e s   a  n a r r o w   c o n t a c t   w i t h   t h e  

o u t e r   s u r f a c e   24  of  t h e   mug  23.   The  s u r f a c e   of  t h e  

web  w h i c h   c o n t a c t s   t h e   mug  23  i s ,   of   c o u r s e ,   t h e   s i d e  

w h i c h   c a r r i e s   t h e   d e c a l s   21.  As  p r e v i o u s l y   m e n t i o n e d ,  

t h e   d e c a l s   may  be  h e a d   r e l e a s e   d e c a l s ,   a n d  i n   s u c h   e v e n t  

t h e   mugs  23  a r e   p r e f e r a b l y   p r e h e a t e d   b e f o r e   b e i n g   p r o -  
c e s s e d   in   t h e   m a c h i n e . .   Such   a  h e a t   r e l e a s e   d e c a l   i n c l u d e s  

a  wax  l a y e r   t h a t   i s   m e l t e d   by  t h e   h e a d   and  r e l e a s e s   t h e  

d e c a l   f r o m   t h e   web.   C o n s e q u e n t l y ,   when  t h e   p r e s s u r e  

r o l l e r   34  p r e s s e s   t h e   web  and  t h e   d e c a l   t i g h t l y   a g a i n s t  

t h e   h e a t e d   mug,  t h e   d e c a l   i s   t r a n s f e r r e d   f r o m   t h e   web  t o  

t h e   mug.  T h e r e a f t e r ,   an  a d d i t i o n a l   h e a t i n g   or   b a k i n g   s t e p  

may  t a k e   p l a c e   to   p e r m a n e n t l y   f i x   t h e   d e c a l   on  t h e   m u g .  
In  t h e   c a s e   w h e r e   a  l a b e l  i s   t r a n s f e r r e d   f r o m   t h e   web  t o  

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

n o t   r e q u i r e d .  

The  c o n s t r u c t i o n   of  t h e   d r i v e   r o l l e r   48  may  be  t h e  

same  as  t h e   c o r r e s p o n d i n g   d r i v e   r o l l e r   31  i l l u s t r a t e d   a n d  

d e s c r i b e d   in   t h e   a b o v e - m e n t i o n e d   K e r w i n   p a t e n t ,   and  t h e  

m o u n t i n g   and  o p e r a t i o n   of   t h e   p r e s s u r e   r o l l e r   49  may  a l s o  

be  t h e   same  as  t h e   p r e s s u r e   r o l l e r   32  d e s c r i b e d   in   t h e  

p a t e n t .   The  d r i v e   r o l l e r   48  has   an  o u t e r   f r i c t i o n   s u r f a c e  



t h a t   p u l l s   on  t h e   web,   and  i t s   d r i v e   i n c l u d e s   a  s l i p  

c l u t c h   t h a t   p e r m i t s   t h e   r o l l e r   48  to   r e m a i n   s u b s t a n t i a l -  

ly   s t a t i o n a r y   w h i l e   t h e   b r a k e   a s s e m b l y   42  e n g a g e s   a n d  

h o l d s   t h e   web  a g a i n s t   m o v e m e n t .  

As  p r e v i o u s l y   m e n t i o n e d   and  as  d e s c r i b e d   in   t h e  

K e r w i n   p a t e n t ,   t h e   t a k e - u p   s p i n d l e   30  h a s   t o r q u e   a p p l i e d  

t h e r e t o   by  a  m o t o r   to   t e n d   to   t u r n   t h e   t a k e - u p   r e e l   2 9  

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

As  i l l u s t r a t e d   in   F i g u r e s   1  and  2,  t h e   w a r e   o r . m u g  

23  i s   s u p p o r t e d   b e l o w   t h e   l e v e l   of  t h e  w e b   20  and  t h e  

v e r t i c a l l y   m o v a b l e   h e a d   33.   W i t h   s p e c i f i c   r e f e r e n c e   t o  

F i g .   3,  t h e   mug  23  i s   r o t a t a b l y   s u p p o r t e d   by  a  f r e e l y  

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

n u m e r a l   101 .   The  m a n d r e l   101  c o m p r i s e s   a  s h a f t   102  t h a t  

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

p a r t   103  t h a t   i s   m o u n t e d   c l o s e l y   a d j a c e n t   t h e   p o s t   11  a n d  

u n d e r n e a t h   t h e   h e a d   33.   The  p a r t   103  s u p p o r t s   a  p a i r   o f  

s p a c e d   b a l l   b e a r i n g s   104  w h i c h ,   in   t u r n ,   s u p p o r t   t h e   r e a r -  

w a r d   end  p o r t i o n   of  t h e   s h a f t   102 .   The  s h a f t   102  e x t e n d s  

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

s u p p o r t   p a r t   103 .   On  t h e   f o r w a r d   end  p o r t i o n   of   t h e  

s h a f t   102  i s   s e c u r e d   a  t u b u l a r   s l e e v e   1 0 6 ,   t h e   s h a f t   1 0 2  

e x t e n d i n g   t h r o u g h   t h e   c e n t e r   of   t h e   s l e e v e   106  and  b e i n g  

s e c u r e d   t h e r e t o   by  a  n u t   107  on  t h e   t h r e a d e d   f o r w a r d  

end  of   t h e   s h a f t   102 .   The  r e a r w a r d   end  of   t h e   s l e e v e   1 0 6  

e n g a g e s   t h e   i n n e r   r a c e   of  t h e   f o r w a r d   b a l l   b e a r i n g   1 0 4 ,  

and  i t   w i l l   be  a p p a r e n t   t h a t   t h e   s l e e v e   106  and  t h e   s h a f t  

102  a r e   a b l e   to   r o t a t e   f r e e l y   on  t h e   b e a r i n g s   r e l a t i v e   t o  

t h e   s u p p o r t   p a r t   103  and  t h e   f r a m e   of  t h e   m a c h i n e .  A  

r e s i l i e n t   c o l l a r   108  i s   f a s t e n e d   a r o u n d   t h e   o u t s i d e   of  t h e  

s l e e v e   106 .   W h i l e   t h e   Q - r i n g   111  may  be  o m i t t e d ,   t h e  

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

i n c l u d e s   an  0 - r i n g   111  f a s t e n e d   in   a  g r o o v e   f o r m e d  

in   a  f l a n g e   109  a t   t h e   r e a r w a r d   end  of  t h e   s l e e v e   1 0 6 .  

A n o t h e r   0 - r i n g   112  i s   f a s t e n e d   in   a  g r o o v e   f o r m e d   in   t h e  

f o r w a r d   f a c e   of  t h e  s l e e v e   1 0 6 .  

Means   i s   a l s o   p r e f e r a b l y   p r o v i d e d   to  f o rm  a  p a r t i a l .  



may  be  p r o v i d e d   f o r   t h i s   p u r p o s e ,   in   t h e   s p e c i f i c   e x a m p l e  

i l l u s t r a t e d   in   F i g u r e   3  t h e   v a c u u m   a r r a n g e m e n t   i n c l u d e s   a  

p a s s a g e   116  f o r m e d   s u b s t a n t i a l l y   on  t h e   c e n t e r   l i n e   of  t h e  

s h a f t   102 ,   t h e   p a s s a g e   116  e x t e n d i n g   f r o m   t h e   f o r w a r d   e n d  

of   t h e   s h a f t   t o   t h e  s u p p o r t   p a r t   103 .   R a d i a l   p a s s a g e s  a r e  

f o r m e d   t h r o u g h  a   b e a r i n g   s u p p o r t   w a l l   100  of   t h e   p a r t   1 0 3  

and  t h r o u g h   a  s p a c e r   1 0 5 ,   and  a  s o l e n o i d   c o n t r o l l e d   a i r  

v a l v e   118  i s   c o n n e c t e d   to   t h e   r a d i a l   p a s s a g e s   117 .   A 

t u b i n g   119  c o n n e c t s   t h e   v a l v e   118  w i t h   a  v a c u u m   s o u r c e  

( n o t   s h o w n ) ,   s u c h   as   a  pump.   T h u s ,   a  v a c u u m   a p p l i e d  

w i t h i n   t h e   p a s s a g e   116  w i l l   a p p e a r   w i t h i n   t h e   i n t e r i o r  

of   t h e   mug  23  and  w i l l   be  s e a l e d   by  t h e   0 - r i n g   1 1 2 .  

T h i s   v a c u u m ,   as   w i l l   be   e x p l a i n e d   h e r e i n a f t e r ,   i s   s e l e c -  

t i v e l y   a p p l i e d   a t   t i m e s   t o   h o l d   t h e   mug  23  t i g h t l y   i n  

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

W i t h   r e f e r e n c e   to   F i g .   3,  t h e   h e a d   33  i n c l u d e s   t w o  

s p a c e d   a p a r t   s u p p o r t s   1 1 0 .   The  p r e s s u r e   r o l l e r   34  i s   l o -  

c a t e d   b e t w e e n   t h e   s u p p o r t s   110  and  f r e e l y   r o t a t a b l y   m o u n t e d  

t h e r e o n   by  a  p i n   1 1 5 .   On  t h e   r e a r w a r d   s i d e   of  t h e   h e a d   3 3 ,  

a  r i n g   120  i s   s e c u r e d   to   t h e   o u t e r   end   of   t h e   p i n   115  a n d  

i t   r o t a t e s   w i t h   t h e   p i n   115  and  t h e   r o l l e r   34.   When  t h e  

m a c h i n e   i s   p r o v i d e d   w i t h   t h e   0 - r i n g   1 1 1 ,   t h e   r i n g   120  i s  -  

a l i g n e d   w i t h   t h e   0 - r i n g   111 ,   and  when  t h e   h e a d   33  i s   i n  

i t s   d o w n w a r d   p o s i t i o n   t h e   r i n g   120  t i g h t l y   e n g a g e s   t h e  

0 - r i n g   111 .   T h u s ,   t h e   r o l l e r   34,   t h e   p i n   115 ,   t h e   r i n g  

120 ,   t h e   s l e e v e   106  and   t h e   mug  23  a l l   r o t a t e   in   u n i s o n .  

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

t h e   m a c h i n e ,   w h i c h   w i l l   t h e n   be  d e s c r i b e d   in   more   d e t a i l  

in   c o n n e c t i o n   w i t h   F i g u r e s   7  and  8.  At  t h e   b e g i n n i n g   o f  

a  c y c l e ,   an  o p e r a t o r   of  t h e   m a c h i n e   p o s i t i o n s   a  mug  on  t h e  

m a n d r e l   101  as   shown  in   F i g u r e s   1  to   3.  F u r t h e r ,   t h e   o p e r a -  

t o r   l o c a t e s   t h e   h a n d l e   25  of   t h e   mug  3  a d j a c e n t   t h e   r i g h t -  

hand   g u i d e   95  as  shown  in   F i g .   1.  At  t h e   b e g i n n i n g   of  a  

c y c l e   of   o p e r a t i o n ,   t h e   h e a d   33  i s   in   t h e   u p p e r   p o s i t i o n  

shown  in   F i g u r e   1.  The   o p e r a t o r   t h e n   a c t u a t e s   a  s t a r t   s w i t c h ,  

w h i c h   may  be  an  o r d i n a r y   f o o t   p e d a l   s w i t c h ,   and  s t a r t s   a  

c y c l e   of   o p e r a t i o n .   The  h e a d   33  i s   moved   d o w n w a r d l y   by  t h e  

a i r   c y l i n d e r   37  and  a  p a r t i a l   v a c u u m   i s   a p p l i e d   w i t h i n   t h e  



i n t e r i o r   of  t h e  m u g   23  t o   h o l d   t h e   mug  i n   p l a c e .   As  t h e  

h e a d   33  moves   d o w n w a r d l y ,   t h e   web  20  i s   f o l d e d   a h e a d   of  t h e  

p r e s s u r e   r o l l e r   34  as  shown  in   F i g .   2,  and  t h e   b r a k e   42  i s  

a p p l i e d   to   g r i p   t h e   web.   The  d r i v e   r o l l e r   48  i s   c o n t i n u -  

o u s l y   p o w e r e d   and   e x e r t s   a  p u l l   on  t h e   web  w h i c h   h o l d s   i t  

t i g h t   u n d e r   t h e   h e a d   33,  b u t   t h e   web  to   be  f o l d e d   u n d e r  

t h e   r o l l e r   34  i s  p u l l e d   b a c k w a r d l y   s o m e w h a t   p a s t   t h e   d r i v e  

r o l l e r   48.   When  t h e   h e a d   33  r e a c h e s   i t s   l o w e r   p o s i t i o n  

shown  in  F i g s .   2  and  3,  t h e  p r e s s u r e   r o l l e r   34  p r e s s e s   t h e  

web  t i g h t l y   a g a i n s t   the.  o u t e r   s u r f a c e   of   t h e   mug  23  a n d  

t h e n   t h e   b r a k e   42  i s   r e l e a s e d .   The  p r e v i o u s l y   m e n t i o n e d   w a x  

c o a t i n g   on  t h e   d e c a l   m e l t s   due   to   t h e   h e a t   of   t h e   mug  a n d  

t h e   d e c a l   i s   t r a n s f e r r e d   to   t h e   mug.  T h e r e   i s   good   f r i c -  

t i o n a l   e n g a g e m e n t   b e t w e e n   t h e   web,   t h e   p r e s s u r e   r o l l e r   3 4  

and  t h e   mug,  and  t h e y   a l l   move  t o g e t h e r .   The  d r i v e   r o l l e r  

48  p u l l s   t h e   web  20  f o r w a r d l y   t o w a r d   t h e   t a k e u p   r e e l   29  a n d  

t h e   p r e s s u r e   e x e r t e d   by  t h e   r o l l e r   34  on  t h e   web  and  a g a i n s t  

t h e   mug  23  i s   s u f f i c i e n t   f o r   t h e   web  to   t u r n   t h e   p r e s s u r e  
r o l l e r   34  and  to   r o t a t e   t h e   mug  in   t h e   c l o c k w i s e   d i r e c t i o n  

as  s e e n   in   F i g u r e s   1  and  2,  t h e   e n t i r e   m a n d r e l   and  t h e   m u g ,  

of   c o u r s e ,   r o t a t i n g   r e l a t i v e   to   t h e   s u p p o r t   p a r t   103 .   T h e  

p r e s s u r e   r o l l e r   34  may  be  m a d e ,   f o r   e x a m p l e ,   of  s i l i c o n e  

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

l i n e   of  e n g a g e m e n t   w i t h   t h e   web ,   and  t h e r e b y   p l a c e   a  n a r r o w  

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

s u r f a c e   of  t h e   mug.  T h i s   n a r r o w   e n g a g e m e n t   n o r m a l l y   p r o -  

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

m a n d r e l ,   b u t   i f   i t   i s   n o t ,   t h e   0 - r i n g   111  may  be  p r o v i d e d .  

At  t h e   s t a r t   of   r o t a t i o n   of  t h e   mug,  t h e   p a r t i c u l a r   d e c a l  

a s s o c i a t e d   w i t h  t h e   mug  i s   p r e f e r a b l y   l o c a t e d   so  t h a t   i t s  

l e a d i n g   or  f o r w a r d   edge   i s   c l o s e l y   a d j a c e n t   t h e   mug.  T h e n ,  

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

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

t h e   web  moves   f o r w a r d l y   and  t h e   mug  r o t a t e s .   F u r t h e r ,   a t  

t h e   b e g i n n i n g   of  t h e   d e c a l - a p p l y i n g   c y c l e ,   one  of  t h e   d a r k  

m a r k s   22  i s   a d j a c e n t   t h e   l o w e r   p h o t o c e l l   68  of  t h e   s e n s o r  

a s s e m b l y   41.  As  t h e   web  20  moves   f o r w a r d l y   d u r i n g   t h e   t i m e  



t h a t   a  d e c a l   i s   b e i n g   a p p l i e d ,   t h e   mark   t h a t   was  a d j a c e n t  

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

s u b s e q u e n t   m a r k   m o v e s   to   t h e   u p p e r   p h o t o c e l l   66.  The  s p a c -  

i n g   of   t h e   m a r k   22  i s   s e t   or   a d j u s t e d   so  t h a t   a t   t h e   t i m e  

t h e   n e x t   s u b s e q u e n t   m a r k   r e a c h e s   t h e   u p p e r m o s t   p h o t o c e l l   6 6 ,  

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

o n t o   t h e   mug  23.   The  b r a k e   42  i s   a p p l i e d ,   t h e   h e a d   33  i s  

r e t r a c t e d   or   moved   u p w a r d l y   t o   t h e   p o s i t i o n   shown  i n  

F i g u r e   1,  and   t h e   v a c u u m   in   t h e   m a n d r e l   i s   r e l e a s e d .   The  d r i v e  

r o l l e r   48  and   t h e   t a k e - u p   r e e l   p u l l   up  t h e   s l a c k   in   t h e   w e b  

as   t h e   h e a d   33  m o v e s   u p w a r d l y .   When  t h e   h e a d   r e a c h e s   i t s  

u p p e r   p o s i t i o n ,   t h e   b r a k e   42  i s   a g a i n   r e l e a s e d   and  t h e   w e b  

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

m a r k   t h a t   was  a t   t h e   u p p e r   c e l l   6 6  r e a c h e s   t h e   l o w e r   p h o t o -  

c e l l   68 ,   a t   w h i c h   t i m e   t h e   b r a k e   42  i s   a g a i n   a p p l i e d .   T h e  

o p e r a t o r   of   t h e   m a c h i n e   t h e n   r e m o v e s   t h e   mug  23  and  r e p l a c e s  

i t   w i t h   a  f r e s h   mug  a t   t h e   b e g i n n i n g   of  t h e   n e x t   s u b s e q u e n t  

c y c l e   o f   o p e r a t i o n .  

The  a r r a n g e m e n t   w h e r e b y   t h e   web  t u r n s   t h e   r o l l e r   34  a n d  

t h e   m a n d r e l   and   t h e   mug  i s   h i g h l y   a d v a n t a g e o u s .   The  s u r f a c e  

s p e e d s   of   t h e   web  20  and  t h e   mug  23  a r e   t h e   same  and   t h e r e  

i s   no  d a n g e r   of   t h e   d e c a l   s m e a r i n g   or   w a r p i n g   as  i t   i s   b e i n g  

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

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

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

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

The  c o n t r o l   c i r c u i t   i l l u s t r a t e d   i n   F i g .   7  c o n t r o l s   t h e  

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

of  o p e r a t i o n s ,   and  t h e   c h a r t   shown  in   F i g .   8  shows   t h e  

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

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

s p e c i f i c   r e f e r e n c e   to   F i g .   7,  t h e   c o n t r o l   c i r c u i t   i n c l u d e s  

two  p o w e r   b u s e s   121  and  122  t h a t   a r e   a d a p t e d   to   be  c o n n e c -  

t e d   to   an  AC  p o w e r   s u p p l y   by  a  power   s w i t c h   123  w h i c h   i s  



a l s o   shown  on  t h e   p a n e l   13  i n  F i g .   1.  A  p i l o t   l i g h t   1 2 4  

shows   when  t h e   p o w e r   s w i t c h   123  i s   c l o s e d .   A  m a n u a l l y  

o p e r a t e d   m o t o r   s t a r t   s w i t c h   126 ,   a l s o   shown  on  t h e   p a n e l   i n  

F i g .   1,  c o n n e c t s   t h e   AC  p o w e r   to   t h r e e   m o t o r s   1 2 7 ,   128 ,   a n d  

1 2 9 ,   w h i c h   a r e   c o n n e c t e d   to   t u r n   t h e   two  r e e l   s p i n d l e s   28  

and  30  and  t h e   d r i v e   r o l l e r   48.   The  two  m o t o r s   128  and  1 2 9  

a r e   c a p a c i t o r   131  s t a r t   m o t o r s   and  a r e   p r e f e r a b l y   c o n n e c t e d  

to   t h e   t a k e - u p   r e e l   and  to   t h e   d r i v e   r o l l e r   48.   The  t h i r d  

m o t o r   i s   c o n n e c t e d   to   t h e   f e e d   or   s u p p l y   s p i n d l e   28  and  t e n d s  

to   t u r n   t h e   s p i n d l e   28  in   t h e   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   a s  

s e e n   i n   F i g .   1,  a n d  t h e r e b y   m a i n t a i n s   t e n s i o n   in   t h e   p o r t i o n  

of   t h e   web  b e t w e e n   t h e   s u p p l y   r e e l   and  t h e   b r a k e   4 2 .  

F u r t h e r   c o n n e c t e d   a c r o s s   t h e   p o w e r   b u s e s   121  and  1 2 2  

a r e   two  l o g i c   m o d u l e s   132  and  1 3 3 ,   t h e   m o d u l e   132  b e i n g  

p a r t   of   t h e  l o w e r   p h o t o c e l l   68  and  t h e   m o d u l e   133  b e i n g  

p a r t   of  t h e   u p p e r   p h o t o c e l l   166 .   The  m o d u l e   132  c o n t r o l s  

o p e r a t i o n   of   n o r m a l l y   o p e n   c o n t a c t s   132A  and  132B,   and  t h e  

o t h e r   m o d u l e   133  c o n t r o l s   t h e   o p e r a t i o n   of  n o r m a l l y   c l o s e d  

c o n t a c t s   133A  and  n o r m a l l y   o p e n   c o n t a c t s   133B.   The  t w o  

c o n t a c t s   132A  and  133A  a r e   c o n n e c t e d   in   s e r i e s   in   a  l i n e  

t h a t   a l s o   i n c l u d e s   a  s t a r t   o p e r a t i o n   s w i t c h   134 ,   a  r u n  

s w i t c h   136  ( a l s o   shown  on  t h e   p a n e l   in   F i g .   1)  and  a  

s o l e n o i d   c o i l   137  t h a t   c o n t r o l s   o p e r a t i o n   of  t h e   a i r   v a l v e  

f o r   t h e   h e a d   a i r   c y l i n d e r   37  and  t h e   a i r   v a l v e   118  f o r   t h e  

v a c u u m   l i n e   c o n n e c t e d   to   t h e   m a n d r e l   101 .   When  t h e  c o i l   1 3 7  

i s   e n e r g i z e d ,   a i r   u n d e r   p r e s s u r e   i s   a d m i t t e d   to   t h e   h e a d   c y -  
l i n d e r   37  and   t h e   h e a d   33  i s   moved   d o w n w a r d l y ,   and  t h e   v a l v e  

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

m a n d r e l   101 .   C o n n e c t e d   in   p a r a l l e l   w i t h   t h e   c o n t a c t s   1 3 2 A  

and  t h e   s w i t c h   134  i s   a  l i m i t   s w i t c h   138  w h i c h   i s   n o r m a l l y  

o p e n   b u t   i s   c l o s e d   when  t h e   h e a d   33  i s   in   t h e   down  or   l o w e r  

p o s i t i o n .   The  s w i t c h   138  i s   a l s o   shown  in   F i g u r e s   1  and  2 

a n d ,   f o r   e x a m p l e ,   may  be  m o u n t e d   on  a  p l a t e   93  a t   a  p o s i t i o n  

w h e r e   i t   w i l l   be  e n g a g e d   and  a c t u a t e d   by  t h e   h e a d   33  w h e n  

t h e   h e a d   i s   in   t h e   down  p o s i t i o n   as  shown  in   F i g .   2 .  



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

s u p p l y   141  h a v i n g   p o w e r   i n p u t   t e r m i n a l s   or   c o n n e c t i o n s   t o  

t h e   p o w e r   b u s e s   121  and  122  and  DC  o u t p u t   c o n n e c t i o n s  

l e a d i n g   to   c o n t r o l   b u s e s   142  and  143 .   The  c o n t r o l   c i r c u i t r y  

i n c l u d e s   t h e   p a r a l l e l   c o n n e c t i o n   of  a  b r a k e   s o l e n o i d   1 4 4  

and   a  s u r g e   p r o t e c t i o n   d i o d e   147 .   The  n o r m a l l y   o p e n  

c o n t a c t s   132B  a r e   c o n n e c t e d   i n   s e r i e s   w i t h   t h e - a b o v e  

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

c o n n e c t e d   i n   p a r a l l e l   w i t h   t h e   c o n t a c t s   132B.   T h i s   o t h e r  

l i n e ,   i n c l u d e s   t h e  c o n t a c t s   133B,   c o n t a c t s  T - 2   of   a  t i m e r  

1 4 8 ,   and  l i m i t   s w i t c h   c o n t a c t s   149 .   The  l i m i t   s w i t c h  

c o n t a c t s   149  a r e   p a r t   of   l i m i t   s w i t c h   t h a t   i s   a l s o   s h o w n  

in   F i g s .   1  and  2  and  w h i c h   i s   a c t u a t e d   when   t h e   h e a d   3 3  

i s   in   t h e   u p p e r   p o s i t i o n .   The  l i m i t   s w i t c h   149  may  a l s o ,  

f o r   e x a m p l e ,   be  m o u n t e d   on  t h e   p l a t e   93.   The  l i m i t   s w i t c h  

149  i n c l u d e s   s e c o n d   c o n t a c t s   151  w h i c h   a r e   o p e r a t e d   s i m u l -  

t a n e o u s l y   w i t h   t h e   c o n t a c t s   1 4 9 .   The  c o n t a c t s   149  a r e  

c l o s e d   and  t h e   c o n t a c t s   151  a r e   o p e n   when  t h e   h e a d   33  i s  

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

o p p o s i t e   c o n d i t i o n   o c c u r s   when  t h e   h e a d   i s   up .   The  c o n t a c t s  

151  a r e   c o n n e c t e d   to   a  r e s e t   t e r m i n a l   150  of   t h e   l o g i c  

m o d u l e   1 3 3 .  

The  t i m e r   148  i n c l u d e s   t h e   a b o v e   c o n t a c t s   T2  and   s e c o n d  

c o n t a c t s   Tl  w h i c h   a r e   c o n n e c t e d   to   a  r e s e t   i n p u t   152  of   t h e  

m o d u l e   1 3 2 .  

The  o p e r a t i o n   of   e a c h   of  t h e   m o d u l e s   132  and  133  i s  

s u c h   t h a t ,   when   a  d a r k   m a r k   i s   a d j a c e n t ,   f o r   e x a m p l e ,   t h e  

u p p e r   p h o t o c e l l   66,   t h e   m o d u l e   133  i s   s e t ,   and  t h e   c o n t a c t s  

133A  and   133B  a r e   in   t h e i r   a b n o r m a l   p o s i t i o n s .   The  m o d u l e  

133  r e m a i n s   i n   t h e   s e t   mode  o r   c o n d i t i o n   u n t i l   a  r e s e t  

s i g n a l   a p p e a r s   a t   t h e   r e s e t   i n p u t   150 ,   and  when  t h e   m o d u l e  

133  i s   r e s e t ,   t h e   two  c o n t a c t s   133A  and  1 3 3 B  a r e   moved  t o  

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

s e t   by  t h e   n e x t   d a r k   m a r k .  



To  o p e r a t e   t h e   m a c h i n e ,   t h e   o p e r a t o r   m o u n t s   a  r e e l  

f i l l e d   w i t h   t h e   web  on  t h e   s u p p l y   s p i n d l e   28  and  t h r e a d s   o r  

r u n s   t h e   web  t h r o u g h   t h e   s e n s o r   a s s e m b l y   41,   t h e   b r a k e   4 2  

p a s t   t h e   h e a d   33  and   t h e   d r i v e   r o l l e r   48  and   to   t h e   t a k e u p  

r e e l   29.   The  o p e r a t o r   p o s i t i o n s   t h e   web  20  s u c h   t h a t   a  d a r k  

m a r k   22  i s   a d j a c e n t   t h e   l o w e r   p h o t o c e l l   68  a n d ,   as  a  c o n s e -  

q u e n c e ,   t h e   l e a d i n g   e n d - o f   a  d e c a l   21  i s   c l o s e l y   a d j a c e n t  

t h e   p r e s s u r e   r o l l e r   34..  The  o p e r a t o r   c l o s e s   t h e   p o w e r  

s w i t c h   23,   t h e   m o t o r   s w i t c h   126  and  t h e   r u n   s w i t c h   136  a n d  

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

m a c h i n e .   The  o p e r a t o r   t h e n   p l a c e s   a  mug  23  on  t h e   m a n d r e l  

101  w i t h   t h e   h a n d l e   25  a g a i n s t   t h e  g u i d e   95  as   p r e v i o u s l y  

e x p l a i n e d   and  t h e n   m a n u a l l y   c l o s e s   t h e   s t a r t   s w i t c h   134  t o  

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

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

t h e   c o l u m n   156  in   F i g .   8  h a v i n g   t h e   c a p t i o n   "Head   U p  -  S t a r t  

C y c l e " .   A  c i r c u i t   i s   t h e n   c o m p l e t e d   t h r o u g h   t h e   h e a d  

s o l e n o i d   137  and  t h e   h e a d   i s   moved  d o w n w a r d l y   and  t h e   p a r t i a l  

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

132B  a r e   c l o s e d ,   t h e   b r a k e   s o l e n o i d   144  i s   a l s o   e n e r g i z e d ,  

and  t h e   a r m s   44  and  47  a r e   h e l d   s t a t i o n a r y   and  t h e   b r a k e   i s  

a p p l i e d .  

The  c o n d i t i o n s   of  t h e   p a r t s   when  t h e   h e a d   a r r i v e s  

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

157  in   F i g .   8.  The  l i m i t   s w i t c h   c o n t a c t s   149  and  151  s h i f t  

or   a r e   a c t u a t e d   so  t h a t   t h e   c o n t a c t s   149  a r e   c l o s e d   in   o r d e r  

to   s t a r t   t h e   t i m e r   148  and  t h e   c o n t a c t s   151  a r e   o p e n e d .  

The  t i m e r   148  h a s   a  s h o r t   t i m i n g   p e r i o d   o f ,   f o r   e x a m p l e ,   . 8  

s e c o n d ,   and  a t   t h e   end  of  t h e   .8  s e c o n d   p e r i o d ,   c o n t a c t s   T - l  

and  T-2  a r e   c l o s e d .   The  c o n t a c t s   133B  a r e   o p e n e d   b e c a u s e   t h e  

m o d u l e   133  was  p r e v i o u s l y   r e s e t .   The  c o n t a c t s   132B  and  1 3 3 B  

b e i n g   o p e n ,   t h e   b r a k e   s o l e n o i d   i s   n o t   e n e r g i z e d .   The  d r i v e  

r o l l e r   t h e n   p u l l s   t h e   web  c a u s i n g   t h e   mug  23  and  t h e   r o l l e r  

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

l y   e x p l a i n e d .   The  mark   moves   d o w n w a r d l y   away   f rom  t h e   l o w e r  



p h o t o c e l l   68,   b u t   when   t h e   n e x t   s u b s e q u e n t   m a r k   r e a c h e s   t h e  

u p p e r   p h o t o c e l l   66,   t h e   c o n d i t i o n   of  t h e   c o n t r o l   c i r c u i t   i s  

as  shown  in   t h e   c o l u m n   158  m a r k e d   "Head  Down  -  End   A p p l i -  

c a t i o n " .   When  t h i s   n e x t   d a r k   m a r k   r e a c h e s   t h e   u p p e r  

p h o t o c e l l   66,   t h e   m o d u l e   133  i s   s e t   by  t h e   m a r k   a n d  

t h e   c o n t a c t s   133B  o p e n .   The  c o n t a c t s   132B  w e r e   p r e v i o u s l y  

o p e n e d   b e c a u s e   t h e   m o d u l e   132  was  r e s e t   by  t h e   c l o s u r e   o f  

t h e   t i m e r   c o n t a c t s   T - l .   C o n s e q u e n t l y ,   t h e   b r a k e   s o l e n o i d   i s  

d e e n e r g i z e d   c a u s i n g   t h e   h e a d   33  to   be  r e t r a c t e d   to   t h e   u p p e r  

p o s i t i o n   shown   i n   F i g .   1.  The  d r i v e   r o l l e r   48,   of  c o u r s e ,  

t a k e s   up  t h e   s l a c k   f r o m   t h e   f o l d   of  t h e   web  as  t h e   h e a d  

m o v e s   u p w a r d l y .   When  t h e   h e a d   a r r i v e s   a t   t h e   u p p e r   p o s i t i o n ,  

t h e   c o n d i t i o n   o f   t h e   p a r t s   i s   as   i l l u s t r a t e d   in   c o l u m n   1 5 9  

in   F i g .   8.  When  t h e   h e a d   a r r i v e s   in   t h e   u p p e r   p o s i t i o n ,   t h e  

l i m i t   s w i t c h   c o n t a c t s   151  a r e   c l o s e d   c a u s i n g   t h e   m o d u l e   1 3 3  

to   be  r e s e t ,   t h e r e b y   o p e n i n g   t h e   c o n t a c t s   133B.   The  b r a k e  

144  s o l e n o i d   i s   d e e n e r g i z e d   and   t h e   d r i v e   r o l l e r   48  a g a i n  

a d v a n c e s   t h e   web  20  a  s h o r t   d i s t a n c e   u n t i l   t h e   d a r k   m a r k  

m o v e s   f r o m   t h e   u p p e r   eye   66  to   t h e   l o w e r   eye   68.   T h i s  

c o n d i t i o n   of  t h e   p a r t s   i s   shown  in   c o l u m n   160  in   F i g .   8 .  

When  t h e   m a r k   r e a c h e s   t h e   l o w e r   c e l l   68,   t h i s   m o d u l e   1 3 2  

i s   s e t   and   t h e   c o n t a c t s   132B  a r e   c l o s e d   r e s u l t i n g   in   e n e r g i z a t i o n  

of   t h e   b r a k e   s o l e n o i d   144  and   t h e   a rms   s o l e n o i d   146 .   T h e  

b r a k e   t h e n   h o l d s   t h e   web  20  a g a i n s t   f u r t h e r   m o v e m e n t .   T h e  

m a c h i n e   i s   t h e n   a t   t h e   b e g i n n i n g   of  t h e   n e x t   s u b s e q u e n t  

c y c l e   and  t h e   o p e r a t o r   r e m o v e s   t h e   mug  23  and  r e p l a c e s   i t  

w i t h   a n o t h e r   h e a t e d   mug  and  t h e n   s t a r t s   t h e   n e x t   c y c l e   o f  

o p e r a t i o n .  

W h i l e   a  p r e f e r r e d   and  s p e c i f i c   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   shown  and  d e s c r i b e d ,   i t   w i l l   b e  

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

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

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

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

be  l i m i t e d   o n l y   by  t h e   s c o p e   of  t h e   c l a i m s .   For   e x a m p l e ,  
i n s t e a d   of  an  a r r a n g e m e n t   w h e r e i n   two  p h o t o c e l l s   and   a  

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



t h e   r e v e r s e   a r r a n g e m e n t   may  be  p r o v i d e d   w h e r e i n   o n l y   o n e  

p h o t o c e l l   i s   p r o v i d e d   and  two  s p a c e d   m a r k s   a r e   f o r m e d   on  t h e  

web  f o r   e a c h   d e c a l .   In   s u c h   an  a r r a n g e m e n t ,   t h e   d i f f e r e n c e  

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

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

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

p h o t o c e l l .   Of  c o u r s e ,   t h e  r e a s o n   f o r   t h e   two  s e p a r a t e  

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

t h e   web  to   a d v a n c e   as   t h e   d e c a l   i s   b e i n g   a p p l i e d   and  t h e n   t o  

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

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

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

made  a d j u s t a b l e   so  t h a t   t h e   m a c h i n e   may  be  a d a p t e d   f o r  

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

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

r e l a t i v e   to   t h e   mugs .   Of  c o u r s e ,   i f   o n l y   a  s i n g l e   s i z e  

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

c i s e l y   f i x e d ,   i t   may  n o t   be  n e c e s s a r y   to   make  t h e   l o c a t i o n  

of   one  of  t h e   two  p h o t o c e l l s   a d j u s t a b l e .   The  a p p a r a t u s  

may  a l s o   be  u s e d   to  p l a c e   one  or  more   d e c a l s   on  a  t u m b l e r  

or  o t h e r   c y l i n d r i c a l   a r t i c l e   t h a t   d o e s   n o t   h a v e   a  h a n d l e .  

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

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

g e n e r a l l y   s i m i l a r   to   t h e   c o n t r o l   d e s c r i b e d   in   K e r w i n   U . S .  

p a t e n t   No.  3 , 8 1 3 , 2 6 8 .  



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

t e d   web  to   g e n e r a l l y   c y l i n d r i c a l   a r t i c l e s ,   a  p l u r a l i t y  

of   s a i d   i n d i c i a   b e i n g   a t t a c h e d   to   s a i d   web  a t   s u b s t a n -  

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

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

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

m o u n t i n g   m e a n s   a d j a c e n t   s a i d   m a n d r e l   m e a n s ,   m e a n s   o n  

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

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

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

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

t o g e t h e r   and   t h e r e b y   to   f i r m l y   p r e s s   t h e   web  b e t w e e n   s a i d  

r o l l e r   m e a n s   and  t h e   a r t i c l e ,   c h a r a c t e r i z e d   in   t h a t   s a i d  

m a n d r e l   m e a n s   101  and  s a i d   p r e s s u r e   r o l l e r   m e a n s   34  a r e  

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

48  on  one  s i d e   of   s a i d   p r e s s u r e   r o l l e r   m e a n s   34  f o r  

p u l l i n g   s a i d   web  20  a l o n g   s a i d   p a t h ,   a  web  b r a k e   42  o n  

t h e   o t h e r   s i d e   of   s a i d   p r e s s u r e   r o l l e r   m e a n s   34  f o r   h o l d -  

i n g   s a i d   web  a g a i n s t   t h e   m o v e m e n t   c a u s e d   by  s a i d   d r i v e  

m e a n s   48,   and   c o n t r o l   m e a n s   41  f o r   c o n t r o l l i n g   s a i d   b r a k e  

42  and   s a i d   m o v i n g   m e a n s   and   f o r   r e l e a s i n g   s a i d   b r a k e  

when  s a i d   web  i s   p i n c h e d   and  f o r   d i s e n g a g i n g   s a i d   b r a k e  

when  s a i d   r o l l e r   m e a n s   and  s a i d   m a n d r e l   m e a n s   a r e   d i s -  

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

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

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



2.  A p p a r a t u s   as   in   C l a i m   1,  w h e r e i n   t h e   a r t i c l e   i s   o f  

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

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

w a l l ,   and  t h e   l e n g t h   of   s a i d   i n d i c i a   b e i n g   l e s s   t h a n   t h e  

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

3.  A p p a r a t u s   as   in   C l a i m   1 ,   w h e r e i n   s a i d   i n d i c i a   a r e   l o c a -  

t e d   a t   r e g u l a r l y   s p a c e d   i n t e r v a l s   on  t h e   web  and   s a i d  

d i s t a n c e   i s   l e s s   t h a n   s a i d   i n t e r v a l ,   c h a r a c t e r i z e d   in   t h a t  

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

s a i d   web  a  d i s t a n c e   s u b s t a n t i a l l y   e q u a l   t o   t h e   d i f f e r e n c e  

b e t w e e n   s a i d   i n t e r v a l   and  s a i d   d i s t a n c e   when  s a i d   p r e s s u r e  
r o l l e r   m e a n s   34  i s   o u t   of  e n g a g e m e n t   w i t h   s a i d   a r t i c l e   2 3 .  

4.  A p p a r a t u s   as   in   C l a i m   3,  c h a r a c t e r i z e d   in   t h a t   s a i d  

c o n t r o l   m e a n s   41  c o m p r i s e s   s e n s o r   means   68  f o r   c o n t r o l l i n g  

o p e r a t i o n   of  s a i d   b r a k e   means   42,   s a i d   s e n s o r   m e a n s   68 

b e i n g   r e s p o n s i v e   to   m a r k s   22  on  s a i d   w e b .  

5.  A p p a r a t u s   as   in   C l a i m   4,  c h a r a c t e r i z e d   in   t h a t   s a i d  

m e a n s   c o m p r i s e s   s p a c e d   u p p e r   and  l o w e r   p h o t o c e l l s   66,  6 8 ,  

s a i d   u p p e r   p h o t o c e l l   66  r e s p o n d i n g   to   a  ma rk   22  a n d  

e n g a g i n g   s a i d   b r a k e   42  a f t e r   s a i d   web  moves   f o r   s a i d   w e b  

l e n g t h ,   and  s a i d   l o w e r   p h o t o c e l l   68  r e s p o n d i n g   to   t h e  

m a r k   and  e n g a g i n g   t h e   b r a k e   42  a f t e r   s a i d   web  m o v e s   f o r  

s a i d   d i s t a n c e .  

6.  A p p a r a t u s   as   in   C l a i m   1,  w h e r e i n   s a i d   p r e s s u r e   r o l l e r  

m e a n s   34  and  s a i d   m a n d r e l   m e a n s   101  i n c l u d e   i n t e r e n g a g a b l e  

m e a n s   111  f o r   c o o r d i n a t i n g   m o v e m e n t   b e t w e e n   s a i d   p r e s s u r e  
r o l l e r   m e a n s   and  s a i d   m a n d r e l   m e a n s .  



7.  A p p a r a t u s   as   i n   C l a i m   2,  and  f u r t h e r   c h a r a c t e r i z e d  

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

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

8.  A p p a r a t u s   as   i n   C l a i m   1,  and   f u r t h e r   c h a r a c t e r i z e d  

by  s p a c e d   g u i d e   m e a n s   96,  97  b e t w e e n   s a i d   a r t i c l e   a n d  

t h e   web  and  on  o p p o s i t e   s i d e s   of  s a i d   r o l l e r   m e a n s   3 4 ,  

w h e r e b y   s a i d   web  i s   f o l d e d   a r o u n d   s a i d   g u i d e   m e a n s   a n d  

s a i d   r o l l e r   when  s a i d   r o l l e r   i s   in   s a i d   s e c o n d   p o s i t i o n ,  

and   s a i d   web  and  s a i d   r o l l e r   m e a n s   34  make   e s s e n t i a l l y  

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

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

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

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

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

i n g   an  a r t i c l e   a d j a c e n t   t h e   web ,   p r e s s i n g   t h e   web  a g a i n s t  

t h e   a r t i c l e ,   r o l l i n g   a  d e c a l   o n t o   t h e   a r t i c l e   by  s i m u l -  

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

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

p i n g   t h e   web  m o v e m e n t ,   m o v i n g   t h e   web  away  f r o m   t h e   a r t i c l e ,  

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

n e x t   s u b s e q u e n t   d e c a l   in   p o s i t i o n   to   be  t r a n s f e r r e d   to   a  

n e x t   s u b s e q u e n t   a r t i c l e .  

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

web  to   an  a r t i c l e   h a v i n g   a  g e n e r a l l y   c y l i n d r i c a l   w a l l ,  

c h a r a c t e r i z e d   by  t h e   s t e p s   of   p r e s s i n g   t h e   web  a g a i n s t  

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

m o v i n g   t h e   web  and   r o t a t i n g   t h e   a r t i c l e   to   r o l l   t h e   d e c a l  

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

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