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(57)  The  web  guide  apparatus  of  the  present  invention 
includes  a  sationary  tilt  roller  support  frame,  a  pivotal  tilt 
roller  support  means  and  an  inlet  tilt  roller.  A  web  of  material 
travelling  in  a  direction  generally  perpendicular  to  the  tilt 
roller  is  guided  by  arcuately  pivoting  the  tilt  roller  with 
respect  to  the  direction  of  travel  of  the  web. 

The  pivotal  frame  of  the  apparatus  is  supported  upon  the 
stationary  frame  by  means  of  a  rolling  engagement  bearing 
carriage.  The  center  about  which  the  tilt  roller  is  pivoted, 
known  as  the  origin  of  radius,  lies  on  the  line  defined  by  the 
inlet  edge  of  the  inlet  tilt  roller. 
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roller  support  means  and  an  inlet  tilt  roller.  A  web  of  material 
travelling  in  a  direction  generally  perpendicular  to  the  tilt 
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stationary  frame  by  means  of  a  rolling  engagement  bearing 
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F i e l d   Of  The  I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s  

u t i l i z i n g   s o - c a l l e d   t i l t   r o l l e r s   to  g u i d e   a  

t r a v e l l i n g   web  of  m a t e r i a l .   In  p a r t i c u l a r ,   t h e  

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

t h e   t i l t   r o l l e r s   of  a  web  g u i d e   in  an  a r c u a t e  

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

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

t h e   " o r i g i n   of  r a d i u s " )   may  be  l o c a t e d   a t   a n  

o p t i m u m   p o s i t i o n ,   i . e . ,   on  t h e   l i n e   d e f i n e d   by  t h e  

i n l e t   edge   of  t h e   i n l e t   t i l t   r o l l e r .  

B a c k g r o u n d   Of  The  I n v e n t i o n  

Most   of  t h e   c u r r e n t   t y p e s   of  a p p a r a t u s  

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

web  of  p a p e r   p a s s i n g   t h r o u g h   a  p r i n t i n g   p r e s s ,  
u t i l i z e   t i l t   r o l l e r s   w h i c h   a r e   d i s p o s e d   p e r p e n d i c -  

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

of  t he   web  and  in  f r i c t i o n a l   c o n t a c t   w i t h   t h e   w e b .  

In  s e v e r a l   of  s u c h   web  g u i d e s ,   t h e   ends   of  t h e  

r o l l e r s   a r e   moved  in  a r c u a t e   p a t h s   p a r a l l e l   t o  

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

in  o r d e r   to   o p p o s e   l a t e r a l   m o v e m e n t   of  t he   w e b  

when  i t   d e v i a t e s   f rom  i t s   d e s i g n e d   p a t h   and  t o  

d i r e c t   i t   back   i n t o   i t s   p r o p e r   l i n e   of  t r a v e l .  



I t   i s   w e l l   known  in  t h e   web  g u i d i n g  

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

p a t h   of  t h e   t r a v e l l i n g   web  i s   o b t a i n e d   when  t h e  

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

p i v o t e d   l i e s   a t   t h e   m i d p o i n t   of  t he   l i n e   d e f i n e d  

by  t h e   i n l e t   edge   of  t h e   i n l e t   t i l t   r o l l e r .   A t  

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

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

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

a  t w i s t i n g   a c t i o n   upon   t h e   m o v i n g   web.   T h i s  

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

c h a n g e   of  d i r e c t i o n   of  t h e   web  to  a  g r e a t e r   e x t e n t  

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

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

V a r i o u s   web  g u i d e s   h a v e   b e e n   d e v e l o p e d  

w h i c h   i n c o r p o r a t e   t i l t   r o l l e r s   whose   p i v o t   c e n t e r s ,  

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

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

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

l o c a t e d   b e h i n d   t h e   i n l e t   t i l t   r o l l e r ,   or  a r e  

a d j a c e n t   to   or   on  t h e   i n l e t   e d g e   of  t h e   i n l e t   t i l t  

r o l l e r .   In  t h e   c a s e   of  web  g u i d e s   of  t h e   l a s t  

v a r i e t y ,   a  l a r g e   n u m b e r   of  m o v i n g   p a r t s   i s   g e n e r -  
a l l y   r e q u i r e d   in  o r d e r   to   p e r m i t   t h e   p i v o t a l  

m o v e m e n t   of  t h e   r o l l e r s .   N u m e r o u s   t y p e s   of  b e a r -  

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

a l l   v a r i e t i e s   of  web  g u i d e s .   T h u s ,   t h e   p r i n c i p a l  

d i f f e r e n c e s   b e t w e e n   one  web  g u i d e   a p p a r a t u s   a n d  

a n o t h e r   a r e   f i r s t ,   in  t h e   l o c a t i o n   of  t h e   p i v o t  

c e n t e r   w h i c h   d e f i n e s   t h e   a r c   and  h e n c e   t h e   a r c u a t e  

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

m e a n s   by  w h i c h   t h e   a r c u a t e   m o v e m e n t   of  t h e   r o l l e r s  

i s   a c c o m p l i s h e d .  



D e s c r i p t i o n   Of  The  P r i o r   A r t  

F i f e ,   U .S .   P a t e n t   No.  2 , 7 9 7 , 0 9 1   ( 1 9 5 7 ) ,  

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

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

an  i n l e t   t i l t   r o l l e r   and  an  o u t l e t   t i l t   r o l l e r   a r e  

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

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

l y - d i s p o s e d   s p i n d l e s .   The  b e a r i n g   means   w h i c h  

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

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

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

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

has   an  o r i g i n   of  r a d i u s   c e n t e r e d   b e t w e e n   t h e   i n l e t  

and  o u t l e t   t i l t   r o l l e r s .  

O t t ,   U .S .   P a t e n t   No.  3 , 3 9 0 , 8 2 3   ( 1 9 6 8 ) ,  

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

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

s t a t i o n a r y   f r ame   by  means   of  g u i d e   b a r s   and  f o l l o w -  

er   m e a n s .   The  g u i d e   b a r s ,   m o u n t e d   on  t h e   s t a t i o n -  

a ry   f r a m e ,   a re   of  a r c u a t e   c o n f i g u r a t i o n   and  have   a 

s u b s t a n t i a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n .   T h e  

f o l l o w e r   means   c o m p r i s e   a  p l u r a l i t y   of  p l a s t i c  

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

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

O t t   t e a c h e s   t h a t   in  o r d e r   to   r e d u c e   w e a r   on  t h e  

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

f o r m e d   in  an  a r c   h a v i n g   a  l a r g e   r a d i u s   of  c u r v a -  

t u r e .   The  p r e f e r r e d   r a d i u s   of  c u r v a t u r e ,   a s  

t a u g h t   by  O t t ,   is   b e t w e e n   two  and  e i g h t   t i m e s   t h e  

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

l e a s t   t w i c e   t he   l e n g t h   of  t h e   t i l t   r o l l e r .   T h e  

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

r o l l e r ( s )   a re   p i v o t e d   is   l o c a t e d   a  s u b s t a n t i a l  

d i s t a n c e   f o r w a r d   of  t he   i n l e t   edge   of  t he   i n l e t  

t i l t   r o l l e r .  

O t t ,   U.S .   P a t e n t   No.  3 , 4 0 7 , 7 0 6   ( 1 9 6 8 ) ,  



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

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

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

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

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

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

p i v o t e d ,   a t   a  p o s i t i o n   f a r   f o r w a r d   of  t he   i n l e t  

e d g e   of  t h e   i n l e t   t i l t   r o l l e r .  

O t t ,   U .S .   P a t e n t   No.  3 , 4 9 0 , 6 7 4   ( 1 9 7 0 ) ,  

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

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

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

r a d i u s   f a r   f o r w a r d   of  t h e   i n l e t   edge   of  t h e   i n l e t  

t i l t   r o l l e r .  

O t t ,   U .S .   P a t e n t   No.  3 , 5 8 3 , 6 1 5   ( 1 9 7 1 ) ,  

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

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

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

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

t u r n ,   r o t a t a b l y   m o u n t e d   upon   a  s t a t i o n a r y   s u p p o r t .  

The  l o c a t i o n   of  t h e   o r i g i n   of   r a d i u s   i s   no t   d i s c l o s e d .  

R u l e ,   U .S .   P a t e n t   No.  3 , 5 8 1 , 9 6 3   ( 1 9 7 1 ) ,  

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

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

of   a  web  g u i d i n g   a p p a r a t u s .   As  in   t h e   O t t   p a t e n t s  

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

R u l e   c o m p r i s e s   a r c u a t e   g u i d e   b a r s   and  s l i d a b l e  

f o l l o w e r s .   Rule   d i s c l o s e s   one  e m b o d i m e n t   cf   a n  

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

t h e   i n l e t   edge   of  t h e   i n l e t   t i l t   r o l l e r ,   a n o t h e r  

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

f o r w a r d   of  t he   i n l e t   t i l t   r o l l e r   and  y e t   a n o t h e r  

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

i n l e t   t i l t   r o l l e r .  

M a r t i n ,   U .S .   P a t e n t   No.  3 , 6 1 5 , 0 4 8   ( 1 9 7 1 ) ,  

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



and  o u t l e t   t i l t   r o l l e r s   m o u n t e d   upon   a  s p r i n g - t y p e  

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

p i v o t   a b o u t   an  o r i g i n   of   r a d i u s   l y i n g   upon   t h e  

i n l e t   edge   of  t h e   i n l e t   t i l t   r o l l e r   by  m e a n s   of  a  

p u s h - r o d   w h i c h   e x e r t s   a  l a t e r a l   f o r c e   on  t h e  

s p r i n g   a s s e m b l y .  

B o n n e r ,   U . S .   P a t e n t   No.  3 , 6 9 3 , 8 5 5   ( 1 9 7 2 ) ,  

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

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

o r i g i n   of  r a d i u s ,   and  e a c h   h a v i n g   a  g u i d e   b a r   a n d  

f o l l o w e r   b e a r i n g   c a r r i a g e   as  in  t h e   O t t   r e f e r e n c e s  

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

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

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

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

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

O t t ,   U .S .   P a t e n t   No.  3 , 6 8 2 , 3 6 2   ( 1 9 7 2 ) ,  

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

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

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

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

edge   of  t he   i n l e t   t i l t   r o l l e r .  

B o n n e r ,   U . S .   P a t e n t   No.  3 , 7 2 4 , 7 3 2   ( 1 9 7 3 ) ,  

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

c h a r a c t e r i s t i c s   as  t h o s e   of   t he   O t t   ' 362   a p p a r a t u s .  

B a r t e l l ,   e t   a l . ,   U .S .   P a t e n t   No.  4 , 0 6 9 , 9 5 9  

( 1 9 7 8 ) ,   d i s c l o s e   a  web  g u i d e   a p p a r a t u s   h a v i n g   a n  

i n l e t   and  an  o u t l e t   t i l t   r o l l e r   m o u n t e d   upon  a 

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

s t a t i o n a r y   f r a m e   by  m e a n s   of   p i v o t e d   l i n e a r   b e a r -  

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

f i x e d   s l e e v e   m e m b e r s ,   w h i c h   a re   a t t a c h e d . t o   t h e  

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

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

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

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



s l e e v e   m e m b e r s .   Each  g u i d e   rod   i s   p r o v i d e d   w i t h   a  

p l u r a l i t y   of  a x i a l l y - o r i e n t e d   t r a c k s ,   w i t h i n   w h i c h  

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

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

s l e e v e .   The  a p p a r a t u s   d i s c l o s e d   by  B a r t e l l   e t   a l .  

p r o v i d e s   f o r   p i v o t a l   m o v e m e n t   of  t he   t i l t   r o l l e r s  

a b o u t   an  o r i g i n   of  r a d i u s   l y i n g   upon  t h e   o u t e r  

edge   of  one  of  t he   t i l t   r o l l e r s .  

Brown  e t   a l . ,   U . S .   P a t e n t   No.  4 , 1 0 3 , 8 5 9  

( 1 9 7 8 ) ,   d i s c l o s e   a  means   f o r   p i v o t i n g   a  f r a m e ,  

such   as  t h o s e   u s e d   to   s u p p o r t   t i l t   r o l l e r s   in  a  

web  g u i d e ,   a b o u t   a  s e l e c t e d   a x i s .   The  Brown  e t  

a l .   b e a r i n g   a s s e m b l y   i n c l u d e s   b e a r i n g   b l o c k s ,   e a c h  

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

o r i e n t a t i o n ,   m o u n t e d   upon   t h e   s t a t i o n a r y   p o r t i o n  

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

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

ment   w i t h   a  b e a r i n g   r o d .   Each   b e a r i n g   rod   i s ,   i n  

t u r n ,   c a r r i e d   by  t h e   p i v o t a l   p o r t i o n   of  t h e   a p p a -  

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

c o n n e c t o r .   Brown  e t   a l .   t e a c h   t h a t   t h e   o r i e n t a -  

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

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

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

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

Damour ,   U .S .   P a t e n t   No.  4 , 2 0 4 , 6 1 9   ( 1 9 8 0 ) ,  

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

u p p e r   t i l t   r o l l e r   s u p p o r t   f r a m e   p i v o t s   a b o u t   a  

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

u n d e r n e a t h   one  of  t h e   t i l t   r o l l e r s .   The  b e a r i n g  

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

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

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

f r a m e .   Each   b a l l   c a s t e r   member   c o m p r i s e s   a  s u p p o r t  

b l o c k ,   h a v i n g   a  r e c t a n g u l a r   o p e n i n g ,   and  two  b a l l  

c a s t e r s ,   one  of  w h i c h   i s   m o u n t e d   on  t he   t op   i n t e r -  

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



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

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

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

b l o c k s   and  t h e   b a l l   c a s t e r s   t h e n   r i d e   upon  t h e  

b a r s .  

G l a n z ,   U . S .   P a t e n t   No.  4 , 2 9 1 , 8 2 5   ( 1 9 8 1 ) ,  

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

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

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

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

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

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

to  t h e   l a t t e r   by  p i v o t a l   l i n k s .   The  o r i g i n   o f  

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

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

r o l l e r .  

From  t h e   a b o v e   summary   of  a  number   o f  

p r i o r   d e v i c e s ,   i t   can  be  s e e n   t h a t   a  v a r i e t y   o f  

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

have   been   e m p l o y e d ,   some  of  w h i c h   u t i l i z e d   a n  

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

i . e . ,   on  t h e   i n l e t   e d g e   of  t h e   i n l e t   r o l l e r ,   a n d  

some  of  w h i c h   d i d   n o t .   The  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   a c c o m p l i s h e s   t h e   o p t i m u m   p l a c e -  

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

b e a r i n g   c a r r i a g e   w h i c h   o v e r c o m e s   many  d r a w b a c k s   o f  

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

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

m a i n t a i n   and  p o s s e s s e s   o t h e r   a d v a n t a g e s   no t   f o u n d  

in  p r i o r   d e v i c e s .  

Summary  Of  The  I n v e n t i o n  

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

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



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

means  w h i c h   p e r m i t s   t h e   t i l t   r o l l e r s   to  be  p i v o t e d  

in  an  a r c u a t e   p a t h   h a v i n g   any  d e s i r e d   r a d i u s ,   a n d  

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

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

t r a v e l l i n g   w e b .  

T h u s ,   a  web  g u i d e   a p p a r a t u s   i s   p r o v i d e d  

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

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

of  f i r s t   b e a r i n g   means   a d a p t e d   f o r   r o l l i n g   e n g a g e -  

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

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

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

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

s a i d   f i r s t   b e a r i n g   m e a n s ;   an  i n l e t   t i l t   r o l l e r  

h a v i n g   an  i n l e t   edge   m o u n t e d   upon   t h e   p i v o t a l   t i l t  

r o l l e r   s u p p o r t   m e a n s ;   a n d ,   an  o u t l e t   t i l t   r o l l e r  

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

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

p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   i s   p i v o t e d ,  

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

m i d p o i n t   of  t h e   l i n e   d e f i n e d   by  t h e   i n l e t   edge   o f  

the   i n l e t   t i l t   r o l l e r .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e  

a p p a r a t u s   of   t h e   i n v e n t i o n ,   an  i n l e t   t i l t   r o l l e r  

and  an  o u t l e t   t i l t   r o l l e r   a r e   m o u n t e d   upon  a n  

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

m o u n t e d   upon  a  l o w e r   s t a t i o n a r y   t i l t   r o l l e r   s u p -  

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

vee  b e a r i n g   w h e e l s   a r e   m o u n t e d   upon  t h e   s t a t i o n a r y  

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

p l a n e   s u b s t a n t i a l l y   p a r a l l e l   to  t h e   p l a n e  d e f i n e d  

by  t he   web,   and  two  p a i r s   of  c o m p l e m e n t a l   h a r d e n e d  

s t e e l   vee  b e a r i n g   t r a c k s   a d a p t e d   f o r   s u p p o r t i n g   a n d  

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

the   p i v o t a l   t i l t   r o l l e r   s u p p o r t   m e a n s .   Each  p a i r  



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

b e a r i n g   t r a c k s   i s   d i s p o s e d   a l o n g   an  a r c   c e n t e r e d  

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

t h e   l i n e   d e f i n e d   by  t h e   i n l e t   edge   of  t he   i n l e t  

t i l t   r o l l e r .   T h u s ,   when  i t   is   d e s i r e d   to   s h i f t  

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

m e a n s ,   and  to   t h e r e b y   c h a n g e   the   p a t h   of  t h e  

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

e x e r t e d   upon  t h e   p i v o t a l   t i l t   r o l l e r   s u p p o r t   m e a n s  

w h i c h   c a u s e s   t h e   a t t a c h e d   t r a c k s   to  r i d e   in   t h e  

g r o o v e s   of  t h e   f r e e l y   r o t a t a b l e   vee  b e a r i n g  

w h e e l s ,   and  w h i c h   r e s u l t s   in  t he   m o v e m e n t   of   t h e  

p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   w i t h   r e s p e c t   t o  

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

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

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

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

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

w h e e l   w i t h   r e s p e c t   to   t h e   vee   b e a r i n g   t r a c k  

makes   t h e   a r c u a t e   m o v e m e n t   of  t he   p i v o t a l   t i l t  

r o l l e r   s u p p o r t   means   v i r t u a l l y   f r i c t i o n l e s s .  

B e c a u s e   of  t h i s   r o l l i n g   m o v e m e n t ,   t h e r e   i s   e s s e n -  

t i a l l y   no  wea r   of  t h e   vee   b e a r i n g   c o m p o n e n t s  

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

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

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

i n e v i t a b l y   wea r   down  as  t h e   r e s u l t   of  c o n t i n u a l  

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

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

p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   moves   n e e d   n o t  

be  one  of  l a r g e   r a d i u s ,   as  i s   t a u g h t   by  t h o s e  

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

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

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

means   t r a v e l s   may  t h e r e f o r e   be  s e l e c t e d   so  as  t o  

o b t a i n   t he   maximum  d e g r e e   of  c o n t r o l   o v e r   t h e  



p o s i t i o n   of  t he   t r a v e l l i n g   web,   i . e . ,   t he   o r i g i n  

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

l i n e   d e f i n e d   by  t h e   i n l e t   edge   of   t h e   i n l e t   t i l t  

r o l l e r .  

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

t h e   p r e s e n t   i n v e n t i o n   i s   t h a t ,   in   t h e  a b s e n c e   o f  

s u b s t a n t i a l   w e a r   upon   t h e   h a r d e n e d   b e a r i n g   s u r -  

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

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

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

a d j u s t   t h e   b e a r i n g   a s s e m b l y   as  t h e   r e s u l t   of   s u c h  

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

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

r e m a i n   e s s e n t i a l l y   c o n s t a n t   t h r o u g h o u t   i t s   l i f e .  

T h i s   i s   in  c o n t r a s t   to   t h e   n e e d   to   p e r i o d i c a l l y  

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

c o m p e n s a t e   f o r   t h e   w e a r   i n h e r e n t   in  t h e   use   of  a n y  

of  t h e   a b o v e - d e s c r i b e d   b e a r i n g   c a r r i a g e s   in  w h i c h  

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

b e a r i n g   s u r f a c e s .   Web  g u i d i n g   a c c u r a c y   is   t h e r e b y  

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

The  use   of  h a r d e n e d   s t e e l   r o l l i n g   b e a r -  

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

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

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

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

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

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

t h o s e   b e a r i n g s   a re   u s e d   in  d e v i c e s   w h i c h   h a v e   a  

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

The  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  

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

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

b e a r i n g s   or   b a l l   c a s t e r s .   The  m o t i o n   of  b o t h   b a l l  

b e a r i n g s   and  b a l l   c a s t e r s   c a u s e s   w e a r   in  t h e   r a c e  

or  o t h e r   s t r u c t u r e   in   w h i c h   t h e   b a l l   i t s e l f   i s  



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

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

t h e   r o l l i n g   h a r d e n e d   vee  b e a r i n g   w h e e l   c o n t a c t s  

t h e   b e a r i n g   t r a c k   a t   o n l y   one  c o n t i n u o u s l y - m o v i n g  

p o i n t   on  i t s   o u t e r   edge   (as  t h e   t i l t   r o l l e r   f r a m e  

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

r a t e   t h a t   t h e   vee  b e a r i n g   w i l l   l a s t   f o r   t h e   l i f e  

of  t h e   a p p a r a t u s .   M o r e o v e r ,   t h e r e   i s   l i t t l e  

l i k e l i h o o d   of  b e a r i n g   f a i l u r e   due  to   an  a c c u m u l a -  

t i o n   of  d u s t   or  o t h e r   d e b r i s   s i n c e   t h e   r o l l i n g  

a c t i o n   of  t h e   vee   b e a r i n g s   makes   them  e s s e n t i a l l y  

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

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

in  w h i c h   s u c h   an  a c c u m u l a t i o n   of  d e b r i s   may  a f f e c t  

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

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

b u s h i n g s   c o n t a i n i n g   b a l l   b e a r i n g s ,   or  b a l l   c a s t e r s .  

Yet  a n o t h e r   a d v a n t a g e   of  t h e   a p p a r a t u s  

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

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

t h e   p u r c h a s e   p r i c e   of  t h e   a p p a r a t u s   and  i t s   m a i n -  

t e n a n c e   r e q u i r e m e n t s .  

A c c o r d i n g l y ,   i t   i s   a  p r i n c i p a l   o b j e c t   o f  

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

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

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

I t   is   a n o t h e r   o b j e c t   of  t h e   i n s t a n t  

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

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

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

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

t r a v e l l i n g   web,  i . e . ,   t he   m i d p o i n t   of  t h e   l i n e  

d e f i n e d   by  the   i n l e t   edge   of  the   i n l e t   t i l t   r o l l e r .  

An  a d d i t i o n a l   o b j e c t   of  t h i s   i n v e n t i o n  

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



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

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

Yet  a n o t h e r   o b j e c t   of  t h e   p r e s e n t  

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

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

f i t   of  i t s   c o m p o n e n t s   b e c a u s e   of  i t s   i m m u n i t y   t o  

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

r e t a i n   i t s   web  g u i d i n g   a c c u r a c y .  

I t   is   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n  

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

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

r o l l e r   s u p p o r t   means   a t   any  d e s i r e d   p o s i t i o n   w i t h  

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

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

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

web  g u i d e   a p p a r a t u s   h a v i n g   a  b e a r i n g   c a r r i a g e  

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

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

s t r u c t i o n .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   of   t h e   : e b  

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

t o   one  s k i l l e d   in  t h e   a r t   f rom  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   and  c l a i m s ,   and  f r o m   t h e   d r a w -  

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

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

F i g u r e   1  i s   an  e l e v a t i o n a l   p e r s p e c t i v e  

v i e w   of  t h e   a p p a r a t u s   of  t h e   i n v e n t i o n .  

F i g u r e   2  i s   a  f r a g m e n t a r y   t o p   p l a n   v i e w  

of   t h e   a p p a r a t u s   of  t h e   i n v e n t i o n ,   w h e r e i n   t h e  

f r a m e   of  t he   p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   a n d  

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

p i v o t e d   to  t he   r i g h t ,   and  p i v o t e d   to   t h e   l e f t .  

F i g u r e   3  i s   a  s e c t i o n a l   v i e w   of   t h e  

a p p a r a t u s   of  t he   i n v e n t i o n ,   t a k e n   a c r o s s   l i n e   3 - 3  



of  F i g u r e   2 .  

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

As  shown  in  F i g u r e   1,  t he   a p p a r a t u s   o f  

t h e   i n v e n t i o n   c o m p r i s e s   f r a m e   1,  upon  w h i c h   i s  

m o u n t e d   a  s t a t i o n a r y   t i l t   r o l l e r   s u p p o r t   m e a n s ,  
s u c h   as  p l a t e   3,  w h i c h   in   t u r n   has   m o u n t e d   upon  i t  

f o u r   vee  b e a r i n g   w h e e l s   5.  Frame  1  i s   a l s o   p r e f e r -  

a b l y   p r o v i d e d   w i t h   a  p a n e l   2,  upon  w h i c h   a p p r o -  

p r i a t e   c o n t r o l s   may  be  m o u n t e d .  

P i v o t a l l y   m o u n t e d   upon  p l a t e   3  is   p i v o t a l  

t i l t   r o l l e r   s u p p o r t   m e a n s   9.  As  f u r t h e r   shown  i n  

F i g u r e   1,  p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   9 

c o m p r i s e s   c r o s s   m e m b e r s   15,   end  members   17  a n d  

p l a t e   19.  M o u n t e d   b e t w e e n   end  members   17  o f  

p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   9  a r e   i n l e t   t i l t  

r o l l e r   11  and  o u t l e t   t i l t   r o l l e r   13,  t he   d i r e c t i o n  

of  t r a v e l   of  t h e   web  a c r o s s   s a i d   t i l t   r o l l e r s  

b e i n g   d e s i g n a t e d   by  a r r o w   A. 

As  shown  in  F i g u r e s   2  and  3,  t h e   p i v o t a l  

m o u n t i n g   of  p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   9  i s  

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

men t   of  t h e   vee  b e a r i n g   w h e e l s   5  of  p l a t e   3  w i t h  

two  p a i r s   of  vee  b e a r i n g   t r a c k s   7a  and  7b,  w h i c h  

a r e   m o u n t e d   on  t h e   u n d e r s i d e   of  p l a t e   19  of  p i v o t -  

a l   t i l t   r o l l e r   s u p p o r t   means   9.  A  vee  b e a r i n g  

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

t h e   "DUA-L-VEE"  v - g u i d e   b e a r i n g   and  t r a c k   s y s t e m  

m a n u f a c t u r e d   by  B i s h o p - W i s e c a r v e r   C o r p o r a t i o n .  

The  p o s i t i o n   of  vee   b e a r i n g   w h e e l s   5 

upon  p l a t e   3  and  t h e   p o s i t i o n   and  a n g u l a r - o r i e n t a -  

t i o n   of  vee  b e a r i n g   t r a c k s   7a  and  '.b  upon  p l a t e   19 

a r e   i l l u s t r a t e d   in  F i g u r e   2.  The  p o s i t i o n   a n d  

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

so  t h a t   t h e   o r i g i n   of  r a d i u s   B  a b o u t   w h i c h   p i v o t a l  



t i l t   r o l l e r   s u p p o r t   means   9  is   p i v o t e d   i s   l o c a t e d  

at   t h e   m i d p o i n t   of   t h e   l i n e   C-C  d e f i n e d   by  t h e  

i n l e t   edge   21  of   i n l e t   t i l t   r o l l e r   11.  As  f u r t h e r  

shown  in  F i g u r e   2,  t h i s   i s   a c c o m p l i s h e d   by  d i s -  

p o s i n g   vee  b e a r i n g   t r a c k s   7b  and  7a  a l o n g   a r c s   D-D 

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

at   p o i n t   B.  P r e f e r a b l y ,   as  shown  in  F i g u r e   2 ,  

t r a c k s   7a  w h i c h   s u p p o r t   i n l e t   t i l t   r o l l e r   11  a r e  

c o n c a v e   a r c   t r a c k s ,   w h i l e   t r a c k s   7b  w h i c h   s u p p o r t  

o u t l e t   t i l t   r o l l e r   13  a r e   c o n v e x   a r c   t r a c k s .   A 

p a i r   of  b e a r i n g   w h e e l s   5  i s   d i s p o s e d   a l o n g   e a c h   o f  

a r c s   D-D  and  E-E  so  as  to  e f f e c t   e n g a g e m e n t   w i t h  

t r a c k s   7b  and  7a  r e s p e c t i v e l y .   T h i s   a r r a n g e m e n t  

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

ing  w h e e l s   5  b e t w e e n   t h e   p a i r s   of  t r a c k s   7a  a n d  

7b.  As  p r e v i o u s l y   d i s c u s s e d ,   when  t h e   o r i g i n   o f  

r a d i u s   of  t h e   a r c s   D-D  and  E-E  i s   l o c a t e d   at   t h i s  

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

may  be  e x e r t e d   by  t h e   a p p a r a t u s   o v e r   t h e   p a t h   o f  

the   t r a v e l l i n g   web  i s   m a x i m i z e d .  

T u r n i n g   b a c k   to   F i g u r e   1,  i t   i s   s h o w n  

t h a t   s t a t i o n a r y   f r a m e   1  a d d i t i o n a l l y   c o m p r i s e s   a  

l o w e r   c r o s s - m e m b e r   23  on  t h e   o u t l e t   s i d e   of  t h e  

a p p a r a t u s .   N e a r   e a c h   end  of  l o w e r   c r o s s - m e m b e r   23  

is   m o u n t e d   an  e d g e   d e t e c t o r   a s s e m b l y   25  h a v i n g  

s e n s i n g   m e a n s ,   s u c h   as  i n f r a r e d   s e n s o r   27,  f o r  

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

web.  S e n s o r   27  i s   p r e f e r a b l y   c a l i b r a t e d   so  as  t o  

g e n e r a t e   an  e l e c t r i c a l   s i g n a l   w h e n e v e r   t h e   edge   o f  

the   t r a v e l l i n g   web  moves   away  f rom  t h e   c e n t e r   o f  

the   i n f r a r e d   beam.   The  s i g n a l   t h u s   g e n e r a t e d   i s  

a m p l i f i e d   by  a p p r o p r i a t e   means   so  as  to   r e n d e r   i t  

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

r e s p o n s i v e   to   s a i d   s i g n a l ,   such   as  t h a t   i l l u s t r a t e d  

in  F i g u r e   2.  D e p e n d i n g   on  the   p o l a r i t y   of  t h e  

s i g n a l   g e n e r a t e d   by  s e n s o r   27,  t h e   d r i v e   m e a n s  



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

means   e i t h e r   c l o c k w i s e   or  c o u n t e r c l o c k w i s e   a s  

r e q u i r e d   to   c o r r e c t   t h e   p a t h   of  t r a v e l   of  t h e   w e b .  

More  p a r t i c u l a r l y ,   in  t h e   p r e f e r r e d  

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

m o t o r   29,  w h i c h   i s   m o u n t e d   upon  s t a t i o n a r y   p l a t e   3 

and  w h i c h   i s   c o n n e c t e d   by  s h a f t   c o u p l i n g   31  t o  

s c r e w   s h a f t   33.  S c r e w   s h a f t   33  i s   s u p p o r t e d   b y  

p i v o t   p l a t e   35,  h a v i n g   b e a r i n g s   37,  w h i c h   i s   i n  

t u r n   f i x e d l y   c o n n e c t e d   to   s t a t i o n a r y   p l a t e   3  b y  

means   of  p i v o t   p l a t e   b r a c k e t   39.  R i d i n g   upon  t h e  

t h r e a d s   of  s c r e w   s h a f t   33  i s   b a l l   s c r e w   n u t   4 1 ,  

w h i c h   i s   f i x e d l y   s e c u r e d   to   p i v o t a l   yoke   a s s e m b l y  

43.  P i v o t a l   yoke   a s s e m b l y   43  i s   f i x e d l y   a t t a c h e d  

to  p i v o t a l   p l a t e   19  by  f a s t e n e r s   45  w h i c h   a r e  

p o s i t i o n e d   on  o p p o s i n g   s i d e s   of   p i n   47,  w h i c h  

p i v o t a l l y   a t t a c h e s   p i v o t a l   yoke   a s s e m b l y   43  t o  

p i v o t a l   p l a t e   1 9 .  

T h u s ,   when  m o t o r   29  d r i v e s   s c r e w   s h a f t  

33,  b a l l   s c r e w   nut   41  i s   c a u s e d   to  move  l a t e r a l l y  

a l o n g   s a i d   s h a f t   33.  B e c a u s e   b a l l   s c r e w   n u t   41  i s  

f i x e d l y   a t t a c h e d   to  p i v o t a l   yoke   a s s e m b l y   4 3 ,  

p i v o t a l   yoke   a s s e m b l y   43  i s   a l s o   c a u s e d   to  m o v e  

l a t e r a l l y .   As  t he   r e s u l t   of  t h e   m a n n e r   of  a t t a c h -  

ment   of  p i v o t a l   y o k e   a s s e m b l y   43  to   p i v o t a l   p l a t e  

19,  i . e . ,   f i x e d l y   by  f a s t e n e r s   45  a n d  p i v o t a l l y   b y  

p i n   47,  t h e   l a t e r a l   m o v e m e n t   of  p i v o t a l   y o k e  

a s s e m b l y   43  i s   t r a n s l a t e d   i n t o   c l o c k w i s e   o r  

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

19  as  shown  in  F i g u r e   2.  T h i s   a r c u a t e   m o v e m e n t   o f  

p i v o t a l   p l a t e   19,  of  c o u r s e ,   r e s u l t s   in  t h e   a r c u a t e  

m o v e m e n t   of  t he   e n t i r e   p i v o t a l   t i l t   r o l l e r   s u p p o r t  

means   9,  i n c l u d i n g   t h e   i n l e t   and  o u t l e t   t i l t  

r o l l e r s   11  and  13,  r e s p e c t i v e l y ,   upon  vee  b e a r i n g  

c o m p o n e n t s   5,  7a  and  7 b .  

A d d i t i o n a l   c o m p o n e n t s   shown  in  F i g u r e   2 



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

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

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

t i l t   r o l l e r   s u p p o r t   means   9.  For   t h i s   p u r p o s e   a  

c o n n e c t i n g   l i n k   m o u n t i n g   b l o c k   49  i s   a t t a c h e d   t o  

p i v o t a l   yoke   a s s e m b l y   43.  M o u n t i n g   b l o c k   49,  b y  

m e a n s   of  c o n n e c t i n g   l i n k   53,  i s   p i v o t a l l y   a t t a c h e d  

to   t r a n s d u c e r   b l o c k   51.  T h i s   s e r i e s   of  c o m p o n e n t s  

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

51  of  s l i d e - w i r e   p o t e n t i o m e t e r   55  by  means   o f  

s l i d e - w i r e   57.  Py  means   of  t h i s   m e c h a n i c a l  

l i n k a g e ,   any  m o t i o n   of  p i v o t a l   y o k e   a s s e m b l y   43  i s  

t r a n s m i t t e d   to   t h e   s l i d e - w i r e   57  of   p o t e n t i o m e t e r  

55.   T h u s ,   when  a  c o n s t a n t   e l e c t r i c a l   s i g n a l   i s  

t r a n s m i t t e d   t h r o u g h   p o t e n t i o m e t e r   55,   any  v a r i a t i o n  

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

s l i d e - w i r e   57  and  f rom  t h e   c o n s e q u e n t   c h a n g e   i n  

p o t e n t i a l   a c r o s s   p o t e n t i o m e t e r   55  may  be  r e a d i l y  

d e t e c t e d   by  a  s u i t a b l e   m e a s u r i n g   d e v i c e   and  t r a n s -  

l a t e d   i n t o   a  fo rm  w h i c h   t he   o p e r a t o r   can  r e a d i l y  

p e r c e i v e .   One  p r e f e r r e d   d e v i c e   of  t h i s   t y p e  

u t i l i z e s   an  LED  ( l i g h t   e m i t t i n g   d i o d e )   d i s p l a y  

( n o t   shown)  w h i c h   i n d i c a t e s   t h e   d i s t a n c e ,   i n  

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

m e a n s   9  has   b e e n   moved  in  o r d e r   to   c o r r e c t   t h e  

p a t h   of  t he   t r a v e l l i n g   w e b .  

A l t h o u g h   t h e   web  g u i d e   a p p a r a t u s   of  t h e  

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

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

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

s t r u c t u r e s   and  c o m p o n e n t s   may  be  s u b s t i t u t e d   f o r  

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



1.  A  web  g u i d e   a p p a r a t u s   c o m p r i s i n g :  

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

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

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

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

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

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

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

m e a n s ;   a n d ,   an  i n l e t   t i l t   r o l l e r ,   h a v i n g   an  i n l e t  

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

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

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

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

s a i d   i n l e t   edge   of   s a i d   i n l e t   t i l t   r o l l e r ,   w h e r e b y  

s a i d   p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   p i v o t s  

a b o u t   s a i d   o r i g i n   of  r a d i u s .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 

w h e r e i n   one  of  s a i d   f i r s t   and  s e c o n d   b e a r i n g   m e a n s  

c o m p r i s e s   a  t r a c k   member   h a v i n g   an  a r c - s h a p e d   e d g e  

p o r t i o n ,   s a i d   e d g e   p o r t i o n   of  s a i d   t r a c k   m e m b e r  

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

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

means   c o m p r i s e s   a  r o t a t a b l e   member   a l s o   h a v i n g   a n  

a r c - s h a p e d   edge   p o r t i o n ,   s a i d   edge   p o r t i o n   of   s a i d  

r o t a t a b l e   member   h a v i n g   a  c r o s s - s e c t i o n a l   s h a p e  

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

s a i d   t r a c k   m e m b e r .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   2 

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

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

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

4.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   2 

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

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

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



5.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   2 

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

member   and  s a i d   s e c o n d   b e a r i n g   means   c o m p r i s e s   a  

r o t a t a b l e   m e m b e r .  

6.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   2 

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

r o t a t a b l e   member   and  s a i d   s e c o n d   b e a r i n g   m e a n s  

c o m p r i s e s   a  t r a c k   m e m b e r .  

7. .   An  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 

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

t h e   p o s i t i o n   of  at  l e a s t   one  e d g e   of  a  web  o f  

m a t e r i a l   t r a v e l l i n g   upon  s a i d   a p p a r a t u s .  

8.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   7 

w h e r e i n   s a i d   d e t e c t i n g   means   c o m p r i s e s   a  s e n s o r  

c a p a b l e   of  g e n e r a t i n g   an  e l e c t r i c a l   s i g n a l .  

9.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   8 

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

c a l   s i g n a l   g e n e r a t e d   by  s a i d   s e n s o r .  

10.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   8 

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

a  beam  of   l i g h t   and  means   f o r   g e n e r a t i n g   an  e l e c t r i -  

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

i n t e r r u p t i o n   of  s a i d   beam  by  s a i d   w e b .  

11.  An  a p p a r a t u s   a c c o r d i n g   to   C l a i m   10  

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

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

12.  An  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 

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

upon  s a i d   p i v o t a l   t i l t   r o l l e r   s u p p o r t   m e a n s .  

13.  An  a p p a r a t u s   f o r   g u i d i n g   a  t r a v e l -  

l i n g   web  of   m a t e r i a l   c o m p r i s i n g :   s t a t i o n a r y   t i l t  

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

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

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

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

m e m b e r s   h a v i n g   an  edge   p o r t i o n   h a v i n g   a  s u b s t a n -  



t i a l l y   v - s h a p e d   c r o s s - s e c t i o n ;   a r c u a t e l y   p i v o t a l  

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

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

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

m e m b e r s ,   e a c h   of  s a i d   t r a c k   m e m b e r s   h a v i n g   an  e d g e  

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

s e c t i o n   c o m p l e m e n t a l   to  s a i d   edge   p o r t i o n s   of  s a i d  

r o t a t a b l e   m e m b e r s ;   an  i n l e t   t i l t   r o l l e r ,   h a v i n g   a n  

i n l e t   e d g e ;   and ,   an  o u t l e t   t i l t   r o l l e r   m o u n t e d  

upon  s a i d   p i v o t a l   t i l t   r o l l e r   s u p p o r t   m e a n s ;  

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

b e a r i n g   t r a c k   member s   a r e   o r i e n t e d   a l o n g   a t   l e a s t  

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

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

edge   of  s a i d   i n l e t   t i l t   r o l l e r ,   w h e r e b y   s a i d  

p i v o t a l   t i l t   r o l l e r   s u p p o r t   means   p i v o t s   a b o u t  

s a i d   o r i g i n   of  r a d i u s .  

14.  An  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 

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

g e n e r a t i n g   a  beam  of  i n f r a r e d   l i g h t   and  means   f o r  

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

p a r t i a l   or  t o t a l   i n t e r r u p t i o n   of  s a i d   beam  by  a n  

e d g e   of  s a i d   t r a v e l l i n g   web  of  m a t e r i a l .  

15.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   14 

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

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

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