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©  Machine  for  binding  books  and  punching  paper. 

An  improvement  on  commercial  machines  which  bind 
documents using plastic strips. The punch  mechanism (37,38, 
39,41,42,43)  may  be  automatically  actuated  when  the  paper 
sheets  are  properly  aligned  on  a  punch  platen  (36)  or  actuated 
manually  at  the  user's  discretion.  Distance  of  the  holes  from 
the  edges  of the  sheets  may  be  indexed.  The  binding  mechan- 
ism  improvements  include  interchangeability  of  height  of  the 
pressure  bar (106)  and  speed  of binding  mechanism,  depend- 
ing  on  thickness  of  book  to  be  bound  or  as  selected  by  user, 
means  (133)  for  automatically  starting  the  motor  drive  (116, 
117,  118)  of  the  binding  mechanism  and  pressure  bar  (106) 
when  it  has  been  manually  placed  or  moved  onto  the  docu- 
ment  to  be  bound,  automatic  lifting  of  the  pressure  bar  (106) 
when  the  binding  cycle  has  been  completed,  a  resistance- 
heatea  knife  construction  (161)  which  reaches  operating 
temperature  more  rapidly,  controls  and  minimizes  the  heated 
knife  (163)  temperature  fluctuations,  maintains  a  more 
uniform  temperature  profile  of the  knife,  improvements  in  t h e  
mounting  of  the  timing  cams  of  the  machine  and  improved 
means  for  securing  and  positioning  the  cooling  and  forming 
fingers  in  place.  In  a  modification,  means  is  provided  for 
binding  a  "wrap-around"  cover  which  extends  rearward  of 
the  spine  of  the  book  and  then  is  folded  forward  around  the 
binding  strips  for  the  book.  The  means  comprises  a  remov- 
able  backstop  (88a)  for  the  spine  edges  of  the  sheets  to  be 

bound,  a  platen  (258)  and  roller  (263)  to  support  the  lower- 
most  of  the  wrap-around  covers  and  a  rack  to  support  the 
uppermost  of  the  wrap-around  covers  during.  the  binding 
procedure.  The  knife  structure  (161a)  is  modified  to  avoid 
interference  with  the  modified  means. 





This  i n v e n t i o n   r o l a t o s   to  a  now  and  improvod  punching  and 

b i n d i n g   machine  and  comprises  improvomonts  on  commercial ly   a v a i l -  

able  mach ines .   Reference   is  made  to  U.  S.  Pa ten t   4 ,079,647  on  a 

sheet   punch ing   a p p a r a t u s ;   the  punch  mechanisms  h e r e i n a f t e r   d e -  

s c r ibed   are  an  improvement  upon  that   s t r u c t u r e .   Reference   i s  

also  made  to  Pa t en t   3,811,146  on  machine  for  b ind ing   books,  many 

of  the  mechanisms  of  which  are  i n c o r p o r a t e d   in  the  p re sen t   inven-  

t ion .   G e n e r a l l y ,   the  i nven t ion   r e l a t e s   to  a  system  for  b i n d i n g  

t o g e t h e r ,   e i t h e r   t e m p o r a r i l y   or  p e r m a n e n t l y ,   p l u r a l i t i e s   o f  

shee ts   of  paper ,   each  formed  with  a  s e r i e s   of  spaced  a p e r t u r e s  

a d j a c e n t   one  margin  thereof   us ing   a  f i r s t   s t r i p   having  s t u d s  

which  c o r r e s p o n d   in  spacing  to  the  a p e r t u r e s   in  the  shee ts   and 

a  second  s t r i p  f o r m e d   with  holes  a l i g n e d   with  the  holes  in  tho  

s h e o t s   to  r e c e i v e   thd  s tuds.   The  p r e s e n t   machine,   as  well  a s  

the  p r e d e c e s s o r   machines ,   i n c o r p o r a t e   a  p ros su ro   bar  which  a p p l i e s  

p r e s s u r e   on  tho  shoots   of  paper  while  p r e s s i n g   the  s t r i p s   toward 

each  o t h e r ,   a  k n i f e ,   p r e f e r a b l y   hea t ed ,   which  cuts  off  t h e  e x c e s s  

l eng ths   of  the  s tuds   and  forms  heads  on  the  ends  of  the  studs  and ,  

again  p r e f e r a b l y ,   means  for  coo l ing   and  s e t t i n g   tho  heads  r esem-  

b l ing   r i v o t   heads  on  tho  s tuds .   Such  machines  have  p roven  

commerc ia l ly   s u c c e s s f u l .  

In  the  machine  h e r e i n a f t e r   d e s c r i b e d   there   are  both  p u n c h i n g  

a n d   b i n d i n g   f u n c t i o n s ,   it  being  u n d e r s t o o d   tha t   those  f u n c t i o n s  

could  be  per formed  by  separa te   machines  having  the  f e a t u r e s   h e r e -  

i n a f t e r   emphas ized .   With  r e spec t   to  the  punching  mechanism, 
m a n y   of  the  e l ements   t he reo f   are  d i s c l o s e d   in  Pa tent   4 , 0 7 9 , 6 4 7 .  

One  of  the  improvements  of  the  p r e s e n t   i n v e n t i o n   is  t h a t ,   i n s t e a d  

of  manual  a c t u a t i o n   of  the  punch,  an  e l e c t r i c   motor  is  used  t o  
a c t u a t e   

the  same.  An  automat ic   punch  s t a r t i n g   mechanism  i s  



e l e c t i v e l y   employed.   T h u s ,  t w o   swi tches   or  s ensors   are  p o s i -  

t ioned  with  t h o i r   a c t u a t o r s   in  t h e  t h r o a t   of  the  punch  and 

l o c a t e d   on  o p p o s i t e   ends  of  the  punch.  T h u s ,  w h e n  t h e   paper  t o  

be  punched   is  f u l l y   i n s e r t e d   in  tho  t h r o a t   o f  t h e   machine  a s s u r -  

ing  that   the  edge  of  the  p a p e r  i s   p a r a l l e l  t o   the  punch  pins  i n  

the  punch  mechanism,  b o t h  s w i t c h e s   o r  s e n s o r s  a r e   c l o s e d .   S t i l l  

a  t h i rd   swi tch   or  s enso r   i s  l o c a t e d   on  a  side  edge  guide  for  t h e  

machine  and  is  c lo sed   whon  tho  p a p e r  i s   p r o p o r l y  a l i g n e d   with  tho 

edge  gu ide   which  p o s i t i o n s   the  oppos i te   edge  o f  t h e   paper  in  r e -  

l a t i o n   to  the  p ins   in  the  punch.  When  a l l  t h r e e   swi tches   o r  

sensors   are  c l o s e d ,   the  punch  cycle  is  i n i t i a t e d .   The  edge  g u i d e  

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

d e t a i l   for  the   p u r p o s e  of  p r e v e n t i n g   damage  to  it  and  for  i n s u r -  p r e v e n t i n g  d a m a g e  

i n g   tha t   the  paper   i s  f l a t  o n   the  p l a t e n   o f   the  punch  before   t he  

edge  guide  swi tch   is  c l o s e d .  

A  f u r t h e r   f e a t u r e   of  the  punch  mechanism  r e s i d e s   in  tho  

s e l e c t i v e   p o s i t i o n i n g  o f   the  punch  backs top   so  as  to  punch  t h e  

holes  at  d i f f e r e n t  d e s i r e d   d i s t a n c e s   from  the  spine  edge  of  the  

paper .   For  o r d i n a r y   documents ,   the  edges  of  the  holes   are  s p a c e d  

inward  o n e - s i x t o o n t h   of  an  inch  from  the  spine  margin,  and  t h e s e  

spac ings   are  used  with  b i n d i n g   s t r i p s   w h i c h  a r e   o n e - q u a r t e r   i n c h  

in  width .   However,  for   c e r t a i n   pu rposes ,   t y p i c a l l y   b ind ing   com- 

pu te r   p r i n t - o u t   s h e e t s ,   wider  s t r i p s  a r e   used  and  the  holes  a r e  

spaced  inward  a  s l i g h t l y   g r e a t e r  d i s t a n c e .   Control   o f  t h e   d i s -  

tance  from  the  sp ine   is  de t e rminod  by   n  b a c k s t o p   in  the  t h r o a t   o f  

tho  punch.  The  p r e s e n t   i n v e n t i o n   d i s c l o s e s   mechanism  under  c o n -  

t r o l   of  the  o p e r a t o r   for  moving  the  backs top   toward  and  away  f rom 

t h e   f ron t   o f  t h e   machine  to  s e l e c t i v e l y   c o n t r o l   the  l o c a t i o n   o f  

t h o   holes   p u n c h e d .  



With  r e s p e c t   to  tho  b inde r   mechanism,  t h e  p r e s e n t   i n v e n t i o n  

comprises   improvements   over  Pa tent   3 , 8 1 1 , 1 4 6 .  

. C e r t a i n   of  the  improvements   r e l a t e   to  the  p r e s s u r e   bar  and 

i t s   a c t u a t i o n .   The  p r e s s u r e   bar  is  a  device  which  is  s l i d e a b l y  

mounted  in  the  machine  and  for  much  of  i t s   path  of  t r a v e l   has  a 

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

p o s i t i o n   of  r e s t   i n to   i t s   v e r t i c a l   d i r e c t i o n   of  movement  and  l ow-  

ered  or  dropped  u n t i l   i t   contncta   tho  uppormont  of  the  p l a s t i c  

s t r i p s ;   and  t h e r e a f t e r ,   by  mechanical   means,  a  p r e d e t e r m i n e d  

p r e s s u r e   is  a p p l i e d   a g a i n s t   the  uppermost  s t r i p   thus  c o m p r e s s i n g  

the  shee ts   of  paper ,   t he reby   c o n t r o l l i n g   the  u l t i m a t e   t i g h t n e s s  

of  the  abound  d o c u m e n t .  

One  of  t he   f e a t u r e s   o f  t h e   p resen t   i n v e n t i o n   r e l a t e s   to  t ho  

v e r t i c a l   he igh t   p o s i t i o n i n g   of  tho  p ressuro   bar .   The  l ength   o f  

the  studs  of  the  f i r s t   p l a s t i c   s t r i p   commerc ia l ly   a v a i l a b l e   v a r i e s  

upon  tho  c u s t o m e r ' s   n e e d s  -   i . e . ,   tho  maximum  t h i c k n e s s   of  books 

to  be  bound.  F u r t h e r ,   the  t h i ckness   of  the  shee t s   is  a n o t h e r  

v a r i a b l e .   The  p r e s e n t   i n v e n t i o n   provides   means  for  p o s i t i o n a l l y  

sens ing  the  h e i g h t   of  the  p ressure   bar  and  the  mounting  t h e r e f o r  

to  accommodate  d i f f e r e n t   de s i r ed   maximum  t h i c k n e s s e s   of  books  to 

be  bound .  

Another  f e a t u r e   of  the  p r o s s u r e  b a r   mechanism  is  means  f o r  

c o n t r o l l i n g   the  speed  of  the  b inding  cycle  of  the  machine,  i t  

being  unde r s tood   that   i t   is  d e s i r a b l e   to  bind  shee t s   of  paper  more 

slowly  for  t h i c k o r   books.   The  ope ra to r   is  p rov ided   with  a  s e l e c -  

tor  switch  for  f a s t   or  slow  movement  of  the  b i n d i n g   mechanism  o r  

b ind ing   cycle  t ime,  but  there   is  a  f u r t h e r   a u t o m a t i c   o v e r r i d e  

w h i c h   p r e v e n t s   tho  o p e r a t o r   from  s o l e c t i n g  t h e   f a s t e r   speed  where 
a   lower  speed  would  produce  a  p l a s t i c   r i v e t   head  c o n f i g u r a t i o n  

r e s u l t i n g   in  an  improvod  bound  documont  s t r e n g t h .  



S t i l l   a n o t h e r   f o a t u r o   o f  t h e   i nven t ion   is.  the  p r o v i s i o n   o f  

a  swi tch   w h i c h  w i l l   a u t o m a t i c a l l y   s t a r t   the  motor  which   d r i v e s  

the  b i n d i n g   mechanism  when  the  p r e s su re   bar  has  been  lowered  t o  

a  p o s i t i o n   where  i t s   lower  edge  is  in  con tac t   with  t h e  u p p e r m o s t  

s t r i p .  

A  s t i l l   f u r t h o r   f e a t u r e   of  the  i n v e n t i o n   is  tho  p r o v i s i o n  

of  a  mechanism  which  a u t o m a t i c a l l y   r a i s e s  t h e   p r e s s u r e  b a r   t o  

i t s   i n i t i a l   p o s i t i o n   o f  r e s t   at  tho  end  of  tho  b ind ing   c y c l o ,  

the reby   e l i m i n a t i n g   tho  n e c e s s i t y   of  the  o p e r a t o r   r a i s i n g   t he  

p r e s s u r e   b a r .  

Another   f e a t u r e   of  tho  i nven t ion   r e l a t e s  t o   the  knife  s t r u c -  

t u r e . . I n   a c c o r d a n c e   with  the  p resen t   i n v e n t i o n ,   the  knife   i s  

r e s i s t a n c e   h e a t e d .   A  sandwich  c o n s t r u c t i o n   of  a  metal  knife   and 

on  e i t h e r   s ide  t h e r e o f   r e s i s t a n c e   h e a t i n g   and  i n s u l a t i o n   l aye r   i s  

d i s c l o s e d   and  is  p r e f e r r e d ;   a  s i n g l e   h e a t i n g   l ayer   being  s a t i s -  

f a c t o r y   but  s l ower .   Such a  c o n s t r u c t i o n   i n s u r e s   rapid  hoa t ing   o f  

the  b l ades   of  the  kni fe   to  ope ra t i ng   t e m p e r a t u r e ,   uniform  h e a t i n g  

of  a l l   of  the  kn i f e   b l a d e s  d i s t r i b u t e d   ac ross   the  width  of  t ho  

machine  or  a  un i fo rm  tempera ture   p r o f i l e   de r ived   by  the  design  o f  

the  h e a t i n g   e lement   p a t t e r n   that   c o m p e n s a t e s  f o r   i r r e g u l a r   h e a t  

l o s s e s ,   and  min imizes   tempera ture   f l u c t u a t i o n s   u t i l i z i n g   e l e c t r o n -  

ic  c i r c u i t r y   and  s ens ing   and  f e e d b a c k  c i r c u i t r y   of  the  t e m p e r a t u r e  

d i r e c t l y   from  the  kni fe   b l a d e .  

A  f u r t h e r   f e a t u r e  o f   the  i n v e n t i o n   is  an  improved  cam and  

cam-mounting  system.   A hexagonal   or  o t h e r   r e g u l a r   or  i r r e g u l a r  

c r o s s - s e c t i o n   c a m s h a f t  o t h e r   than  round  is  employed,  the  s h a f t  

being  mounted  in  bea r ings   in  t h e  s i d e   frames  of  the  machine.  The 

c a m s   are  d i s t r i b u t e d   along  the  l eng th   of  the  camshaft  at  p r o p e r  

l o c a t i o n s   and  s ecu red   in  p o s i t i o n   by  snap  r ings   or  o ther   means.  



When  i t   is  nece s sa ry   to  r e p l a c e   a  cam,  i n s t ead   of  d i s a s s e m b l i n g  

the  e n t i r e   machine  as  was  r e q u i r e d   in  p rev ious   models,   tho  snap 

r i n g s   for  a l l   of  the  -cams  and  for  the  r e t a i n e r s   on  the  ends  o f  

the  s h a f t   are  removed  and  the  shaf t   is  withdrawn  from  the  mach ine .  

A  d e f e c t i v e   cam  is  r e p l a c e d ,   and  a l l   of  the  cams  aro  then  r o -  

a ssembled   and  locked  i n t e r p o s i t i o n .   Cons ide rab le   time  is  saved  

in  i n i t i a l   manufac ture   and  p a r t i c u l a r l y   in  ma in tenance   in  the  

f i e l d .   I n d i c a t o r s   are  formed  on  tho  cams  so  that   tho  cam  p r o -  

f i l e s   are  p ropor ly   a l i g n e d   r e l a t i v e   to  the  faces  of  the  h e x a g o n a l  

s h a f t .  

S t i l l   another   f e a t u r e   of  the  i n v e n t i o n   is  the  p r o v i s i o n   o f  

improved  means  for  l o c k i n g ,   gu id ing   and  p o s i t i o n i n g   the  f i n g e r s ,  

which  cool  and  se t   the  formed  heads  on  the  severed  ends  of  tho 

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

i n g   channel   which  s u p p o r t s   and  guides  the  f i n g e r s .   Again,  con -  

s i d e r a b l e   saving  of  time  in  i n i t i a l   i n s t a l l a t i o n   of  the  f i n g e r s  

and  r ep l acemen t   of  f i n g e r s   in  the  f i e ld   is  a c h i e v e d .  

The  fo rego ing   p o r t i o n   of  t h i s   s p e c i f i c a t i o n   has  r e l a t e d   to  

a  c o n v e n t i o n a l   book  bound  by  Velo-Bind  s t r i p s   such  as  that   shown 

in  the  a fo remen t ioned   p r i o r   p a t e n t s .   Another  t y p e  o f   book  t o  

which  the  p resen t   i n v e n t i o n   is  a p p l i c a b l e   is  the  "wrap -a round"  

cover .   In  this  modi f ied   book,  at  the  time  of  b ind ing ,   the  f r o n t  

and  back  covers  extend  r e a r w a r d l y   r e l a t i v e   to  the  spino  edges  o f  

the  pages  to  be  bound.  Af te r   the  covers  have  boon bound  a l o n g  

with   the  pages,  the  r ea rward   ex tend ing   p o r t i o n s   are  folded  forward  

around  the  b inding  s t r i p s   and,  p r e f e r a b l y ,   caused  to  adhere  to  end 

s h e e t s  o f   the  pages  which  have  been  bound.  To  accept   such  c o v e r s ,  

the  backs top   which  no rma l ly   l i m i t s   rearward  movement  of  the  s h e e t s  

to  be  bound  is  removable  and  is  removed  dur ing   f a b r i c a t i o n   o f  t h e  



wrap-a round   book.  To  suppor t   tho  lowerment  cover  rearward  o f  

the  spine  edges  of  the  paper ,   a  p l a t e n  i s   i n s t a l l e d   and  a  r o l l e r  

is  l o c a t e d   to  p r e s s  t h e   lowermost  cover  a g a i n s t   the  rear   p l a t e n .  

S i m i l a r l y ,   a  rack  is  suspended  above  the  p l a t e n   to  support   the  

uppermost   wrap -a round   c o v e r .  

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

p rov ide   means  whereby   e i t h e r   a  c o n v e n t i o n a l   Velo-Bind  document 

may  be  bound  or  the  a p p a r a t u s   may  be  u t i l i z e d   to  bind  a  book 

having  a  w r a p - a r o u n d  c o v e r .  

A  f u r t h e r   f e a t u r e   of.  t h e  i n v e n t i o n   is  a  m o d i f i c a t i o n   of  t he  

k n i f e   s t r u c t u r e   used  in  f a b r i c a t i n g   the  w r a p - a r o u n d  c o v e r .   Kn i fe  

b l ades   which  cut  off   t h e  e x c e s s   stud  l e n g t h s  a r e   bent  at  an  o b t u s e  

angle  r e l a t i v e  t o   the  p l a t e  t o   which  they  are  f a s t e n e d ,   and  t he  

p l a t e   is  d i sposed   a t  a   downward-rearward  s l a n t e d   angle.   Hence, 

as  the  kn i fe   s t r u c t u r e   moves  f o rward ly   to  cut  off  the  excess   s t u d  

l e n g t h s   and  then  moves  upwardly  to  form  r i v e t   heads,   a l l   o f  t h e  

kni fo   s t r u c t u r e   is  below  the  p l a n e  o f   tho  lowermost   wrap -a round  

cover  and  honce  does  not  damage  tho  cover  nor  dons  the  s u p p o r t i n g  

m e c h a n i s m   i n t e r f e r e  w i t h   movement  of  t h e  k n i f e   s t r u c t u r e .  



Othor  o b j e c t s   of  tho  p r e s e n t   i n v e n t i o n   wi l l   become  a p p a r e n t  

upon  r e ad ing   the  f o l l o w i n g   s p e c i f i c a t i o n   and  r e f e r r i n g   to  t h e  

accompanying  drawings  in  which  s i m i l a r   c h a r a c t e r s   of  r e f e r e n c e  

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

In  the  D r a w i n g s :  

Fig.   1  is  a  top  plan  view  of  the  appara tus   with  the  u p p e r  

e x t e r i o r   cas ing   and  c e r t a i n   pa r t s   removed  for  c l a r i t y   p u r p o s e s .  

Figs.   2,  3,  4  and  5  a r e  s e c t i o n a l   views  taken  s u b s t a n t i a l l y  

along  the  l i n e s   2--2,   3--3,   4--4  and  5--5,  r e s p e c t i v e l y   of  Fig.  1. 

Fig.  6  is  an  e n l a r g e d   view  of  a  p o r t i o n   of  Fig.  3  showing  

the  p r e s s u r e   bar  r e t u r n   mechanism  in  var ious   p o s i t i o n s   of  i t s  

cycle   of  o p e r a t i o n .  

F i g .  7   is  a  f r a g m e n t a r y :  p e r s p e c t i v e   view  showing  a  p o r t i o n  

of  the  bind  b a c k s t o p  a n d   a s s o c i a t e d   mechanism  where  a  sho r t   s t a c k  

of  paper  is  to  be  bound .  

Fig.  7A  is  a  view  s i m i l a r   to  Fig.  7 showing  a  t a l l e r   b a c k s t o p .  

Fig.  8  is  a  f r a g m e n t a r y   s e c t i o n a l   view  taken  s u b s t a n t i a l l y  

along  the  l ine   8--8  of  Fig.  7. 

Fig.  9  is  a  f r agmen ta ry   plan  view  showing  the  kn i fe   s t r u c t u r e  

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

Fig.  9A  i s  a   f r a g m e n t a r y   plan  view  of  a  h e a t e r   element  f o r  

the  kn i f e   s t r u c t u r e   with  p o r t i o n s   broken  away  to  r evea l   i n t e r n a l  

c o n s t r u c t i o n .  

Fig,  9B  is  a  f r agmen ta ry   s ide  e l e v a t i o n a l   view  of  a  p o r t i o n  

of  the  s t r u c t u r e   of  Fig.   9A. 

Fig.  10  is  an  e n l a r g e d   s e c t i o n a l   view  taken  s u b s t a n t i a l l y  

along  the  l ine   10--10  of  Fig.  9 .  

Fig,  11  is  an  e n l a r g e d   s e c t i o n a l   view  taken  s u b s t a n t i a l l y  

a l o n g   the  l ine   11--11  of  Fig.  9,  

Fig.  12  i s  a   f r agmen ta ry   e n l a r g e d   s e c t i o n a l   view  taken  s u b -  

s t a n t i a l l y   along  the  l i ne   12--12  of  Fig.  11. 



Fig.  13  is  a  f r a g m e n t a r y   s e c t i o n a l   viow  takun  s u b s t a n t i a l l y  

a long  the  l ine   13--13  of  Fig.  9  showing  a  normal  size  b i n d i n g  

s t r i p .  

Fig.  14  is  a  view  s i m i l a r   to  Fig.  13  showing  use  of  a  w i d e r  

than  s t andard   s i z e  b i n d i n g   s t r i p   used  when  paper   sheets  c o n t a i n  

a p e r t u r e s   f a r t h e r   d i s t a n c e s   from  tho  e d g e s .  

F i g .   15  is  a  view  taken  along  l i ne   15--15   o f  F i g .   1 .  

Fig.  16  is  a  s c h e m a t i c  s i m p l i f i e d  w i r i n g   diagram  of  the  

m a c h i n e .  

Fig.  17- is   a  f r a g m e n t a r y   s e c t i o n a l   view  s i m i l a r   to  a  p o r t i o n  

of  Fig.  4  showing  m o d i f i c a t i o n   o f  t h e   s t r u c t u r e   for  w r a p - a r o u n d  

cover  f a b r i c a t i o n ,   the  knife   s t r u c t u r e   b e i n g  i n   r e t r a c t e d  

p o s i t i o n .  

Fig.  18  is  a  v i e w  s i m i l a r   to  Fig.  17  showing  the  knife  s t r u c -  

ture   in  forward  a n d  r a i s e d   p o s i t i o n   and  showing  the  wrap -a round  

cover  suppor t   e l emen t s   in  a  somewhat  d i f f e r e n t   p o s i t i o n   from 

those  shown  in  Pig.   17 .  

Fig.  19  is  a  f r a g m e n t a r y   view  of  a  coo l ing   f i n g e r   and  i t s  

e n v i r o n m e n t .  



General   D e s c r i p t i o n   of  Machino 

As  is  set  f o r t h   in  p r i o r   Pa ten t   3 ,811 ,146   among  o t h e r s ,   t he  

p r e s e n t   i n v e n t i o n   is  in tended   to  punch  and  bind  paper  21  fo rmed  

wi th   spaced  a p e r t u r e s   22  along  one  spine  edge  t h e r e o f .   I n  a c c o r d -  

ance  w i t h  t h e   p r e s e n t   i n v e n t i o n ,   p r o v i s i o n   is  made  to  l o c a t e   t h e  

a p e r t u r e s   22  at  e i t h e r   of  two  d i s t a n c e s  f r o m   the  spine  edge  o f  

the  shee t s   of  paper  21.  If  tho  shee ts   21  are  s t andard   c o m p u t e r  

p r i n t - o u t   s h e e t s ,   the  a p e r t u r e s   22  are  spaced  a  g r e a t e r   d i s t a n c e  

from  tho  sp ine   edge  of  the  paper  than  for  o r d i n a r y   or  s t a n d a r d  

document  b i n d i n g .   As  appears   in  the  d i s c u s s i o n   of  the  p u n c h i n g  

mechanism  h e r e i n a f t e r   s e t  f o r t h ,   p r o v i s i o n   is  made  for  s p a c i n g  

the  a p e r t u r e s   at  e i t h e r   of  two  d i s t a n c e s .  

In  a cco rdance   with  t h e  p r e s e n t   i n v e n t i o n ,   a  f i r s t   s t r i p   24 

of  p l a s t i c   having  studs  23  spaced   at  the  same  i n t e r v a l s   as  t h e  

a p e r t u r e s   22  is  p rov ided .   The  s t r i p s   24  may  be  of  two  widths   d e -  

pend ing   upon  the  spacing  of  the  a p e r t u r e s   22  from  the  edges  of  the  

shee t s   21.  There  is  also  used  in  accordance   with  th is   system  o f  

b i n d i n g   a  second  s t r i p   26  formed  with  holes   22  and  c o u n t e r b o r e s   o r  

c o u n t e r s i n k s   28.  Typical   s p e c i f i c a t i o n s   for  the  m a t e r i a l ,   s i z e s ,  

e t c . ,   of  the  s t r i p s   24  and  26  are  set  fo r th   in  Patent   3 , 8 1 1 , 1 4 6 .  

The  machine  of  the  p resen t   i n v e n t i o n   comprises   a  base  31  on 

which  f i t s   an  o rnamen ta l 'mo lded   cas ing  32  which  houses  the  mechan- 

isms  h e r e i n a f t e r   d e s c r i b e d .   Within  tho  s ides   of  the  cas ing   3 2  a r e  

v e r t i c a l   side  p l a t e s   33  which  are  the  main  suppor t s   for  most  o f  

the  mechanisms  h e r e i n a f t e r   set  f o r t h .   The  aide  p l a t e s   33  are  i n -  

t e r c o n n e c t e d   by  var ious   t r a n s v e r s e ,   h o r i z o n t a l   cross  members  34. 

The  machine  h e r e t o f o r e   de sc r ibed   performs  two  f u n c t i o n s .   The 

f i r s t   is  to  punch  a p e r t u r e s   22  in  the  paper  21.  The  second  is  to  

bind  the  paper   21  between  the  s t r i p s   24,  26.  In  a  p r e f e r r e d   em- 

bodiment   of  the  i n v e n t i o n ,   both  the  punching  and  b ind ing   f u n c t i o n s  

a r e   l o c a t e d   wi th in   the  same  casing  32,  but  i t   w i l l   bo  u n d e r s t o o d  

t h a t   the  two  f u n c t i o n s   of  the  machine  may  be  i n s t a l l e d   in  s e p a r a t e  

m a c h i n e s .  



P u n c h i n g  M e c h a n l a m  

E x t e n d i n g   h o r i z o n t a l l y ,   t r a n s v e r s e l y   near   the  p r o x i m a l  e n d  

of  the  machine  and  at  a  r e l a t i v e l y   l o w  e l e v a t i o n ,   is  a  punch 

p l a t e n   36  on  which  t h e  p a p e r s   21  are  s u p p o r t e d   a n d  p o s i t i o n e d  

r e l a t i v e   to  the  punch  t h r o a t  4 1 .   Behind  the  i n n e r   edge  of  t h e  

p l a t e n   36  is  a  die  p l a t e   37  formed wi th   holes   c o r r e s p o n d i n g   to  t h e  

s p a c i n g   of  the  a p e r t u r e s   22.  P l a t e   37  is  l o c a t o d   i m m e d i a t e l y  

r e a r w a r d l y   of  the  rear   edge  of  the  p l a t e n   36  and  is  h o r i z o n t a l l y  

a l i g n e d   t h e r e w i t h .   V e r t i c a l   member  38  is  an  i n t e g r a l   p o r t i o n   o f  

the  punch  mechanism  which  a l s o  f u n c t i o n s   as  a  t r a n s v e r s e ,   h o r i -  

z o n t a l   c ross   member  34  and  is  f ixed   to  t h e  s i d e   p l a t e s   33,  and 

t h i s   c a r r i e s   a  punch  guide  p l a t e   39  which  ex tends   h o r i z o n t a l l y  

f o r w a r d l y   and  then   s l a n t s   upwardly  fo rward ly   p r o v i d i n g   an  e n t r a n c e  

chute   and  p r o v i d e s   a  ' t h r o a t   41  between  t h e  p l a t e   39  and  the  d i e  

p l a t e   37.  Punch  p l a t e   42  is  v e r t i c a l l y   r e c i p r o c a l   r e l a t i v e   t o  

member  38  as  h e r e i n a f t e r   e x p l a i n e d .   A  p l u r a l i t y   of  pins  43  c o r -  

r e s p o n d i n g   in  number  to  the  holes   i n  t he   die  p l a t e   37  arc  r e t a i n e d  

in  punch  p l a t e   42  as  is  d e s c r i b e d   in  Pa ten t   4 , 0 7 9 , 6 4 7 .   Fo rward ly  

of  p l a t e   42  is  a  d o w n u a r d l y - r e a r w a r d l y   s l a n t o d   paper  d e f l e c t o r   4 4  

w h i c h   gu ides   a n d  d e f l e c t s   papers  as  they  are  i n s e r t e d   in to   t he  

machine  toward  the  t h r o a t   41.  There  is  a  v e r t i c a l   gap  between  t h e  

lower   edge  of  p l a t e   39  and  p l a t e   37  and  h o r i z o n t a l l y   r e c i p r o c a l  

t h e r e i n   is  a  s l i d e   46  which  r e s t s   upon  a  s l i d e  s u p p o r t   47  f ixed   t o  

s ide   p l a t e s   33.  Sl ide   46  is  r e t a i n e d   and  guided  by  s tuds  29  f i x e d  

to  die  p l a t e   37.  Spr ing  48  b i a s e s   the  s l i d e   46  r e a r w a r d l y .   Ac ta -  

a t o r s   72  of  swi tches   71  on  s l ide   46  extend  i n t o   t h r o a t   41  and 

t r i g g e r   the  e l e c t r i c a l   c i r c u i t r y   to  a c tua t e   the  punching  mechan- 

ism  when  i t   is  moved  by  the  inward  i n s e r t i o n   of  shoots   21.  The 

s top   means  49  is  l o c a t e d   on  s l i de   46.  By  means  h e r e i n a f t e r   d e -  

s c r i b e d ,   the  s l i de   46  may  be  moved  fo rward ly   and  roa rward ly   t o  

c o n t r o l   the  spac ing   from  tho  spine  edge  of  the  paper   21  to  the  

a p e r t u r e s   22.  



Extending  through  a  s u i t a b l e   window  in  the  casing  32 

is  a  s e l e c t o r   s l i d e   51  which  may  be  manually  moved  between  two 

p o s i t i o n s .   The  s l i d e   51  is  connected   to  a  f l e x i b l e   cable  52 

which  extends   to  a  l e v e r   53  which  is  p ivo ted   to  a  pin  54  on  d i e  

p l a t e   37.  As  the  s l i d e   51  is  moved  forward  and  r ea rward ly ,   t h e  

cab le   52  causes  a  p i v o t i n g   of  l e v e r . 5 3 :   A  forward  ex tens ion   56 

of  s l i d e   46  has  a  down- turned   forward  te rminus   in  which  i s  

caught   one  of  the  arms  of  l ever   53.  Thus,  the  s l i d e   is  moved 

fo rward ly   and  r e a r w a r d l y   to  c o n t r o l   the  spac ing   o f  t h e   a p e r t u r e s  

22  as  h e r e i n a f t e r   e x p l a i n e d .  

The  punch  may  be  manually  a c t u a t e d   by  d e p r e s s i n g  

c o n t r o l   switch  238  or  se t   by  switch  237  to  a u t o m a t i c a l l y   t r i g g e r  

e l e c t r i c a l   c i r c u i t r y   when  a c t u a t o r   72,  of  swi tch   71,  is  moved 

by  shee t s   of  p a p e r . . T h e   punch  mechanism  is  motor  dr iven  by 

punch  motor  61  which  has  extended  s h a f t s   62  having  e c c e n t r i c  

crank  63  on  both  ends.  'A  v e r t i c a l   l ever   64  has  an  a p e r t u r e  

in  i t s   end  which  r e c e i v e s   the  e c c e n t r i c   crank  63.  At  the  upper  

end  of  lever   64  is  an  e l o n g a t e d   s l o t   66.  An  outward  d i r e c t e d  

ear  67  is  formed  in  punch  p l a t e   42  and  is  r e c e i v e d   within  s l o t  

66.  Hence,  as  the  motor  61  t u rns ,   the  e c c e n t r i c   crank  63  c a u s e s  

the  v e r t i c a l   l ever   64  to  r e c i p r o c a t e   and  thus  to  r e c i p r o c a t e  

t he  punch   p l a t e   42  and  the  pins  43  which  are  a l i g n e d   with  t h e  

holes   in  the  die  p l a t e   37.  Hence,  paper  in  the  t h r o a t   41  hav ing  

i t s   spine  edge  a g a i n s t   the  stop  49  i s  p r o p e r l y   punched.  Member 

50  r e t a i n s   lever   64  in  p o s i t i o n .  

In  one  form  of  the  i n v e n t i o n ,   the  punch  motor  61  i s  

manually  c o n t r o l l e d   by  a  swi tch .   However,  p r e f e r a b l y ,   the  punch 

may  be  made  to  perform  a u t o m a t i c a l l y .  

Thus,  s l i d e   46  c a r r i e s   two  sw i t ches   71  having  f o r w a r d l y  

ex tend ing   switch  a c t u a t o r s   72  which  extend  in to   the  t h roa t   41  a t  

i t s   rearward  end.  The  p o s i t i o n s   of  the  s w i t c h e s   71  and  a c t u a t o r s  

72  is  dependent   upon  the  p o s i t i o n   of  s l i d e   46  under  the  c o n t r o l  

of  s e l e c t o r   s l i d e   5 1 .  



An  edge  guide  is  l o c a t e d   on  t h e  l o f t   side  of  the  mach ine  

( a l t h o u g h ,   of  course ,   i t  m i g h t   be  l o c a t e d   on  the   r i g h t   s i d e ) .  

This  guide  73  is  v e r t i c a l l y   u p s t a n d i n g   and  may  be  moved  i n w a r d l y  

and  o u t w a r d l y   r e l a t i v e   to  the  c e n t e r   l ine   of  the  machine  to  a d -  

j u s t   for   d i f f e r e n t   l e n g t h s  o f   s h o o t s .   T h e  d e t a i l s  o f   th i s   a d j u s t -  

ment  are  not  h e r e in   i l l u s t r a t e d   or  d e s c r i b e d   s ince   they  are  o l d  

in  the  a r t .   The  i n w a r d - f a c i n g   edge  of  g u i d e  7 3  i s   formed  with  an 

opening   74.  Within   the  o p e n i n g  7 4   is  a  t h i r d   s w i t c h  a c t u a t o r   76.  

As  shown  in  Fig.  4,  a c t u a t o r   76  is  s loped  downward  nt  n  45°  a n g l o ,  

fo rming   a  sharp  p o i n t ,   while  a l so   being  t w i s t e d   at  a  45°  angle  on 

i t s   top  edge.  Thus,  i f   paper  i s  f e d   from  the  top,   i t   w i l l   n o t  

jam  o r  h a n g   up  on  the   edge  of   a c t u a t o r   76.  The  t ip   of  the  a c t u a -  

t o r  w i l l   b e  m o v o d  i n s i d e   the  opening  74.  The  a c t u a t o r   76  i s  

t w i s t e d   45°  so  tha t   i f   paper  is  i n s e r t e d   from  the  f r o n t ,   i t   w i l l  

not   jam  a g a i n s t  t h e   a c t u a t o r   but  in  b o t h  i n s t a n c o s   w i l l   m o v e  t h e  

a c t u a t o r   inward  to  a c t u a t e   s w i t c h  7 7 .   If   both  swi tches   71  and 

swi tch   77  are  c losed ,   i t   is  i n su red   that   tho  paper   21  in  f u l l y  

i n s e r t e d   in  the  t h r o a t   4 1  a g a i n s t   the  s tops   49  and  that   tho  edge 

of  tho  paper   is  l o c a t e d   p r o p e r l y  a g a i n s t   the  edge  guide  73. 

C l o s i n g   of  a l l   three   swi tches   a s s u r e s   paper  l e n g t h   is  p a r a l l e l   t o  

p i n s  4 3   and  p e r p e n d i c u l a r   to  o the r   e d g e s  o f   paper   and  e n e r g i z e s  

the  motor  61  and  c a u s e s  r e c i p r o c a t i o n   of  the  l e v e r  6 4   and  a  punch-  

ing  c y c l e .  

P r e f e r a b l y ,   there  is  a  cycle  cam  78  on an  e c c e n t r i c   crank  63 

on  one  s ide   of  the  machine  which   c o n t r o l s   switch  79  and  turns  o f f  

the  motor  61  a f t e r   one  cycle  or  one  r e v o l u t i o n   of  the  motor  s h a f t .  



Binding  Mechanism 

As  has  p r e v i o u s l y   been  s t a t e d ,   the  b inding  mechanism  of  t h e  

p r e s e n t   machine  r e s e m b l e s ,   in  many  r e s p e c t s ,  t h a t   of  Patent   No. 

3 , 8 1 1 , 1 4 6 ,   and  where  the  e lements   of  the  p r e sen t   machine  are  s u b -  

s t a n t i a l l y   the  same  as  those  of  the  p reced ing   machine,   they  a r e  

not  h e r e i n   d e s c r i b e d   in  d e t a i l .  

Extending   h o r i z o n t a l l y   ac ross   the  width  of  the  m a c h i n e  a n d  

suppor t ed   by  c ross -members   34  is  a  binding  p l a t e n   86,  having  a t  

i t s   rearward   edge  a  d e p r e s s i o n   or  r e c e s s  8 7 ,   at  the  l eve l   of  t h e  

top  of  t r a n s v e r s e  b r i d g e   84  which  is  secured  at  oppos i t e   ends  t o  

the  s i d e - p l a t e s   33.  This  d e p r e s s i o n   87  is  shaped  to  rece ive   s t r i p  

2 6 .   Rearward  of  d e p r e s s i o n   87  is  a  stop  88  which  l i m i t s   inward  

movement  o f  s h e o t s   21  suppor t ed   by  p la ten   86.  As  has  been  s t a t e d ,  

the  p r e s e n t   machine  may be  provided  with  pa r t s   which  a re   i n t e r -  

changeable   to  accommodate  d i f f e r e n t   he igh t s   of  s t acks   of  p a p e r ,  

such  as,  for  example,  a  two-inch  maximum  s tack  and  a  t h r e e - i n c h  

maximum stack.   T h e r e f o r e ,   the  stop  88  is  a  changeable   part   f o r  

the  mach ine .  

Stop  88  has  a  r ea rward   and  outward  ex tons ion   89  formed  w i t h  

h o r i z o n t a l   s l o t s   91.  Pins  92  f i t   through  the  s l o t s   91  and  a r e  

anchored  in  side  p l a t e s   33.  An  ear  93  on  e x t e n s i o n   89  e x t e n d s  

behind  the  rear   edge  of  p l a t e   33  and  r ece ives   a  sp r ing   94  which  

is  connected  at  i t s   o p p o s i t e   end  to  spr ing  anchor  96  on  the  s i d e  

of  p l a t e   33  o p p o s i t e   e x t e n s i o n   89.  The  f u n c t i o n   o f  s p r i n g   94  i s  

to  bias   the  stop  88  forward   so  that   p ressuro   is  app l i ed   to  s t r i p  

26  when  it   is  p laced   in  d e p r e s s i o n   87  and  so  tha t   tho  tabs  99 

(an  e x t e n s i o n   of  88)  c o n t a c t   side  p la te   33  to  l i m i t   i t s   f o r w a r d  

movement.  This  is  the  normal  p o s i t i o n   of  the  s top  88.  As  i s  



d e s c r i b e d   in  tho  Punching  Mechanism  h o r o t o f o r o   not  f o r t h ,   f o r  

c e r t a i n   types  of  s h e e t s ,   t h e  a p e r t u r e s   22  are  punched  at  a 

g r e a t e r   d i s t a n c e   from  the  spine  edge  of  the  s h e e t s .   When  tho  

l a t t e r   shee t s   are  u s e d ,  a   wider  s t r i p   26  is  used  than  n o r m a l .  

P l a c i n g   such  a  wider   s t r i p   i n  t h e   d e p r e s s i o n   87  forces   the  s t o p  

88 .  r ea rward ly   a g a i n s t   thq  force  o f  t h e  ' s p r i n g s   94.  Hence,  w h e n  

the  shee t s   21  a re   p u s h e d  r e a r w a r d l y  t o  c o n t a c t   tho  stop  88,  t h e  

holes   t h e r e i n   are  in  p roper   r e l a t i o n s h i p   to  the  holes  in  the  s t r i p  

2 6 .  

For  p u r p o s e s   h e r e i n a f t e r   d e s c r i b e d   in  d e t a i l ,   i t   wi l l   be  

noted  tha t   t he re   is  formed  a  d e p r e s s i o n   98  on  top  s u r f a c e  o f   88 

to  p rov ide   c l e a r a n c e   f o r  t h e   switch  p l u n g e r ,   so  i t   w i l l   no t   a c c i -  

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

c y c l e .  

Edge  guide  101  on  p l a t e n   86  is  t r a n s v e r s l y   moveablo  t o  a c c o m -  

modato  d i f f e r e n t   wid ths   of  shee t s   21.  

The  f i r s t   s t ep   in  tho  o p e r a t i o n   of  the  b ind ing   mechanism, 

t h e r e f o r e ,   is  to  p l ace   a  s t r i p   26  of  p rope r   width,   depending  upon 

the  p o s i t i o n i n g   of  the  a p e r t u r e s   22  for  the  shee t s   21  with  which  

i t   is  to  be  used ,   i n to   the  d e p r e s s i o n   87,  thereby  p o s i t i o n i n g  

backs top   88  c o r r e c t l y .   Loca t ing   pin  102  (see  Fig.  14)  f i t s   i n t o  

a  hole  (not  shown)  in  s t r i p   26  to  l o c a t e   s t r i p   26  l a t e r a l l y   i n  

d e p r e s s i o n   8 7 .  A   s t ack   of  shee ts   21  is  then  p laced  on  the  p l a t e n  

86  a g a i n s t   the  e d g e  g u i d e   101  and  a g a i n s t   stop  88,  thereby  a l i g n -  

i n g   the  a p e r t u r e s   22  with  the  holes  27  in  s t r i p   26.  Second  s t r i p  

24.  is  then  i n s t a l l e d   by  i n s e r t i n g   s t u d s  2 3  t h r o u g h   a p e r t u r e s   22 

and  2 7 .  



P r e s s u r e   Bar  

A  t r a n s v e r s e   h o r i z o n t a l ,   v e r t i c a l l y   moveable  p r e s s u r e   b a r  

106  is  p r o v i d e d .   Again,  to  accommodate  d i f f e r e n t   maximum  h e i g h t  

s t a c k s   of  s h e e t s ,   the  p r e s s u r e   bars  106  are  i n t e r c h a n g e a b l e .  

Such  i n t e r c h a n g e a b i l i t y   i s  p r e f e r a b l y   provided  by  us ing   d i f f e r e n t  

b r a c k e t s   107  which  may  be  an  i n t e g r a l   part   of  p r e s s u r e   bar  106 

and  which  are  mounted  to  rack  110  on  each  side  of  the  m a c h i n e .  

A  r o l l e r   100  f i t s   i n to   a  s l o t   109  in  sido  p ln to   33  and,  nt  tho  

top  of  tho  s l o t   109,  there   is  a  rearward  o f f s e t   111.  When  tho  

r o l l e r   108  is  in  the  o f f s e t   111,  the  p re s su re   bar  106  is  held  i n  

upward  p o s i t i o n .   However ,  when  p ressure   bar  106  is  l i f t e d   and 

moved  f o r w a r d l y   so  tha t   tho  r o l l o r   108  s l i de s   down  the  s lo t   109 ,  

the  bot tom  edge  112  o f   p r e s s u r e   bar  106  is  b rought   in to   c o n t a c t  

with  tho  top  of  s t r i p   2 4 .  R e c e s s e d   into  bottom  edge  112  is  a 

s w i t c h  1 3 3   which,  when  i t s   a c t u a t o r   con tac t s   s t r i p   24),  i n i t i a t e s  

tho  b i n d i n g   cycle  of  tho  machine.   The  f u n c t i o n   of  d e p r e s s i o n   90 

in  the  f l ange   s u r f a c e   97  is  to  prevent   c lo s ing   of  swi tch   113  when 

the  p r e s s u r e   bar  106  is  in  r e t r a c t e d   p o s i t i o n ,   with  r o l l e r   108  in  

the  o f f s e t   111 .  

B ind ing   motor  116  is  mounted  on  side  p la te   33  and,  by  means 

of  a  b e l t - d r i v o   117,  is  connected   to  drive  t r a n s v e r s e   h o r i z o n t a l  

hexagona l   camshaf t   118.  Shaf t   118  is  suppor ted   between  t h e  

p l a t e s   33  by  b e a r i n g s   (not  shown)  and  is  held  in  p lace   by  s n a p  

r ing   r e t a i n e r s   119  at  o i t h o r   e d g e .  

H o r i z o n t a l   t r a n s v e r s e   f l o a t i n g   shaf t   121  c a r r i e s   p in ions   122 

which  mesh  with  the  t e e th   of  the  racks  110.  Also  on  sha f t   121  i s  

r a t c h e t   wheel  123  which  is  engaged  by  pawl  124,  b i a sed   into  en -  

g a g e m e n t  w i t h   the  r a t c h e t s   123  by  springs  126.  Pawl  124  is  p i v o t -  

ed  on  p i v o t   127  to  sp r ing   anchor  121.  Shaft   121  is  suppor ted   on 



o i t h o r   s ide  of  tho  machine  by  apr ing   a n c h o r s  1 3 1 ,   p ivo ted   on 

p ivo t s   132  which  are  mounted  to  the  p l a t e s   33.  On  the  f o r w a r d  

ends  of  s p r i n g   anchor s   131  a re   f l a t   sp r ings   133  which  carry  cam 

f o l l o w e r s   134  which  are  engaged  by  p r e s s u r e   cams  136  on  s h a f t  

118.  

As  s h a f t   118  r e v o l v e s ,   f o l l o w e r   134,   which  engages  p r e s s u r e  

cam  136,  is  i n c r e a s i n g l y   d e p r e s s e d ,   thus  p u l l i n g   r a c k  1 1 0   down- 

ward  and  c a u s i n g   p r e s s u r e   bar  106  to  b e  f o r c e d   a g a i n s t   s t r i p   24 

u n t i l   a  p r e d e t e r m i n e d   p r e s s u r e   is  r e a c h e d ,  w h e r e u p o n   sp r ing   133 

f l e x e s ,   and  d e s p i t e   con t inued   t u r n i n g   of  cam  136,  no  g r e a t e r  

p r e s s u r e   is  a p p l i e d   t o  t h e   s t r i p   24.  

T o  p r e v e n t   u n a c c e p t a b l e  v a r i a t i o n s   in  a c o u s t i c a l   noise   l e v e l s  

caused  by  a p p l y i n g   va ry ing   loads  to  the  D.C.  bind  motor  116  a s  

each  cam  pe r fo rms   i t s   f u n c t i o n   a s  t h e y   r o t a t e  t h r o u g h   t h e   b i n d i n g  

cyc le ,   t h e r e   is  p rov ided   on  sha f t   118  a  c o u n t e r - p r e s s u r e   cam  211 

w h i c h   a s s u r e s  u n i f o r m   l oad ing   onto  motor  116.  Cam  f o l l o w e r  2 1 2  

is  mounted  on  s p r i n g   213  and  f a s t ened   by  a t t a c h m e n t   214  to  one  o f  

the  c ross -members   34.  The  f o l l o w e r   212  e x e r t s   a  p r e s s u r e   on  t he  

cam  211  which  c o u n t e r - b a l a n c e s   the  f o r ce s   imposed  on  the  s y s t e m  

by  the  b i n d i n g   m e c h a n i s m s .  

One  novel   f e a t u r e   of  the  p r e s e n t   i n v e n t i o n   is  t te   p r o v i s i o n  

of  means  which  a u t o m a t i c a l l y   r e t u r n s   the  p r e s s u r e   bar  106  t o  

upper  p o s i t i o n .   Return  arm  141  is  a n g u l a r   and  is  p ivo t ed   a t  

p ivot   142  to  s ide  p l a t e   3 3 .   On  i ts   f o r w a r d  e n d   there   is  a  g e a r  

segment  143  c o n s i s t i n g  o f   app rox ima te ly   two  t e e t h .   Fixed  f o r  

movement  wi th   s h a f t   118  is  a  meshing  gear  segment  c r a n k  1 4 4 ,  

also  having  a p p r o x i m a t e l y   two  t ee th .   A d j u s t a b l y   p o s i t i o n e d   on 

t h e  l o w e r   end  of  r e t u r n   arm  141  is  a  r o l l e r   146.  The  r e s t   p o s i -  

t ion  of  arm  141  is  de t e rmined   by  stop  147.  P ivoted   to  p la te   33 



is  a  f i r s t   p r e s su re   bar  l ink   148  which  is  p ivo ted   to  second 

p r e s s u r e   bar  l ink   149  by  p ivo t   151.  The  upper  end  of  l ink  1 4 9  

is  connec ted   to  the  p r e s s u r e   bar  by  the  same  means  as  connec t s  

r o l l e r   108.  There  is  a  stop  1 5 2  f i x e d   on  p l a t e   33  which  l i m i t s  

c l o c k w i s e   movement  of  l i n k   149  as  viewed  in  Fig.  3. 

As  the  b ind ing   cycle  is  comple ted ,   r o t a t i o n   of  sha f t   118 

causes   the  d r i v e r   gear  segment  144  to  mesh  with  gear  segment  143, 

and  t h i s   causes  c o u n t o r - c l o c k w i s o   r o t a t i o n   of  r e t u r n   arm  141 

about   p ivo t   142.   Ro l l e r   146  engages  l ink   148  and  o s c i l l a t e s   i t  

a round  the  shaf t   of  gear   segment  143,  and  th i s   causes  l ink   149 

to  r a i s e   the  p r e s s u r e   b a r  t o   upper  p o s i t i o n   and  drop  the  r o l l e r  

108  in to   o f f s e t   111,  caus ing   p r e s s u r e   bar  106  to  remain  at  r e s t  

p o s i t i o n   u n t i l  t h e   o p e r a t o r   i n i t i a t e s   tho  next  b i n d i n g   cycle  o f  

the  machine.   Meanwhile,  c o n t i n u e d   r o t a t i o n   of  s h a f t  1 1 8   b r i n g s  

the  gear  segments  143  and  144  out  of  mesh  with  each  o ther .   W h e r e -  

upon,  r e t u r n   arm  141  drops  to  i n i t i a l   p o s i t i o n   with  i t s   lower  end 

r e s t i n g   on  stop  147.  

Ca r r i ed   on  shaf t   118  is  a  cam  153  which  engages  the  a c t u a t o r  

of  swi tch   154  a f t e r   the  gear   segments  143  and  144  have  ceased  to 

m e s h .   Switch  154  s tops  the  r o t a t i o n   of  bind  motor  116. 



C u t - O f f  

A f t e r   the  shee t s   21  have  been  clamped  between  the  s t r i p s   24,  

26,  c o n t i n u e d   t u r n i n g   of  s h a f t  1 1 8   causes  c u t t i n g   of  the  e x c e s s  

l eng ths   of  the  studs  23  p r o j e c t i n g   below  the  bottom  s t r i p   2 6 .  

Mounted  behind  the  d e p r e s s i o n  8 7   is  a  k n i f e  s t r u c t u r e   161.  S t r u c -  

ture   161  compr i ses   a  c u t t e r   162  h a v i n g  b l a d e s   163  p r o j e c t i n g  

fo rward ly   and  spaced  about  the  same  d i s t a n c e   a s  t h e   s tuds   23.  

Above  and  below  c u t t e r  1 6 2   are  h e a t i n g   elements  164  which  a r e  

r e s i s t a n c e   h e a t i n g   sandwiches   which  are  e l eva t ed   in  t e m p e r a t u r e  

when  c u r r e n t   flows  t h e r e t h r o u g h .   Heater   element  164  is  composed 

of  s e v e r a l   l a y e r s   sandwiched  t o g e t h e r .   The  c e n t r a l   conduc to r   i s  

c u t   from  a  s h e e t   a p p r o x i m a t e l y   0.007  inches  th ick   metal  such  as  

" I n c o n e l " .  T h e   p a t t e r n   is  composed  of  r i g h t   a n g l e  b e n t ,   s t r u c -  

t u r e s ,   as  bes t   shown  in  Fig.  9A,  c o n s i s t i n g   of  ends  155  p a r a l l e l  

to  the  l e n g t h   of  c u t t e r   162  i n t e r c o n n e c t e d   by  l o n g i t u d i n a l  

s t r e t c h e s   156  t r a n s v e r s e  t h e r e t o .   To  make  p r o v i s i o n   for  t h e  

b o l t s   which  bo l t   kni fe   s t r u c t u r e   161  t o g e t h e r ,   holes   158  a r e  

formed  in  the  h e a t e r   c lement   164  and  t h e r e  a r e   extended  s e c t i o n s  

157  to  accommodate  the  space  f o r  t h e   holes  158.  On  the  top  and  

bottom  of  the  members  155-157  a r e  s h e e t s   of  a s b e s t o s   c lo th   159 .  

On  the  o u t s i d e s   of  the  shee t s   159  are  sheets   of  mica  172 of   a 

t h i c k n e s s   of  about  0.015  i n c h e s .   As  shown  in  Fig.  9B,  on  t h e  

s ide   of  the  h e a t e r   e lements   155-157  c l o s e s t   to  c u t t e r   162  t h e r e  

i s  b u t   one  s h e e t  1 7 2   w h e r e a s  o n   the  oppos i t e   s ide   the re   a r e  

s e v e r a l   s h e e t s   172.  On  each  end  of  element  164  there   is  an  

outward  e x t e n s i o n   173  of  n i c k l e   bonded  to  the  o u t e r m o s t  s t r e t c h  

156.  E x t e n s i o n   173  is  s u r rounded   by  a  glass   f i be r   s l eeve   174 

which  s u r r o u n d s   a l s o  t h e   end  of  the  conductor   175  and  t h e  

c o n n e c t o r   between  the  conduc to r   and  e l emen t   173 .  

In  a  p r e f e r r e d   h e a t e r   e lement   164,  at  e i t h e r   end  the  w i d t h s  

o f   155  and  156  are  less   than  they  are  at  the  c e n t e r .   Thus  a t  

the  end  shown  in  Fig.  9A  the  s t r e t c h e s   156  are  a p p r o x i m a t e l y  



0 . 0 5 2  i n c h e s   in  width  and  the  spacing  between  t h e s e  w i d t h s   i s  

about  0.042  i nches .   At  the  c en t e r ,   however,  the  width  of  t h e  

member  156  is  0.054  inches   whereas  the  spacing  between  t h e '  

members  156  remains   0 .042.   The  width  change,  a l though   s l i g h t  

in  d imens ion ,   a l t e r s   the  e l e c t r i c a l   r e s i s t a n c e   of  the  metal  and 

c o n s e q u e n t l y   the  hea t   o r  w a t t   d e n s i t y .   Hence  more  heat  i s  

g e n e r a t e d   at  the  ends  o f  t h e   s andwich  bu t   there   is  more  h e a t  

loss  at  the  ends.  Thus  the re   is  a  ba l anc ing   which  c r e a t e s   a 

uniform  t e m p e r a t u r e   ac ros s   the  e n t i r e   length  of  the  knife  b l a d e s  

163.  

The  c u t t e r   162  t e m p e r a t u r e   is  sensed  by   means  of  a 

t h e r m i s t o r   165  t h a t   is  i n s e r t e d   wi th in   the  c u t t e r   and  is  r e t a i n e d  

under  t e n s i o n   b y  s p r i n g   wire  160.  Above  and  below  each  h e a t i n g  

element  164  is  an  i n s u l a t o r   166,  and  on  top  of  top  i n s u l a t o r   166 

is  a  cover  167.  Below  t h e  l o w e r   i n s u l a t o r   166  i s  a   suppor t   b a r  

168  to  w h i c h  i s   a t t a c h e d  a   suppor t   b r acke t   169  i n s u l a t e d   t h e r e -  

from  by  a  high  t e m p e r a t u r e   i n s u l a t o r   171.  Each  suppor t   b r a c k e t  

169  is  connec ted   to  p ivo t   arm 176  which  is  p ivo ted   about  t r a n s -  

verse  h o r i z o n t a l   e c c e n t r i c   sha f t   177.  The  ou te r   ends  178  of  s h a f t  

1 7 7   are  r e c e i v e d   in  b r a c k e t s   179,  dependent   from  br idge  84  and 

held  in  p lace   by  keeper   p l a t e   180.  On  the  forward  ends  of  p i v o t  

arm  176  are  cam  f o l l o w e r s   182  which  engage  c u t t e r   cams  183  o n  

camshaft   118.  The  cams  183  cause  the  knife   suppo r t   bar  168  t o  

move  about  s h a f t  1 7 7   as  a  cen te r   and  cut  off  the  excess  l e n g t h s  

of  the  s tuds   23.  

To  p r even t   b u i l d - u p   of  p l a s t i c   p a r t i c l e s   on  the  blade  163,  a 

pa i r   of  v e r t i c a l l y - s p a c e d   apa r t ,   t r a n s v e r s e l y - e x t e n d i n g   w i p e r -  

wires  216  is  mounted  on  ho lders   217  a f f i x e d   to  br idge  84.  The 

b l a d e s   163  r e c i p r o c a t e   between  the  wires  216,  and  the  l a t t e r   wipe  
o f f   

any  a c c u m u l a t i o n  o f   p l a s t i c   p a r t i c l e s .   The  wipe r s  216   a r e  

suppor ted   and  t e n s i o n e d   by  coi l   sp r ings   on  e i t h e r  e n d .   The 

w i p e r s   
are  of  f l e x i b l e   p l a s t i c   tubes  with  n o n - s t i c k i n g   s u r f a c e  



c h a r a c t e r i s t i c s   l o o s e l y   enca s ing   wires  216.  This  enables   a 

r e l a t i v e   r o t a t i n g   motion  of  the  tubes  with  the  wires   tha t   a s s u r e s  

a  more  p o s i t i v e   wiping  and  c l e a n i n g   a c t i o n .  

Head  Forming  

Ex tend ing   fo rward ly   from  s h a f t   177  is  l i f t   arm  186 

c a r r y i n g   at  i t s   forward  end  f o l l ower   187  which  engages  l i f t  

cams  188  on  s h a f t   118.  The  f u n c t i o n   of  cam  188  is  to  c a u s e  

the  s u p p o r t   bar  168  to  be  r a i s e d   to  deform  the  hea ted   ends  o f  

the  s eve red   s tuds  23  and.  i n i t i a t e   the  forming  of  heads  t h e r e o n .  



Cool ing  f i n g e r s   191  c o r r e s p o n d  i n   spacing  t r a n s v e r s e l y  

of  the  machine  to  s tuds   23.  Each  f inger   191  has  a  f i r s t   non-  

c i r c u l a r   c r o s s - s e c t i o n   lower  end  202,  a  c i r c u l a r   c r o s s - s e c t i o n  

p o r t i o n   205  above  p o r t i o n   202,  a  second   n o n - c i r c u l a r   c r o s s - s e c t i o n  

p o r t i o n   192  above  p o r t i o n   205,  a  reduced  d i ame te r   c i r c u l a r   s e c t i o n  

203  above  p o r t i o n   202  and  an  en la rged   c r o s s - s e c t i o n   upper  p o r t i o n  

204  above  p o r t i o n   203.  The  s u r f a c e  a t   the  upper  end  205  is  angu-  

lar   to  the  c e n t e r   l ine   of  f i n g e r   191. 

Channel  193  r e c i p r o c a t e s   u p w a r d l y - r e a r w a r d l y   from  t h e  

r e t r a c t e d   p o s i t i o n   of  Fig.  11  to  a  r a i s ed   p o s i t i o n   with  a n g u l a r  

s u r f a c e   at  the  upper  end-205  immediate ly   below  recess   8 7 ' i n  

b r idge   84  which  is  s u i t a b l y   a p e r t u r e d   for  passage   f i r s t   of  b l a d e s  

163  and  then  of  f i n g e r s   191.  The  lower  f l ange   221  of  c h a n n e l  

193  is  formed  with  f i r s t   n o n - c i r c u l a r   holes  223  complementary  

to  ends  202.  The  upper  f lange   222  is  formed  with  second  h o l e s  

194  complementary   to  second  p o r t i o n   192.  Spr ings   196  be tween  

f l anges   221  and  222  surround  f i n g e r s   191.  

By  i n s e r t i n g   end  202  f i r s t   through  hole  194,  then  

through  sp r ing   196  and  then  through  hole  224  (as  s e c t i o n   192  f i t s  

through  hole  194)  u n t i l   s e c t i o n   203  is  even  with  second  h o l e  

194  and  then  t w i s t i n g   f inger   191  through  90°,  lower  end  202 

locks  behind  f l ange   221.  Spring  196  bears   a g a i n s t   s ec t ion   192 

and  b i a ses   f i n g e r   191  u p w a r d l y - r e a r w a r d l y .   If  f inger   191 

encoun te r s   r e s i s t a n c e ,   spr ing  196  f l exes   so  tha t   f inger   191 

y i e l d s   with  a  r e c i p r o c a t i n g   s l i d i n g   motion,  r a t h e r   than  t h e  

f inger   r ema in ing   immobile  and  b r e a k i n g .   Spring  196  r e s t o r e s  

f inger   191  to  p r o j e c t e d   p o n i t i o n   when  r e s i s t a n c e   to  movement 

has  been  r emoved .  

Extending   f o r w a r d l y  f r o m   each  end  of  channel  193  i s  

b racke t   197  which  c a r r i e s   o n  i t s   forward  end  cam  fo l lowers   198 

which  engage  coo l i ng   cams  199  on  camshaf t   118.  As  the  cam  199 

r o t a t e s ,   a f t e r   the  c u t t e r   b lades   163  have  been  ra i sed   and 



lowered  by  r eason   of  the  shape  of  cams  188,  the  channel   193  i s  

r a i s e d ,   c a u s i n g   the  angula r   s u r f a c e   at  the  upper  ends  205  o f  

c o o l i n g   f i n g e r s   191  to  engage  and  se t   the  heads  at  the  ends  o f  

the  s tuds   and  cool  the  same  so  t ha t   the  s t r i p s   are  locked  t o g e t h e r '  

a  f i xed   d i s t a n c e   a p a r t .   B i f u r c a t i o n s   201  ex tend ing   downward 

from  b r a c k e t   197  s t r a d d l e  a n d   s l i p   in to   grooves  in  sha f t   118  t o  

m a i n t a i n   the  p o s i t i o n i n g   of  f i n g e r s   191  w i th in   s l o t s   in  br idge  84. 

The  i n d i v i d u a l   cams  136,  153,  183,  188,  199,  211  a r e  

formed  with  hexagona l   holes  through  t h e i r   hubs  to  r e c e i v e   s h a f t  

118  and  a r e  l o c a t e d   l a t e r a l l y   by  s u i t a b l y - p l a c e d   E - c l i p s   120 

f i t t i n g   in  grooves   in  s h a f t   118.  By  removing  end  c l i p s   119 

and  the  c l i p s   120,  the  s h a f t   118  may  be  pu l l ed   a x i a l l y   o u t w a r d l y ,  

the  cams  d ropp ing   off .   To  f a c i l i t a t e   p roper   r e p l a c e m e n t ,   each 

cam  hub  136,  153,  183,  188,  199,  211  has  e i t h e r   a  p r o j e c t i o n  

or  d e p r e s s i o n   215  and  these  are  a l i g n e d   as  the  s h a f t   118  i s  

i n s e r t e d ,   i n s u r i n g   proper   cam  p o s i t i o n i n g   of  t h e i r   p r o f i l e s .  



O p e r a t i o n  

At  the  commencement  of  o p e r a t i o n ,   the  o p e r a t o r   pushes  t he  

main  swi tch   236  which  is  l o c a t e d   on  one  of  the  con t ro l   p a n e l s  

on  the  s ides   o f  t h e   machine.   Although  prepunched  paper  or  p a p e r  

punchod  by  another   machine may  bo  used  in  connec t ion   w i t h  t h e  

b i n d i n g   p o r t i o n   of  the  machine,   i t   wi l l   be  assumed,  for  tho  p u r -  

pose  of  t h i s   s p e c i f i c a t i o n ,   tha t   i t   is  d e s i r e d   to  punch  a p p r o p r i -  

ate  holes   22  in  shee t s   21.  One  d e t e r m i n a t i o n   of  the  o p e r a t o r   i s  

tho  spac ing   of  the  a p e r t u r e s   22  from  the  spine  edge  of  paper  21,  

depend ing   upon  whether   r e g u l a r   paper  or  computer  p r i n t o u t   p a p e r ,  

e t c . ,   is  being  used.  Th is   s e l e c t i o n   is  made  by  means  of  s e l e c t o r  

s l i d e   51  on  the  c o n t r o l   p a n e l ,   as  has  h e r e t o f o r e   been  d e s c r i b e d ,  

and  t h i s   moves  the  s l i d e   46  and  the  s w i t c h - a c t u a t o r   72  inward  and 

outward  to  de te rmine  how  far  in to   the  t h r o a t   41  the  spine  edges  

of  papers   21  may  be  i n s e r t e d .  

Another  d e c i s i o n   to  be  made  by  tho  o p e r a t o r   is  whether  p u n c h -  

ing  is  to  be  done  a u t o m a t i c a l l y   or  under  manual  c o n t r o l .   Th is  

s e l e c t i o n   is  made  by  moans  of  the  punch-modo  switch  237  on  tho 

c o n t r o l   panol.   Assuming  tha t   a  manual  mode  has  boon  s e l e c t e d ,  

the  o p e r a t o r   then  i n s e r t s   the  shee t s   in to   the  t h r o a t   41  r e s t i n g  

on  the  p l a t en   36  and  p r e f e r a b l y   a g a i n s t   the  edge  guide  73. 

Thereupon ,   the  o p e r a t o r   pushes  the  punch  manual  switch  238,  and 

t h i s   e n e r g i z e s   the  punch  motor  61  which  r e c i p r o c a t e s   the  punch-  

p l a t e   42  so  that  the  pins  43  punch  the  ho les   in  tho  paper  21.  

At  the  end  of  one  cycle ,   the  cam  78  a c t u a t e s   the  switch  79  which 

d e - e n e r g i z e s   motor  61.  

Assuming  that   the  punch  o p e r a t i o n   w i l l   be  a u t o m a t i c ,   punch-  

mode  switch  237  is  p r o p e r l y   set  for  such  o p e r a t i o n .   The  s e l e c t o r  

s l i d e   51  is  p o s i t i o n e d   for  the  p roper   d e s i r e d   d i s t a n c e   of  the  



a p e r t u r e s   from  tho  spino  edge  of  tho  pape r .   The  shoots  21  a r e  

then  l a i d   on  the  p l a t e n   36  and  i n s e r t e d   i n to   the  th roa t   41  and 

a g a i n s t   the  edge  guide  73.  When  both  s w i t c h e s   71  and  switch  77 

are  c losed  by  reason   of  p roper   p o s i t i o n i n g   of  paper  21,  the  motor  

61  is  e n e r g i z e d ,   and  the  punching  cycle  is  pe r fo rmed ,   c o n t i n u i n g  

u n t i l   the  cam  78  opens  switch  79  and  tu rns   off   motor  61 .  

The  f i r s t   b ind ing   choice  of  the  o p e r a t o r   involves   the  b i n d -  

mode  swi tch   241  which  is  for  s t a n d a r d   or  r a p i d   speed  of  b i n d i n g .  

I t   is  not  d e s i r a b l e   to  use  the  r ap id   modo  when  the  paper  s tack  i s  

high.   Hence,  paper  he igh t   s w i t c h e s   243  are  l o c a t e d  w i t h   t h e i r  

. a c t u a t o r s   e x t e n d i n g   in to   the  path  of  the  p r e s s u r e   bar  r o l l e r s   1 0 8 .  

U n l e s s  t h e  p r e s s u r e  b a r   h a s  b e e n   lowered  s u f f i c i e n t l y   so  tha t   t h e  

r o l l e r s   108  c l e a r  t h e   a c t u a t o r s   for  s w i t c h e s   243,  the  machine  

o v e r r i d e s   tho  o p e r a t o r ' s   s e l e c t i o n   of  the  bind-modo  as  per  s w i t c h  

241 .  

The  o p e r a t o r   i n s e r t s   a  p roper   s t r i p   26  in to   the  d e p r e s s i o n  

87,  depending  upon  the  spac ing   of  the  a p e r t u r e s   22  from  the  s p i n e  

edge  of  tho  shee t s   21.  If  tho  wider  s t r i p   26  is  s e l e c t e d ,   the  

stop  88  is  pushed  r ea rward ;   if   tho  na r rower   s t r i p s   26  are  s e l e c t -  

ed,  sp r ing   94  p u l l s   the  stop  88  forward .   In  any  event,   the  s p i n e  

edge  of  the  paper   21  is  pushed  a g a i n s t   the  s top  88  and  a l s o  

a g a i n s t   the  edge  guide  101.  I t  w i l l   be  observed   from  the  f o r e -  

going  d i s c u s s i o n  t h a t   d i f f e r e n t   h e i g h t s   of  s tacks   of  paper  may 

be  accommodated.  For  example,  tho  stop  88  may  bo  a t   a  he igh t   t o  

accommodate  e i t h e r   two- inch   or  t h r e o - i n c h   s t acks   of  paper.   T h i s  

s e l e c t i o n   is  made  at  the  f a c t o r y   or  by  a  f i e l d   serviceman  and  i s  

not  o r d i n a r i l y   per formed  by  the  o p o r a t o r .   I t   is  assumed  that  an 

a p p r o p r i a t e   stop  88  and  a lso  an  a p p r o p r i a t e   p r e s su re   bar  b r a c k e t  

107  have  been  s e l e c t e d   and  those  are  c o o r d i n a t e d .  



The  o p e r a t o r   obse rves   t h e  r e a d y   l i g h t  2 4 2 ,   also  on  the  c o n -  

t r o l   panel   which  turns   on  when  the  h e a t e r s   164  have  s u f f i c i e n t l y  

hea ted   the  c u t t e r   162,  as  d e t e r m i n e d   by  a  t h e r m i s t o r   165.  P r i o r  

to  the  c u t t e r   162  being  hea ted ,   "wait   l i gh t "   244  s i g n a l s   t h e  

o p e r a t o r   t h a t   the  b ind ing   cycle   is  not  o p e r a b l e .  

Shee ts   21  are  p laced  on  the  p l a t e n  8 6   and  pushed  a g a i n s t   t h e  

stop  88  and  edge  guide  101.  The  s tuds  23  of  s t r i p   24  are  t h e n  

i n s e r t e d   in  holes   22  and  27  and  s t r i p   24  is  pushed  down.  The 

o p e r a t o r   then  gr ips   p r e s s u r e   bar  106  and  pul ls   i t   fo rward ly   o u t  

of  the  o f f s e t   111  and  then  downwardly  so  tha t   the  r o l l e r   108  r i d e s  

in  the  s l o t  1 0 9 .   When  the  bottom  edge  112  of  p r e s s u r e   bar  106 

c o n t a c t s   the  male  s t r i p ,   swi tch   113  is  c losed ,   and  th i s   e n e r g i z e s  

the  bind  motor   116  which  c o n t i n u e s   to  cycle  the  camshaf t   118 

through  one  c y c l e .  

The  cyc le   of  o p e r a t i o n   of  the  binding  func t ion   of  t h e  

machine  has  been  h e r e t o f o r e   d e s c r i b e d   in  d e t a i l   in  c o n n e c t i o n   w i th  

the  d e s c r i p t i o n   of  the  va r ious   components  the reof   and  is  not  h e r e  

r e p e a t e d .   Complet ion  of  the  cycle   of  r e v o l u t i o n   of  the  c a m s h a f t  

118  r e t u r n s   the  p r e s s u r e   bar  to  upper  and  r e t r a c t e d   p o s i t i o n  

through  the  o p e r a t i o n   of  the  e lements   141-152.  

Cam  153  a c t u a t e s   switch  154  to   d e - e n e r g i z e   the  bind  motor  11G 

at  the  c o m p l e t i o n   of  the  sequence   of  o p e r a t i o n s .  

R e f e r r i n g   to  Fig.  16,  the  e s s e n t i a l   e l e c t r i c a l   componen t s .  

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

form.  For  p r a c t i c a l   purposes   the  fo l lowing  are  r e p r e s e n t a t i v e  

values   of  components  i l l u s t r a t e d :  



S t r i p s   164 -   comparable  t o :  

Cat.  No.  ST  1018  of  Ho twa t t ,   I n c . ,   Danvers ,   Mass.  

Cat.  No.  HF-1514  of  Ogden,  I n c . ,   A r l i n g t o n   Heights ,   I 1 1 .  

Cat.  No.  S-1405  of  Chromalox,  I n c . ,   P i t t t s b i r g h ,  P a .  

Where  the  term  " swi tch"   is  used  h e r e i n ,   i t   wi l l   be 

under s tood   tha t   v a r i o u s   s enso r s   may  be  s u b s t i t u t e d .  



M o d i f i c a t i o n  

The  p r e c e d i n g   m o d i f i c a t i o n   has  as  i t s ' p r i n c i p a l   purpose  t h e  

f a b r i c a t i o n   of  a  c o n v e n t i o n a l   VELO-BIND  s t r i p - b o u n d   document .  

Fig.   17  shows  m o d i f i c a t i o n   of  the  a p p a r a t u s   to  accommodate  a 

"Wrap-a round"   cover  type  book.  As  shown  in  Fig.   18,  sheets   21a 

are  p r o v i d e d   f ron t   and  back  with  e n d  l e a v e s   281  which  p r o j e c t  

r e a r w a r d l y   beyond  the  b ind ing   s t r i p s   24a,  26a,  and  are  joined  t o  

f r o n t   and  r e a r   covers  282.  After   the  book  is  f a b r i c a t e d   and  r e -  

moved  from  the  b ind ing   machine,  the  covers  282  are  folded  f o r -  

ward ly ,   the  connec t i ng   p o r t i o n s   283  which  are  rearward  of  tho 

s t r i p s   24a,  26a,  o v e r l y i n g   the  s t r i p s .   If  adhes ive   is  a p p l i e d  

to  t h e  e n d   l eaves   281,  the  i n s i d e s   of  the  covers   282  adhe re  

t h e r e t o   in  the.  manner  of  c o n v e n t i o n a l   ha rd -bound   books.  P r e s s u r e  

s e n s i t i v e   end  l e a v e s ,   such  as  those  shown  in  U.  S.  P a t e n t  

3 , 7 4 9 , 4 2 3   may  be  used  as  the  end  leaves   281.  A l t e r n a t i v e l y ,  

i n s t e a d   of  hard  covers  282,  soft   covers  such  as  those  made  o f  

p l a s t i c ,   paper ,   or  o ther   m a t e r i a l s   i n t e g r a l   with  tho  end  l e a v e s  

281  may  be  employed .  

M o d i f i c a t i o n s   of  tho  p rev ious ly   d e s c r i b e d   appa ra tus   may  be 

s u b s t i t u t e d .   D i r e c t i n g   a t t e n t i o n   f i r s t   to  tho  knife   s t r u c t u r e  

161a,  the  angu la r   suppor t   bar  168a  is  connec ted   t o  p i v o t   arm  176 a 

in  t h e  m a n n e r   shown  in  Fig.  17.  Blades  163a  are  d isposed  at  an 

angle  r e l a t i v e   to  c u t t e r   162a.  As  the  b l ades   163a  move  from  tho  

r e t r a c t e d   p o s i t i o n   shown  in  Fig.  17  to  the  p r o j e c t e d   and  r a i s e d  

p o s i t i o n   shown  in  Fig.  18,  the  c u t t e r   s t r u c t u r e  1 6 1 a   is  at  a l l  

times  below  the  plane  of  the  lower  s t r i p   26a  and  thus  does  n o t  

c o n t a c t   
or  damage  the  lower  cover  282 .  



An  a d d i t i o n a l   m o d i f i c a t i o n   o f  t h e   s t r u c t u r e   is  that   tho 

paper   stop  8 8 a  i s   removable .   Stop  88a  is  formed  with  an  o l o n -  

ga ted   v e r t i c a l   s e c t i o n   251 ,  an   upper  h o r i z o n t a l  r e a r w a r d   e x t e n d -  

ing  s e c t i o n   252  and  a  downward  r ea r   v e r t i c a l   s e c t i o n   253.  

A t t a c h e d   to  each  of  the  s ide  p l a t e s   33a  is  a  stop  b r acke t   254 

which  has  a  v e r t i c a l   s l o t   256  i n to   w h i c h  r e a r   s ec t i on   253  s l i d e s  

and  a g a i n s t   the  top  of  which  t h e  h o r i z o n t a l  s e c t i o n   252  r e s t s .  

For  p r o d u c t i o n   of  the  books  which  have  been  d e s c r i b e d   in  c o n n e c -  

t ion   with  the  p rev ious   m o d i f i c a t i o n ,   the  stop  88a  is  l o c a t e d   i n  

p l ace   as  shown  in  Fig.  17.  However,  to  make  tho  w r a p - n r o u n d  

cover   m o d i f i c a t i o n ,   the  stop  8 8 a  i s   removed  by  s l i d i n g   upward 

so  t ha t   s e c t i o n   2 5 3  s l i d e s   out  of  the  s lo t   256.  To  f a c i l i a t e  

r emova l ,   the  p r e s s u r e  b a r   106a  may  b e  m o v e d  f o r w a r d l y   from  i t s  

s t a r t   or  r e s t   p o s i t i o n .  

A  t h i r d   m o d i f i c a t i o n  o f   the  machine  is  the  i n s t a l l a t i o n   o f  

a  h o r i z o n t a l   roar   p l a t e n   258  b e h i n d  b r i d g e   84a  and  c o - p l a n a r  w i t h  

the  p l a t e n   86a.  Bracke t   259  a t t a c h e d   to  s ide  p l a t e s   33a  s u p p o r t s  

roa r   p l a t e n   258.  Rearward  and an  i n t e g r a l   par t   of  p l a t en   258  i s  

a  formed  r i gh t   anglo  f lango  261.  Spring  262  a t t a c h e d   to  f l a n g e  

261  and  b r acke t   259  b i a se s   the  p l a t e n   258 which  is  being  p u l l e d  

by  the  spr ing   fo rward ly   of  the  m a c h i n e .   Hense,  when  an  o v e r -  

s i z e d   s t r i p   26a  is  i n s t a l l e d ,  t h e   s p r i n g  2 6 2   f l exes   to  p e r m i t  

the  p l a t e n   258  to  move  r e a r w a r d l y   a  s u f f i c i e n t   d i s t a n c e   to  accom-  

modate  such  wider  s t r i p .  

The  r ea r   of  b r a c k e t   259  has   a  v o r t i c a l   downward  s lo t   264 

in to   which  the  s h a f t  o f   r o l l e r   2 6 3  s l i p s .   Ro l l e r   263  r ides   on 

the  top  of  lower  covor  282 and  h o l d s  i t   down. 



S t i l l   a  th i rd   b racko t   266  is  a t t a c h e d   a d j a c e n t   tho  roar  o f  

the  machine  and  above  the  l e v e l   of  b r a c k e t   259.  Bracket   266  i s  

formed  wi th   a  s lo t   267  on  i t s   top  edge  d i v i d i n g   the  uppor  end  266 

in to   b i f u r c a t i o n s   268.  Screw  269  s t r a d d l e s   s lo t   267.  

Rack  271  is  fo rmed  of   wire  or  o ther   s u i t a b l e   m a t e r i a l   f o r  

the  u p p e r  c o v e r   282.  Rack  271  has  f o rward -ou tward   d i r e c t e d   ends  

272  which  f i t   into  s l o t s   267.  F r i c t i o n   holds  rack  271  in  any 

angle  of  a d j u s t m e n t ,   such   as  the  h o r i z o n t a l   ad jus tment   shown  i n  

Fig.  17  or  the  downward-rearward   s l a n t e d   ad jus tmen t   shown  in  F i g .  

18.  The  s e loc tod   a n g l e  o f   rack  271  depends  upon  tho  t h i c k n e s s   of  

the  book  to  be  bound.  Sides  273  p a r a l l e l   to  p l a t e s   33a  are  i n t e r -  

connec ted   by  cross  bars   274  i n t e r m e d i a t e   s ides  273  and  at  t h e  

rea rward   end  t h e r e o f .   As  bes t   shown  in  Fig.  18,  the  lower  edge 

of  upper  cover  282  r e s t s   on  one  or  tho  othor   of  the  cross  b a r s  

2 7 4 .  

In  use  of  the  dev i ce ,   the  paper  stop  88a  is  removed  b y  l i f t -  

ing  same  u n t i l   roar  p o r t i o n s   253  c l ea r   s l o t   256.  A  prupor  l o w e r  

s t r i p   26a  is  i n s e r t e d   in  the  r ece s s   87a  and  p o s i t i o n e d   by  p i n  

102a  f i t t i n g   into  a  holo  in  tho  s t r i p   26a,  as  well  unders tood  in  

the  a r t .   The  forward  edge  of  r e a r   p l a t e n   258  is  biased  by  s p r i n g  

262  a g a i n s t   the  rearward  edge  of  the  s t r i p   26a.  If  s t r i p s   w i d e r  

than  those  shown  in  Fig.  18  are  r e q u i r e d ,   the  p l a t en   258  moves  a 

c o r r e s p o n d i n g   d i s t a n c e   r e a r w a r d ,   s t r e s s i n g   the  spr ing   262.  

Al though  i t   may  be  more  c o n v e n i e n t   to  p reassemble   tho  e l e m e n t s  

of  the  book  before  i n s t a l l i n g   i t   in  the  machine,  the  i n d i v i d u a l  

e lements   may  be  a s sembled  on   the  machine.  F i r s t ,   the  cover  282 

is  pushed  r e a r w a r d l y ,   r e s t i n g  o n   the  rear   p l a t en   258  and  under  tho: 

r o l l e r   263  and  thus  being  held  h o r i z o n t a l   as  shown  in  Fig.  18.  

The  end  l e a f   p o r t i o n s   281  r e s t  o n   p l a t e n   86a,  and  the  holes  ( n o t  

shown)  in  end  leaf   281  are  a l i g n e d   with  tho  holes  (not  shown)  i n  

s t r i p   26a.  The  sheets   21a  are  then  placed  on  top  of  tho  l o w e r  



end  lonf  281,  tho  ho les   t h e r e i n   again  being  a l i g n e d   with  t h e  

holos  in  s t r i p   26a  or  end  loa f   281.  Thereupon,   the  top  cover  i s  

i n s t a l l e d   with  the  top  cover  282  r e s t i n g   upon  one  of  the  c r o s s  

bars  274  of  the  rack  271  and  the  forward  end  l oa f   281  r e s t i n g   on 

top  of  the  shee ts   21a.  Again,  the  holes  in  the  top  end  loaf   281 

are  a l igned   with  the  holes   in  the  shee ts   21a.  The  studs  ( n o t  

shown)  of  top  s t r i p   24a  are  then  passed  through  the  holes  in  t h e  

top  end  l ea f   281,  the  shee t s   21a,  the  lower  end  l ea f   281,  and  t h e  

lower  s t r i p   2 6 a .  

The  machine  is  then  e n e r g i z e d   through  ono  c y c l e   of  r o t a t i o n  

of  the  shaf t   118a  as  in  the  p r e c e d i n g   m o d i f i c a t i o n .   As  shown  i n  

Figs .   17  and  18,  the  k n i f e  s t r u c t u r e   161a  p i v o t s   a b o u t  s h a f t   177a 

from  the  r e t r a c t e d   p o s i t i o n   of  Fig.  17  to  the  forward  and  then  t o  

t h e   f o r w a r d - e l e v a t e d  p o s i t i o n   of  Fig.  18,  c u t t i n g   off  the  e x c e s s  

long ths   of  the  s tuds   and  s o f t e n i n g   the  s tub  end  and  forming  h e a d s  

on  the  stub  ends.  Cool ing   f i n g e r s   191a  thon  engage  the  s o f t e n e d  

h e a d s   on  the  stub  ends  to  cool  and  set  the  r i v e t   heads,  a l l   as  

exp la ined   in  c o n n e c t i o n   with  tho  p r eced ing   m o d i f i c a t i o n .  

The  book  is  then  removed  from  the  machine  and  the  covors  282 

f o l d e d   f o r w a r d l y ,   the  connec t ing   p o r t i o n s   283  wrapping  around  t h e  

s t r i p s   24a  and  26a,  and  the  covers  282  may  be  caused  to  adhere  to  

the  end  l eaves   281  as  p r e v i o u s l y   exp la ined   or  such  step  may  be 

o m i t t e d .  

If  i t   is  d e s i r e d   to  use  t he  mach ine   in  f a b r i c a t i n g   books  

which  do  not  have  the  wrap-around   f e a t u r e ,   tho  backstop  88a  may 

be  r e i n s t a l l e d   to  tho  p o s i t i o n   of  Fig.  17.  When  the  backstop  88a 
i s   in  p l ace ,   r e a r   p l a t e n   258  exe r t s   forward  p r e s s u r e   a g a i n s t   v o r -  

t i c a l   s e c t i o n   251,  which  exe r t s   p r e s su re   on  s t r i p   26a .  

Many  of  the  e l emen t s   of  the  appa ra tu s   shown  in  Figs.  17  and 

1 8   are  s i m i l a r   in  f u n c t i o n   to  those  in  the  p r eced ing   m o d i f i c a t i o n ,  

a n d   tho  same  r e f e r e n c e   numerals  f o l l o w e d  b y   the  s u b s c r i p t  a   a r e  

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



1.  A p p a r a t u s   f o r   b i n d i n g   a p e r t u r e d   s h e e t s  

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

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

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

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

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

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

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

w i t h   s a i d   h o l e s   w i t h   s a i d   f i r s t   s t r i p   above   s a i d   s h e e t s  

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

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

p r e s s u r e   b a r ,   c o o p e r a t i n g   means   on  s a i d   s i d e s   and  b a r   f o r  

g u i d i n g   m o v e m e n t   o f   s a i d   b a r   f rom  a  f i r s t   p o s i t i o n   a b o v e   s a i d  

p l a t e n   to   a  s e c o n d   p o s i t i o n   a d j a c e n t   s a i d   p l a t e n   a n d  

r e s t i n g   on  t o p   o f   s a i d   f i r s t   s t r i p ,   a c t u a t i n g   means   f o r  

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

means   c h a r a c t e r i z e d   by  a  s w i t c h   m o u n t e d   on  t h e   b o t t o m   e d g e  

of   s a i d   p r e s s u r e   b a r   p o s i t i o n e d   to  be  c l o s e d   when  s a i d   p r e s s u r e  

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

when  c l o s e d   to   e n e r g i z e   s a i d  m o t o r .  

2.  A p p a r a t u s   f o r   b i n d i n g   a p e r t u r e d   s h e e t s  

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

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

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

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



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

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

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

w i t h   s a i d   h o l e s   w i t h .  s a i d  f i r s t   s t r i p   a b o v e   s a i d   s h e e t s  

w i t h   s a i d   s t u d s  e x t e n d i n g   t h r o u g h   s a i d   a p e r t u r e s   and  s a i d  

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

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

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

to   a  s e c o n d   p o s i t i o n   a d j a c e n t   s a i d   p l a t e n  a n d   r e s t i n g  

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

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

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

by  f i r s t   means   on  s a i d   s h a f t ,   a  l i n k a g e  o n   s a i d  f r a m e ,   s a i d  

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

b a r ,   t h i r d   means  t o   e n g a g e   s a i d   f i r s t   m e a n s ,   s a i d  

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

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

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

3.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   2  f u r t h e r  

c h a r a c t e r i s e d   by  a  s w i t c h   m o u n t e d   on  t h e   b o t t o m   e d g e  

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

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

w i r e d   when  c l o s e d   to   e n e r g i s e   s a i d   m o t o r .  



4.  Apparatus  according  to  claim  2  or  claim  3  further  characterized 

by  said  f i r s t   means  compr i s ing   a  f i r s t   segmenta l   gear  f i x e d  

to  said  sha f t   and  said  th i rd   means  compr i s ing   a  c r a n k  

o s c i l l a t a b l e   on  said  frame,  a  second  segmental   gear  fixed  to  

said  crank  and  engaging  and  be ing   o s c i l l a t a b l e   by  said  f i r s t  

gear  for  only  a  sho r t   are  of  the  r o t a t i o n   of  said  f i r s t  

gear ,   said  l i nkage   i n c l u d i n g   fourth  means  p i v o t t e d   to  s a i d  

f r a m e   said  crank  having  means  to  engage  said  f ou r th   means 

when  said  second  gear  is  turned  to  p ivot   said  fou r th   means 

and  thereby   l i f t   said  second  means  and  l i f t   sa id   p r e s s u r e  

bar  t o  f i r s t   p o s i t i o n .   . 

5.  Apparatus  according  to  any  preceding  claim  further  characterized 

by  said  p l a t en   having  a  dep res s ion   at  i t s   rear   edge  shaped 

to  r ece ive   said  second  s t r i p ,   a  v e r t i c a l   backs top   at  t h e  

rear   of  said  d e p r e s s i o n ,   mounting  means  mounting  s a i d  

backs top   on  said  frame  for  h o r i z o n t a l   movement  r e l a t i v e   t o  

said  frame,  means  b i a s i n g   said  backs top   for  fo rward  

movement,  whereby  when  a  second  s t r i p   is  p laced   in  s a i d  

d e p r e s s i o n   said  backs top   is  pushed  r e a r w a r d l y   a  d i s t a n c e  

dependent   upon  the  width  of  said  second  s t r i p   and  s a i d  

b a c k s t o p   r e s t r a i n s   rearward  movement  o f   said  s h e e t s  

suppor ted   by  said  p l a t e n   so  that  the  a p e r t u r e s   in  s a i d  

shee t s   are  a l igned   with  said  h o l e s  i n   said  second  s t r i p .  



6.  Appara tus   accord ing   to  c l a i m s   f u r t h e r   c h a r a c t e r i z e d  

by  said  backs top   being  removable  from  said  mounting  means 

for  r ep lacement   w i t h  a   backs top   of  d i f f e r e n t  h e i g h t   t o  

accommodate  d i f f e r e n t   t h i c k n e s s e s   of  s t a c k s   of  s h e e t s .  

7.  Appara tus   accord ing   to  claim  6  f u r t h e r   c h a r a c t e r i z e d  

by  said  a c t u a t i n g   means  for  said  p r e s s u r e   bar  compr is ing   a 

v e r t i c a l l y   r e c i p r o c a t i n g   member  a d j a c e n t   sa id   frame,  a 

b r a c k e t   connec t i ng   said  p r e s s u r e   ba r   to  sa id   r e c i p r o c a t i n g  

member,  said  b r a c k e t   being  r e p l a c e a b l e   with  a  b racke t   o f  

d i f f e r e n t   l e n g t h ,   the  d i f f e r e n c e  i n   l eng th   c o r r e s p o n d i n g   t o  

the  d i f f e r e n c e s   in  he igh t   of  said  back  s t o p s .  

8.  Apparatus  according  to  claim  6  or  claim  7  further  characterized 

by  an  e l e c t r i c   c i r c u i t   for  said  motor  having  means  to  d r i v e  

said  motor  at  f a s t   or  s low speeds   and  a  manual  switch  in  

said  c i r c u i t  s e l e c t i v e   to  dr ive   said  m o t o r  a t   e i t h e r   of  s a i d  

s p e e d s .  



9.  Appara tus   a cco rd ing   to  claim  8  f u r t h e r   c h a r a c t e r i z e d  

by  a  second  switch  on  said  frame  having  an  a c t u a t o r   a d j a c e n t  

the  path  of  movement  of  said  p r e s s u r e   bar,   said  second 

switch  being  c losed   when  said  p r e s s u r e   bar  is  more  than  a 

p r e d e t e r m i n e d   d i s t a n c e   above  said  p l a t e n ,   said  second  s w i t c h  

being  wired  into  said  c i r c u i t - t o   d r ive   said  motor  at  s low 

speed  when  said  second  switch  is  c losed  r e g a r d l e s s   of  t h e  

p o s i t i o n   o f  s a i d   manual  s w i t c h .  

10 .   Apparatus  according  to  any  one  of  claim  1  to  5  further  character ized 

by  said  motor  being  of  v a r i a b l e   speeds  and  having  m a n u a l l y  

s e l e c t i v e   means  for  va ry ing   the  speed  of  said  motor  at  l e a s t  

between  a  slow  speed  and  a  f a s t   speed,  sensor  means  f o r  

sensing  the  he igh t   of  said  shee t s   on  said  p l a t e n ,   and  an 

e l e c t r i c   c i r c u i t   i n c l u d i n g   said  manually  s e l e c t i v e   means ,  

said  motor  and  said  sensor   means  to  o v e r r i d e   said  m a n u a l l y  

s e l e c t i v e   means  to  d r ive   said  motor  at  slow  speed  when  t h e  

he ight   of  said  shee t s   exceeds   a  p r ede t e rmined   h e i g h t .  



1 1 .   Apparatus  according  to  any  preceding claim  further  characterized 

by  a  c u t t e r   bar  having  a  p l u r a l i t y   of  kn i fe   b l a d e s  

p o s i t i o n e d   to  cut  off  p o r t i o n s   of  sa id   s tuds   p r o t r u d i n g  

below  said  second  s t r i p ,   means  to   move  said  b lades   from  a 

f i r s t   p o s i t i o n   remote  from  said  s tuds   t o  a   s e c o n d  p o s i t i o n  

whereby  said  b l a d e s   cut  off  said  p o r t i o n s   of  said  s t u d s ,  

h e a t i n g   means  for  said  c u t t e r   ba r ,   sa id   hea t ing   means 

compr i s ing   a  r e s i s t a n c e   heated  s t r i p   between  f i r s t  a n d  

second  heat  i n s u l a t o r s   o n   one  s i d e  o f  s a i d   c u t t e r   b a r  t o  

form  a  sandwich,   a  t h i r d   h e a t  i n s u l a t o r   above  said  s andwich ,  

a  cover  above  said  t h i rd   heat  i n s u l a t o r ,  a   four th   h e a t  

i n s u l a t o r   below  said  c u t t e r   bar ,   said  s u p p o r t - b e i n g   b e l o w  

said  fou r th   heat   i n s u l a t o r ,   means  s e c u r i n g   s a i d  c o v e r ,   s a i d  

c u t t e r   bar ,   said  sandwich,   said  t h i rd   and  four th   h e a t  

i n s u l a t o r s   and  said  suppor t   t o g e t h e r ,   t e m p e r a t u r e   s e n s i n g  

means  sensing  the  t empera tu re   of  s a i d  c u t t e r   bar,   and  an 

e l e c t r i c   c i r c u i t   i nc lud ing   said  sandwich  and  s a i d  

t e m p e r a t u r e   sens ing   means  t o  m a i n t a i n  s a i d  b l a d e s   at  a  p r e -  

s e l e c t e d   t e m p e r a t u r e .  



12.  Apparatus  according  to  any  preceding  claim  which  f u r t h e r  

compr ises   a  punch  mounted  on  aid  frame  having  a  t h r o a t ,   a 

punch  p l a t e n   a l i gned   with  said  t h r o a t   to  suppor t   s h e e t s   t o  

be  punched  to  form  a p e r t u r e s ,   punch  means,  means  f o r  

r e c i p r o c a t i n g   said  punch  means,  f u r t h e r   c h a r a c t e r i z e d   by  a 

s l i d e   having  a  stop  l i m i t i n g   inward  movement  of  said  s h e e t s  

into  said  t h r o a t ,   mounted  means  mounting  said  s l i d e   on  s a i d  

frame  for  movement  r e l a t i v e   to  said  t h r o a t ,   and  s e l e c t o r  

means  for  moving  said  s l i d e   to  determine  the  l o c a t i o n   o f  

a p e r t u r e s   punched  in  said  shee t s   r e l a t i v e   to  the  l e a d i n g  

edges  of  said  s h e e t s .  

13.  Apparatus   acco rd ing   to  claim 12  f u r t h e r   c h a r a c t e r i z e d  

by  said  s e l e c t i v e  m e a n s   compr i s ing   a  lever   p ivo ted   r e l a t i v e  

to  said  mounting  means,  means  i n t e r c o n n e c t i n g   said  s l i d e   and 

said  l e v e r ,   and  manual ly   a c t u a t e d   means  for  p i v o t i n g   s a i d  

l e v e r .  

14.  apparatus  according  to  claim  12  or  claim  13  which  fu r the r  

compr ises   a  second  motor  for  said  punch  means,  at  l e a s t   one 

switch  on  said  s l i d e ,   said  switch  being  closed  only  when  t he  

l ead ing   edges  o f   said  shee t s   are  fu l ly   i n s e r t e d   in  s a i d  

t h r o a t   a g a i n s t   s a i d   s top ,   said  switch  when  closed  e n e r g i z i n g  

s a i d  m o t o r .  

15.  Apparatus  according  to  any one  of  claims  12  to  14  which  fur ther  

compr ises   an  edge  guide  mounted  for  t r a n s v e r s e   movement  on 

said  punch  p l a t e n   engaged  by  side  edges  of  said  shee t s   on 

said  punch  p l a t e n ,   a  swi tch  c losed   only  when  said  s ide  edges  

of  said  shee t s   abut  said  edge  gu ide ,   a  second  motor  for  s a i d  

punch means ,   said  switch  when  c losed  ene rg iz ing   said  m o t o r .  



16.  An  apparatus  according to  any  preceding  claim  of the  type 

having  a  backs top   mounted  on  s a i d  f r a m e   at  the  rear   of  and 

p e r p e n d i c u l a r   to  said  p l a t e n ,   r e s i l i e n t   means  b i a s i n g   s a i d  

b a c k s t o p   s u b s t a n t i a l l y   h o r i z o n t a l l y   towards  s a id   p l a t e n ,  

whereby  second  s t r i p s   of  d i f f e r e n t   widths  may be  p o s i t i o n e d  

on  said  p l a t e n ,   said  backs top   f l ex ing   rea rward   t o  

accommodate  the  width  of  said  second  s t r i p s   and  which 

f u r t h e r   comprises   guide  means  on  said  frame  gu id ing   movement 

of  said  backs top   whereby  s a i d   backs top   is  at  a l l   t i m e s  

p e r p e n d i c u l a r   to  said  p l a t e n   and  said  b a c k s t o p  i s   r emovable  

from  s a i d  f r a m e ,   f u r t h e r   c h a r a c t e r i z e d   by a  r e a r   p l a t e n   on 

sa id   frame  behind  said  f i r s t - m e n t i o n e d   p l a t en   to  suppor t   a  

f i r s t   wrap-around  cover  and  a  rack  on  said  frame  to  s u p p o r t  

a  second  wrap-around  cover  at  a  h igher   e l e v a t i o n   t h a n  s a i d  

f i r s t   wrap-around  c o v e r .  

17.  A p p a r a t u s  a c c o r d i n g   to  claim  16  fu r the r   c h a r a c t e r i z e d  

by  stud  c u t t i n g   means  having  a  c u t t e r   bar  having  b l a d e s  

m o u n t e d   in  said  frame  to move  to  cut  o f f  s a i d   s t u d s  i n   which 

said  c u t t e r   bar  s l a n t s   downward-rearward   and  said  b l a d e s  

extend  forward  of  said  c u t t e r   bar  at  a n  o b t u s e   a n g l e , .  

whereby  said  c u t t e r   bar  and  s a i d  b l a d e s   are  always  below  t he  

p lanes   of  said  p l a t e n s .  



18.  An  apparatus  according  to  any  preceding  claim  f u r t h e r  

c h a r a c t e r i z e d   by  a  t r a n s v e r s e ,   s l a n t e d   channe l ,   means  f o r  

moving  said  channel   from  an  i n o p e r a t i v e   p o s i t i o n   u p w a r d l y -  

r e a r w a r d l y   to  an  o p e r a t i v e   p o s i t i o n ,   said  channel   formed 

with  f i r s t   n o n - c i r c u l a r   holes  in  i t s   lower  f l ange   and  w i t h  

second  n o n - c i r c u l a r   holes  in  i t s   upper  f l a n g e ,   a  p l u r a l i t y  

of  f i n g e r s   d e t a c h a b l y   held  in  said  c h a n n e l ,   each  said  f i n g e r  

having  a  f i r s t   n o n - c i r c u l a r   c r o s s - s e c t i o n   at  a  f i r s t   end  o f  

said  f i n g e r   complementary  to  said  f i r s t   ho le ,   each  s a i d  

f i n g e r   having  a  f i r s t   n o n - c i r c u l a r   p o r t i o n   at  a  f i r s t   end 

d imens ioned   to  f i t   through  said  f i r s t   hole  when  in  one 

p o s i t i o n   and  to  lock  behind  said  lower  f l ange   when  s a i d  

f i n g e r   is  turned -   approx imate ly   90°,  a  f i r s t   round  p o r t i o n  

above  said  f i r s t   n o n - c i r c u l a r   p o r t i o n   and  d imensioned  t o  

turn  in  said  f i r s t   hole,  a  second  n o n - c i r c u l a r   p o r t i o n   above 

said  f i r s t   round  por t ion   dimensioned  to  s l i de   in  said  second 

hole  and  when  in  said  second  hole  to  r e s t r a i n   r o t a t i o n   o f  

said  f i n g e r ,   a  second  round  po r t i on   above  said  second  non-  

c i r c u l a r   p o r t i o n   dimensioned  to  turn  in  said  hole  and  an 

o p e r a t i v e   p o r t i o n   above  said  second  round  p o r t i o n   and  a 

sp r ing   s u r r o u n d i n g   part  of  each  said  f i n g e r ,   said  s p r i n g  

bea r ing   a g a i n s t   said  second  f lange   and  said  second  n o n -  

c i r c u l a r   p o r t i o n   whereby  said  f i n g e r   is  i n s e r t e d   in  s a i d  

holes   and  tw i s t ed   90°  said  f i nge r   is  c ap tu red   in  s a i d  

c h a n n e l ,   said  spring  p e r m i t t i n g   said  f i n g e r   to  y ie ld   when 

e n c o u n t e r i n g   r e s i s t a n c e   and  r e s t o r e   said  f i nge r   to  p r o j e c t e d  

p o s i t i o n   when  r e s i s t a n c e   to  movement  t e r m i n a t e s .  
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