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(54)  Book  binding  machine 

(57)  A  sheet  supply  inlet  (4)  receives  sheets  (3)  one 
by  one  from  a  printing  machine  (2).  A  sheet  gathering 
and  registering  mechanism  (20)  comprises  a  pair  of 
sheet  feed  rollers  (24A,  24B)  arranged  in  the  neighbor- 
hood  of  the  sheet  supply  inlet  (4)  for  successively  sup- 
plying  each  sheet  (3)  from  the  sheet  supply  inlet  (4)  to 
the  sheet  stitching  station  (5)  so  as  to  lay  the  sheets  (3) 

one  above  another  in  the  sheet  stitching  station  (5),  and 
a  guide  plate  (26)  arranged  adjacent  to  the  sheet  feed 
rollers  (24A,  24B)  for  swing  movement  in  such  a  manner 
that  the  guide  plate  (26)  pushes  the  rear  end  of  the  top 
sheet  (3)  toward  the  stopper  (12;  13)  until  the  front  end 
of  the  top  sheet  (3)  abuts  against  the  stopper  (12;13) 
each  time  the  sheet  is  supplied  to  the  sheet  stitching 
station  (5). 
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Description 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  a  book  binding  machine, 
and  more  particularly  to  a  book  binding  machine  provid- 
ed  with  a  sheet  gathering  mechanism. 

Some  conventional  book  binding  machines  are  de- 
signed  to  receive  a  set  of  gathered  sheets  from  the  other 
machine  such  as  a  printing  machine  and  a  copying  ma- 
chine  (these  machines  are  collectively  referred  as  a 
"printing  machine"  in  the  following  sentences.)  and 
stitch  the  set  of  collated  sheets  along  the  center  line 
thereof  or  along  an  end  line  thereof  or  at  a  corner  there- 
of.  Such  book  binding  machines  requires  a  sheet  gath- 
ering  machine,  when  it  is  coupled  to  a  printing  machine 
adapted  for  ejecting  sheets  one  by  one  in  the  order  of 
page  number. 

The  sheet  gathering  machine  has  been  manufac- 
tured  so  far  without  considering  that  it  is  arranged  be- 
tween  a  book  binding  machine  and  a  printing  machine. 
Therefore,  on  installing  the  sheet  gathering  machine,  it 
is  necessary  to  adjust  the  position  of  the  sheet  gathering 
machine  with  respect  to  both  the  book  binding  machine 
and  the  printing  machine,  which  leads  to  considerably 
troublesome  work.  In  addition,  the  sheet  gathering  ma- 
chine  occupies  a  broad  space  for  installation. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  invention  is,  therefore,  to  provide  a 
book  binding  machine  capable  of  being  directly  coupled 
to  a  printing  machine  without  lying  a  sheet  gathering  ma- 
chine  between  the  book  binding  machine  and  the  print- 
ing  machine. 

According  to  the  present  invention,  the  object  is  ac- 
complished  by  a  book  binding  machine  adapted  for  re- 
ceiving  sheets  at  a  sheet  supply  inlet  thereof,  supplying 
the  sheets  from  the  sheet  supply  inlet  to  a  sheet  stitching 
station,  positioning  the  sheets  by  a  stopper  disposed  be- 
hind  a  stitching  head  in  the  sheet  stitching  station,  stitch- 
ing  the  sheets  by  the  stitching  head,  and  delivering  the 
stitched  sheets  from  the  sheet  stitching  station,  charac- 
terized  in  that  sheets  are  supplied  one  by  one  to  the 
sheet  supply  inlet  and  a  sheet  gathering  and  registering 
mechanism  is  arranged  for  successively  supplying  each 
sheet  from  the  sheet  supply  inlet  to  the  sheet  stitching 
station  so  as  to  lay  the  sheets  one  above  another  in  the 
sheet  stitching  station,  and  pushing  the  rear  end  of  the 
top  sheet  toward  the  stopper  until  the  front  end  of  the 
top  sheet  abuts  against  the  stopper  each  time  the  sheet 
is  supplied  to  the  sheet  stitching  station,  whereby  the 
gathered  sheets  are  positioned  with  alignment  of  the 
front  and  rear  ends  thereof. 

In  accordance  with  a  preferred  embodiment,  the 
sheet  gathering  and  registering  mechanism  comprises 
a  pair  of  sheet  feed  rollers  arranged  in  the  neighborhood 
of  the  sheet  supply  inlet  for  successively  supplying  each 

sheet  from  the  sheet  supply  inlet  to  the  sheet  stitching 
station  so  as  to  lay  the  sheets  one  above  another  in  the 
sheet  stitching  station,  and  a  guide  plate  arranged  ad- 
jacent  to  the  sheet  feed  rollers  for  swing  movement  in 

5  such  a  manner  that  the  guide  plate  pushes  the  rear  end 
of  the  top  sheet  toward  the  stopper  until  the  front  end  of 
the  top  sheet  abuts  against  the  stopper  each  time  the 
sheet  is  supplied  to  the  sheet  stitching  station. 

In  accordance  with  another  preferred  embodiment, 
10  the  sheet  gathering  and  registering  mechanism  further 

comprises  a  guide  rod  arranged  along  a  sheet  transport 
path  extending  from  the  sheet  supply  inlet  into  the  sheet 
stitching  station,  an  endless  drive  belt  arranged  in  par- 
allel  with  the  guide  rod,  a  motor  for  driving  the  drive  belt, 

is  and  a  base  plate  fixed  to  the  drive  belt  and  movably 
mounted  on  the  guide  rod  in  such  a  manner  that  drive 
of  the  drive  belt  effects  sliding  movement  of  the  base 
plate  along  the  guide  rod,  the  base  plate  being  provided 
with  the  sheet  feed  rollers,  a  first  motor  for  driving  the 

20  sheet  feed  rollers,  a  second  motor,  a  connecting  link  ec- 
centrically  coupled  to  the  rotation  axis  of  the  second  mo- 
tor  at  its  one  end,  and  the  guide  plate  connected  to  the 
other  end  of  the  connecting  link,  whereby  drive  of  the 
second  motor  causes  the  guide  plate  to  make  swing  mo- 

25  tion. 
Accordingly,  the  present  invention  is  advantageous 

in  that  even  though  the  printing  machine  is  designed  to 
eject  sheets  one  by  one  in  the  order  of  page  number, 
each  sheet  is  successively  received  in  the  sheet  supply 

30  inlet  of  the  book  binding  machine  and  supplied  to  the 
sheet  stitching  station  so  as  to  be  laid  one  above  another 
in  a  space  extending  in  the  front  of  the  stopper  position- 
ing  a  set  of  sheets  to  be  stitched,  and  then  the  sheets 
are  gathered  with  alignment  of  the  front  and  rear  ends 

35  thereof  by  abutting  the  front  end  of  each  of  the  sheets 
against  the  stopper  and  stitched  together  by  the  stitch- 
ing  head. 

Furthermore,  according  to  the  present  invention, 
since  the  sheet  gathering  and  registering  mechanism  is 

40  built  in  the  book  binding  machine,  the  book  binding  ma- 
chine  can  be  directly  coupled  to  a  printing  machine  with- 
out  arranging  a  sheet  gathering  machine  between  the 
book  binding  machine  and  the  printing  machine,  so  that 
it  is  unnecessary  to  adjust  the  position  of  the  sheet  gath- 

45  ering  machine  with  respect  to  both  the  book  binding  ma- 
chine  and  the  printing  machine,  and  a  space  for  instal- 
lations  and  the  manufacturing  cost  can  be  cut  down. 

The  other  objects  and  features  of  this  invention  will 
become  understood  from  the  following  description  with 

so  reference  to  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  side  view  illustrating  a  whole  configuration 
55  of  a  book  binding  machine  in  accordance  with  the 

present  invention;  and 
Fig.  2  is  an  enlarged  side  view  illustrating  a  sheet 
gathering  and  registering  mechanism  of  the  book 
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binding  machine  shown  in  Fig.  1. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Fig.  1  is  a  side  view  illustrating  a  whole  configuration 
of  a  book  binding  machine  in  accordance  with  the 
present  invention  and  Fig.  2  is  an  enlarged  side  view 
illustrating  a  sheet  gathering  and  registering  mechanism 
of  the  book  binding  machine  shown  in  Fig.  1  . 

Referring  to  Fig.  1  ,  a  book  binding  machine  (1  )  ac- 
cording  to  the  invention  is  coupled  directly  to  a  printing 
machine  (2)  at  its  sheet  supply  inlet  (4).  The  printing  ma- 
chine  (2)  is  designed  to  eject  sheets  one  by  one  in  the 
order  of  page  number,  therefore  the  book  binding  ma- 
chine  (1)  successively  receives  each  sheet  from  the 
printing  machine  (2)  at  the  sheet  supply  inlet  (4). 

The  book  binding  machine  (1)  includes  a  sheet 
stitching  station  (5)  and  a  sheet  bending  station  (6) 
therein.  In  the  sheet  stitching  station  (5),  a  stitching  head 
(11),  a  first  stopper  (12)  disposed  behind  the  stitching 
head  (11)  for  positioning  a  set  of  sheets  to  be  stitched 
along  an  end  line  or  at  a  corner  thereof,  a  first  solenoid 
(1  2a)  for  actuating  the  first  stopper  (1  2),  a  second  stop- 
per  (13)  disposed  behind  the  stitching  head  (11)  for  po- 
sitioning  a  set  of  sheets  to  be  stitched  along  an  center 
line  thereof,  and  a  second  solenoid  (13a)  for  actuating 
the  second  stopper  (1  3)  are  installed.  In  the  sheet  bend- 
ing  station  (6),  a  third  stopper  (7),  a  fold  knife  (15)  and 
a  pair  of  fold  rollers  (16A,  16B)  are  arranged. 

The  book  binding  machine  (1)  further  includes  a 
sheet  transport  path  for  transporting  sheets  from  the 
sheet  supply  inlet  (4)  to  the  sheet  eject  outlet  (8).  The 
sheet  transport  path  is  partially  constructed  by  a  con- 
veyor  belt  loop  (1  8).  Thus  the  sheet  transport  path  com- 
prises  a  first  sheet  transport  path  portion  (9)  composed 
of  a  conveyor  belt  loop  portion  extending  from  the  sheet 
supply  inlet  (4)  to  the  stitching  head  (11),  a  chute  (10) 
arranged  between  the  stitching  head  (11)  and  the  first 
stopper  (1  2),  a  second  sheet  transport  path  portion  (1  9) 
composed  of  a  conveyor  belt  loop  portion  extending 
from  the  chute  (10),  beyond  the  second  stopper  (1  3),  to 
a  branch  (31),  a  third  sheet  transport  path  portion  (32) 
composed  of  a  conveyor  belt  loop  portion  downwardly 
sloping  from  the  branch  (31  )  to  the  sheet  bending  station 
(6),  a  fourth  sheet  transport  path  portion  (33)  formed  be- 
tween  a  pair  of  fold  rollers  (16A,  16B)  and  a  pair  of  de- 
livery  rollers  (34A,  34B),  and  an  inclined  guide  plate  (35) 
extending  from  the  branch  (31  )  to  the  sheet  eject  outlet 
(8).  At  the  branch  (31),  a  switching  gate  plate  (36)  is 
arranged. 

The  conveyor  belt  loop  (18),  which  forms  the  first, 
second  and  third  sheet  transport  path  portions  (9),  (19) 
and  (32),  is  driven  by  a  motor  (29). 

The  sheet  transport  path  substantially  linearly  ex- 
tends  from  the  sheet  supply  inlet  (4)  to  the  branch  (31  ), 
and,  at  the  branch  (31),  is  divided  into  two  transport 
paths  which  slope  downwardly  from  the  branch  (31)  at 

different  angles,  respectively.  The  two  transport  paths 
are  connected  with  each  other  at  their  forward  ends 
(through  the  fourth  sheet  transport  path  portion  (33)).  In 
other  words,  a  stitched  sheet  set  bent  along  its  center 

5  line  is  transported  to  the  sheet  eject  outlet  (8)  along  one 
(32,  33)  of  the  two  transport  paths,  while  a  stitched  sheet 
set  not  bent  is  transported  to  the  sheet  eject  outlet  (8) 
along  the  other  (35)  of  the  two  transport  paths. 

The  book  binding  machine  (1)  further  includes  a 
10  sheet  gathering  and  registering  mechanism  (20).  The 

sheet  gathering  and  registering  mechanism  (20)  com- 
prises  a  guide  rod  (21)  arranged  along  the  first  sheet 
transport  path  portion  (9),  an  endless  drive  belt  (endless 
drive  chain)  (22)  arranged  in  parallel  with  the  guide  rod 

is  (21),  a  motor  (28)  for  driving  the  drive  belt  (22),  and  a 
base  plate  (23)  fixed  to  the  drive  belt  (22)  and  movably 
mounted  on  the  guide  rod  (21)  in  such  a  manner  that 
drive  of  the  drive  belt  (22)  effects  sliding  movement  of 
the  base  plate  (23)  along  the  guide  rod  (21).  The  base 

20  plate  (23)  is  provided  with  a  first  motor  (25),  a  pair  of 
sheet  feed  rollers  (24A,  24B)  arranged  above  the  first 
sheet  transport  path  portion  (9)  and  driven  by  the  first 
motor  (25),  a  second  motor  (27),  and  a  guide  plate  (26) 
connected  to  the  second  motor  (27)  through  a  connect- 

25  ing  link  (30).  As  shown  in  Fig.  2,  the  connecting  link  (30) 
is  eccentrically  coupled  to  the  rotation  axis  of  the  second 
motor  (27)  at  its  one  end  and  the  guide  plate  (26)  is  con- 
nected  to  the  other  end  of  the  connecting  link  (30),  so 
that  drive  of  the  second  motor  (27)  causes  the  guide 

30  plate  (26)  to  make  swing  motion. 
In  the  book  binding  machine  of  the  present  inven- 

tion,  on  stitching  a  set  of  sheets  along  an  end  line  or  at 
a  corner  thereof,  the  first  stopper  (1  2)  is  actuated  by  the 
first  solenoid  (12a)  so  as  to  protrude  its  front  end  onto 

35  the  sheet  transport  path,  on  the  other  hand,  on  stitching 
a  set  of  sheets  along  an  center  line  thereof,  the  second 
stopper  (13)  is  actuated  by  the  second  solenoid  (13a) 
so  as  to  protrude  its  front  end  toward  the  stitching  head 
(11)  along  the  sheet  transport  path.  The  drive  belt  (22) 

40  is  driven  by  the  motor  (28)  and  the  base  plate  (23)  is 
moved  along  the  guide  rod  (21  )  relative  to  the  actuated 
stopper  (one  of  the  first  and  second  stopper  (1  2;1  3)),  for 
example,  the  first  stopper  (12),  so  that  the  distance  be- 
tween  the  first  stopper  (12)  and  the  sheet  feed  rollers 

45  (24A,  24B)  can  be  adjusted  according  to  the  size  of  the 
sheet  (3)  to  be  supplied  to  the  sheet  supply  inlet  (4). 

Sheets  (3)  are  supplied  one  by  one  in  the  order  of 
page  number  to  the  sheet  supply  inlet  (4)  from  the  print- 
ing  machine  (2).  At  the  same  time,  each  sheet  (3)  is  sue- 

so  cessively  nipped  between  the  sheet  feed  rollers  (24A, 
24B)  and  supplied  onto  the  first  sheet  transport  path  por- 
tion  (9),  which  forms  a  part  of  the  sheet  stitching  station 
(5),  so  that  the  sheets  (3)  are  laid  one  above  another  in 
the  sheet  stitching  statibn  (5).  Each  time  the  sheet  is 

55  supplied  to  the  sheet  stitching  station  (5),  the  guide  plate 
(23)  makes  swing  motion  so  as  to  push  the  rear  end  of 
the  top  sheet  (3)  toward  the  first  stopper  (12)  until  the 
front  end  of  the  top  sheet  (3)  abuts  against  the  first  stop- 

3 
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per  (1  2).  At  this  time,  it  should  be  noted  that  the  convey- 
or  belt  loop  (18)  is  not  driven.  Consequently,  the  gath- 
ered  sheets  are  positioned  with  alignment  of  the  front 
and  rear  ends  thereof  in  the  sheet  stitching  station  (5). 
Then  the  gathered  sheets  are  stitched  together  by  the  s 
stitching  head  (11).  After  stitching  operation,  the  first 
stopper  (12)  is  retracted  from  the  sheet  transport  path 
and  the  conveyor  belt  loop  (1  8)  is  driven  and  the  stitched 
sheets  are  transported  from  the  sheet  stitching  station 
(5)  to  the  branch  (31).  10 

According  to  the  present  invention,  since  a  sheet 
gathering  and  registering  mechanism  is  built  in  a  book  3. 
binding  machine,  the  book  binding  machine  can  be  di- 
rectly  coupled  to  a  printing  machine  without  an  extra 
space  for  a  sheet  gathering  machine  arranged  between  15 
the  book  binding  machine  and  the  printing  machine. 

While  the  presently  preferred  embodiments  of  the 
present  invention  have  been  shown  and  described,  it  is 
to  be  understood  these  disclosures  are  for  the  purpose 
of  illustration  and  that  various  changes  and  modifica-  20 
tions  may  be  made  without  departing  from  the  scope  of 
the  invention  as  set  forth  in  the  appended  claims. 

Claims  25 

1.  A  book  binding  machine  adapted  for  receiving 
sheets  (3)  at  a  sheet  supply  inlet  (4)  thereof,  sup- 
plying  the  sheets  from  the  sheet  supply  inlet  (4)  to 
a  sheet  stitching  station  (5),  positioning  the  sheets  30 
by  a  stopper  (12;  13)  disposed  behind  a  stitching 
head  (1  1  )  in  the  sheet  stitching  station  (5),  stitching 
the  sheets  by  the  stitching  head  (11),  and  delivering 
the  stitched  sheets  from  the  sheet  stitching  station 
(5),  characterized  in  that  sheets  (3)  are  supplied  35 
one  by  one  to  said  sheet  supply  inlet  (4)  and  a  sheet 
gathering  and  registering  mechanism  (20)  is  ar- 
ranged  for  successively  supplying  each  sheet  (3) 
from  said  sheet  supply  inlet  (4)  to  said  sheet  stitch- 
ing  station  (5)  so  as  to  lay  the  sheets  one  above  40 
another  in  said  sheet  stitching  station  (5),  and  push- 
ing  the  rear  end  of  the  top  sheet  toward  said  stopper 
(12;  13)  until  the  front  end  of  the  top  sheet  abuts 
against  said  stopper  (1  2;  1  3)  each  time  the  sheet  is 
supplied  to  said  sheet  stitching  station  (5),  whereby  45 
the  gathered  sheets  are  positioned  with  alignment 
of  the  front  and  rear  ends  thereof  in  said  sheet 
stitching  station  (5). 

one  above  another  in  said  sheet  stitching  sta- 
tion  (5);  and 
a  guide  plate  (26)  arranged  adjacent  to  said 
sheet  feed  rollers  (24A,  24B)  for  swing  move- 
ment  in  such  a  manner  that  said  guide  plate 
(26)  pushes  the  rear  end  of  the  top  sheet  (3) 
toward  said  stopper  (12;  13)  until  the  front  end 
of  the  top  sheet  (3)  abuts  against  said  stopper 
(1  2;  1  3)  each  time  the  sheet  is  supplied  to  said 
sheet  stitching  station  (5). 

The  book  binding  machine  according  to  claim  2, 
characterized  in  that  said  sheet  gathering  and  reg- 
istering  mechanism  (20)  further  comprises: 

a  guide  rod  (21  )  arranged  along  a  sheet  trans- 
port  path  (9)  extending  from  said  sheet  supply 
inlet  (4)  into  said  sheet  stitching  station  (5);' 
an  endless  drive  belt  (22)  arranged  in  parallel 
with  said  guide  rod  (21  ); 
a  motor  (28)  for  driving  said  drive  belt  (22);  and 
a  base  plate  (23)  fixed  to  said  drive  belt  (22) 
and  movably  mounted  on  said  guide  rod  (21  )  in 
such  a  manner  that  drive  of  said  drive  belt  (22) 
effects  sliding  movement  of  said  base  plate  (23) 
along  the  guide  rod  (21),  said  base  plate  (23) 
being  provided  with  said  sheet  feed  rollers 
(24A,  24B),  a  first  motor  (25)  for  driving  said 
sheet  feed  rollers  (24A,  24B),  a  second  motor 
(27)  ,  a  connecting  link  (30)  eccentrically  cou- 
pled  to  the  rotation  axis  of  said  second  motor 
(27)  at  its  one  end,  and  said  guide  plate  (26) 
connected  to  the  other  end  of  said  connecting 
link  (30),  whereby  drive  of  said  second  motor 
(27)  causes  said  guide  plate  (26)  to  make  swing 
motion. 

2.  The  book  binding  machine  according  to  claim  1, 
characterized  in  that  said  sheet  gathering  and  reg- 
istering  mechanism  (20)  comprises: 

50 

a  pair  of  sheet  feed  rollers  (24A,  24B)  arranged 
in  the  neighborhood  of  said  sheet  supply  inlet 
(4)  for  successively  supplying  each  sheet  (3) 
from  said  sheet  supply  inlet  (4)  to  said  sheet 
stitching  station  (5)  so  as  to  lay  the  sheets  (3) 
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