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@  Apparatus  for  aligning  pliable  sheet  material. 

in  an  apparatus  for  aligning  pliable  sheet  material, 
such  as  paper,  feed  rollers  (12)  feed  the  material  between 
guide  members  (16,  17)  so  that  its  leading  edge  is  forced 
against  at  least  a  portion  of  a  stop  surface  (24)  and  then, 
if  necessary,  the  material  buckles  to  allow  its  leading  edge 
to  align  with  the  stop  surface  (24).  The  stop  surface  (24) 
is  formed  on  an  alignment  lever  (25)  which  is  held  fast  on 
a  shaft  (26)  which  can  pivot  in  bearings  (27).  However, 
the  alignment  lever  (25)  is  latched  by  a  latch  bar  (38)  so 
that  the  stop  surface  (24)  lies  in  the  path  of  the  sheet  ma- 
terial.  A  sensing  member  (32)  senses  when  the  leading 
edge  of  the  material  is  aligned  with  the  stop  surface  (24) 
and  releases  the  latch  bar  allowing  the  lever  (25)  to  pivot, 
due  to  sheet  material  being  forced  against  the  stop  sur- 
face  (24)  by  the  feed  rollers  (12),  so  that  the  material 
enters  the  nip  between  transport  rollers  (22).  The  sensing 
member  (32)  is  disposed  at  one  end  of  a  lever  (34)  which 
is  held  fast  on  a  shaft  (35)-pivotally  mounted  in  bearings 
(36),  the  latch  bar  (38)  being  also  held  fast  on  shaft  (35). 
Alternatively,  the  latch  bar  (38)  may  be  released  from  the 
lever  (25)  in  response  to  photoelectric  sensing  of  the  fact 
that  the  leading  edge  of  the  material  is  aligned  with  the 
stop  surface  (24). 



This  i n v e n t i o n   r e l a t e s   to  appa ra tu s   for  a l i g n i n g   p l i a b l e  

sheet   m a t e r i a l ,   such  as  p a p e r .  

The  need  for  p r o p e r l y   a l i g n i n g   p l i a b l e   sheet   m a t e r i a l   such  a s  

paper  being  conveyed  by  r o l l e r s   or  o ther   t r a n s p o r t   means  for  such  

purposes   as  copying,   p r i n t i n g   and  read ing   has  long  been  r e c o g n i z e d .  

Quite  commonly  i t   is  d e s i r a b l e   to  p o s i t i o n   the  l ead ing   edge  of  t h e  

sheet   m a t e r i a l   p e r p e n d i c u l a r   to  the  d i r e c t i o n   of  t r a v e l ,   b u t  

uneven  feed  or  b iased   conveying  members  of ten   cause  the  s h e e t  

m a t e r i a l   to  take  a  skewed  p o s i t i o n .   Numerous  s u g g e s t i o n s   have  

been  made  as  to  means  and  methods  to  p r o p e r l y   o r i e n t   such  p l i a b l e  

sheet   m a t e r i a l .  

Apparatus   for  a l i g n i n g   p l i a b l e   sheet   m a t e r i a l   can  c o m p r i s e  

guide  means  d e f i n i n g   a  p r e d e t e r m i n e d   path  for  the  sheet   m a t e r i a l ,  

stop  means  movable  in to   and  out  of  said  p r e d e t e r m i n e d   pa th ,   f e e d  

means  to  feed  a  sheet   so  t ha t   i t s   l ead ing   edge  is  forced  a g a i n s t  

the  stop  means  when  i t   is  in  said  p r e d e t e r m i n e d   path  and  t r a n s p o r t  

means  a r ranged   to  r e ce ive   and  p o s i t i v e l y   engage  the  sheet   when  t h e  

stop  means  is  s u b s e q u e n t l y   moved  out  of  said  p r e d e t e r m i n e d   p a t h .  

One  example  of  an  appa ra tu s   of  t ha t   type  is  the  mechanism  d e s c r i b e d  

in  U.S.  Pa ten t   S p e c i f i c a t i o n   3 ,667 ,752 ,   in  which  a  p l u r a l i t y   o f  

p i v o t a l l y   mounted  f i n g e r s   i n t e r c e p t   the  l ead ing   edge  of  a  t r a v e l l i n g  

document  t he reby   caus ing  the  document  to  be  urged  in to   c o m p l i a n c e  

with  the  d e s i r e d   o r i e n t a t i o n   as  de f ined   by  the  f i n g e r s .   The 

f i n g e r s   are  p i v o t a l l y   mounted  such  tha t   the  force  of  the  conveyed  

document  d i s p l a c e s   the  f i n g e r s   thus  p e r m i t t i n g   the  documents  to  be  

engaged  by  the  en t r ance   nip  of  the  t r a n s p o r t   system  a d j a c e n t   t h e  



p i v o t a l l y   mounted  f i n g e r s .   While  t h i s   a r rangement   is  a  w o r t h w h i l e  

and  workable  mechanism,  i t   wi l l   be  r e a d i l y   apparen t   tha t   documents  

of  d i f f e r e n t   weight  and  t h i c k n e s s   would  of  course  r e q u i r e   a d j u s t m e n t  

of  the  r e s i s t i n g   force  of  the  f i n g e r s .   P a r t i c u l a r l y   s t i f f   documents  

would,  for  i n s t a n c e ,   tend  to  move  the  f i n g e r s   and  r e l e a s e   t h e  

document  for  the  t r a n s p o r t   system  before   a l ignment   is  a c c o m p l i s h e d .  

On  the  o the r   hand,  l i g h t w e i g h t   documents  could  well  jam  the  mechanism 

since  i n s u f f i c i e n t   force  could  be  t r a n s m i t t e d   through  the  b u c k l i n g  

document  to  move  the  f i n g e r s .  

The  i n v e n t i o n   seeks  to  overcome  the  problem  of  p r o v i d i n g   a  

simple  mechanism  for  accompl i sh ing   a l ignment   of  p l i a b l e   s h e e t  

m a t e r i a l   of  va ry ing   s t i f f n e s s ,   and  is  c h a r a c t e r i s e d   by  stop  means 

compr is ing   a  p i v o t a l l y   mounted  l eve r   having  a  f l a t   stop  s u r f a c e ,  

l a t c h   means  to  r e l e a s a b l y   hold  the  p i v o t a l l y   mounted  l eve r   so  t h a t  

said  f l a t   stop  su r face   l i e s   in  said  p r e d e t e r m i n e d   pa th ,   l a t c h  

r e l e a s i n g   means  ope rab le   to  sense  when  the  l ead ing   edge  of  t h e  

sheet   l i e s   s u b s t a n t i a l l y   in  the  plane  c o n t a i n i n g   said  stop  s u r f a c e  

and,  upon  such  sens ing ,   to  r e l e a s e   the  l a t c h   whereby  a  sheet   f e d  

by  the  feed  means  wi l l   f i r s t   engage  at  l e a s t   a  p o r t i o n   of  the  s t o p  

su r f ace   and  then,   i f   n e c e s s a r y ,   buckle  to  allow  i t s   l ead ing   edge  

to  a l i gn   with  the  stop  su r face   whereupon  the  l a t c h   r e l e a s i n g   means 

r e l e a s e s   the  l a t c h   enab l ing   the  l ead ing   edge  of  the  sheet   to  be  

engaged  by  the  t r a n s p o r t   means  with  the  sheet   in  c o r r e c t   a l i g n m e n t .  

The  c laimed  i n v e n t i o n   may  be  c a r r i e d   out  in  the  ways  d e s c r i b e d  

in  d e t a i l   below  with  r e f e r e n c e   to  the  accompanying  drawings ,   i n  

w h i c h  : -  



FIGURE  1  is  a  s i m p l i f i e d ,   p a r t i a l l y   s e c t i o n e d   view  of  an  

a p p a r a t u s ,   accord ing   to  the  i n v e n t i o n ,   for  a l i g n i n g   p l i a b l e   s h e e t  

m a t e r i a l   in  a  p o s i t i o n   to  r ece ive   the  sheet   m a t e r i a l ;  

FIGURE  2  is  a  view  s i m i l a r   to  t h a t   of  FIGURE  1  i l l u s t r a t i n g  

the  appa ra tu s   with  the  a l ignment   member  r e l e a s e d   a l lowing  t h e  

p l i a b l e   sheet   m a t e r i a l   to  pass  to  the  t r a n s p o r t   r o l l e r s ;  

FIGURE  3  is  a  s ec t i on   on  l ine   I I I - I I I   of  FIGURE  1;  

FIGURE  4  is  a  s e c t i o n   on  l ine   IV-IV  of  FIGURE  1  and  i l l u s t r a t e s  

a  t y p i c a l   r e o r i e n t a t i o n   of  a  p l i a b l e   sheet ;   and 

FIGURE  5  is  a  block  diagram  of  a  p o s i t i o n   sens ing   a r r a n g e m e n t  
which  can  be  used  in  the  a p p a r a t u s   of  FIGURE  1 .  

An  appa ra tu s   10  (FIGURE  1)  for  a l i g n i n g   p l i a b l e   sheet   m a t e r i a l ,  

such  as  paper ,   i nc ludes   dr iven  feed  r o l l e r s   12,  p o s i t i o n e d   t o  

engage  and  urge  forward  p l i a b l e   sheet   m a t e r i a l   conducted  be tween  

i n l e t   upper  guide  member  14  and  i n l e t   lower  guide  member  15.  

I n t e r m e d i a t e   upper  guide  member  16  and  i n t e r m e d i a t e   lower  g u i d e  
member  17  l oose ly   conf ine   the  sheet   m a t e r i a l   fed  between  f e e d  

r o l l e r s   12,  and  are,   as  i l l u s t r a t e d ,   a l i gned   with  i n l e t   g u i d e  

members  14  and  15,  and  ex i t   upper  guide  member  18  and  ex i t   l o w e r  

guide  member  19.  T ranspor t   r o l l e r s   22,  s i m i l a r   to  feed  r o l l e r s  

12,  are  i n t e r p o s e d   between  i n t e r m e d i a t e   guide  members  16  and  17,  

and  ex i t   guide  members  18  and  19.  Immediate ly   a d j a c e n t   t r a n s p o r t  

r o l l e r s   22  and  ex tend ing   between  guide  members  16  and  17  is  one 

end  of  a  l ever   member  25  having  a  f l a t   stop  su r face   24  which  i s  

d i sposed   p e r p e n d i c u l a r   to  the  path  of  t r a v e l ,   and  thus  d e f i n e s   t h e  



d e s i r e d   o r i e n t a t i o n   of  the  l ead ing   edge  of  p l i a b l e   sheet   m a t e r i a l  

urged  forward  by  feed  r o l l e r s   12.  Lever  member  25  is  held  f a s t   on 

p ivo t   shaf t   26  which  is  j o u r n a l l e d   in  bea r ings   27.  Stop  29  e n g a g e s  
l eve r   member  25  and  spr ing   30  urges  l ever   member  25  a g a i n s t   s t o p  

29.  

As  shown  p a r t i c u l a r l y   well  in  FIGURES  1  and  3,  p o s i t i o n  

sens ing   member  32  is  d i sposed   a d j a c e n t   to  and  somewhat  forward  o f  

f l a t   stop  su r face   24.  For  purposes   of  d i s c u s s i o n ,   p o s i t i o n   s e n s i n g  

member  32  wi l l   be  r e f e r r e d   to  as  a l igned   with  stop  su r face   24,  b u t  

i t   is  to  be  under s tood   t ha t   p o s i t i o n   sens ing  member  32  w i l l  

a c t u a l l y   be  forward  of  stop  su r face   24  to  a  g r e a t e r   or  l e s s e r  

e x t e n t   to  i n d i c a t e   i n c i p i e n t   c o n t a c t   of  conveyed  p l i a b l e   s h e e t  

m a t e r i a l   with  stop  su r face   24.  Support  shaf t   34  c a r r i e s   p o s i t i o n  

sens ing   member  32  and  in  turn   is  held  f a s t   on  p ivo t   shaf t   35 

mounted  in  b e a r i n g s   36.  Latch  bar  38  is  held  f a s t   on  p ivo t   s h a f t  

35  and,  as  shown  in  FIGURE  1,  engages  the  end  of  l eve r   member  25 

to  l a t c h   i t   and  secure  stop  su r face   24  in  the  p o s i t i o n   to  wh ich  

the  l ead ing   edge  of  the  p l i a b l e   sheet   member  is  made  to  con fo rm.  

Spring  40  urges  support   shaf t   34  a g a i n s t   stop  41  as  i l l u s t r a t e d .  

As  shown  in  FIGURE  4,  an  a r t i c l e   of  p l i a b l e   s h e e t  

m a t e r i a l   such  as  paper  sheet   in  a  skewed  o r i e n t a t i o n   45'  is  u r g e d  

forward  by,  as  is  apparen t   from  FIGURE  1,  feed  r o l l e r s   12.  The 

i n i t i a l l y   skewed  paper  engages  only  one  p o r t i o n   of  stop  s u r f a c e  

24,  but  upon  con t inued   feed  of  the  paper ,   buckles   to  b r ing   i t s  

l ead ing   edge  in to   engagement  with  both  p o r t i o n s   of  stop  su r face   24 

and  so  the  paper  is  r e o r i e n t e d   in to   p o s i t i o n   45.  When  the  l e a d i n g  

edge  of  the  paper  is  s u b s t a n t i a l l y   in  f u l l   con t ac t   with  s t o p  

su r face   24  c e n t r a l l y   l oca t ed   p o s i t i o n   sens ing  member  32  is  c o n t a c t e d  

and,  as  shown  in  FIGURE  2,  l a t c h   bar  38  p i v o t s   to  r e l e a s e   l e v e r  

member  25  and  pe rmi t s   stop  su r face   24  to  conduct  the  l e ad ing   edge  

of  the  paper  in to   the  nip  of  t r a n s p o r t   r o l l e r s   22  which  t h u s  

engage  the  paper  in  the  d e s i r e d   a l ignment   for  con t i nued ,   a l i g n e d  

t r a n s p o r t .  



From  the  i l l u s t r a t i o n s   of  FIGURES  1  through  4,  and  the  above 

d i s c u s s i o n ,   i t   wi l l   be  apparen t   t ha t   p l i a b l e   m a t e r i a l s   of  many 

weights   and  r i g i d i t y   can  be  equa l ly   well  a l i gned   by  a l i g n i n g  

a p p a r a t u s   10  in  t ha t   feed  r o l l e r s   12  wi l l   p rov ide   s u f f i c i e n t   f o r c e  

to  buckle  and  a l ign   the  l ead ing   edge  of  the  paper  a g a i n s t   s t o p  

su r face   24.  Only  upon  such  a  p roper   a l ignment   does  p o s i t i o n  

sens ing  member  32  u n l a t c h   l ever   member  25  for  engagement  by  t r a n s p o r t  

r o l l e r s   22.  P r e f e r a b l y ,   the  r e s i s t a n c e   to  forward  movement  o f  

paper  45  by  sens ing  member  32  is  qu i t e   minimal  to  accomodate  b o t h  

l i g h t w e i g h t   and  heav i e r   p l i a b l e   m a t e r i a l s .  

An  a l t e r n a t i v e   to  the  p r e f e r r e d   mechanical   a r rangement   i l l u s -  

t r a t e d   in  FIGURES  1  through  4  is  shown  in  the  block  diagram  o f  

FIGURE  5.  As  i l l u s t r a t e d ,   a  l i g h t   source  50  and  p h o t o d e t e c t o r   52 

are  a r ranged  at  a  p o s i t i o n   e q u i v a l e n t   to  tha t   occupied  by  p o s i t i o n  

sens ing   member  32  of  the  embodiment  of  FIGURE  1.  Light  source  50 

and  p h o t o d e t e c t o r   52  are  both  supp l i ed   with  p r e f e r r a b l y   low 

vo l t age   power  from  power  supply  53  through  l i n e s   55  and  56,  

r e s p e c t i v e l y .   Thus,  again  with  r e f e r e n c e   to  the  embodiment  o f  

FIGURES  1  through  4,  upon  a l ignment   of  the  l ead ing   edge  of  t h e  

paper ,   l i g h t   source  50  would  be  s h i e l d e d   from  p h o t o d e t e c t o r   52 

the reby   caus ing  an  ou tput   through  l ine   58  to  r e l ay   60.  Relay  60 

in  turn  would  through  l ine   62  a c t i v a t e   switch  64  which  is  c o n n e c t e d  

to  power  supply  65,  a  h igher   vo l t age   power  supply  in  the  p r e f e r r e d  

a r rangement ,   through  l ine   66.  Thus  switch  64  would  connect   l i n e  

68,  and  a c c o r d i n g l y   l a t c h   motor  69  with  power  supply  65  to  a c t i v a t e  

l a t ch   motor  69  which  in  turn  would  r e l e a s e   l ever   member  25  o f  

FIGURES  1  through  4  in  a  manner  e n t i r e l y   analagous   to  the  m e c h a n i c a l  

l a t c h   d i s c l o s e d   in  FIGURES  1  through  4.  While  the  m e c h a n i c a l  

p o s i t i o n   sens ing   means  and  l a t ch   a r rangement   of  FIGURES  1  t h r o u g h  
. 



4  is  p r e f e r r e d   for  s i m p l i c i t y ,   r e l i a b i l i t y   and  cost   e f f e c t i v e n e s s ,  

the  e l e c t r o p h o t o   a r rangement   of  FIGURE  5  could  also  be  u s e d .  

From  the  above  i l l u s t r a t i o n s   and  d i s c u s s i o n s ,   i t   wi l l   be  

appa ren t   t ha t   the  appa ra tu s   accord ing   to  the  i n v e n t i o n   p r o v i d e s  

for  a  very  simple  but  yet  v e r s a t i l e   a l ignment   of  p l i a b l e   s h e e t  

m a t e r i a l   being  t r a n s p o r t e d .   Since  the  l ever   having  the  s t o p  

su r f ace   is  l a t c h e d   and  r e l e a s e d   only  upon  proper   a l ignmen t ,   t h e  

device  is  not  s e n s i t i v e   to  s u b s t a n t i a l   changes  in  the  na tu re   o f  

the  p l i a b l e   sheet  m a t e r i a l .   Though  d i s c u s s e d   in  terms  of  a l i g n i n g  

sheet   m a t e r i a l   with  the  o r i g i n a l   nominal  d i r e c t i o n   of  t r a v e l ,  

a p p a r a t u s   accord ing   to  the  i n v e n t i o n   could  be  employed  to  a l i g n  

sheet   m a t e r i a l   along  a  d i f f e r e n t   path  of  t r a v e l .  



1.  Apparatus   for  a l i g n i n g   p l i a b l e   sheet   m a t e r i a l   c o m p r i s i n g  

guide  means  d e f i n i n g   a  p r ede t e rmined   path  for  the  sheet   m a t e r i a l ,  

stop  means  movable  into  and  out  of  said  p r ede t e rmined   pa th ,   f e e d  

means  to  feed  a  sheet   so  t ha t   i t s   l ead ing   edge  is  forced  a g a i n s t  

the  stop  means  when  i t   is  in  said  p r ede t e rmined   path  and  t r a n s p o r t  

means  a r ranged  to  r ece ive   and  p o s i t i v e l y   engage  the  sheet   when  t h e  

stop  means  is  s u b s e q u e n t l y   moved  out  of  said  p r e d e t e r m i n e d   p a t h ,  

the  appa ra tu s   being  c h a r a c t e r i s e d   by  the  stop  means  compr is ing   a  

p i v o t a l l y   mounted  l eve r   25  having  a  f l a t   stop  sur face   24,  l a t c h  

means  38  to  r e l e a s a b l y   hold  the  p i v o t a l l y   mounted  lever   so  t h a t  

said  f l a t   stop  sur face   l i e s   in  said  p r e d e t e r m i n e d   path ,   l a t c h  

r e l e a s i n g   means  32,  34  ope rab le   to  sense  when  the  l ead ing   edge  o f  

the  sheet   l i e s   s u b s t a n t i a l l y   in  the  plane  c o n t a i n i n g   said  s t o p  

su r face   and,  upon  such  sens ing ,   to  r e l e a s e   the  l a t ch   whereby  a  

sheet   fed  by  the  feed  means  12  wi l l   f i r s t   engage  at  l e a s t   a  p o r t i o n  

of  the  stop  sur face   24  and  then,   if   n e c e s s a r y ,   buckle  to  allow  i t s  

l ead ing   edge  to  a l ign   with  the  stop  sur face   whereupon  the  l a t c h  

r e l e a s i n g   means  32,  34  r e l e a s e s   the  l a t c h   38  enab l ing   the  l e a d i n g  

edge  of  the  sheet   to  be  engaged  by  the  t r a n s p o r t   means  22  with  t h e  

sheet   in  c o r r e c t   a l i g n m e n t .  

2.  Apparatus   as  claimed  in  Claim  1,  f u r t h e r   compris ing   b i a s i n g  

means  to  r e s i l i e n t l y   urge  the  p i v o t a l l y   mounted  lever   to  adopt  a  

p o s i t i o n   in  which  the  stop  su r face   is  in  said  p r e d e t e r m i n e d   p a t h .  

3.  Apparatus   as  claimed  in  Claim  2,  in  which  the  l a t c h   r e l e a s i n g  

means  comprises   a  p i v o t a l l y   mounted  member  b iased   into  a  p o s i t i o n  

in  which  one  of  i t s   ends  is  d i sposed   in  said  p r e d e t e r m i n e d   p a t h  



with in   an  opening  in  said  stop  su r f ace ,   the  p i v o t a l l y   mounted 

member  being  d i s p l a c e d   when  a  sheet   is  fed  a g a i n s t   said  one  of  i t s  

ends,  and  in  which  the  l a t c h   means  comprises   a  l a t c h   member  c o n n e c t e d  

to  said  p i v o t a l l y   mounted  member. 

4.  Apparatus   as  claimed  in  Claim  2,  in  which  the  l a t c h   r e l e a s i n g  

means  i nc ludes   sens ing  means  compr is ing   a  l i g h t   source  and  a  

p h o t o s e n s o r   mounted  in  spaced  r e l a t i o n s h i p   a d j a c e n t   the  s t o p  

su r face   and  adapted  to  output   a  s igna l   to  r e l e a s e   the  l a t c h   means 

upon  movement  of  the  sheet   between  the  l i g h t   source  and  the  p h o t o -  

s e n s o r .  

5.  Apparatus   as  claimed  in  any  p r e c e d i n g   Claim,  in  which  t h e  

feed  means  and  t r a n s p o r t   means  each  comprise  a  pa i r   of  d r i v e n  

r o l l e r s   d e f i n i n g   a  nip  t he rebe tween   to  engage  and  convey  t h e  

p l i a b l e   sheet   m a t e r i a l .  
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