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(54)  Method  of  forming  signatures  and  folding  machine  therefor 

(57)  A  method  of  forming  signatures  (3)  for  sending 
to  a  sewing  machine  (2),  preferably  but  not  necessarily 
obtained  from  sheets  (9)  output  by  a  photocopying  ma- 
chine,  in  a  production  line  (1)  for  the  reprographic  pro- 
duction  of  books,  includes  a  stage  in  which  the  sheets 
are  folded  into  an  approximate  omega  shape,  resulting 

in  signatures  in  which  a  section  (7a)  of  each  leaf  (7)  be- 
ginning  at  the  spine  (6)  is  closed  and  the  remaining  sec- 
tion  (7b)  of  each  leaf  (7)  further  from  the  spine  (6)  is 
open,  the  said  signatures  being  such  that  they  can  be 
shot  directly  onto  a  saddle  (5)  of  the  sewing  machine 
(2),  which  they  straddle. 
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Description 

The  present  invention  relates  to  a  method  of  form- 
ing  signatures  for  sending  to  a  sewing  machine,  prefer- 
ably  but  not  necessarily  obtained  from  sheets  output  by 
a  photocopying  machine,  in  a  production  line  for  the  re- 
prographic  production  of  books. 

As  is  known,  in  the  production  of  books  and  espe- 
cially  in  the  reprographic  production  of  books,  i.e.  in  me- 
dium-to-short  runs,  a  need  exists  for  production  which 
is  adaptable,  fast  and  flexible. 

The  book  production  lines  used  hitherto,  which  ba- 
sically  adopt  the  concepts  of  lines  for  producing  printed 
books  in  long-to-very  long  runs,  are  very  complicated 
and  difficult  to  set  up. 

The  problem  tackled  by  the  present  invention  is  that 
of  devising  a  method  of  the  specified  type,  and  also  a 
folding  machine  for  carrying  it  out,  which  will  overcome 
the  disadvantages  cited  above  with  reference  to  the  pri- 
or  art. 

This  problem  is  solved  by  a  method  of  the  specified 
type  that  is  characterized  in  that  it  includes  a  stage  in 
which  the  sheets  are  folded  into  an  approximate  omega 
shape,  resulting  in  signatures  in  which  a  section  of  each 
leaf  beginning  at  the  spine  is  closed  and  the  remaining 
section  of  each  leaf  further  from  the  spine  is  open. 

Other  features  and  the  advantages  of  the  method 
according  to  the  present  invention  will  be  clear  from  the 
description  given  below  of  an  example,  given  by  way  of 
non-restrictive  indication,  of  an  embodiment  of  a  folding 
machine  for  carrying  out  the  said  method.  The  descrip- 
tion  refers  to  the  accompanying  drawings,  in  which: 

Referring  to  the  accompanying  figures,  1  is  a  gen- 
eral  indication  for  a  line  for  the  reprographic  production 
of  books. 

The  production  line  1  comprises  a  sewing  machine 
2  for  sewing  the  signatures,  which  are  all  marked  3.  The 
sewing  machine  2  is  known  per  se  and  is  provided  with 
a  mobile  saddle  4  and  a  fixed  saddle  5,  these  both  ex- 
tending  in  a  longitudinal  direction  X-X. 

In  each  signature  3  there  is  a  spine  or  back  6  and 

two  leaves  7  extending  from  the  spine. 
The  production  line  1  also  comprises  a  folding  ma- 

chine  8  which  is  situated  upstream  of  the  sewing  ma- 
chine  2.  The  folding  machine  8  is  for  forming  the  signa- 

5  tures  3  which  are  then  passed  to  the  sewing  machine  1  . 
The  signatures  3  are  preferably  but  not  exclusively  pro- 
duced  from  sheets  9  output  by  a  photocopying  machine 
(conventional  per  se)  situated  upstream  of  the  folding 
machine  8  and  not  illustrated  in  the  figure. 

10  The  folding  machine  8  comprises  in  a  frame  10  a 
paper  holder  11,  containing  a  load  12  of  sheets  9  pro- 
duced  by  the  photocopying  machine  and  photocopied 
by  the  latter  in  a  manner  known  per  se. 

Formed  in  the  frame  10  is  a  folding  station  13  that 
is  comprises  a  sloping  slide  14. 

The  sheets  follow  a  path,  marked  15,  from  the  paper 
holder  1  1  to  the  slide  1  4  along  a  transverse  direction  Y- 
Y  perpendicular  to  the  direction  X-X. 

Transversely  to  the  path  of  the  sheets  15,  a  slit  16 
20  is  formed  in  the  slide  14,  through  which  a  folding  blade 

1  7  can  pass.  The  folding  blade  1  7  is  movable,  under  the 
action  of  drive  means  1  8  consisting  for  example  of  a  mo- 
tor  19  and  a  crank-and-rod  mechanism  20,  between  a 
retracted  position,  in  which  the  blade  is  completely  with- 

25  drawn  below  the  slide  and  a  projecting  position  in  which 
it  rises  above  the  slide  to  a  specified  distance  marked  A. 

The  slit  16  divides  the  slide  14  into  an  upward  sec- 
tion  21  and  a  downward  section  22. 

On  the  downward  section  22  of  the  slide  1  4  is  a  stop 
30  23  which  can  be  adjusted  to  arrest  a  sheet  9  to  be  folded, 

in  such  a  way  that  the  centre  line  of  the  sheet  is  over  the 
slit  16. 

The  stop  23  is  thus  positioned  at  a  distance  B  from 
the  slit  16  substantially  equal  to  half  the  total  width  of 

35  the  sheet  to  be  folded,  that  is  to  say  equal  to  the  width 
of  the  leaf  7  of  the  signature  3  that  is  to  be  formed.  It  is 
important  to  note  that  the  distance  A  to  which  the  blade 
is  to  be  raised  above  the  slide  14  is  less  than  the  said 
distance  B,  e.g.  it  is  between  one  quarter  and  one  half 

40  of  the  distance  B  and  preferably  equal  to  one  third  of  the 
distance  B. 

On  board  the  frame  1  0  is  a  fixed  striker  plate  24  ar- 
ranged  transversely  to  the  path  of  the  sheets  1  5  and  par- 
allel  to  the  slit  16  below  it.  The  fixed  striker  plate  24  is 

45  positioned  at  a  specified  distance  from  the  slide,  sub- 
stantially  equal  to  the  projection  A  of  the  blade,  so  that 
an  edge  25  of  the  folding  blade  17  comes  into  virtual 
pressing  contact  with  it. 

Two  jaws  26  and  27  travel  in  a  guided  manner  on 
so  board  the  frame  1  0  so  as  to  be  movable  along  the  trans- 

verse  axis  Y-Y  in  opposite  directions  to  each  other.  Each 
jaw  26  and  27  has  an  active  head  28  and  29,  respec- 
tively,  that  oppose  each  other  and  face  opposite  sides 
30  and  31  of  the  folding  blade  17  when  the  latter  rises 

55  above  the  slide. 
The  jaws  26  and  27  have  respective  faces  32  and 

33.  Each  face  32  and  33  lies  above  a  respective  section 
of  the  slide:  specifically  face  32  lies  above  the  upward 

25 

30 

Figure  1  is  a  front  elevation  of  a  production  line  for 
the  reprographic  production  of  books,  incorporating  35 
a  folding  machine  according  to  the  invention, 
Figure  2  is  a  plan  view  of  the  production  line  shown 
in  Figure  1  , 
Figure  3  is  a  side  elevation  of  the  production  line 
shown  in  Figure  1  ,  40 
Figure  4  is  a  side  elevation,  partly  in  section  and  on 
a  larger  scale,  of  a  detail  of  the  folding  machine  ac- 
cording  to  the  invention,  at  one  stage  of  its  opera- 
tion,  and 
Figures  5,  6,  7  and  8  are  side  elevations,  partly  in  45 
section  and  further  enlarged,  of  a  detail  of  the  fold- 
ing  machine  according  to  the  invention,  at  succes- 
sive  stages  of  its  operation. 

Referrina  to  the  accomDanvina  fiaures.  1  is  a  aen-  so 
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section  21  and  face  33  lies  above  the  downward  section 
22. 

Within  the  range  of  each  jaw  26,  27,  between  the 
heads  28,  29  and  the  face  32,  33,  a  zone  26a,  27a  hav- 
ing  a  long  radius  is  formed. 

The  jaws  26  and  27  are  driven  by  drive  means  34 
and  35,  between  respective  positions  in  which  the  heads 
of  the  jaws  are  far  apart  and  respective  positions  in 
which  the  heads  are  brought  into  pressing  contact  with 
each  other. 

The  drive  means  34  and  35  are  preferably  pneu- 
matic,  and  comprise,  for  each  jaw  that  is  to  be  driven,  a 
cylinder-and-piston  unit  36  powered  by  compressed  air 
from  a  line  37  that  includes  a  pressure  regulating  valve 
38.  Each  cylinder-and-piston  unit  36  acts  on  its  particu- 
lar  jaw  via  a  knuckle-joint  mechanism  39. 

An  approximately  omega-shaped  seat  40  is  defined 
inside  the  folding  machine  8  according  to  the  invention, 
said  seat  40  having  an  upper  section  41  ,  two  opposing 
lateral  sections  42  and  43  and  two  base  sections  44  and 
45. 

The  upper  section  41  is  defined  between  the  striker 
plate  24  and  the  edge  25  of  the  folding  blade. 

The  lateral  sections  42  and  43  are  defined  between 
the  head  28  of  the  jaw  26  and  the  side  30  of  the  folding 
blade  17,  and  between  the  head  of  the  jaw  27  and  the 
side  31  of  the  same  folding  blade,  respectively. 

The  base  sections  44  and  45  are  defined  between 
the  face  32  of  the  jaw  26  and  the  upward  section  21  of 
the  slide  1  4,  and  between  the  face  33  of  the  jaw  27  and 
the  downward  section  22  of  the  same  slide,  respectively. 

The  said  seat  40  is  designed  to  accommodate  a 
sheet  9  and  form  a  signature  3  in  the  manner  described 
below. 

A  sheet  9,  referring  to  the  folding  machine  in  an  in- 
itial  condition  (see  Figure  4),  in  which  the  folding  blade 
is  in  its  retracted  position  and  the  jaws  are  apart  from 
each  other,  positions  itself  on  the  slide  14  against  the 
stop  23. 

As  the  folding  blade  17  is  pushed  out  (see  Figure 
5),  the  sheet  9  is  folded  in  such  a  way  that  its  central 
portion  extends  between  the  jaws  26  and  27  and  lies 
astride  the  folding  blade  17,  where  it  is  stopped  by  the 
striker  plate  24,  and  the  remaining  edge  portions  still  lie 
on  the  slide  14. 

In  this  position  the  sheet  9  is  basically  trapped  be- 
tween  the  jaws,  the  striker  plate  and  the  slide. 

The  blade  is  then  retracted  into  its  withdrawn  posi- 
tion  in  the  slide  (see  Figure  6).  The  jaws  are  now  pushed 
together  (see  Figure  7)  and  close  on  the  sheet,  thereby 
forming  the  spine  6  and  the  signature  3.  The  only  part 
of  the  signature  that  is  closed  is  a  section  marked  7a  of 
the  leaves  7,  whose  length  is  equal  to  the  above-men- 
tioned  distance  A. 

Remaining  sections,  marked  7b,  of  the  leaves  7  are 
still  trapped  between  the  faces  of  the  heads  and  the  up- 
ward  and  downward  sections  of  the  slide. 

The  signature  3  has  now  been  formed,  but  the  only 

part  that  is  closed  is  a  section  7a  of  each  leaf  7  extending 
from  the  spine  6,  and  the  remaining  sections  7b  of  the 
leaves  further  from  the  spine  are  still  open. 

The  jaws  are  now  drawn  apart  and  the  signature 
5  can  be  shot  directly  through  to  the  fixed  saddle,  which 

it  straddles  (see  Figure  8). 
Because  of  the  great  radius  of  curvature  of  the  zone 

of  the  join  between  the  head  and  the  face  of  each  jaw, 
the  sections  7a  and  7b  re-form  themselves  into  flat 

10  leaves  that  lie  on  the  saddle. 
The  present  invention  provides  a  method  of  forming 

signatures  for  sending  to  a  sewing  machine,  preferably 
but  not  necessarily  obtained  from  sheets  output  by  a 
photocopying  machine,  in  a  production  line  for  the  re- 

's  prographic  production  of  books,  with  the  aid  of  a  stage 
in  which  the  sheets  are  folded  into  an  approximate  ome- 
ga  shape,  resulting  in  signatures  in  which  a  section  of 
each  leaf  beginning  at  the  spine  is  closed  and  the  re- 
maining  section  of  each  leaf  further  from  the  spine  is 

20  open. 
The  main  advantage  of  the  folding  method  and  ma- 

chine  according  to  the  present  invention  is  that  the  sig- 
natures  obtained  can  be  shot  directly  through  to  straddle 
the  fixed  saddle  of  the  sewing  machine,  with  unusually 

25  fast  cycle  times  and  with  unusually  continuous  and  reli- 
able  output. 

Another  advantage  of  the  invention  is  the  versatility 
with  which  signatures  of  different  thicknesses  can  be 
formed,  because  the  pneumatic  drive  of  the  two  jaws 

30  allows  them  to  stop  automatically  one  against  the  other 
on  either  side  of  the  signature,  whatever  the  thickness 
of  the  signature. 

Even  the  force  with  which  the  jaws  press  on  the 
sheet  can  easily  be  adjusted  quickly  and  accurately  by 

35  adjusting  the  pressure  of  the  air  sent  to  the  pneumatic 
cylinder-and-piston  units. 

Another  advantage  of  the  method  and  machine  ac- 
cording  to  the  present  invention  is  the  reliability  with 
which  books  are  produced,  due  to  the  complete  elimi- 

40  nation  of  delicate  components  such  as  suckers  and  grip- 
pers  and  the  like,  which  have  had  to  be  employed  hith- 
erto  for  opening  signatures  before  laying  them  astride 
the  saddle. 

Obviously,  in  order  to  satisfy  particular  and  local  re- 
45  quirements,  a  person  skilled  in  the  art  will  be  able  to 

make  numerous  modifications  to  and  variations  of  the 
process  and  folding  machine  according  to  the  present 
invention,  all  such  modifications  and  variations  being 
however  contained  within  the  scope  of  protection  of  the 

so  invention  as  defined  in  the  following  claims. 

Claims 

55  1.  Method  of  forming  signatures  for  sending  to  a  sew- 
ing  machine  (2),  preferably  but  not  necessarily  ob- 
tained  from  sheets  (9)  output  by  a  photocopying 
machine,  in  a  production  line  (1)  for  the  reprograph- 
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ic  production  of  books,  the  said  method  being  char- 
acterized  in  that  it  includes  a  stage  in  which  the 
sheets  are  folded  into  an  approximate  omega 
shape,  resulting  in  signatures  in  which  a  section 
(7a)  of  each  leaf  (7)  beginning  at  the  spine  (6)  is 
closed  and  the  remaining  section  (7b)  of  each  leaf 
(7)  further  from  the  spine  (6)  is  open. 

2.  Folding  machine  (8)  for  forming  signatures  (3)  for 
sending  to  a  sewing  machine  (2),  preferably  but  not 
necessarily  obtained  from  sheets  output  by  a  pho- 
tocopying  machine,  in  a  production  line  (1)  for  the 
reprographic  production  of  books,  the  said  method 
being  characterized  in  that  it  includes  in  a  frame  (10) 
an  approximately  omega-shaped  seat  (40),  with  an 
upper  section  (41),  two  opposing  lateral  sections 
(42,  43)  and  two  opposing  base  sections  (44,  45), 
the  said  omega-shaped  seat  (40)  being  designed 
to  take  the  sheets  (2). 

3.  Folding  machine  (8)  according  to  Claim  2,  charac- 
terized  in  that  the  two  opposing  lateral  sections  (42, 
43)  of  the  approximately  omega-shaped  seat  (40) 
are  defined  between  two  opposing  sides  (30,  31  )  of 
a  folding  blade  (17)  and  respective  active  heads 
(28,  29)  of  two  respective  jaws  (26,  27)  facing  the 
said  sides  (30,  31). 

4.  Folding  machine  (8)  according  to  Claim  3,  charac- 
terized  in  that  the  two  base  sections  (44,  45)  of  the 
approximately  omega-shaped  seat  (40)  are  each 
defined  between  a  slide  (14)  and  one  face  (32,  33), 
facing  the  slide  (14),  of  a  respective  jaw  (26,  27). 

5.  Folding  machine  (8)  according  to  Claim  4,  charac- 
terized  in  that  the  upper  section  (41  )  of  the  approx- 
imately  omega-shaped  seat  (40)  is  defined  be- 
tween  a  fixed  striker  plate  (24)  mounted  on  the 
frame  (10)  and  an  active  edge  (25)  of  the  folding 
blade  (27). 

6.  Folding  machine  (8)  according  to  Claim  5,  charac- 
terized  in  that  the  jaws  (26,  27)  are  controlled  by 
pneumatic  drive  means  (34,  35). 

7.  Folding  machine  (8)  according  to  Claim  6,  charac- 
terized  in  that  the  said  pneumatic  drive  means  (34, 
35)  comprise  a  pneumatic  cylinder-and-piston  unit 
(36)  that  is  active  on  each  jaw  (26,  27)  via  a  respec- 
tive  knuckle-joint  mechanism  (39). 

8.  Folding  machine  (8)  according  to  Claim  7,  charac- 
terized  in  that  it  comprises  pressure  regulating 
means  (38)  on  a  compressed  air  line  (37)  supplying 
each  pneumatic  cylinder-and-piston  unit  (36). 

9.  Folding  machine  (8)  according  to  Claim  8,  charac- 
terized  in  that  each  jaw  (26,  27)  has  a  radius  (26a, 

27a)  for  the  join  between  the  active  head  (28,  29) 
and  the  face  (32,  33)  nearest  the  slide,  of  specified 
considerable  length. 
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