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machines  or  apparatus  adapted  to  perform  each 
operation.  By  "full  press  speed",  is  meant  the 
relatively  high  speed  operation  of  an  automated 
printing  press  which  may  be  on  the  order  of 

5  several  feet  per  second  of  web  therethrough. 
One  problem  noted  in  prior  art  attempts  to 

produce  such  cross-grain  folds  on  line  and  at  full 
press  speed  is  the  problem  of  maintaining  the 
first  fold  effected  in  the  signature  while  produc- 

10  ing  the  second  fold.  In  this  regard,  it  will  be 
appreciated  that  both  ends  of  the  map  are  to  be 
folded  generally  inwardly  with  respect  to  the 
central  portion  of  the  map  or  signature,  and 
hence,  a  problem  arises  in  effecting  the  two  folds 

15  so  that  the  folded  segment  or  portion  of  the  map 
or  signature  overlies  the  shorter  folded  segment 
thereof.  One  prior  art  apparatus  attempted  to 
proceed  by  producing  the  shorter  or  "rear"  fold 
initially  and  thereafter  feeding  the  map  or  signa- 

20  ture  to  a  second  folding  station  for  producing  the 
front  or  longer  fold.  In  this  regard,  the  terms 
"short"  and  "long"  with  respect  to  the  folds  refer 
to  the  length  of  map  or  signature  remaining  from 
the  fold  itself  to  the  distal  or  free  (when  cut)  end 

25  of  the  signature.  The  terms  "front"  and  "rear" 
with  respect  to  the  folds  refer  to  the  direction  of 
travel  of  the  map  or  signature  as  it  is  initially 
introduced  into  the  apparatus. 

However,  this  prior  art  method  resulted  in  a 
30  relatively  great  length  of  unsupported  signature 

protruding  initially  from  the  apparatus  while 
the  first  fold  was  being  effected.  Such  a  length 
of  unsupported  signature  tended  to  produce 
a  twisting  or  sideways  turning  moment  upon 

35  the  signature,  in  turn  causing  the  first  cross- 
grain  fold  to  be  out  of  line,  that  is,  not  exactly 
at  right  angles  to  the  longitudinal  axis  of 
signature. 

A  further  problem  in  the  prior  art  apparatus 
40  occurred  in  the  attempt  to  maintain  control  over 

the  once-folded  signature  while  effecting  the 
second  fold  therein.  Apparatus  proposed  hereto- 
fore  attempted  transfer  of  the  signature  between 
individual  drums  or  cylinders,  each  of  which 

45  carried  a  folding  apparatus  in  the  form  of  a  pair 
of  jaws  thereon  for  effecting  a  given  fold.  How- 
ever,  this  attempted  transfer  proved  difficult  to 
carry  out  accurately  and  often  resulted  in  undue 
stretching  or  tensioning  of  the  map  or  signature 

so  as  it  was  passed  from  one  drum  or  cylinder  to 
the  next. 

A  related  problem  is  that  referred  to  as  tucker 
blade  "wipe-out".  In  this  regard,  each  of  the 
above-mentioned  folding  jaws  cooperated  with  a 

55  generally  flat,  protruding  blade  member 
mounted  to  an  opposing  drum  or  cylinder  and 
known  as  a  "tucker  blade".  The  function  of  the 
tucker  blade  is  to  urge  the  proper  portion  of  the 
map  or  signature  into  the  cooperating  jaw  to 

so  effect  the  fold  at  the  proper  location  thereon. 
However,  this  blade  inevitably  frictionally  con- 
tacts  or  "wipes"  against  the  surface  of  the  signa- 
ture  or  map  to  either  side  of  the  center  line  of  the 
intended  folds,  as  the  blade  proceeds  into  and 

65  out  of  engagement.  This  center  line  or  relative 

Description 

The  invention  relates  to  folding  apparatus  and 
more  particularly  to  a  signature  or  map  folding 
apparatus  for  producing  at  least  one  cross-grain 
fold  in  individual  signatures  on  a  continuous 
web. 

In  the  printing  arts,  the  term  "signature"  refers 
generally  to  any  printed  sheet  of  material  to  be 
folded.  The  sheet  of  material  may  be  cut  from  a 
continuously  printed  web  of  successive  indivi- 
dual  such  sheets  or  "signatures"  and  thereafter 
folded  to  the  desired  configuration.  In  the  case  of 
books,  the  individual  sheets  or  signatures  are 
folded  to  comprise  individual  pages  of  the  book 
which  must  be  interfitted  with  other  folded  sig- 
natures  in  a  given  order  to  produce  the  com- 
pleted  book. 

In  the  following  description,  the  invention  will 
be  illustrated  with  reference  to  the  problem  of 
producing  cross-grain  folds  in  a  previously  plow- 
folded  signature,  such  as  a  map.  In  this  regard,  a 
plurality  of  such  maps  may  be  printed,  usually 
on  both  sides  of  a  substantially  continuous  web 
of  paper  material. 

Thereafter,  the  web  is  fed  to  a  so-called  plow 
folding  apparatus  to  produce  plow  folds,  which 
comprise  an  accordian-like  series  of  oppositely 
directed  folds  therein.  The  plow-folded  web  must 
thereafter  be  cut  into  individual  maps  or  sig- 
natures  and  cross-grain  folded  to  produce  indivi- 
dual  maps  or  "books"  as  they  are  sometimes 
called.  Generally  speaking,  two  such  cross-grain 
folds  are  effected  in  each  signature,  map,  or 
book  at  spaced  apart  locations. 

In  accordance  with  a  preferred  embodiment  of 
the  invention,  the  folding  apparatus  also  effects 
the  separation  or  cutting  of  the  printed,  plow- 
folded  web  into  individual  signatures,  maps  or 
books.  Additionally,  it  is  also  desirable  to  count 
out  the  books  into  groups  of  a  given  number  for 
packaging,  such  that  each  group  or  package 
contains  25  books  or  maps,  for  example.  In 
accordance  with  a  further  preferred  form  of  the 
invention,  this  counting  and  sorting  or  delivery 
into  such  groups  of  a  given  number  is  also 
carried  out  in  conjunction  with  the  folding 
apparatus. 

Producing  two  folds  in  a  previously  plow- 
folded  web  and  simultaneously  separating  the 
web  into  individual  signatures  has  been  attemp- 
ted  in  the  prior  art.  Prior  art  practice  has  included 
carrying  out  the  steps  at  a  number  of  work 
stations,  involving  a  number  of  transfers  of  the 
work,  time-consuming  and  expensive  manual 
procedures. 

It  should  be  recognized  in  this  regard  that  the 
cutting  and  cross-grain  folding  of  individual  sig- 
natures  such  as  a  previously  plow-folded  map 
presents  a  difficult  problem  when  run  "on-line" 
at  "full  press  speeds".  By  "on-line",  it  is  meant 
that  the  foregoing  process  of  printing,  plow- 
folding  and  thereafter  cutting  and  cross-grain 
folding  takes  place  in  a  continuous  fashion,  with 
the  web  being  fed  through  a  plurality  of 
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and  control  means  for  mounting  said  tucker  blade 
to  one  of  said  first  and  second  cylinders  for 
compound  pivotal  motion;  said  compound 
pivotal  motion  comprising  a  motion  which  causes 

5  substantial  alignment  of  said  tucker  blade  axis 
with  a  given  radius  of  the  other  of  said  first  and 
second  cylinders  through  a  predetermined  arc  of 
cylinder  rotation  so  as  to  urge  said  article  into  a 
folded  condition  while  substantially  preventing 

10  wiping  engagement  between  said  tucker  blade 
and  said  article,  said  tucker  blade  mounting  and 
control  means  comprising  means  defining  a 
stationary  cam  surface  adjacent  an  axial  end  of 
said  one  cylinder;  a  tucker  blade  control  shaft 

15  rotatably  mounted  with  respect  to  said  one 
cylinder  and  operatively  coupled  with  said  tucker 
blade;  cam  follower  means  mounted  to  follow 
said  cam  surface  and  operatively  coupled  for 
bidirectionally  rotating  said  tucker  blade  control 

20  shaft  in  a  predetermined  fashion  in  response  to 
movement  along  said  cam  surface  characterised 
in  that  said  tucker  blade  control  shaft  is  oper- 
atively-coupled  to  said  tucker  blade  by  means  of 
swing  bracket  means  non-rotatably  coupled  to 

25  said  tucker  blade  control  shaft  for  bidirectional 
swinging  motion  in  response  to  said  bidirectional 
rotation  of  said  tucker  blade  control  shaft;  a 
stationary  gear  rack  coupled  with  said  one 
cylinder;  a  first  gear  shaft  rotatably  mounted  to 

30  said  swing  bracket  means  and  parallel  with  said 
tucker  blade  control  shaft;  a  first  gear  non-rotat- 
ably  coupled  to  said  first  gear  shaft  and  engaged 
with  said  stationary  gear  rack  for  bidirectional 
rotation  in  response  to  said  bidirectional  swing- 

35  ing  of  said  swing  bracket  means;  and  rotative 
coupling  means  coupled  intermediate  said  first 
gear  shaft  and  said  tucker  blade  for  rotating  said 
tucker  blade  in  response  to  rotation  of  said  first 
gear. 

40  The  foregoing  as  well  as  other  objects,  features 
and  advantages  of  the  invention  will  be  more 
readily  appreciated  upon  considering  the  follow- 
ing  detailed  description  of  the  illustrated  embodi- 
ment,  together  with  reference  to  the  drawings, 

45  wherein: 
Fig.  1  is  a  perspective  view,  somewhat  dia- 

grammatic  in  form,  of  a  folding  apparatus  in 
accordance  with  the  invention; 

Fig.  2  is  an  enlarged  side  elevation,  also  dia- 
50  grammatic  in  form,  illustrating  operation  of  the 

folding  apparatus  of  Fig.  1  in  accordance  with  the 
invention; 

Fig.  3  is  a  fragmentary  view  of  a  portion  of  Fig.  2 
showing  further  aspects  of  the  operation  of  the 

55  apparatus  of  the  invention; 
Fig.  4  is  a  further  fragmentary  view  of  a  portion 

of  Fig.  2,  showing  further  aspects  of  the  operation 
of  the  apparatus  of  the  invention; 

Fig.  5  is  yet  a  further  fragmentary  view  of  a 
60  portion  of  Fig.  2,  illustrating  yet  further  aspects  of 

the  operation  of  the  apparatus  of  the  invention; 
Fig.  6  is  a  side  elevation  of  a  knife  assembly  and 

a  cooperating  anvil  of  the  apparatus  of  the 
invention; 

65  Fig.  7  is  a  top  view,  partially  broken  away,  of  a 

narrow  portion  is  across  the  map  where  the  fold  is 
to  be  effected. 

Folding  cylinders  for  handling  signatures  of  the 
foregoing  type  intended  to  alleviate  or  prevent 
wipeout  are  shown  and  described  in  U.S.  Patent 
3,727,909.  In  that  Patent  a  tucker  blade  in  one  of 
the  cylinders  engages  the  web  for  tucking  into  an 
opposedly  phased  jaw  or  groove  on  the  other 
cylinder,  the  blade  being  mounted  in  the  blade 
cylinder  for  timed  rocking  movement  about  an 
axis  which  lies  approximately  on  or  somewhat 
outside  of  the  rolling  circle  so  that  the  blade,  and 
particularly  the  edge  thereof,  move  into  the  jaw 
cylinder  in  a  direction  radially  of  the  jaw  cylinder. 
The  blade  is  guided  in  its  rocking  movement 
along  an  arcuate  track  of  slightly  non-circular  or 
oval  contour  so  that  the  center  of  rocking  move- 
ment  is  constantly  varied  in  accordance  with  the 
angle  of  rocking,  shifting  outwardly  of  the  rolling 
circle  as  the  blade  is  dropped  from  neutral 
position. 

U.S.  Patent  No.  4,073,485  discloses  a  folding 
apparatus  for  separating  a  web  into  individual 
signatures  and  for  producing  folds  therein.  The 
folding  apparatus  comprises  upper,  intermediate 
and  lower  cylinders  having  associated  therewith 
folding  means  comprising  tucker  means  and 
cooperating  jaw  means  and  cutter  means  com- 
prising  cutter  blade  means  and  cooperating  anvil 
means.  The  tucker  means  remain  fixed  with 
respect  to  the  associated  cylinder  during  oper- 
ation  of  the  folding  apparatus. 

Embodiments  of  the  invention  provide  a  novel 
and  improved'folding  apparatus  which  avoids  the 
foregoing  problems. 

Embodiments  of  the  invention  provide  a  folding 
apparatus  which  is  capable  of  producing  two 
cross-grain  folds  in  each  signature  carried  on  a 
substantially  continuous  web  of  signatures. 

Embodiments  of  the  invention  provide  a  folding 
apparatus  especially  adapted  to  both  separate  or 
cut  a  plow-folded  web  into  individual  signatures 
and  produce  two  cross-grain  folds  in  each  signa- 
ture,  while  avoiding  the  foregoing  problems. 

Specific  embodiments  of  the  invention  provide 
a  folding  apparatus  which  avoids  the  problem  of 
wiping  of  the  tucker  blade  against  the  signature. 

Embodiments  of  the  invention  provide  a  folding 
apparatus  which  is  further  capable  of  auto- 
matically  counting  and  delivering  a  predeter- 
mined,  desired  number  of  folded  signatures  alter- 
nately  to  each  of  at  least  two  outlets  in  a  predeter- 
mined  alternating  sequence. 

According  to  this  invention  there  is  provided  a 
folding  apparatus  for  producing  at  least  one  fold 
in  each  of  a  plurality  of  foldable  articles  fed 
thereto  in  series,  comprising  :  a  first  cylinder  and  a 
second  cylinder,  each  said  cylinder  being  rotat- 
able  about  a  respective  axis,  said  axes  being 
generally  parallel  and  spaced  apart;  means  for 
rotating  first  cylinder  in  a  first  direction  and  said 
second  cylinder  in  the  opposite  direction;  and 
folding  means  for  producing  said  fold  in  each  said 
article;  said  folding  means  including  a  tucker 
blade  having  an  axis,  and  tucker  blade  mounting 
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gripper  assembly  portion  of  the  apparatus  of  the 
invention; 

Fig.  8  is  a  side  elevation  of  the  assembly  of  Fig. 
7; 

Fig  9  is  a  plan  view  of  a  guide  track  or  cam  5 
member  associated  with  the  assembly  of  Figs.  7 
and  8; 

Fig.  10  is  a  top  view  of  a  jaw  assembly  portion 
of  the  apparatus  of  the  invention; 

Fig.  11  is  an  enlarged  sectional  view  taken  w 
generally  in  the  plane  of  the  line  11  —  11  of  Fig.  10; 

Fig.  12  is  a  reduced  plan  view  of  a  guide  track  or 
cam  associated  with  the  assembly  of  Figs.  10  and 
11; 

Fig.  13  is  a  reduced  plan  view  of  a  second  guide  15 
track  or  cam  associated  with  a  second  jaw 
assembly; 

Fig.  14  is  a  top  view  of  a  tucker  assembly  in 
accordance  with  the  invention; 

Fig.  15  is  an  enlarged  sectional  view  taken  20 
generally  in  the  plane  of  the  line  15  —  15  of  Fig.  14; 

Fig.  16  is  an  enlarged  sectional  view  taken 
generally  in  the  plane  of  the  line  16  —  16  of  Fig.  14; 

Fig.  17  is  a  plan  view  of  a  guide  track  or  cam 
associated  with  the  assembly  of  Figs.  14  —  16;  '  25 

Fig.  18  is  a  diagrammatic  view  illustrating  the 
movement  of  a  tucker  blade  element  achieved  by 
the  assembly  and  cam  of  Figs.  14  —  17  in 
operation; 

Fig.  19  is  a  side  elevation  of  a  diverter  assembly  30 
portion  of  the  apparatus  of  the  invention;  and 

Fig.  20  is  a  circuit  diagram  of  a  control  circuit  for 
controlling  the  operation  of  the  diverter  assembly 
of  Fig.  19. 

Referring  now  to  the  drawings  and  initially  to  35 
Figs.  1  and  2,  a  novel  folding  apparatus  or 
machine  in  accordance  with  the  invention  is 
designated  generally  by  the  reference  numeral 
20.  In  accordance  with  the  invention,  this  folding 
apparatus  20  is  constructed  and  arranged  for  40 
producing  at  least  one  fold  in  each  of  a  plurality  of 
foldable  articles  fed  thereto  in  series.  In  the 
illustrated  embodiment,  the  folding  apparatus  20 
comprises  a  map  folding  machine  for  producing  a 
pair  of  cross-grain  folds  in  each  of  a  plurality  of  45 
successive  signatures,  the  signatures  being  fed 
thereto  in  a  continuous  web,  and  further  for 
separating  the  web  into  individual  signatures.  In 
particular,  in  the  illustrated  embodiment  the  sig- 
natures  comprise  maps  which  have  been  printed  so 
on  both  sides  and  then  plow-folded  prior  to 
introduction  to  the  folding  apparatus  20  of  the 
invention  for  final,  cross-grain  folding.  Hence,  the 
apparatus  20  of  the  invention  discharges  at  one  or 
more  outlets  22,  24,  a  plurality  of  completely  55 
folded  individual  maps  or  signatures,  also 
referred  to  as  "books".  As  will  be  seen  later, 
means  are  provided  for  counting  the  signatures, 
maps  or  books  delivered  to  each  outlet  22,  24  for 
purposes  of  alternately  delivering  a  predeter-  60 
mined  number  of  the  books  to  each  outlet  in 
alternating  fashion.  This  number  may  be  varied 
as  desired  for  packaging  or  otherwise  grouping 
the  books  into  individual  packages  or  groups  of  a 
given,  preselected  number.  65 

In  accordance  with  the  invention,  the  folding 
apparatus  20  comprises  an  upper  cylinder  or  drum 
26,  a  lower  cylinder  or  drum  28  and  an  inter- 
mediate  or  middle  cylinder  or  drum  30.  The  upper 
cylinder  26  and  intermediate  cylinder  30  are  rotat- 
able  about  respective  axes  32  and  34,  indicated  in 
phantom  lines  in  Fig.  1.  As  also  seen  in  Fig.  2,  the 
axes  32,  34  of  the  upper  and  intermediate  cylinders 
26,  30  are  parallel  and  spaced  apart  and  hence 
together  define  a  given  plane.  The  axis  36  of  the 
lower  cylinder  28  is  also  parallel  and  spaced  from 
the  axes  of  the  first  and  intermediate  cylinders,  but 
is  offset  somewhat  from  the  plane  defined  by  these 
first  two  axes  32,  34. 

The  cylinders  26,  28  and  30  are  all  supported  by 
a  pair  of  parallel  and  spaced  apart  walls  or  frame 
members  38,  40.  The  frame  member  38  defines 
what  is  generally  referred  to  as  the  "gear  side"  of 
the  apparatus  and  also  mounts  suitable  gears, 
driven  from  a  motor  or  other  suitable  drive  for 
rotating  the  respective  cylinders  26,  28  and  30.  In 
this  regard,  the  additional  reference  numeral  42 
will  be  understood  to  generally  indicate  the 
motor,  gear  box  and/or  other  suitable  drive 
means  for  rotating  the  cylinders.  This  drive 
means  42  rotates  the  upper  and  lower  cylinders 
26,  28  in  a  first  or  clockwise  direction  and  inter- 
mediate  cylinder  30  in  the  opposite  or  counter- 
clockwise  direction,  as  viewed,  and  as  indicated 
by  arrows,  in  Fig.  2.  The  frame  member  40  defines 
what  is  generally  referred  to  as  the  "work  side"  of 
the  machine  20.  This  frame  member  40  also 
mounts  a  plurality  of  pulleys  and  interconnecting 
belts,  to  be  driven  from  one  or  more  of  the  ends  of 
the  'cylinders  26,  28  and  30  supported  at  frame 
member  40.  As  will  be  seen  later,  these  belts  and 
pulleys,  which  are  indicated  diagrammatically  by 
reference  numeral  43,  drive  various  guide  rollers 
and  guide  belts  for  guiding  the  signatures  within 
the  machine  20,  as  will  be  seen  presently  with 
reference  to  Fig.  2. 

As  best  viewed  in  Fig.  2,  the  signature  or  other 
article  to  be  folded  is  designated  generally  by 
reference  numeral  44.  In  the  illustrated  embodi- 
ment,  this  article  or  signature  44,  as  previously 
mentioned,  comprises  one  signature  or  map  of  a 
continuous  web  of  signatures  or  maps  designated 
generally  by  reference  numeral  46.  This  web  46  is 
fed  into  the  folding  machine  at  a  location  inter- 
mediate  the  upper  cylinder  26  and  intermediate 
cylinder  30  by  suitable  means  such  as  an  inlet 
conveyor  or  feeder  belt  48. 

In  accordance  with  one  aspect  of  the  invention, 
first  folding  means  designated  generally  50  and 
second  folding  means  designated  generally  52 
are  provided  for  producing  two  folds  in  each 
signature  or  map  46  as  it  passes  through  the 
folding  apparatus  20.  In  this  regard,  the  first 
folding  means  50  generally  comprises  a  first 
tucker  means  or  assembly  54  carried  on  the  upper 
cylinder  and  a  cooperating  first  jaw  means  or 
assembly  56  carried  on  the  intermediate  cylinder. 
Similarly,  the  second  folding  means  52  generally 
comprises  a  second  tucker  means  or  assembly  58 
carried  on  the  lower  cylinder  and  a  cooperating 
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and  anvil  means  66,  66a  may  be  located  on 
respective  cylinders  26  and  30  at  desired  angular 
orientations  relative  to  the  respective  members 
54,  54a;  56,  56a  and  60,  60a  of  the  first  and  second 

5  folding  means  50,  52.  These  orientations  are 
chosen  to  obtain  finished  signatures  or  maps 
having  two  folds  thereon  at  any  desired  locations 
relative  to  the  respective  free  or  cut,  outer  ends 
thereof. 

10  Referring  now  also  to  Figs.  3  through  5,  which 
illustrate  further  folding  of  a  second  map  or 
signature  44',  which  precedes  map  or  signature 
44,  the  general  operation  of  the  apparatus  of  the 
invention  for  separating  the  web  46  into  indivi- 

15  dual  signatures  44,  44'  and  for  producing  two 
folds  in  each  signature  will  next  be  described. 
Referring  again  to  Fig.  2,  as  previously  men- 
tioned,  the  web  46  is  initially  fed  into  the 
apparatus  at  a  location  between  top  cylinder  26 

20  and  intermediate  cylinder  30.  Upon  initial 
alignment  of  the  proper  portion  of  web  46  with 
the  first  cutter  blade  64  and  cooperating  anvii  66, 
rotation  of  the  cylinders  26,  28  and  30  may  be 
commenced.  Thereupon,  the  cutter  blade  64  and 

25  anvil  66  may  effect  the  initial  cut  at  the  desired 
location  on  the  web  46  to  form  the  leading  or  first 
outer  free  end  44a  of  the  signature  or  map  44. 

Thereafter,  this  free  end  44a  is  advanced  by  the 
rotating  cylinders  26,  30  whereupon  the  first 

30  folding  means  50,  comprising  tucker  assembly  54 
and  jaw  assembly  56  effect  a  first  fold  in  the 
signature  44  as  indicated  at  44b.  This  first  fold  44b 
is  a  "cross-grain"  fold,  that  is,  a  fold  substantially 
perpendicular  to  the  direction  of  travel  of  the  web 

35  46  and  signature  44.  The  signature  44  is  retained 
in  the  jaws  of  jaw  assembly  56  as  the  cylinders 
continue  to  rotate.  As  indicated  in  Fig.  4,  a  guide 
roller  70  serves  to  guide  a  portion  of  the  signature 
44'  from  the  leading  edge  44'a  to  first  fold  44'b 

40  back  into  surrounding  relation  with  the  cylinder 
30.  Upon  reaching  the  position  illustrated  in  Fig. 
4,  a  first  gripper  means  or  assembly,  designated 
generally  68,  and  mounted  on  lower  cylinder  28, 
comes  into  play. 

45  In  a  manner  which  will  be  more  fully  described 
later,  this  first  gripper  means  or  assembly  68  is 
held  in  an  open  condition  when  in  the  position 
illustrated  in  Fig.  4  to  receive  the  portion  about 
first  fold  44'b  of  the  signature  from  the  assembly 

50  jaw  56  which,  as  will  be  described  later,  releases 
fold  44'b  to  be  gripped  by  the  gripper  assembly 
68.  Immediately  thereafter,  as  illustrated  in  Fig.  5, 
first  gripper  assembly  68  closes  upon  the  first  fold 
44'b,  to  begin  to  draw  the  signature  or  map  44' 

55  about  the  circumference  of  lower  cylinder  or 
drum  28. 

As  previously  mentioned,  in  the  preferred 
embodiment,  the  web  46  and  hence  the  sig- 
natures  44,  44'  are  plow-folded  prior  to  entering 

60  the  machine  20.  By  plow-folding  is  meant  a 
succession  of  oppositely  directed  folds  which 
give  the  maps  or  signatures  44,  44'  an  accordian- 
like  or  spring-like  configuration  and  quality. 
Accordingly,  the  cross-grain  fold  44'b  and  por- 

65  tions  of  the  signature  or  map  44'  thereabout  tend 

second  jaw  means  or  assembly  60  carried  on  the 
intermediate  cylinder. 

As  will  be  more  particularly  described  later,, 
each  of  the  tucker  means  includes  a  blade-like 
member  which  is  adapted  to  urge  a  portion  of 
each  map  or  signature  46  between  a  pair  of  jaws 
included  in  the  associated,  cooperating  jaw 
means,  which  jaws  thereafter  close  to  produce 
the  desired  fold  in  the  signature  46.  In  order  to 
accomplish  cutting  of  the  web  46  into  individual 
signatures  or  maps  44,  suitable  cutting  means  are 
provided,  and  designated  in  Fig.  2  generally  by 
the  reference  numeral  62.  A  first  such  cutting 
means  62  comprises  a  cutter  blade  64  and  a 
cooperating  anvil  66. 

In  the  illustrated  embodiment,  each  of  the 
cylinders  26,  28  and  30  comprises  a  substantially 
right  cylindrical  body  having  an  effective  circum- 
ference  of  substantially  the  same  dimension  as 
the  combined  lengths  of  two  of  the  individual 
signatures  or  maps  to  be  folded  thereby,  prior  to 
the  folding  thereof.  By  effective  circumference  is 
meant  the  circumference  defined  by  the  radially 
outer  or  "working"  parts  (to  be  more  fully 
described  later)  of  the  respective  cutting  means 
and  folding  means  carried  on  each  cylinder. 
Therefore,  two  signatures  are  accommodated  for 
cutting  and  folding  on  each  rotation  of  each 
cylinder  26,  28  and  30.  In  this  regard,  all  of  the 
cylinders  are  rotated  at  substantially  the  same 
speed,  in  the  directions  previously  indicated. 

Accordingly,  two  each  of  the  first  folding  means 
50,  second  folding  means  52  and  cutting  means 
62  are  provided.  In  this  regard,  a  second  cutter 
blade  64a  is  located  substantially  180  degrees 
apart  from  the  first  cutter  blade  64  on  the  circum- 
ference  of  upper  cylinder  26.  Respective  anvils  66 
and  66a,  which  cooperate  respectively  with  cutter 
blades  64  and  64a,  are  located  180  degrees  apart 
on  the  circumference  of  intermediate  cylinder  30. 
Similarly,  a  pair  of  similar  first  tucker  assemblies 
54  and  54a  are  located  substantially  180  degrees 
apart  on  the  upper  cylinder  while  a  pair  of  similar 
second  tucker  assemblies  58  and  58a  are  located 
substantially  180  degrees  apart  on  the  lower 
cylinder  28.  In  the  same  fashion,  a  pair  of  similar 
first  jaw  assemblies  56  and  56a  are  located  sub- 
stantially  180  degrees  apart  on  the  intermediate 
cylinder  30,  while  a  pair  of  similar  second  jaw 
assemblies  60  and  60a  are  located  substantially 
180  degrees  apart  on  the  circumference  of  the 
intermediate  cylinder  30. 

Referring  briefly  to  Fig.  6,  it  will  be  seen  that  the 
cutter  blade  64  is  mounted  to  a  cylinder  block  65 
which  in  turn  mounts  to  cylinder  26.  Similarly  the 
anvil  or  surface  66  is  carried  on  a  similar  cylinder 
block  67  which  in  turn  mounts  to  cylinder  30. 

From  the  foregoing,  it  will  be  seen  that  the 
cutting  means  62  are  generally  interspersed  or 
interspaced  with  the  folding  means  50  and  52 
with  respect  to  the  circumferences  of  cylinders  26 
and  30  so  as  to  separate  the  web  46  into  indivi- 
dual  signatures  at  desired  locations  relative  to  the 
two  folds  to  be  formed  in  each  signature  or  map 
44.  That  is,  the  respective  cutter  blades  64,  64a 
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additionally  noted  that  the  guide  cylinder  72 
continues  to  guide  the  trailing  end  44'd  of  the 
signature  during  formation  of  second  fold  44'c. 

Thereafter,  and  referring  also  to  Fig.  3,  a  further 
5  guide  roller  or  cylinder  76  guides  the  portion  of 

signature  including  the  first  fold  44'b  back 
upwardly  toward  intermediate  cylinder  30.  This 
motion  achieves  a  substantially  flat,  fully-folded 
condition  of  the  now  completely  folded  map  or 

w  "book"  44'  as  indicated  generally  in  Fig.  3.  In  Fig. 
3,  a  further  discharge  drum  or  roller  80  receives 
the  now  completely  folded  signature  or  map  44' 
from  jaw  means  or  assembly  60,  which  opens  at 
this  point  to  release  fold  44'c,  and  hence  the  map 

15  or  signature  to  the  discharge  drum  80.  In  this 
regard,  an  additional  guide  tape  or  belt  82  is  also 
provided  to  guide  the  folded  map  or  signature  44' 
around  the  circumference  of  discharge  drum  80 
which  is  rotated  generally  in  the  clockwise 

20  direction  as  indicated  in  Figs.  2  and  3. 
In  accordance  with  a  further  feature  of  the 

invention  and  referring  again  to  Fig.  2,  as  pre- 
viously  mentioned,  at  least  two  outlet  means  or 
conveyors  22,  24  are  provided  for  receiving  the 

25  completed,  folded  signatures,  maps  or  "books". 
In  this  regard,  diverter  means  diagrammatically 
illustrated  at  84  is  located  for  directing  the  com- 
pleted,  folded  maps  or  signatures  44,  44'  from 
discharge  drum  80  to  one  of  the  two  outlet  means 

30  or  conveyors  22,  24.  In  the  illustrated  embodi- 
ment,  additional  tapes,  belts  or  conveyors  22a 
and  24a  are  located  intermediate  the  drum  80  and 
outlet  conveyors  22,  24,  for  feeding  the  maps  to 
the  outlet  conveyors  22  and  24. 

35  An  adjustable  counter  means  to  be  described 
later  is  provided  for  counting  a  selectable,  desired 
number  of  maps  or  signatures  delivered  to  each 
of  the  outlets  22,  24.  A  control  means  to  be 
described  later  is  coupled  to  the  diverter  84  and 

40  responsive  to  the  counter  means  for  causing  the 
diverter  84  to  deliver  the  desired  number  of 
signatures  alternately  to  each  of  the  two  outlets 
22  and  24,  by  way  of  the  corresponding  outlet 
feeder  tapes  or  belts  22a,  24a.  In  this  regard,  an 

45  additional  guide  belt  or  tape  86  and  a  facing, 
cooperating  belt  idler  or  drum  88,  are  positioned 
for  directing  maps  or  signatures  from  the  outer 
side  of  diverter  84  to  the  lower  discharge  con- 
veyors  24a  and  24.  Hence,  the  diverter  means  84 

so  may  be  alternately  positioned  so  as  to  deliver  or 
direct  a  desired  number  of  signatures  or  books 
alternately  to  each  of  the  two  outlets  22,  24  in  a 
predetermined,  alternating  sequence.  Further 
details  of  the  structure  and  operation  of  the 

55  diverter  84  and  its  control  means  will  be 
described  later  herein  with  reference  to  Figs.  19 
and  20.  The  operation  of  the  counter  means  for 
operating  this  control  means  and  diverter  will  be 
described  in  detail  later  with  reference  to  Fig.  20. 

60  Referring  now  to  Figs.  7  through  9,  the  structure 
and  operation  of  the  gripping  means  or  assembly 
62  will  next  be  described,  it  being  understood  that 
the  assembly  62a  is  substantially  identical. 
Referring  initially  to  Fig.  7,  it  will  be  seen  that  the 

65  gripping  assembly  68  includes  gripping  means  in 

to  rapidly  move  or  spring.radially  outwardly  when 
released  by  the  jaw  assembly  56.  That  is,  the  fold 
44'b  moves  in  the  direction  of  the  facing  cylinder 
28  to  be  gripped  by  the  gripper  means  or 
assembly  68  as  illustrated  in  Figs.  4  and  5.  In  this 
regard,  it  should  be  noted  the  cross-grain  fold 
44'b  is  perpendicular  not  only  to  the  direction  of 
travel  of  the  map  or  signature  44',  but  also  to  the 
direction  of  the  plow  folds  previously  imparted 
thereto. 

Referring  now  again  to  Fig,  2,  as  previously 
mentioned,  the  third  cylinder  28  has  an  effective 
circumference  substantially  equal  to  twice  the 
length  of  a  map  or  signature  to  be  folded  thereby. 
Accordingly,  as  previously  explained  with  respect 
to  the  second  tucker  means  comprising  a  pair  of 
similar  tucker  assemblies  58  and  58a,  a  second 
similar  gripping  means  or  assembly  68a  is  also 
provided,  spaced  substantially  180  degrees  apart 
on  the  circumference  of  the  cylinder  28  from  the 
first  gripping  means  or  assembly  68. 

Referring  now  to  the  lower  cylinder  28  in  Fig.  2, 
the  signature  44'  is  shown  advanced  by  the 
gripping  means  or  assembly  68  into  position  for 
application  of  a  second  fold  by  second  folding 
means  52.  Hence,  tucker  assembly  58  urges  the 
desired  portion  of  the  map  or  signature  44'  into 
jaw  assembly  60  which  thereafter  closes  upon  the 
signature  44'  to  form  a  second  fold  44'c  therein.  It 
will  also  be  noted  that  at  about  the  time  of 
gripping  of  fold  44'b  by  gripper  68,  the  cutting 
means  62,  comprising  cutter  blade  means  64  and 
cooperating  second  anvil  means  66,  cuts  or 
separates  the  signature  44'  from  the  web  46,  thus 
defining  a  trailing  or  second  free,  or  outer  end 
44'd  thereof.  The  leading  edge  44a  of  map  44  is 
defined  by  this  same  cut.  A  second  guide  roller  or 
idler  72  guides  the  map  up  to  and  including  end 
44'b  about  cylinder  30. 

Upon  formation  of  the  second  fold  44'c  the 
signature  44'  is  carried  by  the  jaws  of  the  jaw 
assembly  60  which  remain  in  a  closed  condition 
on  the  fold  44'c,  until  reaching  the  position 
generally  indicated  in  Fig.  3.  In  this  regard,  it  will 
also  be  noted  that  the  first  gripper  68  as  indicated 
in  phantom  line  in  Fig.  2,  releases  the  fold  44'b 
substantially  immediately  upon  reception  of  the 
signature  in  the  jaw  means  60  of  folding  means  52 
to  form  second  fold  44'c  therein.  It  will  also  be 
noted  in  this  regard  that  the  rotation  of  respective 
cylinders  28  and  30  is  such  that  no  tensioning  or 
pulling  forces  are  experienced  by  the  signature 
44'  during  the  formation  of  second  fold  44'c. 

This  is  true  since  the  jaw  means  or  assembly  60 
initially  advances  with  a  component  of  velocity  in 
a  direction  generally  indicated  by  the  arrow  74, 
which  is  substantially  the  same  as  the  velocity  of 
the  signature  44'  in  the  direction  74  as  it  is  pulled 
by  the  gripper  means  68  at  its  fold  44'b.  There- 
after,  as  the  signature  44'  is  carried  further  in  the 
direction  74  by  the  jaw  assembly  60,  the  gripping 
means  68  releases  fold  44'b.  This  arrangement 
avoids  any  tensioning  or  pulling  in  opposite 
directions  upon  the  signature  44'  during  forma- 
tion  of  second  fold  44'c  therein.  It  will  be 
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Referring  again  to  Fig.  7,  the  leading  edge  of 

finger  94  as  previously  mentioned,  curves  down- 
wardly,  and  further  defines  on  an  underside  of  the 
finger  92  a  gripping  edge  or  surface  122.  This 
gripping  surface  122  faces  a  complementary, 
stationary  gripping  surface  124  so  as  to  grip  the 
folded  portion  44b  of  the  signature  44  there- 
between,  as  previously  described  with  reference 
to  Figs.  2,  3  and  4.  The  latter  surface  124  com- 
prises  a  plurality  of  serrations  formed  on  the  face 
of  a  block  126  which  is  also  mounted  to  cylinder 
or  mounting  blocks  98,  100  by  suitable  fasteners 
128. 

In  operation,  the  rise,  fall  and  dwell  angles  or 
arrangement  of  the  cam  track  114  as  shown  in  Fig. 
9,  and  the  orientation  thereof  (as  indicated  by  the 
word  "TOP")  with  respect  to  the  rotations  of  drum 
28  and  drum  30,  are  such  as  to  open  and  close  the 
gripping  fingers  90  and  92,  at  the  proper  posi- 
tions.  That  is,  the  gripping  surface  122  is  moved 
toward  and  away  from  the  gripping  surface  124, 
as  the  drum  28  rotates,  for  gripping  and  releasing 
the  first  folded  portion  44b  of  signature  or  map  44 
at  the  proper  times  and  locations,  as  described 
above  with  reference  to  Figs.  2,  3  and  4. 

Referring  now  to  Figs.  10  through  12,  the 
structure  and  operation  of  the  jaw  means  or 
assembly  portion  of  the  folding  means  50  and  52 
will  be  next  described.  It  will  be  understood  that 
the  jaw  means  56,  56a  and  60,  60a  are  sub- 
stantially  identical  whereby  only  the  jaw  means  or 
assembly  56  will  be  described.  Referring  initially 
to  Figs.  10  and  11  it  will  be  seen  that  the  jaw 
means  56  comprises  a  pair  of  jaws  130,  132,  the 
former  jaw  130  comprising  a  plurality  of  aligned 
relatively  narrow,  blade-like  members  130a,  130b, 
130c  and  the  latter  jaw  member  132  comprising  a 
like  plurality  of  facing  block-like  members  132a, 
132b,  132c. 

Jaw  mounting  and  control  means  designated 
generally  by  reference  numeral  134  are  provided 
for  mounting  the  jaws  to  the  intermediate 
cylinder  30  and  for  alternatively  opening  and 
closing  the  jaws.  This  opening  and  closing  is  done 
in  a  predetermined  fashion  as  the  jaws  rotate  with 
the  cylinder  30  so  as  to  close  the  jaws  about  a  . 
portion  of  the  signature  to  produce  a  fold  therein, 
and  thereafter  release  the  signature,  in  the  fash- 
ion  described  above  with  reference  to  Figs.  2 
through  5.  In  the  embodiment  illustrated  in  Figs. 
10  and  11,  the  jaws  130a,  130b,  130c  are  mounted 
for  movement  relative  to  facing  surfaces  133  of 
the  jaws  132a,  132b,  132c  of  the  jaw  member  132, 
which  is  mounted  in  a  stationary  position  at  outer 
ends  thereof  by  fasteners  1  36  to  cylinder  blocks  or 
mounting  blocks  138,  140.  These  cylinder  blocks 
or  mounting  blocks  138,  140  are  substantially 
identical  to  the  cylinder  blocks  or  mounting 
blocks  98,  100  described  above  with  reference  to 
the  mounting  of  the  gripping  means  or  assembly 
62.  These  cylinder  blocks  138,  140furtherfunction 
identically  to  the  cylinder  blocks  described  above 
to  mount  the  assembly  56  on  the  cylinder  30  at 
the  desired  location  to  accomplish  the  first  and 
second  folds  in  the  map  or  signature  44  described 

the  form  of  a  pair  of  gripping  fingers  90,  92,  which 
comprise  relatively  long,  narrow  members  in  a 
generally  parallel  and  spaced  apart  orientation. 
Since  these  fingers  90  and  92  are  substantially 
identical,  only  the  finger  90  will  be  fully  described 
herein.  Referring  also  to  Fig.  8  it  will  be  seen  that 
an  outer  free  end  or  edge  94  of  the  finger  90  is 
curved  downwardly  or  inwardly  somewhat  as 
indicated  at  96,  to  generally  follow  the  direction  of 
curvature  of  an  arcuate  mounting  block  or 
cylinder  block  98.  A  pair  of  substantially  identical 
mounting  or  cylinder  blocks  98,  100  mount  the 
fingers  90  and  92  and  an  associated  mounting 
and  control  means  or  assembly  101  therefor  on 
the  bottom  cylinder  28,  as  seen  for  example  in 
Fig.  1.  Through  apertures  99  in  blocks  98,  100  may 
receive  suitable  fasteners  (not  shown)  for 
mounting  to  drum  28. 

The  mounting  and  control  means  or  assembly 
101  further  includes  a  control  shaft  102  rotatably 
mounted  in  a  transverse  direction  through  the 
blocks  98,  100,  that  is,  generally  in  parallel  with 
the  axis  36  of  the  drum  or  cylinder  28.  This  shaft 
102  has  a  reduced  diameter  free  outer  end  104 
which  is  coupled  with  a  cam  follower  or  roller  106 
by  a  cam  follower  arm  108.  The  cam  follower  106 
includes  a  shaft  portion  107  which  is  rotatably 
coupled  to  the  generally  straight  cam  follower 
arm  108  at  a  location  generally  spaced  from  the 
coupling  of  the  shaft  end  104  thereto.  The  shaft 
portion  107  is  threaded  to  receive  a  nut  109  at  the 
opposite  side  of  arm  108  and  is  provided  with  a 
lubrication  entry  or  grease  fitting  112.  A  co- 
operating  arrangement  of  a  set  screw  and  a  key/ 
keyway  for  non-rotatably  coupling  shaft  102  to 
arm  108,  is  indicated  generally  by  reference 
numeral  110. 

The  cam  follower  106  comprises  a  generally 
cylindrical,  roller-like  member  which  rides  in  a 
cam  track  114  formed  in  a  circular  plate  115,  as 
illustrated  in  Fig.  9  (which  appears  adjacent  Fig. 
19).  This  plate  115  with  cam  track  114  is  mounted 
in  the  orientation  indicated  by  the  word  "TOP"  in 
Fig.  9  to  the  inside  of  wall  or  frame  member  38  of 
the  apparatus,  as  best  viewed  in  Fig.  1,  sub- 
stantially  concentrically  with  the  cylinder  28. 
Accordingly,  as  the  cylinder  28  rotates,  the  grip- 
per  assembly  68  is  carried  therewith,  whereby  the 
cam  follower  106  rides  around  the  cam  track  114, 
thereby  rotating  the  shaft  102  bidirectionally. 

It  will  be  seen  that  the  fingers  90,  92  are 
mounted  to  the  shaft  102  by  means  of  mounting 
blocks  116,  117  and  pairs  of  fasteners  118,  119.  In 
the  illustrated  embodiment,  each  finger  90,  92  has 
a  trailing,  generally  U-shaped  channel  portion 
120,  121  which  receives  therethrough  one  of  the 
fasteners  118.  Channels  120,  121  further  engage 
complementary  U-shaped  and  oppositely  facing 
channel  portions  124,  125  formed  at  top  surfaces 
of  blocks  1  1  6,  1  17,  to  thereby  hold  the  fingers  in  a 
substantially  parallel  alignment  generally  perpen- 
dicular  to  the  direction  of  rotation  of  the  drum  or 
cylinder  28.  Blocks  116,  117  are  held  in  gripping 
engagement  about  shaft  102  by  the  latter 
fasteners  119. 
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locations  of  the  opening  and  closing  of  the  jaws  of 
assemblies  60,  60a  are  as  illustrated  in  Figs.  2  and 
5,  that  is,  when  the  jaws  60,  60a  meet  tucker 
blades  58,  58a  of  the  cylinder  28,  the  orientation 

5  of  the  cam  track  156a  will  be  correspondingly 
moved  from  that  of  the  cam  track  156.  This 
orientation  is  indicated  generally  by  the  word 
"TOP"  in  Fig.  13.  Additionally,  Fig.  12  shows  the 
angular  measurements  in  degrees  of  rise,  fall  and 

10  dwell  for  the  cam  156,  while  Fig.  13  shows  the 
same  angular  measurements  of  rise  and  fall  and 
respective  dwell  of  the  cam  track  156a.  This  latter 
cam  track  156a  is  similarly  mounted  to  wall  38,  as 
best  viewed  in  Fig.  1. 

15  Referring  now  to  Figs.  14  through  18,  in  accord- 
ance  with  another  aspect  of  the  invention,  each  of 
the  tucker  means  54,  54a  and  58,  58a  includes  a 
tucker  blade  158  for  urging  the  material  of  the 
map  or  signature  44  between  the  respective 

20  cooperating  jaws  56,  56a  and  60,  60a,  to  be 
folded.  In  accordance  with  another  aspect  of  the 
invention,  each  of  these  tucker  means  also 
includes  novel  tucker  blade  mounting  and  control 
means,  illustrated  in  Figures  14  through  16,  and 

25  designated  generally  by  the  reference  numeral 
160.  This  structure  160  mounts  and  controls 
movement  of  the  associated  tucker  blade  158  with 
respect  to  its  associated  one  of  the  upper  and 
lower  cylinders  26  and  30  so  as  to  be  alignable 

30  with  its  associated  jaw  assembly,  and  in  particular 
with  the  jaw  opening,  for  example  135,  of  the 
associated  jaw  assembly  during  a  predetermined 
portion  of  respective  rotation  of  the  cylinders. 
This  movement  of  the  blade,  as  will  be  more  fully 

35  described  hereinafter,  may  be  referred  to  as  a 
"compound  pivotal"  movement  or  motion. 

This  tucker  blade  mounting  and  control  means, 
as  will  be  seen  with  reference  to  Figs.  14  through 
16,  includes  a  rotatable  means  or  assembly  desig- 

40  nated  generally  162  for  rotating  the  associated 
tucker  blade  158  in  a  predetermined  fashion.  This 
rotation  is  such  as  to  pivot  and  thereby  maintain 
the  blade  158  in  substantially  coplanar  alignment 
with  the  corresponding  jaw  opening  135  and 

45  importantly,  in  colinear  alignment  with  the  asso- 
ciated  radius,  for  example,  142  (see  Fig.  11) 
throughout  a  predetermined  arc  of  movement  of 
the  respective  cylinders.  This  permits  urging  of 
the  signature  or  map  44  into  the  associated  jaws 

so  to  be  folded  while  substantially  avoiding  any 
wiping  of  the  tucker  blade  158  against  the  signa- 
ture  44. 

In  this  regard,  and  referring  also  briefly  to  Fig. 
18,  the  desired  position  of  the  tucker  blade  158 

55  with  respect  to  corresponding  jaws  130,  132  (for 
example,  as  in  Fig.  11)  throughout  this  predeter- 
mined  arc  of  movement  or  portion  of  cylinder 
rotation  is  generally  illustrated  at  a  plurality  of 
points  throughout  this  arc  of  movement.  It  will  be 

60  noted  that  in  Fig.  18  the  tucker  blade  158  is, 
through  an  arc  300,  in  substantially  coplanar 
alignment  with  the  radius  142  defined  by  the  face 
133  of  jaw  132  and  by  the  opening  135  between 
the  jaws  130,  132.  It  will  be  appreciated  that  in  this 

65  way  the  tucker  blade  may  proceed  directly  into 

above  with  reference  to  Figs.  2  through  5.  It  will 
be  noted  that  the  jaws  130  and  132  define  there- 
between  a  jaw  opening  135.  The  face  133  and 
opening  135  are  substantially  in  alignment  with  a 
given  radius,  here  diagrammatically  indicated  at 
142,  of  the  cylinder  or  drum  30. 

In  similar  fashion  to  that  described  above  for 
movement  of  the  fingers  of  the  gripping  means  or 
assembly  62,  the  movable  jaw  member  130  is 
mounted  to  a  jaw  control  shaft  144  by  a  plurality 
of  set  screws  146.  These  set  screws  146  engage  a 
spacer  or  mounting  block  148  which  together  with 
a  portion  of  the  blade-like  jaw  member  130  is  held 
securely  engaged  with  a  complementary  longi- 
tudinal  slot  or  channel  150  which  is  formed  in  the 
jaw  control  shaft  144. 

In  the  same  fashion  as  described  above  with 
respect  to  the  gripping  means  or  assembly  62,  the 
jaw  control  shaft  144  is  coupled  with  a  cam 
follower  arm  152  which  carries  at  its  opposite  end 
a  cylindrical  cam  follower  or  roller  member  154. 
Identical  structure  is  utilized  in  this  regard  to  that 
described  above  for  the  assembly  of  Figs.  7  and  8, 
and  need  not  be  described  further.  This  cam 
follower  154  is  engaged  in  a  cam  track  156  formed 
in  a  circular  plate  157,  as  illustrated  in  Fig.  12.  As 
also  shown  in  Fig.  1,  and  similarly  to  the  structure 
and  operation  described  for  the  gripping  means 
or  assembly  62,  the  plate  157  with  cam  track'  156 
is  mounted  to  a  side  surface  of  the  wall  or  frame 
member  40  in  a  substantially  concentric 
alignment  with  the  cylinder  30  and  in  the  orien- 
tation  indicated  in  Fig.  12  by  the  word  "TOP". 
Accordingly,  in  operation,-  as  the  cylinder  30 
rotates,  the  cam  follower  154  follows  the  cam 
track  156,  causing  the  jaw  control  shaft  144  to 
rotate  bidirectionally.  This  rotation  of  jaw  control 
shaft  144  will  be  seen  to  correspondingly  move 
the  jaw  blade  130  toward  and  away  from  the 
stationary  blade  132.  This  movement,  together 
with  the  orientation  of  the  cam  track  156,  is  such 
as  to  accomplish  gripping  for  folding  and  release 
at  the  desired  times  of  the  signature  44,  in  the 
fashion  illustrated  and  described  above  with  ref- 
erence  to  Figures  1  through  5. 

The  jaw  means  or  assembly  56a  is  substantially 
identical  in  configuration  to  that  just  described 
with  reference  to  Figs.  10  through  12.  However,  it 
will  be  noted  upon  reference  to  Fig.  2  that  the 
second  jaw  means  60,  60a  are  mounted  in  reverse 
orientation,  that  is,  with  the  positions  of  the  fixed 
jaw  and  movable  jaw  thereof  (for  example,  jaws 
132  and  130  in  Fig.  11)  reversed  with  respect  to 
their  positions  in  the  jaw  means  or  assemblies  56, 
56a.  Accordingly,  the  jaw  means  or  assemblies 
60,  60a  are  substantially  identical  but  form  a 
mirror  image  to  the  assemblies  illustrated  in  Figs. 
10  and  11.  Additionally,  the  protruding  portion  of 
the  jaw  control  shaft,  cam  follower  arm  and  cam 
follower  of  assemblies  60  and  60a  are  reversed 
with  respect  to  those  illustrated  in  Fig.  10, 
whereby  a  second,  similar  cam  track  156a  formed 
a  circular  plate  157a  as  shown  in  Fig.  13,  is 
provided  at  the  opposite  side  wall  38  for  the  jaw 
means  or  assemblies  60,  60a.  Moreover,  since  the 
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178,  178a  in  the  respective  swing  brackets  which 
receive  suitable  set  screws  (not  shown)  therein  to 
further  hold  the  keys  and  hence  hold  swing 
brackets  170,  172  for  rotation  in  unison  with  the 

5  tucker  blade  control  shaft  168. 
Mounted  by  fasteners  181  to  an  inwardly  facing 

side  wall  or  surface  180  of  the  cylinder  block  164 
is  an  arcuate  gear  rack  182.  This  arcuate  gear  rack 
182  is  arranged  in  generally  surrounding  but  non- 

70  interfering  relation  to  the  tucker  blade  control 
shaft  168.  The  swing  brackets  170,  and  172  will  be 
seen  to  be  generally  triangularly  shaped,  with  the 
shaft  168  passing  through  suitably  aligned 
through  openings  183,  183a  adjacent  and  in 

15  alignment  with  one  apex  of  each  of  the  triangular 
swing  brackets  170,  172.  Generally  in  alignment 
with  second  apices  thereof,  a  second  pair  of 
through  openings  184,  184a  in  the  swing  brackets 
rotatably  mount  a  second  shaft  186. 

20  Mounted  to  rotate  in  unison  with  this  shaft  186 
and  intermediate  the  surface  180  of  cylinder  block 
164  and  a  facing  surface  of  swing  bracket  170  is  a 
gear  1  90  arranged  to  ride  upon  the  rack  1  82  as  the 
swing  brackets  170  and  172  rotate  in  unison  with 

25  the  shaft  168.  At  the  opposite  end  of  this  shaft  186 
is  mounted,  as  by  cooperating  key/keyways  191,  a 
second  gear  192,  which  is  located  generally  inter- 
mediate  an  inwardly  facing  surface  180a  of  the 
cylinder  block  166  and  the  facing  surface  of  swing 

30  bracket  172.  This  second  gear  192  intermeshes 
with  a  substantially  identical  third  gear  194  which 
is  mounted,  as  by  a  similar  key/keyway  arrange- 
ment  195  to  a  further  shaft  196.  This  latter  shaft 
196  is  generally  rotatably  carried  within  aligned 

35  through  apertures  198,  198a  provided  therefore  in 
the  respective  swing  shafts  170  and  172  and  in 
alignment  with  the  third  apices  thereof. 

A  portion  of  shaft  196  intermediate  the  inwardly 
facing  surfaces  of  swing  brackets  170  and  172  is 

40  formed  as  a  generally  rectilinear  tucker  blade 
mounting  block  200.  The  mounting  of  the  tucker 
blade  158  is  accomplished  in  substantially  the 
same  fashion  as  described  above  with  respect  to 
the  mounting  of  the  gripper  blade  member  130.  In 

45  this  regard,  a  blade  holder  bar  202  and  the  blade 
158  are  securely  engaged  by  suitable  means  such 
as  a  plurality  of  set  screws  201  within  a  comple- 
mentary  elongate  and  aligned  channel  or  slot  204 
formed  therefor  in  the  blade  holder  block  200 

so  portion  of  shaft  196.  Hence,  the  blade  158  rotates 
in  unison  with  the  shaft  196,  as  indicated  by 
arrows  203. 

In  operation,  the  tucker  blade  control  shaft  168 
rotates  bidirectionally  in  response  to  travel  of  the 

55  cam  follower  171  in  the  cam  track  174.  Respon- 
sive  to  this  rotation,  the  swing  brackets  170,  172 
swing  back  and  forth  as  indicated  by  arrows  205, 
drawing  the  first  gear  190  and  shaft  186  to  which 
it  is  coupled  bidirectionally  upon  the  gear  rack 

60  182.  This  simultaneously  rotates  gear  192  which 
is  mounted  at  the  opposite  end  of  the  same  shaft 
186,  for  rotation  in  unison  with  gear  190.  There- 
upon,  it  will  be  appreciated  that  reverse  rotation  is 
imparted  to  gear  194  which  is  engaged  with  gear 

65  192.  Hence,  reverse  rotation  with  respect  to  the 

contact  with  the  desired  portion  44b  of  the  signa- 
ture  or  map  44  (as  shown  in  Fig.  2)  to  urge  this 
portion  44b  between  jaws  130  and  132  to  be 
folded,  without  contacting  the  signature  44  as  it 
approaches  and  recedes  therefrom.  Hence,  this 
novel  structure  and  the  resultant  compound 
pivotal  motion  of  the  tucker  blade  158  sub- 
stantially  prevents  any  wiping  or  "wipe-out" 
phenomona  between  the  blade  and  the  article  or 
signature  44.  Such  "wipe-out"  phenomena  was 
often  experienced  in  prior  attempts  to  achieve 
cross-grain  folding  using  cooperating  blades  and 
jaws. 

Referring  now  more  particularly  to  Figs.  14 
through  16,  only  one  tucker  blade  assembly  54 
will  be  described  herein,  it  being  understood  that 
the  remaining  tucker  blade  assemblies  or  means 
54a  and  58,  58a  are  substantially  identical  there- 
with.  Initially,  it  is  noted  that  the  mounting  and 
control  means  160  and  rotatable  means  162 
thereof  are  respectively  mounted  to  the  cylinder 
26  by  means  of  a  pair  of  cylinder  blocks  or 
mounting  blocks  164,  166,  substantially  in  the 
same  fashion  as  described  above  with  respect  to 
the  gripper  assemblies  and  jaw  assemblies. 

These  blocks  164,  166  rotatably  receive  there- 
through  a  main  tucker  blade  control  shaft  168, 
which  is  coupled  at  an  outer  end  thereof  to  one 
side  of  a  cam  follower  arm  169  whose  opposite 
side  mounts  a  generally  cylindrical  and  rotatable 
cam  follower  171  which  rides  in  a  cam  track  174. 
The  coupling  structure  and  arrangement  of  the 
shaft  168  cam  follower  arm  169  and  cam  follower 
171  is  substantially  identical  to  that  described 
above  with  respect  to  the  gripper  assembly  and 
jaw  assembly.  The  tucker  cam  track  174,  formed 
on  a  circular  plate  173,  is  shown  in  Fig.  17, 
wherein  the  respective  rise,  fall  and  dwell  angles 
are  also  indicated. 

Additionally,  referring  also  to  Fig.  1,  the  orien- 
tation  of  the  tucker  cam  174  is  as  indicated  by  the 
word  "TOP"  in  Fig.  17,  and  plate  173  is  affixed  to 
side  wall  or  frame  member  40,  generally  in 
concentric  arrangement  with  respect  to  upper 
cylinder  26.  A  substantially  identical  such  tucker 
cam  174a  is  formed  on  a  plate  173a  mounted  to 
the  wall  or  frame  member  40  generally  opposite 
the  cam  114  on  plate  115  and  concentric  with  the 
lower  cylinder  26.  The  orientation  of  the  cam  174a 
is  so  as  to  achieve  blade  motion  as  just  described 
with  respect  to  its  tucker  blade  assemblies  58,  58a 
and  the  cooperating  jaw  assemblies  60,  60a  dur- 
ing  the  portion  of  cylinder  rotation  where  folding 
is  desired,  as  explained  above  with  reference  to 
Figs.  2—5. 

Referring  now  again  to  Figs.  14  through  16,  the 
tucker  control  shaft  168  is  non-rotatably  coupled 
to  a  pair  of  swing  brackets  170,  172  which  are 
illustrated  respectively  in  Figs.  15  and  16.  This 
non-rotatable  coupling  is  achieved  by  aligning  a 
pair  of  similar  key  seats  175,  175a  in  the  shaft  168 
with  complementary  keyways  176,  176a  in  the 
respective  swing  brackets  to  receive  keys  177, 
177a.  The  respective  keyways  176  and  176a  are 
further  aligned  with  tapped  through  apertures 
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direction  of  rotation  of  shaft  168  and  swing 
brackets  170,  172  is  generally  imparted  to  tucker 
blade  158.  This  occurs  because  tucker  blade  158  is 
coupled  to  rotate  in  unison  with  the  same  shaft 
196  which  is  coupled  to  and  hence  rotated  by  gear  5 
194. 

Accordingly,  the  compound  motion  of  the 
tucker  blade  will  be  seen  to  be  effected  by  the 
combination  of  the  bidirectional  rotation  of  the 
shaft  168  and  corresponding  rocking  of  swing  w 
brackets  170  and  172,  and  the  opposite  rotation 
imparted  thereto  by  the  interaction  of  the  gear 
assembly  comprising  gear  rack  182  and  gears 
190,  192  and  194  as  just  described.  The  foregoing 
motion  is  herein  referred  to  as  a  "compound  15 
pivotal  motion"  and  is  achieved  in  response  to 
rotation  of  the  associated  cylinder,  either  top 
cylinder  26  or  lower  cylinder  28,  and  the  attendant 
movement  of  the  cam  follower  171  within  its 
associated  cam  track  174  or  174a.  Hence,  this  20 
interaction  of  the  foregoing  parts  is  such  as  to 
achieve  the  sequence  of  blade  positions  illus- 
trated  in  Fig.  18  as  the  blade  approaches,  engages 
and  recedes  from  the  signature  44  to  substantially 
avoid  wiping  engagement  therebetween,  as  25 
discussed  above. 

Hence,  the  tucker  blade  mounting  and  control 
means  160  generally  comprises  the  stationary 
cam  surface  or  cam  track  174  mounted  adjacent 
an  axial  end  of  the  associated  cylinder  26  or  28  30 
and  shaft  means  168  rotatably  mounted  with 
respect  to  the  cylinder  and  operatively  coupled 
with  the  tucker  blade.  The  mounting  and  control 
means  further  includes  the  cam  follower  means 
171  mounted  to  follow  the  cam  track  174  and  35 
operativeiy  coupled  for  bidirectionally  rotating 
the  shaft  168  in  response  to  movement  along  the 
cam  surface.  Further  included  in  the  control 
means  are  the  gear  means  including  the  swing 
shafts  170,  172,  gear  rack  182  and  gears  190,  192  40 
and  194.  These  gear  means  are  coupled  inter- 
mediate  the  shaft  means  168  and  tucker  blade  158 
for  causing  the  above-described  compound 
pivotal  motion  of  the  tucker  blade  means  in 
response  to  the  bidirectional  rotation  of  the  shaft  45 
means  168. 

Referring  next  to  Fig.  19,  details  of  the  diverter 
means  or  structure  previously  briefly  described 
with  reference  to  Fig.  2  are  illustrated.  As  pre- 
viously  indicated,  the  diverter  84  comprises  a  so 
generally  triangularly  configured  blade  or  V- 
shaped  member  which  has  an  apex  210  and  a  pair 
of  divergent  leg  portions  212,  214.  The  leg  212  is 
generally  curvilinear  in  configuration,  generally 
following  the  outer  contour  of  the  discharge  drum  55 
80,  while  the  second  divergent  leg  214  defines  a 
generally  flat  or  planar  surface.  It  will  be  under- 
stood  that  the  depth  of  the  diverter  84,  that  is, 
looking  into  the  view  of  Fig.  19  is  at  least  as  great 
as  the  width  of  the  article,  signature  or  map  44  to  60 
be  diverted  thereby.  Hence,  the  diverter  84  is 
located  generally  in  the  same  position  relative  to 
the  axial  lengths  of  respective  drums  26,  28  and 
30  as  the  respective  cutting,  folding  and  gripping 
assenmblies  thereon  is  indicated  generally  in  Fig.  65 

1.  In  this  regard,  the  relative  width  or  extent  along 
the  axial  dimension  of  the  drums  of  each  of  these 
assemblies  is  preferably  somewhat  greater  than 
the  width  of  the  map  or  signature  to  be  handled  in 
the  apparatus  20  of  the  invention. 

The  diverter  blade  or  member  84  is  mounted  to 
a  transverse  shaft  216  which  is  in  turn  non- 
rotatably  supported  in  a  bracket  218,  it  being 
understood  that  a  suitable  bearing  (not  shown)  is 
provided  to  rotatably  receive  an  opposite  axial 
end  of  the  shaft  216.  The  bracket  218  is  in  turn 
supported  at  either  side  thereof  by  rods  or  shafts 
220  and  222.  Each  of  these  rods  or  shafts  in  turn  is 
coupled  for  movement  in  a  generally  upward  and 
downward  direction  as  indicated  by  arrows  224  to 
a  corresponding  piston-and-cylinder  assembly, 
these  assemblies  being  generally  designated  by 
respective  reference  numerals  226  and  228. 

It  will  be  appreciated  from  the  foregoing  that 
the  shafts  220  and  222  may  be  moved  in  unison  in 
generally  opposite  directions  to  achieve  rotation 
in  one  direction  or  the  other  of  the  bracket  218 
and  shaft  216  and  attendant  movement  in  a 
corresponding  direction  of  the  diverter  member 
84.  With  the  diverter  member  moved  generally  to 
the  position  shown  in  solid  line  in  Fig.  19,  maps  or 
signatures  are  diverted  from  the  discharge  drum 
80  generally  to  the  lower  outlet  belt  24  as  pre- 
viously  indicated  with  reference  to  Fig.  2.  On  the 
other  hand,  with  the  rods  220  and  222  oppositely 
actuated  so  as  to  rotate  the  shaft  216  in  the 
counter-clockwise  direction  as  viewed  in  Fig.  19, 
the  diverter  84  is  moved  to  the  position  illustrated 
in  phantom  line.  In  this  position,  the  signatures  or 
maps  or  "books"  (as  they  are  referred  to  when 
completely  folded),  are  now  diverted  around  the 
underside  of  discharge  drum  80  to  the  upper 
outlet  tape  or  belt  22. 

The  respective  pistons  226  and  228  are  actuated 
by  an  electrical  control  assembly  and  circuit 
illustrated  in  Fig.  20  to  which  reference  is  now 
invited. 

As  previously  indicated,  suitable  counter 
means  comprising  a  counter  240  is  provided  for 
counting  the  maps  or  books  delivered  to  each 
discharge  belt  22,  24.  In  this  regard,  suitable 
sensor  means  such  as  a  proximity  switch  sensor 
242  may  be  placed  in  a  suitable  position  (not 
illustrated)  to  produce  two  counts  for  each  rota- 
tion  of  the  cylinders  26,  28  and  30  and  hence  one 
count  or  pulse  for  each  signature  or  map 
delivered  to  one  or  the  other  of  the  outlets  22,  24. 
It  will  be  remembered  in  this  regard  that  the 
effective  working  circumference  of  each  of  the 
cylinders  is  substantially  twice  the  length  of  the 
maps  or  signatures  to  be  folded,  whereby  each 
rotation  thereof  accomplishes  folding  of  two  such 
signatures.  It  will  be  appreciated  that  other 
arrangements  or  numbers  of  signatures  per  rota- 
tion  of  the  cylinders  may  be  affected  without 
departing  from  the  invention. 

This  counter  means  240  is  coupled  to  control 
the  pistons  226  and  228  by  way  of  suitable  control 
circuitry  designated  generally  by  reference 
numeral  244.  In  the  illustrated  embodiment  the 
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Closing  of  switch  252  also  feeds  120  volt  power 

to  the  counter  240  which  responds  by  resetting  to 
zero.  At  the  same  time  contact  A  of  the  counter 
remains  in  its  normally  closed  state  and  contact  B 

5  of  the  counter  remains  in  its  normally  open  state. 
Accordingly,  relay  coil  CR1  in  line  5  is  energized 
through  the  normally  closed  contacts  A  of  the 
counter  by  way  of  normally  closed  contacts 
LR—  1,  LR—  2  and  LR—  3.  This  closes  contacts 

10  CR—  1  in  line  1.  The  unlatched  coil  of  relay  LR3 
(line  12)  is  also  energized  through  normally 
closed  contact  LR—  2  in  line  11,  providing  power 
to  solenoid  No.  1  (254)  by  way  of  the  normally 
closed  contacts  CR—  3  of  line  13. 

w  The  counter  now  begins  its  first  count  cycle  and 
opens  normally  closed  contact  A.  This  causes 
relay  coil  CR1  in  line  5  to  de-energize,  whereby 
contact  CR  —  1  in  line  1  opens.  At  the  same  time, 
contact  B  of  the  counter  240  closes  causing  the 

20  latch  coil  of  relay  LR1  to  be  energized  through 
normally  closed  contact  LR—  1  of  line  10.  All  of  the 
LR—  1  contacts  (in  lines  5,  6,7,  10  and  12)  are  then 
latched  to  their  energized  positions,  that  is,  the 
positions  opposite  to  their  de-energized  positions 

25  which  are  illustrated  in  Fig.  20.  By  way  of 
example,  normally  closed  contacts  LR—  1  in  line  5, 
will  now  go  to  an  open  condition,  while  normally 
open  LR  —  1  contacts  of  line  6  now  close. 

At  the  end  of  the  predetermined  count  cycle, 
30  which  in  the  illustrated  embodiment  comprises  25 

counts,  the  counter  resets,  opens  contact  B  and 
closes  contact  A  thereof.  Accordingly,  the  latch 
coil  of  relay  LR2  in  line  6  is  energized  through  the 
previously  latched  normally-open  contacts  LR  —  1 

35  in  line  6.  Accordingly,  all  of  the  LR—  2  contacts 
(lines  5,  8,  11  and  12)  are  now  latched  to  the 
energized  position,  that  is,  the  position  opposite 
that  shown  in  the  circuit  diagram.  Relay  coil  CR2 
in  line  8  is  therefore  now  energized,  closing 

40  normally  open  contacts  CR—  2  in  line  2. 
The  counter  now  begins  a  second  count  cycle, 

opening  contacts  A  and  closing  contacts  B.  The 
latch  coil  of  relay  LR3  in  line  12  is  now  energized 
by  way  of  contacts  LR  —  1  and  LR  —  2  in  line  12. 

45  Accordingly,  all  of  the  LR—  3  contacts  (in  lines  5,  8, 
9  and  15)  are  now  latched  to  the  energized 
position,  in  the  same  fashion  described  above 
with  respect  to  relays  LR—  1  and  LR—  2.  Relay  coil 
CR3  therefore  is  now  energized  through  contacts 

so  CR—  4  in  line  13  and  contacts  LR—  3  adjacent 
thereto  in  line  15.  Accordingly,  solenoid  No.  1 
(254)  is  now  de-energized  and  solenoid  No.  2 
(256)  is  now  energized  through  the  contacts 
CR—  4  in  line  13  and  CR—  3  in  line  14. 

55  At  the  end  of  the  next  count  cycle  (corre- 
sponding  to  the  passage  of  25  maps  to  one  or  the 
other  of  the  outlets  22,  24)  the  counter  240  again 
resets,  opens  contacts  B  and  closes  contacts  A. 
Accordingly,  the  unlatch  coil  of  relay  LR1  is  now 

60  energized  through  contacts  LR  —  2  of  line  8  and 
LR—  3  of  line  9.  The  LR—  1  contacts  now  will 
return  to  their  de-energized  state,  that  is,  the 
normally  open  or  normally  closed  condition  as 
illustrated  in  Fig.  20.  The  unlatch  coil  of  relay  LR2 

65  is  now  energized  through  contacts  LR—  1  in  line  7, 

counter  240  is  wired  for  counting  25  maps  or 
signatures  before  actuating  the  circuitry  for 
reversing  the  location  of  the  diverter84.  However, 
it  will  be  understood  that  the  counter  is  readily 
adjustable,  for  example  by  changing  the  external 
wiring  thereof,  for  counting  fewer  or  greater 
numbers  of  maps  or  signatures  as  desired. 
Accordingly,  control  circuit  244,  pistons  226  and 
228  and  rods  220  and  222,  as  well  as  bracket  218 
and  shaft  216  may  be  regarded  as  control  means 
coupled  to  the  diverter  means  84  and  responsive 
to  the  counter  means  240  for  delivering  the 
desired  number  of  signatures  alternately  to  each 
of  the  two  outlets  in  a  predetermined,  alternating 
sequence,  as  previously  generally  described  with 
reference  to  Fig.  2. 

Referring  now  more  particularly  to  Fig.  20,  the 
circuit  is  indicated  by  generally  conventional  sym- 
bols  for  various  components  such  as  relay  coils, 
normally  open  and  normally  closed  sets  of  relay 
contacts  and  respective  terminals  thereof,  as  well 
as  various  push-type  switches  and  the  like.  A 
suitable  power  supply  for  the  circuit  includes 
mode  selection,  clock  inverter,  DC  supply  and 
output,  clock  generator,  clock,  bounce  sup- 
pressor,  start  and  relay  output  sections,  as  indi- 
cated  generally  at  reference  numeral  250. 
Additional  start-up  circuitry  is  provided  for  driv- 
ing  a  suitable  electric  motor  (not  shown)  compris- 
ing  the  motive  power  means  of  gear  box  42, 
previously  mentioned  with  reference  to  Fig.  1. 

A  plurality  of  control  switches  generally  on  the 
right-hand  side  of  the  circuit  permit  initial  thread- 
ing  and  alignment  or  "inch"  control  in  both  main 
and  auxilliary  switching  sets  for  permitting  initial 
threading  of  the  web  46  into  the  apparatus  of  the 
invention,  as  indicated  generally  in  Fig.  2.  Hence, 
initial  rotation  for  alignment  and  start-up  pur- 
poses  is  permitted  without  initially  activating  the 
counter  for  control  of  the  outlet  diverter  means 
84. 

The  sequence  of  operation  of  the  circuit  of  Fig. 
20  will  next  be  generally  described.  The  switch 
252  is  initially  actuated  to  the  "ready"  position, 
whereupon  120  volt  power  is  fed  to  the  normally 
open  contacts  CR  —  4,  which  are  located  at  about 
the  middle  of  line  13  of  the  diagram.  In  this 
regard,  the  respective  normally  open  and 
normally  closed  contacts  will  here  be  designated 
with  hyphenated  reference  characters  corre- 
sponding  to  the  relays  of  which  they  are  a  part. 
The  corresponding  relay  coils  are  designated  by 
like,  non-hyphenated  characters. 

If  the  apparatus  is  in  the  "THREAD"  mode,  that 
is,  with  the  THREAD  switch  energized,  relay  coil 
CR4  will  be  energized  by  way  of  the  INCH  circuit 
of  the  apparatus  (not  shown).  This  will  cause  the 
closing  of  the  normally  open  contact  CR  —  4  (line 
13)  providing  power  to  the  contacts  CR  —  3  in  lines 
13  and  14  and  the  contacts  LR—  3  in  line  15.  It  will 
be  noted  that  solenoids  254  and  256  responsible 
for  energizing  respective  pistons  226  and  228  of 
Fig.  18  are  also  located  in  lines  13  and  14,  and  are 
further  designated  as  solenoid  No.  1  (SOLJ1)  and 
solenoid  No.  2  (S0LJ2),  respectively. 
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172);  and  rotative  coupling  means  (192,  194) 
coupled  intermediate  said  first  gear  shaft  (186) 
and  said  tucker  blade  (158)  for  rotating  said  tucker 
blade  (158)  in  response  to  rotation  of  said  first 

5  gear  (190). 
2.  A  folding  apparatus  according  to  claim  1, 

wherein  said  rotative  coupling  means  comprises 
second  gear  means  (192)  coupled  to  said  first 
gear  shaft  (186);  a  second  gear  shaft  (196)  rotat- 

w  ably  mounted  to  said  swing  bracket  means  (170, 
172)  and  parallel  with  said  first  shaft  (186);  a  third 
gear  (194)  non-rotatably  mounted  to  said  second 
gear  shaft  (196)  and  engaged  with  said  second 
gear  means  (192)  for  rotation  thereby;  whereby 

15  the  direction  of  rotation  of  said  second  gear  shaft 
(196)  is  generally  opposite  the  direction  of  rota- 
tion  of  said  first  gear  shaft  (186)  and  of  said  tucker 
blade  control  shaft  (168);  and  means  for  mount- 
ing  said  tucker  blade  (158)  protruding  radially 

20  from  said  second  gear  shaft  (196)  and  for  move- 
ment  in  unison  with  said  second  gear  shaft; 
whereby  said  compound  pivotal  movement  of 
said  tucker  blade  is  defined  by  both  the  swinging 
of  said  swing  bracket  means  (170,  172)  and 

25  rotation  of  said  second  gear  shaft  (196). 
3.  A  folding  apparatus  according  to  Claim  1  or 

Claim  2,  wherein  said  stationary  cam  surface 
(174)  is  oriented  with  respect  to  said  one  cylinder 
(26;  30)  for  reversing  the  rotation  of  said  tucker 

30  blade  control  shaft  (168)  at  the  location  where 
said  tucker  blade  (158)  most  closely  approaches 
the  other  cylinder,  thereby  reversing  the  direction 
of  swinging  of  said  swing  bracket  means  (179, 
172). 

35 
Patentanspruche 

1.  Faltvorrichtung  zur  Herstellung  wenigstens 
einer  Faltung  (44b)  in  einer  Vielzahl  von  Gegen- 

40  standen  (44),  die  der  Vorrichtung  nacheinander 
zugefiihrt  werden  und  die  aus  folgenden  Teilen 
besteht:  einer  ersten  Walze  (26)  und  einer  zweiten 
Walze  (30),  die  urn  ihre  Achsen  (32,  34)  drehbar 
sind,  wobei  die  Achsen  (32,  34)  im  allgemeinen 

45  parallel  und  im  Abstand  zueinander  angeordnet 
sind,  Einrichtungen  zum  Drehen  der  ersten  Walze 
in  einer  ersten  Richtung  und  der  zweiten  Walze  in 
der  entgegengesetzten  Richtung  und  Falteinrich- 
tungen  (50)  zur  Erzeugung  der  Faltung  (44b)  in 

so  jedem  Gegenstand,  wobei  die  Falteinrichtungen 
(50)  aus  einer  Faltungsklinge  (158)  bestehen,  die 
eine  Achse,  Einrichtungen  zur  Befestigung  der 
Klinge  und  Steuereinrichtungen  (162)  zur  Anbrin- 
gung  der  Faltungsklinge  (158)  an  der  ersten  oder 

55  zweiten  Walze  (26,  30)  fur  die  Ausfiihrung  einer 
zusammengesetzten  Drehbewegung  enthalt, 
wobei  die  zusammengesetzte  Drehbewegung 
eine  Bewegung  umfalSt,  diezu  einer  wesentlichen 
Ausrichtung  der  Achse  der  Faltklinge  zu  einem 

60  gegebenen  Radius  (142)  der  anderen  Walze  iiber 
einen  vorgegebenen  Bogen  der  Drehung  der 
Walze  fuhrt,  so  dalS  der  Gegenstand  einer  Faltung 
unterworfen  und  ein  zu  Beschadigungen  fiihren- 
der  Eingriff  zwischen  der  Faltklinge  und  dem 

65  Gegenstand  weitgehend  vermieden  wird  und  die 

LR—  3  in  line  9,  and  LR  —  2  in  line  8.  This  causes 
the  LR  —  2  contacts  all  to  return  to  their  de- 
energized  state,  that  is,  the  normally  open  or 
normally  closed  states  illustrated  in  Fig.  20. 
Accordingly,  the  unlatch  coil  of  relay  LR3  is  now 
energized  by  way  of  the  contact  LR  —  2  of  line  1  1  . 
This  returns  the  system  to  the  condition  it  was  in 
when  the  power  was  initially  turned  on  to  the 
counter  240,  whereby  the  counter  may  again  reset 
and  begin  to  count,  alternately  energizing 
solenoids  254  and  256  to  divert  maps  alternately 
to  outlet  22  or  outlet  24  during  each  count  cycle. 

Claims 

1.  A  folding  apparatus  for  producing  at  least 
one  fold  (44b)  in  each  of  a  plurality  of  foldable 
articles  (44)  fed  thereto  in  series,  comprising:  a 
first  cylinder  (26)  and  a  second  cylinder  (30),  each 
said  cylinder  being  rotatable  about  a  respective 
axis  (32,  34);  said  axes  (32,  34)  being  generally 
parallel  and  spaced  apart;  means  for  rotating  first 
cylinder  in  a  first  direction  and  said  second 
cylinder  in  the  opposite  direction;  and  folding 
means  (50)  for  producing  said  fold  (44b)  in  each 
said  article;  said  folding  means  (50)  including  a 
tucker  blade  (158)  having  an  axis,  and  tucker 
blade  mounting  and  control  means  (162)  for 
mounting  said  tucker  blade  (158)  to  one  of  said 
first  and  second  cylinders  (26;  30)  for  compound 
pivotal  motion;  said  compound  pivotal  motion 
comprising  a  motion  which  causes  substantial 
alignment  of  said  tucker  blade  axis  with  a  given 
radius  (142)  of  the  other  of  said  first  and  second 
cylinders  (26;  30)  through  a  predetermined  arc  of 
cylinder  rotation  so  as  to  urge  said  article  into  a 
folded  condition  while  substantially  preventing 
wiping  engagement  between  said  tucker  blade 
and  said  article,  said  tucker  blade  mounting  and 
control  means  (162)  comprising  means  defining  a 
stationary  cam  surface  (174)  adjacent  an  axial  end 
of  said  one  cylinder  (26;  30);  a  tucker  blade 
control  shaft  (168)  rotatably  mounted  with  respect 
to  said  one  cylinder  (26;  30)  and  operatively 
coupled  with  said  tucker  blade  (158);  cam 
follower  means  (171)  mounted  to  follow  said  cam 
surface  (174)  and  operatively  coupled  for  bidirec- 
tionally  rotating  said  tucker  blade  control  shaft 
(168)  in  a  predetermined  fashion  in  response  to 
movement  along  said  cam  surface  (174)  charac- 
terised  in  that  said  tucker  blade  control  shaft  (168) 
is  operatively  coupled  to  said  tucker  blade  (158) 
by  means  of  swing  bracket  means  (170;  172)  non- 
rotatably  coupled  to  said  tucker  blade  control 
shaft  (168)  for  bidirectional  swinging  motion  in 
response  to  said  bidirectional  rotation  of  said 
tucker  blade  control  shaft;  a  stationary  gear  rack 
(182)  coupled  with  said  one  cylinder  (26;  30);  a 
first  gear  shaft  (186)  rotatably  mounted  to  said 
swing  bracket  means  and  parallel  with  said  tucker 
blade  control  shaft  (168);  a  first  gear  (190)  non- 
rotatably  coupled  to  said  first  gear  shaft  (186)  and 
engaged  with  said  stationary  gear  rack  (182)  for 
bidirectional  rotation  in  response  to  said  bidirec- 
tional  swinging  of  said  swing  bracket  means  (170, 

12 
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Stelle  umgekehrt  wird,  an  der  die  Faltklinge  (158) 
der  anderen  Walze  am  nachsten  ist  und  dabei  die 
Richtung  der  Schwingung  der  Schwingtrager 
(179,  172)  umkehrt. 

5 
Revendications 

1.  Dispositif  de  pliage  pour  former  au  moins  un 
pli  (44b)  dans  chacun  de  plusieurs  articles  pliables 

10  (44)  envoyes  en  serie  a  ce  dispositif,  comprenant 
un  premier  cylindre  (26)  et  un  second  cylindre 
(30),  chacun  de  ces  cylindres  pouvant  tourner 
autour  d'un  axe  respectif  (32,  34);  lesdits  axes  (32, 
34)  etant  d'une  maniere  generale  paralleles  et 

w  espaces;  des  moyens  pour  entramer  en  rotation 
le  premier  cylindre  dans  un  premier  sens  et  iedit 
second  cylindre  dans  le  sens  oppose;  et  des 
moyens  de  pliage  (50)  pour  former  Iedit  pli  (44b) 
dans  chacun  desdits  articles,  lesdits  moyens  de 

20  pliage  (50)  incluant  une  lame  de  pliage  (158) 
possedant  un  axe,  et  des  moyens  (162)  de  support 
et  de  commande  de  la  lame  de  pliage,  servant  a 
supporter  ladite  lame  de  pliage  (158)  sur  I'un 
desdits  premier  et  second  cylindres  (26;  30)  pour 

25  I'execution  d'un  mouvement  de  pivotement  com- 
posite;  Iedit  mouvement  de  pivotement  compo- 
site  incluant  un  mouvement  produisant  un  aligne- 
ment  substantiel  dudit  axe  de  la  lame  de  pliage 
avec  un  rayon  donne  (142)  de  I'autre  desdits 

30  premier  et  second  cylindres  (26;  30),  sur  un  arc 
predetermine  de  la  rotation  du  cylindre,  de. 
maniere  a  solliciter  Iedit  article  dans  un  etat  plie 
tout  en  empechant  substantiellement  un  contact 
frottant  entre  ladite  lame  de  pliage  et  Iedit  article, 

35  lesdits  moyens  (162)  de  support  et  de  commande 
de  la  lame  de  pliage  comprenant  des  moyens 
definissant  une  surface  de  came  fixe  (174)  au 
voisinage  d'une  extremite  axiale  dudit  cylindre 
(26;  30);  un  arbre  (168)  de  commande  de  la  lame 

40  de  pliage,  monte  a  rotation  par  rapport  audit 
cylindre  (26;  30)  et  accouple  de  fagon  operation- 
nelle  a  ladite  lame  de  pliage  (158);  des  moyens 
suiveurs  de  came  (171)  montes  de  maniere  a 
suivre  ladite  surface  de  came  (174)  et  accouples 

45  de  facon  operationnelle  pour  assurer  une  rotation 
bidirectionnelle  dudit  arbre  (168)  de  commande 
de  la  lame  de  pliage,  d'une  maniere  predetermi- 
nee  en  reponse  a  un  deplacement  le  long  de  ladite 
surface  de  came  (174),  caraeterise  en  ce  que  Iedit 

50  arbre  (168)  de  commande  de  la  lame  de  pliage  est 
accouple  de  fagon  operationnelle  a  ladite  lame  de 
pliage  (158)  par  I'intermediaire  de  moyens  for- 
mant  console  oscillante  (170;  172)  solidaires  en 
rotation  dudit  arbre  (168)  de  commande  de  la 

55  iame  de  pliage  afin  de  produire  un  mouvement 
oscillatoire  bidirectionnel  en  reponse  a  ladite 
rotation  bidirectionnelle  dudit  arbre  de  com- 
mande  de  la  lame  de  pliage;  une  cremaillere  fixe 
(182)  accouplee  audit  cylindre  (26;  30);  un  pre- 

60  mier  arbre  de  pignon  (186)  monte  a  rotation  sur 
lesdits  moyens  formant  console  oscillante  et 
parallelement  audit  arbre  (168)  de  commande  de 
la  lame  de  pliage;  un  premier  pignon  (190)  soli- 
daire  en  rotation  dudit  premier  arbre  de  pignon 

65  (186)  et  engrenant  avec  ladite  cremaillere  fixe 

Einrichtungen  zur  Befestigung  und  zum  Steuern 
der  Faltklinge  aus  einer  stationaren  Nockenfiih-  " 
rungsflache  (174)  in  der  Nahe  eines  axialen  Endes 
einer  der  Walzen  (26,  30),  einer  Steuerwelle  (168) 
fur  die  Faltklinge,  die  drehbar  in  bezug  auf  die 
eine  Walze  (26,  30)  befestigt  und  mit  der  Falt- 
klinge  (158)  wirksam  gekoppelt  ist,  und  Folgenok- 
ken  (171)  bestehen,  die  so  befestigt  sind,  daB  sie 
der  Fuhrungsflache  (174)  folgen  und  so  gekoppelt 
sind,  dalS  sie  die  Steuerwelle  (161)  der  Faltklinge 
in  zwei  Richtungen  in  einer  vorbestimmten  Weise 
in  Abhangigkeit  von  der  Bewegung  langs  der 
Fuhrungsflache  drehen,  dadurch  gekennzeichnet, 
daB  die  Steuerwelle  (168)  der  Faltklinge  mit  der 
Faltklinge  (158)  wirksam  uber  Schwingtrager 
(170,  172),  die  unverdrehbar  mit  der  Steuerwelle 
(168)  gekuppelt  sind  und  eine  Schwingbewegung 
in  zwei  Richtungen  in  Abhangigkeit  von  der  in 
beiden  Richtungen  erfolgenden  Drehung  der 
Steuerwelle  der  Faltklinge  ausfiihren,  ein  statio- 
nares  Zahnstangengetriebe  (182),  das  mit  einer 
der  Walzen  (26,  30)  verbunden  ist,  eine  erste 
Triebradwelle  (186),  die  drehbar  an  den  Schwin- 
gungstragern  befestigt  und  parallel  zu  der  Steuer- 
welle  (168)  der  Faltklinge  angeordnet  ist,  ein 
erstes  Triebrad  (190),  das  unverdrehbar  an  der 
ersten  Triebradwelle  (186)  angebracht  ist  und  in 
das  stationare  Getriebe  (182)  eingreift,  urn  eine 
Drehung  in  zwei  Richtungen  in  Abhangigkeit  von 
der  in  zwei  Richtungen  erfolgenden  Schwingbe- 
wegung  der  Schwingtrager  (170,  172)  auszufiih- 
ren  und  iiber  drehbare  Kupplungseinrichtungen 
(192,  194)  verbunden  ist,  die  zwischen  der  ersten 
Triebradwelle  (186)  und  der  Faltklinge  (158)  ange- 
ordnet  sind  und  die  Faltklinge  (158)  in  Abhangig- 
keit  von  der  Drehung  des  ersten  Triebrades  (190) 
bewegen. 

2.  Falteinrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  die  drehbaren  Kupplungs- 
einrichtungen  ein  zweites  Triebrad  (192),  das  mit 
der  ersten  Triebradwelle  (186)  gekuppelt  ist,  eine 
zweite  Triebradwelle  (196),  die  drehbar  an  den 
Schwingtragern  (170,  172)  angebracht  ist  und 
parallel  zu  der  ersten  Welle  (186)  verlauft,  ein 
drittes  Triebrad  (194),  das  unverdrehbar  an  der 
zweiten  Triebradwelle  (196)  befestigt  ist  und  mit 
dem  zweiten  Triebrad  (192)  drehbar  verbunden 
ist,  wobei  die  Richtung  der  Drehung  der  zweiten 
Triebradwelle  (196)  im  allgemeinen  entgegenge- 
setzt  der  Richtung  der  Drehung  der  ersten  Trie- 
bradwelle  (186)  und  der  Steuerwelle  (168)  der 
Faltklinge  ist  und  Einrichtungen  zur  Befestigung 
der  Faltklinge  (158)  enthalten,  die  radial  gegen- 
iiber  der  zweiten  Triebradwelle  (196)  vorstehen 
und  sich  in  Obereinstimmung  mit  der  zweiten 
Triebradwelle  bewegen,  wobei  die  zusammenge- 
setzte  Bewegung  der  Faltklinge  sowohl  die 
Schwingbewegung  der  Schwingtrager  (170,  172) 
als  auch  die  Drehung  der  zweiten  Triebradwelle 
(196)  umfaBt. 

3.  Falteinrichtung  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  dalX  die  stationare  Fuh- 
rungsflache  (174)  in  bezug  auf  eine  der  Walzen 
(26,  30)  so  ausgerichtet  ist,  dalS  die  Drehbewe- 
gung  der  Steuerwelle  (168)  der  Faltklinge  an  der 
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(182)  afin  de  permettre  une  rotation  bidirection- 
nelle  en  reponse  a  ladite  oscillation  bidirection- 
nelle  desdits  moyens  formant  console  oscillante 
{170,  172);  et  des  moyens  d'accouplement  rotatifs 
(192,  194)  accouples  entre  ledit  premier  arbre  de  5 
pignon  (186)  et  ladite  lame  de  pliage  (158)  afin 
d'entratner  en  rotation  cette  demiere  en  reponse 
a  la  rotation  dudit  premier  pignon  (190). 

2.  Dispositif  de  pliage  selon  la  revendication  1, 
dans  lequel  lesdits  moyens  d'accouplement  rota-  10 
tifs  comprennent  des  seconds  moyens  formant 
pignon  (192)  accouples  audit  premier  arbre  de 
pignon  (186);  un  second  arbre  de  pignon  (196) 
monte  a  rotation  sur  lesdits  moyens  formant 
console  osciilante  (170,  172)  et  parallelement  15 
audit  premier  arbre  (186);  un  troisieme  pignon 
(194)  solidaire  en  rotation  dudit  second  arbre  de 
pignon  (196)  et  engrenant  avec  lesdits  seconds 
moyens  formant  pignon  (192)  afin  d'etre  entralne 
en  rotation  par  ces  derniers;  le  sens  de  rotation  20 
du  second  arbre  de  pignon  (196)  etant  ainsi  d'une 

maniere  generate  oppose  au  sens  de  rotation 
dudit  premier  arbre  de  pignon  (186)  et  dudit  arbre 
(168)  de  commande  de  la  lame  de  pliage;  et  des 
moyens  pour  supporter  ladite  lame  de  pliage 
(158),  faisant  saillie  radialement  a  partir  dudit 
second  arbre  de  pignon  (196)  et  destines  a  se 
deplacer  de  concert  avec  cet  arbre;  ledit  mouve- 
ment  de  pivotement  composite  de  ladite  lame  de 
pliage  etant  defini  a  la  fois  par  I'oscillation  desdits 
moyens  formant  console  oscillante  (170,  172)  et 
par  la  rotation  dudit  second  arbre  de  pignon  (196), 

3.  Dispositif  de  pliage  selon  la  revendication  1 
ou  la  revendication  2,  dans  lequel  ladite  surface 
de  came  fixe  (174)  est  orientee  par  rapport  audit 
cylindre  (26;  30)  de  maniere  a  inverser  la  rotation 
dudit  arbre  (168)  de  commande  de  la  lame  de 
pliage,  au  niveau  de  I'emplacement  ou  ladite 
lame  de  pliage  (158)  est  la  plus  rapprochee  de 
I'autre  cylindre,  ce  qui  provoque  I'inversion  du 
sens  d'oscillation  desdits  moyens  formant 
console  oscillante  (179,  172). 
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