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Description 

1.  Field  of  the  Invention 

The  present  invention  relates  generally  to  the  field  s 
of  apparatus  and  method  for  binding  a  book  and  more 
particulary,  to  automatic  bookbinding  apparatus  which 
utilize  a  binding  tape  comprised  of  a  substrate  which 
carries  an  adhesive. 

10 
2.  Description  of  Related  Art 

Apparatus  for  binding  books  utilizing  a  binding  tape 
carrying  heat  and/or  pressure  actuated  adhesives  are 
well  known.  For  example,  US-A-3,928,1  19  and  US-A-  15 
3,91  1  ,51  7  disclose  a  bookbinding  machine  for  binding  a 
stack  of  sheets.  The  stack  of  sheets  to  be  bound  is  first 
positioned  on  a  movable  plate  and  clamped  between  a 
pair  of  guides.  A  binding  tape  is  positioned  under  the 
movable  plate,  below  the  spine  of  the  book.  The  binding  20 
tape  is  supported  intermediate  two  moveable  heated 
platens  and  above  a  fixed  heated  platen. 

Once  the  book  is  positioned,  the  moveable  plate  is 
moved  away  from  the  book  and  the  book  is  translated 
downward,  towards  the  binding  strip.  The  spine  of  the  25 
book  engages  the  binding  strip  and  forces  the  strip 
down  between  the  two  moveable  heated  platen  until  the 
center  of  the  strip  contacts  the  fixed  heated  platen.  The 
moveable  heated  platens  are  positioned  apart  a  dis- 
tance  slightly  greater  than  the  width  of  the  book  so  that  30 
the  periphery  of  the  binding  tape  will  fold  over  the  front 
and  rear  book  covers. 

The  moveable  platens  are  then  forced  together  so 
as  to  seal  the  periphery  of  the  binding  strip  to  the  front 
and  back  cover  sheets  using  heat  and  pressure.  The  35 
fixed  heated  platen  functions  to  melt  the  central  binding 
tape  adhesive  so  as  to  wet  the  spine  of  the  book  (the 
edges  of  the  sheet)  with  adhesive.  The  moveable  plat- 
ens  are  then  retracted  and  the  bound  book  is  removed 
and  permitted  to  cool.  40 

A  further  bookbinding  apparatus  is  disclosed  in  US- 
A-3,531  ,358.  The  stack  of  sheets  to  be  bound  is  gripped 
between  a  pair  of  opposing  clamps.  A  binding  tape  hav- 
ing  heat  and  pressure  sensitive  adhesive  is  positioned 
on  top  of  a  pair  of  heated  moveable  platens.  The  stack  45 
is  then  lowered  on  the  binding  tape  so  that  molten  adhe- 
sive  contacts  the  edges  of  the  sheets. 

The  pair  of  opposing  platens  then  separate  a  dis- 
tance  slightly  wider  than  the  stack  and  the  stack  is 
forced  down  between  the  opposing  platens  thereby  so 
causing  the  peripheries  of  the  binding  tape  to  fold  up 
against  the  front  and  back  covers  of  the  stack.  The 
opposing  platens  are  then  forced  against  the  stack  so 
as  to  seal  the  tape  to  the  covers.  The  platens  are  then 
opened  so  that  the  bound  book  may  be  removed.  55 

In  the  abovementioned  US-A-3  911  517  there  is 
described  a  binding  apparatus  according  to  the  pream- 
ble  of  claim  1  .  A  method  of  binding  a  plurality  of  sheets 
arranged  in  a  stack  according  to  the  preamble  of  claim 

1  6  is  also  known  from  US-A-3  911517.  Specifically,  US- 
A-3  911  517  discloses  an  apparatus  for  feeding  the 
binding  tape  into  the  binding  apparatus  and  for  accept- 
ing  binding  tapes  of  varying  thickness.  The  thickness  of 
the  stack  is  measured  by  manual  rotation  of  a  calipering 
knob  which  causes  a  pair  of  tape  guides  to  move  with 
respect  to  one  another  so  that  the  guides  will  accept  a 
tape  of  appropriate  width  for  the  stack  to  be  bound. 
Since  the  tape  is  always  located  at  the  center  of  the 
stack  to  be  bound  it  is  not  necessary  to  justify  the  tape 
so  that  the  center  of  the  tape  is  always  located  at  the 
center  of  the  edge  of  the  stack. 

A  principal  shortcoming  of  the  previously-described 
prior  art  tape  handling  mechanism  is  that  it  is  required, 
at  least  every  time  a  stack  which  differs  in  thickness 
from  the  previous  stack  bound,  to  manually  adjust  the 
machine.  This  presents  a  serious  disadvantage  when  it 
is  necessary  to  bind  a  large  number  of  stacks  of  varying 
thickness. 

Therefore,  it  is  a  primary  object  of  the  present 
invention  to  overcome  the  above-noted  inadequacies 
and  shortcoming  of  the  prior  art  proposals  of  bookbind- 
ing  apparatus. 

To  achieve  this,  the  apparatus  of  the  invention  is 
characterized  by  the  features  claimed  in  the  character- 
izing  part  of  claim  1  and  the  invention  provides  a 
method  according  to  the  characterizing  part  of  claim  16. 

Basically,  in  the  apparatus  according  to  the  inven- 
tion,  the  thickness  of  the  stack  to  be  bound  is  automati- 
cally  measured  and  the  spacing  between  the  two 
support  means  of  the  tape  positioner  is  automatically 
adjusted  to  accommodate  one  of  the  predetermined 
tape  widths  and  to  support  the  tape  based  upon  the 
measured  thickness. 

The  present  invention  overcomes  the  disadvan- 
tages  of  the  prior  art  tape  binding  mechanisms  in  that, 
at  the  beginning  of  each  tape  binding  operation,  the 
stack  is  placed  in  the  machine  and  the  thickness  of  the 
stack  is  automatically  measured  and  a  tape  guide  is 
automatically  adjusted.  No  intervention  by  the  operator 
is  required. 

Preferably,  the  tape  positioner  is  also  movable  from 
the  tape  load  mode  to  the  binding  mode  where  the  con- 
trol  means  functions  to  position  the  first  tape  support 
means,  depending  upon  the  measured  thickness,  so 
that  an  edge  of  the  tape  is  positioned  relative  to  the 
stack  based  upon  the  thickness  of  the  stack  to  be 
bound.  In  this  manner,  the  tape  will  be  appropriately 
positioned  so  that  the  first  cover  seal  may  then  be 
formed  by  the  platen  means  by  forcing  the  tape  edge 
and  first  cover  sheet  together. 

SUMMARY  OF  THE  INVENTION 

Apparatus  and  method  for  binding  a  plurality  of 
sheets  arranged  in  a  stack  is  disclosed.  A  binding  tape 
which  includes  a  flexible  substrate  having  an  adhesive 
is  utilized.  The  adhesive  is  preferably  heat  activated, 
although  pressure  sensitive  adhesives  can  be  also  be 
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used.  The  binding  tape  is  provided  in  a  plurality  of  pre- 
determined  tape  widths  to  accommodate  stacks  having 
varying  thicknesses. 

The  apparatus  includes  stack  support  means  for 
supporting  the  stack  of  sheets  to  be  bound  and  tape  s 
positioner  means  for  receiving  the  tape  into  the  appara- 
tus  and  for  positioning  the  tape  relative  to  the  stack  to  be 
bound.  The  apparatus  further  includes  first  and  second 
tape  support  means  for  supporting  first  and  second 
respective  edges  of  the  tape.  Platen  means  is  further  w 
included  for  forming  the  spine  of  the  book  and  for  apply- 
ing  the  tape  against  the  front  and  back  cover  sheets  of 
the  stack  so  as  to  form  the  front  and  back  cover  seals  of 
the  book.  Control  means  is  provided  for  controlling  the 
relative  positions  of  the  stack  support  means  and  the  is 
platen  means  to  that  the  spine  and  cover  seals  can  be 
formed. 

The  control  means  includes  measuring  means  for 
automatically  measuring  the  thickness  of  the  stack  to  be 
bound  and  means  associated  with  the  tape  positioner  20 
means  for  automatically  adjusting  the  distance  between 
the  two  tape  support  means  of  the  tape  positioner 
means  when  the  tape  positioner  means  is  in  a  tape  load 
mode  based  upon  the  measured  thickness.  Thus,  the 
tape  positioner  means  is  able  to  accommodate  one  of  25 
the  predetermined  tape  widths  and  fully  support  the 
tape  during  the  tape  load  mode  based  upon  the  thick- 
ness  of  the  stack  to  be  bound. 

In  one  embodiment  of  the  invention,  apparatus  is 
also  provided  for  justifying  the  tape  relative  to  the  stack  30 
so  that  the  tape  will  be  centered  on  the  spine  of  the 
bound  book  for  all  stack  thicknesses.  These  and  other 
advantages  of  the  present  invention  will  become  appar- 
ent  to  those  skilled  in  the  art  upon  reading  the  following 
Detailed  Description  of  the  Preferred  Embodiment  35 
together  with  the  drawings. 

Brief  Description  of  the  Drawings 

Figure  1  is  a  perspective  view  of  the  subject  binding  40 
apparatus  showing  the  housing  and  a  thick  binding  tape 
to  be  used  for  binding  a  thick  book. 

Figure  2  is  a  perspective  view  of  a  narrow  binding 
tape  of  the  type  to  be  used  in  the  subject  binding  appa- 
ratus.  45 

Figure  3  is  an  elevated  cross-sectional  view  of  a  rel- 
atively  thick  bound  book  using  the  wide  binding  tape  of 
Figure  1. 

Figure  4  is  an  elevated  cross-sectional  view  of  a  rel- 
atively  thin  bound  book  using  a  binding  tape  depicted  in  so 
Figure  2. 

Figure  5  is  on  elevated  cross-sectional  view  of  the 
subject  binding  apparatus  showing  key  elements  includ- 
ing  the  front  clamp,  rear  clamp,  tape  positioner,  cool 
platen  and  rotating  platen.  55 

Figure  6  is  an  elevational  perspective  view  of  the 
underside  of  the  carriage  assembly  of  the  subject  bind- 
ing  apparatus  showing  key  elements,  including  the  front 
and  rear  clamps,  the  front  and  rear  backup  bars  and  the 

lead  screw  for  driving  the  clamps. 
Figure  7  is  an  elevated  cross-sectional  view  of  the 

subject  binding  strip  showing  key  elements,  including 
the  tape  positioner  gear  (in  phantom),  the  cool  platen, 
binding  tape  feed  bar  and  the  rotating  platen. 

Figure  8  is  an  elevated  cross-sectional  view  show- 
ing  the  carriage  assembly  of  the  subject  binding  appara- 
tus  rotated  upwards  to  an  open  position. 

Figure  9A  is  a  front  cross-sectional  view  of  the  mov- 
able  platen  assembly  in  the  operating  position  with  the 
assembly  held  down  by  the  stop  brackets. 

Figure  9B  is  a  side  view  of  the  movable  platen 
assembly  in  the  operating  position  and  in  the  open  posi- 
tion  (in  phantom). 

Figure  1  0  is  a  cutaway  view  of  the  binding  tape  feed 
mechanism  of  subject  binding  apparatus. 

Figure  11  is  an  elevational  cross-sectional  view 
showing  the  front  and  rear  clamps  gripping  a  book  dur- 
ing  the  preliminary  stage  of  the  binding  sequence. 

Figure  12  is  a  simplified  schematic  representation 
of  the  various  electro-mechanical  drive  elements  of  the 
subject  binding  apparatus. 

Figure  13  shows  the  tape  guide  pivot  arm  of  the 
Figure  10  tape  feed  mechanism  in  a  closed  position  so 
as  to  prevent  manual  feeding  of  an  additional  binding 
tape. 

Figure  1  4  shows  the  tape  feed  mechanism  of  Fig- 
ure  10  with  a  relatively  narrow  binding  tape  in  the  proc- 
ess  of  being  fed  into  the  subject  apparatus. 

Figure  1  5  shows  the  tape  feed  mechanism  of  Fig- 
ure  10  with  a  relatively  wide  binding  tape  in  the  process 
of  being  fed  into  the  subject  apparatus. 

Figure  16  shows  the  tape  positioner  during  the  ini- 
tial  stages  of  the  binding  process  wherein  the  tape  posi- 
tioner  is  pivoted  upwards  to  ensure  that  the  binding  tape 
is  properly  loaded  in  the  tape  feed  bar. 

Figure  1  7  shows  the  stage  of  the  binding  sequence 
wherein  the  seal  of  the  binding  tape  to  the  back  cover  of 
the  book  is  being  formed. 

Figure  18  shows  the  stage  of  the  binding  sequence 
immediately  following  the  formation  of  the  first  seal,  with 
the  book  being  backed  away  from  the  heated  platen. 

Figure  19A  shows  the  stage  of  the  binding 
sequence  just  after  the  rotating  platen  has  been  rotated 
to  a  horizontal  position  and  the  book  has  been  trans- 
lated  towards  the  heated  platen  to  the  over  platen  posi- 
tion  which  causes  the  binding  tape  to  fold  under  the 
book. 

Figure  19B  shows  the  stage  of  the  binding 
sequence  where  the  book  has  been  translated  from  the 
over  platen  position  (Figure  19A)  to  the  fold  position. 

Figure  1  9C  shows  the  melt  to  fold  stage  of  the  bind- 
ing  sequence  for  very  thin  books,  which  is  intermediate 
the  over  platen  position  (Figure  19A)  and  the  over 
platen  position  (Figure  19B). 

Figure  20  shows  the  stage  of  the  binding  sequence 
just  after  the  rotating  platen  has  been  rotated  to  a  verti- 
cal  position  so  as  to  fold  the  binding  tape  and  to  effect 
the  seal  between  the  binding  tape  and  the  front  cover  of 
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the  book. 
Figure  21  shows  the  final  stage  of  the  binding 

sequence  wherein  the  rotating  platen  is  rotated  to  the 
horizontal  position  and  the  bound  book  is  transferred 
from  the  heated  platen  to  the  cool  platen  (in  phantom),  s 

Figure  22  is  a  schematic  diagram  of  the  tape  feed 
mechanism  showing  the  inner  and  outer  tape  position 
sensors  and  the  tape  width  sensor. 

Figure  23  is  a  simplified  block  diagram  of  the  control 
circuitry  of  the  subject  binding  apparatus,  including  the  u 
programmed  Central  Processing  Unit,  the  three  drive 
motors  and  other  primary  components. 

Figures  24A  -  24E  show  the  various  positions  of  the 
front  and  rear  clamps  of  the  carriage  assembly  during 
the  initial  stages  of  a  typical  binding  sequence.  n 

Figures  25A  and  25B  are  a  timing  diagram  which 
show  the  position  of  the  various  binding  apparatus 
mechanical  components  during  a  typical  binding 
sequence. 

Figures  26A  -  26D  is  a  simplified  flow  chart  of  the  2t 
primary  software  program  for  controlling  the  Central 
Processing  Unit. 

Figures  27A  -  27B  is  a  simplified  flow  chart  of  the 
Initialize  subroutine  used  in  the  primary  software  pro- 
gram  of  Figures  26A  -  26D.  21 

Figure  28  is  a  simplified  flow  chart  of  the  Eject  Tape 
subroutine  used  in  the  primary  software  program  of  Fig- 
ures  26A  -  26D  and  in  other  subroutines. 

Figure  29  is  a  simplified  flow  chart  of  the  Edit  Cycle 
subroutine  used  in  the  primary  software  program  of  Fig-  3< 
ure  26A  -  26D. 

Figure  30  is  a  simplified  flow  chart  of  the  Start  Tape 
subroutine  used  in  the  primary  software  program  of  Fig- 
ures  26A  -  26D. 

Figure  31  is  a  simplified  flow  chart  of  the  First  Feed  3t 
subroutine  used  in  the  Start  Tape  subroutine  of  Figure 
30. 

Figure  32  is  a  simplified  flow  chart  of  the  Final  Feed 
subroutine  used  in  the  primary  software  program  of  Fig- 
ures  26A  -  26D.  4i 

Detailed  Description  of  the  Preferred  Embodiment 

Referring  now  to  the  drawings,  Figure  1  shows  the 
subject  binding  apparatus  enclosed  in  a  housing  30.  4t 
Housing  30  includes  a  control  panel  having  a  display  32 
and  control  buttons  34  to  be  used  by  the  operator. 

Housing  30  is  provided  with  a  large  opening  on  the 
top  panel  for  receiving  a  book  36  to  be  bound  or  edited. 
The  term  book  as  used  here  is  intended  to  mean  a  col-  s< 
lection  or  stack  of  sheets,  either  bound  or  unbound.  The 
subject  apparatus  includes  a  book  guide  38  for  support- 
ing  the  book  during  the  binding  or  editing  sequence. 

An  opening  40  is  formed  in  housing  30  for  receiving 
a  binding  tape,  generally  designated  by  the  numeral  32.  st 
Details  regarding  to  construction  of  the  binding  tape  32 
are  disclosed  in  U.S.P.  No.4,496,617,  the  contents  of 
which  are  hereby  incorporated  by  reference.  The  opera- 
tor  preferably  stands  in  front  of  the  machine,  with  tape 

opening  40  located  to  the  right.  For  purposes  of  the 
present  description  of  the  invention,  motion  towards  the 
operator  is  forward  motion  and  motion  away  from  the 
operator  is  rearward  motion. 

Binding  tape  32,  also  depicted  in  Figure  2,  includes 
a  flexible  substrate  32a  having  a  length  which  is  equal  to 
the  length  of  the  book  to  be  bound  and  a  width  which  is 
substantially  greater  than  the  thickness  of  the  book  to 
be  bound.  A  pair  of  narrow  outer  adhesive  strips  32b  are 
formed  along  the  periphery  of  substrate  32c,  for  making 
contact  with  the  front  and  back  sheets  of  the  book  which 
will  form  the  front  and  back  book  covers.  A  wide  central 
adhesive  strip  32c  is  formed  intermediate  the  peripheral 
strips  32b  for  contacting  the  edges  of  the  book  sheets 
so  as  to  form  the  spine  of  the  book. 

Peripheral  adhesive  strips  32b  are  preferably  a  high 
tack,  heat  activated  adhesive  having  high  viscosity. 
Central  adhesive  strip  32c  is  preferably  a  low  tack  heat 
activated  adhesive.  The  central  adhesive  should  be  of 
low  viscosity  to  ensure  that  the  edges  of  the  pages  to  be 
bound  are  thoroughly  wetted  by  the  adhesive. 

Figure  3  shows  a  section  of  a  book  bound  utilizing 
the  wide  width  binding  tape  32  of  Figure  1  .  The  sub- 
strate  32a  extends  around  the  edge  of  the  bound  pages, 
with  the  peripheral  high  tack  adhesive  strips  32b  secur- 
ing  the  substrate  to  the  front  and  back  sheets  36a  and 
36b,  respectively,  which  form  the  front  and  back  covers. 
The  central,  low  viscosity  adhesive  32c  wets  the  edges 
of  the  remaining  sheets  thereby  securing  the  sheets  to 
the  substrate  so  as  to  form  an  integral  bound  book. 

Figure  4  shows  a  bound  book  which  is  substantially 
thinner  than  the  book  of  Figure  3.  A  narrow  width  bind- 
ing  tape  is  used  as  shown  in  Figure  2.  Intermediate  or 
medium  width  binding  tape  is  preferably  used  for  books 
of  medium  width. 

As  will  be  described  later  in  greater  detail,  the  sub- 
ject  binding  apparatus  binds  a  book  by  first  gripping  the 
book  to  be  bound.  A  seal  is  formed  between  the 
unfolded  binding  tape  by  applying  one  of  the  peripheral 
adhesive  strips  32b  to  sheet  36b  which  will  be  the  back 
cover  of  the  book.  Both  pressure  and  heat  are  used  to 
effect  the  seal.  The  position  of  the  seal  on  the  back 
cover  will  depend  on  the  thickness  of  the  book  with 
respect  to  the  width  of  the  tape.  The  thicker  the  book  the 
lower  the  first  seal  on  the  back  cover  36b. 

Once  the  first  seal  is  formed,  the  substrate  is  folded 
at  a  right  angle  so  that  the  central  adhesive  strip  32c  will 
contact  the  edges  of  the  sheets  which  form  the  book. 
Heat  and  pressure  are  applied  for  several  seconds  so 
as  to  melt  the  central  adhesive  and  thoroughly  wet  the 
edges  of  the  sheets.  Next,  the  substrate  is  folded  a  sec- 
ond  time  so  that  the  remaining  peripheral  adhesive  strip 
32b  will  come  into  contact  with  sheet  32a  which  will  form 
the  front  cover  of  the  book.  Heat  and  pressure  are 
applied  to  form  the  second  seal,  thereby  completing  the 
binding  sequence. 

Figure  8  shows  some  of  the  details  of  the  construc- 
tion  of  the  subject  binding  apparatus.  Housing  30  is 
removed  to  disclose  a  lower  base  assembly,  generally 
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designated  by  the  numeral  42,  and  an  upper  carriage 
assembly,  generally  designated  by  the  numeral  45.  The 
carriage  assembly  45,  which  includes  a  carriage  frame 
50,  is  pivotally  mounted  on  the  base  assembly  42  and  is 
shown  pivoted  up  in  an  open  position  to  facilitate  servic-  5 
ing. 

Further  details  of  the  carriage  assembly  45  are 
shown  in  Figure  6.  The  carriage  assembly  includes  a 
front  clamp  46  and  a  rear  clamp  44,  both  of  which  are 
mounted  for  movement  on  the  carriage  frame  50  (Figure  10 
8).  Front  and  rear  clamps  46  and  44  are  independently 
guided  on  guide  shaft  52  which  is  mounted  on  carriage 
frame  50.  Guide  shaft  52  extends  through  openings  in 
mounting  block  54  secured  to  front  clamp  46  and  in 
mounting  block  56  secured  to  rear  clamp  44.  The  bear-  15 
ing  for  supporting  guide  blocks  54  and  56  are  not 
depicted. 

The  carriage  assembly  includes  a  carriage  drive 
motor  58  (Figure  8)  mounted  on  frame  50  for  driving  the 
front  and  rear  clamps.  Motor  58  is  a  conventional  step-  20 
ping  motor.  Motor  58  drives  a  lead  screw  60  by  way  of 
pulleys  62  and  64  and  drive  belt  66.  Pulley  64  (Figure  6) 
is  mounted  on  lead  screw  66,  with  lead  screw  60  engag- 
ing  a  drive  nut  68  secured  to  mounting  block  54  of  the 
front  clamp.  Thus,  front  clamp  46  may  be  driven  directly  25 
in  either  a  forward  or  reverse  direction  by  motor  58. 

The  rear  clamp  44  is  coupled  to  the  front  clamp  46 
by  way  of  a  pair  of  clamp  springs  70.  Springs  70  tend  to 
force  the  two  clamps  together  so  as  to  grip  a  book  posi- 
tioned  intermediate  the  clamps.  As  will  be  described  in  30 
greater  detail,  the  front  and  rear  clamps  function  gener- 
ally  to  grip  the  book  and  translate  the  book  horizontally 
during  the  binding  sequence. 

A  boss  71  is  mounted  on  carriage  frame  50  to  limit 
movement  of  rear  clamp  44  in  the  forward  direction  35 
(towards  the  operator).  Rear  clamp  44  carries  a  stop 
member  73  which  limits  movement  in  the  forward  direc- 
tion  when  the  member  engages  boss  71  .  Boss  71  and 
stop  member  73  cause  the  rear  clamp  44  to  separate 
from  the  front  clamp  46  so  that  a  book  may  be  inserted  40 
between  the  two  clamps. 

Front  clamp  46  and  rear  clamp  44  include  vertical 
grip  members  72  and  74,  respectively,  for  gripping  the 
book  to  be  bound.  The  surface  of  the  grip  members  is 
preferably  covered  with  a  textured  coating  to  prevent  the  45 
book  from  slipping  during  the  binding  sequence. 

A  front  backup  bar  76  is  mounted  on  front  clamp  46 
by  way  of  support  arms  78.  Support  arms  78  are  pivot- 
ally  mounted  on  the  underside  of  the  front  clamp  by  way 
of  pivot  pins  and  bearings  80.  A  front  cam  shoe  82  is  so 
secured  to  the  front  backup  bar  76.  Front  cam  shoe  82 
engages  a  rotating  platen,  to  be  described  later,  which 
causes  the  front  back  up  bar  to  pivot  between  an 
engaged  position  wherein  the  bar  is  contacting  the  book 
to  be  bound  and  a  non-engaged  position  where  the  bar  55 
is  displaced  from  the  book.  Sets  screws  83  are  provided 
for  adjusting  the  position  of  the  front  backup  bar  when  in 
the  engaged  position. 

A  rear  back  up  bar  84  is  mounted  on  rear  clamp  44 

by  way  of  support  arms  86.  Support  arms  86  are  pivot- 
ally  mounted  on  the  underside  of  rear  clamp  44  by  way 
of  pivot  pins  and  bearings  88.  A  pair  of  rear  cam  shoes 
91  is  secured  to  the  rear  backup  bar  84.  Cam  shoes  90 
engage  a  rotating  platen,  as  will  be  described,  which 
causes  the  bar  to  pivot  from  an  engaged  position  con- 
tacting  the  book  to  be  bound  to  a  non-engaged  position 
displaced  from  the  book.  Set  screws  90  are  provided  for 
adjusting  the  position  of  the  rear  backup  bar  when  in  the 
engaged  position. 

The  carriage  assembly  45  includes  three  optical 
sensors,  including  a  book  sensor  92  mounted  on  the 
right  extreme  edge  of  front  grip  member  72.  Sensor  92 
is  preferably  a  reflective  optical  sensor  wherein  a  light 
emitting  diode  is  positioned  adjacent  a  photo-transistor. 
The  sensor  is  actuated  when  a  reflective  surface  such 
as  a  book,  reflects  light  from  the  diode  back  to  the 
photo-transistor  Book  sensor  92  will  be  actuated  when 
the  user  has  properly  placed  a  book  between  the  front 
and  rear  grip  members  72  and  74,  as  will  be  described. 

A  carriage  home  sensor  94  is  mounted  on  carriage 
frame  50  for  sensing  when  front  clamp  46  is  in  the  home 
position.  Sensor  94  is  a  slot  type  optical  sensor  having 
light  emitting  diode  spaced  apart  from  and  facing  a 
photo-transistor.  The  photo-transistor  will  be  normally 
illuminated  by  the  diode  until  an  element  such  as  a  flag 
is  positioned  in  the  sensor  slot  so  as  to  block  light  to  the 
transistor.  Front  clamp  46  carries  a  flag  96  which  will 
actuate  sensor  94  when  the  front  clamp  is  in  the  home 
position,  as  will  be  described  later. 

The  carriage  assembly  45  further  includes  a  clamp 
sensor  98  which  is  actuated  when  the  front  and  rear 
clamps  have  clamped  a  book.  Clamp  sensor  98  is 
mounted  on  frame  50  and  is  a  slot  type  sensor  actuated 
by  a  flag  100  carried  on  back  clamp  44. 

Referring  back  to  Figure  8,  the  base  assembly  42 
includes  a  tape  feed  mechanism  for  receiving  the  bind- 
ing  tape  and  various  platens  for  forming  the  book  seals. 
The  base  assembly  includes  a  base  frame  102  for 
mounting  the  various  components  which  comprise  the 
base  assembly. 

The  base  assembly  42  includes  a  cool  platen  104 
which  is  rigidly  secured  to  base  frame  102.  Cool  platen 
104  supports  the  book  during  the  initial  and  final  stages 
of  the  binding  sequence.  A  movable  platen  assembly, 
generally  designated  by  the  numeral  106,  is  positioned 
on  frame  1  02  adjacent  fixed  cool  platen  1  04. 

Further  details  of  cool  platen  104  and  moveable 
platen  assembly  1  06  may  be  seen  in  Figures  5  and  7. 
Cool  platen  1  04  includes  a  horizontal  surface  for  receiv- 
ing  the  book. 

A  tape  positioner  shaft  1  08  is  located  immediately 
below  cool  platen  1  04.  The  positioner  shaft  is  rotatably 
mounted  on  frame  102  and  is  driven  in  either  direction 
by  a  tape  positioner  gear  109  (Figure  7).  The  positioner 
shaft  108  carries  a  tape  feed  bar  1  10  by  way  of  a  sup- 
port  arm  1  1  1  which  supports  the  binding  tape  during  the 
initial  stage  of  the  binding  sequence.  Tape  feed  bar  1  1  0 
is  provided  with  a  slot  or  groove  113  which  receives 
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tape,  as  will  be  described. 
Moveable  platen  assembly  106  includes  a  heated 

platen  112  and  a  rotating  platen  114.  In  operation, 
heated  platen  is  heated  to  approximately  420°F  by  a 
conventional  heating  element  116  mounted  inside  the  s 
heated  platen.  Heated  platen  1  12  is  supported  at  either 
end  by  direct  connection  to  end  brackets  118.  The 
heated  platen  includes  a  top  surface  112a  which 
engages  the  binding  tape  during  the  binding  sequence. 

Rotating  platen  1  1  4,  preferably  made  of  solid  alumi-  w 
num,  is  positioned  adjacent  heated  platen  1  1  2  and  is 
also  supported  by  end  brackets  1  18.  A  pair  of  pivot  114 
plates  1  20  are  secured  to  the  ends  of  rotating  platen  for 
rotatably  mounting  the  platen  on  brackets  1  1  8. 

Rotating  platen  1  1  4  has  a  first  surface  1  1  4a  which  is 
is  used  to  form  the  first  seal  to  the  book  cover.  A  second 
surface  1  1  4b  is  used  to  form  the  second  seal  to  the 
remaining  book  cover.  Rotating  platen  114  is  shown  in 
Figure  7  in  a  horizontal  position  where  surface  1  14c  of 
the  platen  is  in  intimate  contact  with  surface  1  1  2b  of  the  20 
heated  platen.  Thus,  when  rotating  platen  1  14  is  in  the 
horizontal  position,  heat  is  transferred  from  the  heated 
platen  to  the  rotating  platen  by  conduction. 

One  of  the  pivot  plates  120  which  supports  the 
rotating  platen  carries  a  pivot  pin  1  22  and  the  other  car-  25 
ries  a  pivot  shaft  124.  Pivot  pin  122  and  coaxial  pivot 
shaft  124  are  arranged  such  that  rotating  platen  114 
rotates  about  an  axis  located  at  the  junction  of  platen 
surfaces  112a  and  114b.  A  spring  126  is  disposed 
around  pivot  shaft  1  24  to  bias  the  rotating  platen  to  the  30 
horizontal  position  so  that  rotating  platen  114  will  nor- 
mally  be  heated  by  the  heated  platen  112.  Rotating 
platen  1  1  4  has  sufficient  heat  retention  properties  to 
provide  the  desired  heating  when  the  two  seals  are 
formed,  at  which  times  the  platen  is  rotated  to  the  verti-  35 
cal  position. 

The  movable  platen  assembly  106  is  mounted  on 
base  frame  1  02  so  that  the  assembly  may  be  slightly 
translated  in  either  the  vertical  or  horizontal  direction.  A 
pivot  shaft  128,  mounted  on  the  base  frame,  extended  40 
through  elongated  openings  130  in  end  brackets  118. 
Pivot  bearings  132  secure  the  end  brackets  in  place, 
limiting  lateral  movement  of  the  assembly.  A  pair  of 
platen  springs  1  34  are  provided,  each  having  one  end 
secured  to  the  base  frame  and  the  remaining  end  45 
secured  to  the  end  bracket  1  18  below  shaft  128. 

Moveable  platen  assembly  106  may  be  manually 
pivoted  about  shaft  1  28  from  an  operating  position  to  an 
open  position  to  facilitate  servicing  of  the  machine.  As 
can  be  seen  in  Figure  9A,  a  front  view  of  the  platen  so 
assembly,  a  pair  of  stop  bearings  119  are  rotatably 
mounted  at  opposite  ends  of  the  platen  assembly. 
Platen  springs  134  (Figure  7)  have  a  tendency  to  pivot 
the  forward  portion  of  the  platen  assembly  upwards 
about  pivot  shaft  128.  A  pair  of  stop  brackets  121,  55 
secured  to  bass  frame  102,  normally  engage  stop  bear- 
ings  119  thereby  limiting  upward  movement  so  that  the 
assembly  will  remain  in  the  operating  position. 

In  the  event  the  platen  assembly  is  to  be  placed  in 

an  open  position  for  servicing  and  the  like,  a  rearward 
force  is  manually  applied  to  the  assembly.  If  the  platen 
assembly  is  heated,  protective  gloves  or  the  like  should 
be  used.  Rearward  movement  of  the  assembly  causes 
the  platen  springs  134  to  stretch  slightly  and  the  forward 
portion  of  elongated  openings  1  30  to  contact  pivot  bear- 
ings  132  (Figure  7).  At  this  point,  stop  bearings  1  19  are 
no  longer  disposed  below  stop  brackets  121  .  As  can  be 
seen  in  Figure  9B,  the  platen  assembly  106  can  then  be 
manually  lifted,  using  gloves  if  necessary,  to  the  open 
position.  This  permits  cleaning  of  the  platen  assembly, 
removal  of  jammed  binding  tape  from  the  tape  feed  bar 
1  10  and  other  servicing  of  the  machine. 

Rotating  platen  1  1  4  is  rotated  by  a  lever  arm  1  36 
secured  to  pivot  shaft  1  24  (Figure  7).  Lever  arm  1  36  has 
a  lower  bearing  surface  1  36a  which  engages  an  outer 
cam  bearing  138  (shown  in  phantom).  Outer  cam  bear- 
ing  is  secured  to  the  tape  positioner  gear  109  by  way  of 
an  arm  support  140.  Thus,  cam  bearing  138  rotates 
with  the  positioner  gear  1  09  in  an  arc  coaxial  with  the 
gear.  The  tape  positioner  shaft  1  08  is  also  driven  by  the 
gear. 

Lever  arm  1  36  further  has  an  upper  cam  bearing 
surface  136b  which  engages  an  inner  cam  bearing  142 
also  mounted  on  positioner  gear  109.  Cam  bearing  142 
is  positioned  closer  to  the  axis  of  rotation  of  gear  109 
than  outer  cam  bearing  1  38,  with  the  radius  of  curvature 
of  the  inner  cam  bearing  arc  being  less  than  that  of  the 
outer  cam  bearing. 

Positioner  gear  109  may  be  driven  in  either  direc- 
tion,  as  represented  by  arrow  1  44.  Gear  1  09  is  driven  by 
a  smaller  drive  gear  146,  which  is,  in  turn,  driven  by  a 
tape  positioner  motor  (not  depicted  in  Figure  7).  In  the 
event  positioner  gear  109  is  driven  in  direction  A,  indi- 
cated  by  arrow  144,  outer  cam  bearing  138  will  engage 
lower  surface  136a  of  lever  arm  136  causing  the  rotating 
platen  1  14  to  pivot  from  a  horizontal  position  to  a  verti- 
cal  position. 

In  the  event  the  positioner  gear  109  is  driven  in 
direction  B,  indicated  by  arrow  144,  inner  cam  bearing 
142  will  engage  upper  surface  136b  of  lever  arm  136. 
This  action  will  force  the  platen  assembly  106  down, 
causing  platen  springs  134  to  expand  slightly. 

Positioner  gear  109  also  carries  a  positioner  flag 
115  which  operates  in  conjunction  with  a  positioner 
home  sensor  1  1  7.  Sensor  1  1  7  is  a  slot  type  optical  sen- 
sor  mounted  on  the  base  frame  102.  The  sensor  1  17  is 
activated  when  flag  115  enters  the  sensor  slot.  As  will 
be  subsequently  described,  sensor  117  provides  a  ref- 
erence  point  for  controlling  the  position  of  tape  posi- 
tioner  gear  109. 

The  base  assembly  102  further  includes  a  tape 
feed  mechanism  for  properly  positioning  the  binding 
tape.  As  can  be  seen  in  Figure  8,  the  base  frame  102 
includes  an  opening  150  for  receiving  the  tape.  The  end 
of  the  tape  is  manually  inserted  in  the  opening  with  the 
adhesive  strips  facing  upwards.  Once  the  presence  of 
the  tape  is  detected  by  the  tape  feed  mechanism,  the 
mechanism  automatically  draws  the  tape  into  the  appa- 
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ratus  and  positions  the  tape  for  binding. 
Details  of  the  construction  of  the  tape  feed  mecha- 

nism  are  shown  in  Figures  10  and  13-15.  The  feed 
mechanism  includes  a  tape  guide  assembly,  generally 
designated  by  the  numeral  152.  A  principal  function  of  s 
the  tape  guide  assembly  is  to  align  the  end  of  the  bind- 
ing  tape  32  with  the  slot  1  13  in  the  tape  feed  bar  110. 
Tape  feed  bar  1  1  0  has  a  fluted  section  (not  designated) 
at  the  end  of  the  bar  to  guide  the  tape  into  slot  113.  The 
assembly  includes  a  tape  guide  pivot  arm  1  54  which  is  10 
pivotally  mounted  on  shaft  156  which  is  secured  to  the 
base  assembly  frame. 

One  end  of  pivot  arm  1  54  carries  a  tape  guide  1  58 
which  is  generally  perpendicular  with  respect  to  the 
pivot  arm.  Tape  guide  158  includes  an  inner  pair  of  tabs  is 
158a  which  define  a  slot  therebetween  generally  copla- 
nar  with  groove  1  13  of  the  tape  feed  bar  1  13.  The  guide 
further  includes  an  outer  pair  of  tabs  158b,  which  define 
a  slot  therebetween  which  is  coplanar  with  the  slot 
defined  by  inner  tabs  1  58a  and  groove  1  1  3  and  spaced  20 
apart  from  the  inner  tab.  An  idler  roller  160  is  rotatably 
mounted  on  guide  158,  with  the  periphery  of  the  roller 
being  aligned  slightly  past  the  slots  defined  by  tabs 
158a  and  158b.  Coplanar  groove  113  and  the  slots 
defined  by  tabs  1  58a  and  1  58b  define  a  tape  feed  path.  25 
When  a  binding  tape  32  is  inserted  in  the  tape  feed 
path,  the  tape  will  contact  the  idler  roller  160. 

Tape  guide  158  also  includes  a  blocking  tab  158c 
which  extends  from  outer  tab  1  58a  and  which  is  gener- 
ally  parallel  with  respect  to  pivot  arm  154.  Blocking  tab  30 
158c  functions  to  block  the  opening  40  in  the  housing 
(Figure  1)  to  enable  a  binding  tape  to  be  inserted  only 
when  needed. 

The  tape  feed  mechanism  further  includes  a  feed 
roller  1  62  mounted  on  one  end  of  a  drive  shaft  1  64.  The  35 
drive  shaft  1  64  is  rotatably  mounted  on  the  base  assem- 
bly  frame  by  way  of  ball  bearings  (not  shown).  A  pulley 
166  is  mounted  on  the  other  end  of  the  drive  shaft  164. 
Pulley  166  carries  a  drive  belt  168  which  is  driven  by  a 
tape  feed  motor  210  (not  shown  in  Figure  10)  mounted  40 
on  the  base  frame. 

Tape  guide  assembly  152  is  pivoted  about  shaft 
156,  between  a  tape  drive  position  and  a  disengage 
position,  by  a  solenoid  170.  The  assembly  is  normally 
held  in  the  no  feed  position  by  a  guide  assembly  spring  45 
(not  depicted).  Solenoid  170  is  mounted  on  the  base 
assembly  frame  102  by  way  of  a  mounting  bracket  172. 
The  solenoid  actuator  174  is  coupled  to  the  free  end  of 
pivot  arm  1  54  by  way  of  a  spring  1  76. 

When  the  tape  guide  assembly  is  in  the  disengaged  so 
position,  solenoid  170  is  off.  As  can  be  seen  in  Figure 
13,  the  guide  assembly  spring  (not  depicted)  retains  the 
assembly  in  the  disengaged  position,  with  the  idler  roller 
160  displaced  from  the  feed  roller  162.  Blocking  tab 
158c  is  positioned  to  prevent  a  binding  tape  from  being  55 
inserted  in  the  tape  feed  mechanism. 

During  the  initial  stages  of  the  binding  sequence, 
solenoid  170  is  turned  on  causing  actuator  174  to 
retract  thereby  pulling  the  lower  portion  of  pivot  arm  1  54 

towards  the  solenoid  by  way  of  spring  1  76.  The  force 
applied  by  solenoid  170  causes  the  tape  guide  assem- 
bly  to  pivot  to  the  tape  drive  position,  as  depicted  in  Fig- 
ure  14.  Blocking  tab  158c  is  depressed  below  the 
opening  150  to  permit  a  binding  tape  32  to  be  manually 
inserted  in  the  tape  feed  mechanism. 

As  will  be  subsequently  described,  the  tape  feed 
bar  110  will  be  rotated  by  tape  positioner  shaft  1  08  so 
that  the  feed  bar  will  be  positioned  opposite  the  tape 
guide  1  58.  The  position  of  the  feed  bar  1  1  0  with  respect 
to  the  tape  guide  is  a  function  of  the  width  of  the  binding 
tape  to  be  used  which,  in  turn,  is  a  function  of  the  thick- 
ness  of  the  book  36  to  be  bound. 

A  thin  book,  typically  less  than  1/2  inch  thick  will  be 
bound  with  a  narrow  binding  tape  having  a  width  of 
approximately  1  3/16  inches.  A  medium  width  book  hav- 
ing  a  thickness  ranging  from  approximately  1/2  inch  to  1 
inch  will  be  bound  with  a  medium  width  tape  of  1  11/16 
inches.  A  relatively  thick  book  having  a  thickness  rang- 
ing  from  1  inch  to  1  1/2  inches  will  be  bound  with  a  wide 
tape  of  approximately  2  3/16  inches. 

The  position  of  feed  bar  110  in  Figure  1  4  corre- 
sponds  to  a  book  having  a  thickness  which  utilize  a 
binding  tape  of  medium  width.  Upon  prompting  by  dis- 
play  33  (Figure  1),  the  user  inserts  a  medium  width 
binding  tape  32,  positioning  the  tape,  with  the  adhesive 
strips  up,  on  tape  guide  158.  As  will  be  subsequently 
described,  a  sensor  will  detect  the  presence  of  the  tape 
and  will  cause  the  tape  feed  motor  to  turn  on  thereby 
causing  the  feed  roller  1  62  to  rotate.  Rotation  of  the  feed 
roller  162  will  cause  the  binding  tape  to  be  gripped 
between  the  feed  roller  and  idle  roller  160  thereby  caus- 
ing  the  binding  tape  to  be  drawn  along  grove  1  1  3  of  tape 
feed  bar  110.  The  feed  roller  will  rotate  until  the  tape  is 
fully  inserted  in  the  feed  bar. 

In  the  event  the  book  30  is  relatively  thick,  the  dis- 
play  32  will  indicate  to  the  operator  that  a  wide  binding 
tape  is  to  be  inserted.  As  depicted  in  Figure  15,  tape 
feed  bar  1  1  0  will  be  positioned  relative  tape  guide  1  58  to 
accommodate  the  width  of  a  wide  tape.  The  feed  bar  will 
be  positioned  relatively  close  to  tape  guide  158  in  the 
event  the  book  to  be  bound  is  thin.  In  that  event,  the  dis- 
play  will  prompt  the  operator  to  insert  a  narrow  binding 
tape. 

Figure  22  shows  the  three  sensors  associated  with 
the  tape  feed  mechanism  together  with  the  book  posi- 
tion  sensor  92.  A  binding  tape  is  fully  fed  into  the  binding 
apparatus  when  the  end  of  the  tape  coincides  with  the 
end-of-book  line  178.  Line  178  represents  the  position 
of  the  right  end  of  the  book  when  the  book  is  properly 
positioned  between  the  front  and  rear  clamps  46  and 
44.  As  previously  noted,  book  sensor  92,  mounted  on 
the  front  clamp,  will  not  be  actuated  unless  the  book  is 
properly  positioned  between  the  clamps.  The  book  must 
be  in  a  right-justified  position  so  that  the  end  of  the  book 
will  coincide  with  line  178. 

An  outer  tape  sensor  1  84  is  positioned  on  tape  feed 
bar  1  1  0  to  detect  the  presence  of  a  tape  between  open- 
ing  150  in  housing  102  and  feed  roller  162.  An  inner 

7 



13 EP  0  654  360  B1 14 

tape  sensor  1  82  is  positioned  on  tape  guide  1  58  to  the 
left  of  the  feed  roller  162.  Thus,  sensor  182  will  detect 
the  presence  of  the  tape  when  it  has  been  fed  past  feed 
roller  162.  Sensor  182  is  a  reflective  type  sensor  and 
sensor  1  84  is  preferably  a  slot  type  optical  sensor  which 
is  more  accurate  than  a  reflective  sensor. 

Alternatively,  the  inner  tape  sensor  182  and  tape 
width  sensor  1  80  can  be  mounted  on  the  base  assem- 
bly  frame  immediately  below  the  tape  guide  158.  Sen- 
sor  182  detects  the  presence  of  tape  by  way  of  an 
opening  in  the  lower  outer  tab  158b.  A  corresponding 
opening  is  located  in  the  upper  tab  1  58b  so  that  light  will 
not  be  reflected  unless  tape  is  present.  Sensor  182 
detects  the  presence  of  tape  at  the  periphery  of  inner 
tab  1  58a.  The  advantage  of  this  alternative  configura- 
tion  is  that  sensors  1  80  and  1  82  remain  fixed  and  do  not 
move  with  the  tape  guide  assembly. 

The  tape  feed  mechanism  includes  a  third  sensor,  a 
tape  width  sensor  1  80  mounted  on  tape  guide  1  58.  The 
function  of  sensor  180,  a  reflective  type  sensor,  is  to 
verify  that  a  tape  32  has  been  inserted  of  the  proper 
width.  It  is  not  possible  to  insert  a  tape  of  greater  width 
than  prescribed  since  the  tape  feed  bar  1  1  0  will  be  posi- 
tioned  too  close  to  the  tape  guide  158  to  permit  the  tape 
to  be  inserted.  It  is,  however,  possible  to  insert  a  tape 
which  is  narrower  than  prescribed.  For  example,  if  the 
apparatus  has  measured  a  book  and  determined  that  a 
wide  tape  should  be  used,  it  is  possible  for  the  user  to 
incorrectly  insert  either  a  medium  or  narrow  width  tape. 
In  that  event,  either  sensor  1  80  or  1  84  will  not  detect  the 
presence  of  the  tape  since  the  tape  will  not  be  suffi- 
ciently  wide  to  simultaneously  actuate  both  sensors. 
The  display  will  issue  an  error  message  if  an  attempt  is 
made  to  use  a  tape  narrower  than  prescribed. 

Figure  12  is  a  simplified  schematic  diagram  of  the 
principal  drive  components  of  the  subject  binding  appa- 
ratus.  The  components  for  controlling  the  operation  of 
the  apparatus  are  collectively  represented  by  element 
1  85.  Tape  position  motor  204  drives  the  tape  positioner 
gear  109  and  the  carriage  drive  motor  58  drives  lead 
screw  60.  Tape  feed  motor  210  drives  tape  feed  roller 
1  62  and  solenoid  1  70  actuates  pivot  arm  1  54  of  the  tape 
feed  mechanism. 

Figure  23  is  a  simplified  block  diagram  of  the  control 
circuitry  of  the  subject  binding  apparatus.  The  circuitry 
includes  a  central  processing  unit  or  CPU  186.  An  8  bit 
CPU  sold  by  Intel  under  the  designation  80C451  has 
been  found  suitable  for  this  application.  Various  memory 
devices,  represented  by  memory  1  88,  are  used  in  con- 
junction  with  CPU  186  for  storing,  among  other  things, 
the  program  for  controlling  the  subject  binding  appara- 
tus.  Some  of  the  memory  devices  which  comprise  mem- 
ory  188  include  an  electrically  programmable  read  only 
memory  (EPROM)  which  will  retain  data  in  the  absence 
of  memory  power. 

CPU  186  has  several  internal  input/output  devices 
so  that  the  CPU  can  be  directly  interfaced  with  the  vari- 
ous  sensors  drivers  and  the  like  which  comprise  the 
subject  binding  apparatus.  The  various  CPU  input/out- 

put  lines  are  represented  by  elements  190,  192  and 
194. 

At  power  up,  CPU  186  will  monitor  the  hot  platen 
heating  element  116  to  verify  that  the  platen  has 

5  reached  operating  temperature.  A  thermostat  196 
mounted  on  the  hot  platen  is  used  for  controlling  the 
platen  temperature.  The  heater  is  preferably  isolated 
from  the  CPU  by  an  optical  coupler  (not  depicted). 

CPU  also  controls  the  front  panel  display  32  and  is 
10  responsive  to  inputs  provided  by  the  operator  by  way  of 

control  buttons  34.  As  will  be  subsequently  described, 
button  34a,  labeled  "BIND"  is  used  when  a  book  is  to  be 
bound.  Button  34b,  labeled  "EDIT",  is  used  when  it  is 
desired  to  add  sheets  or  delete  sheets  from  a  previously 

15  bound  book.  Finally,  button  34c  labeled  "OPEN",  is  used 
to  open  front  and  rear  clamps  46  and  48  to  a  maximum 
position. 

Block  1  98  includes  the  various  components,  asso- 
ciated  with  carriage  assembly  45.  Carriage  drive  motor 

20  58  is  a  conventional  stepping  motor  which  provides 
drive  in  both  directions.  Motor  58  is  controlled  by  a  bipo- 
lar  motor  control  200.  Motor  control  200  is  preferably 
comprised  of  commercially  available  integrated  circuit 
devices.  A  dual  full-bridge  driver  circuit  sold  by  SGS 

25  under  the  designation  L998N  can  be  directly  coupled  to 
the  stepper  motor  and  has  been  found  suitable  for  the 
present  application.  The  driver  circuit  is  used  in  con- 
junction  with  a  current  controller  also  sold  by  SGS  under 
the  designation  L6506.  The  driver  circuit  together  with 

30  the  current  controller  form  a  constant  current  drive  for 
stepping  motor  58  and  interface  directly  with  CPU  186, 
as  represented  by  element  194. 

The  carriage  assembly  sensors  include  clamp  sen- 
sor  98,  home  sensor  94  and,  as  previously  noted,  book 

35  sensor  92.  The  outputs  of  these  sensors  are  coupled  to 
CPU  186,  as  represented  by  element  194. 

The  tape  positioner  components  are  depicted  in 
block  202.  The  tape  positioner  motor  204  is  a  conven- 
tional  stepping  motor  which  functions  to  drive  positioner 

40  gear  1  09  in  either  direction  in  response  to  commands 
from  CPU  186.  Motor  control  206  is  a  bipolar  control  for 
tape  positioner  motor  204  and  is  similar  in  construction 
to  control  200.  The  tape  positioner  home  sensor  1  1  7 
output  is  coupled  to  CPU  186,  as  represented  by  ele- 

45  ment192. 
The  components  associated  with  the  tape  feed 

mechanism  are  depicted  in  block  208.  Tape  feed  motor 
210,  which  drives  tape  feed  roller  162,  is  a  conventional 
stepping  motor.  A  motor  control  212,  similar  in  construe- 

so  tion  to  controls  200  and  206,  provides  bipolar  control  for 
motor  210  in  response  to  commands  from  CPU  186. 

The  outputs  of  inner  tape  sensor  182,  outer  tape 
sensor  184  and  tape  sensor  180  are  coupled  to  CPU 
186,  as  represented  by  element  192.  Solenoid  170 

55  which  actuates  tape  guide  pivot  arm  1  54,  is  driven  by  a 
conventional  discrete  transistor  circuit,  represented  by 
element  214.  Solenoid  170  is  actuated  in  response  to 
commands  from  CPU  186,  as  represented  by  element 
194. 
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Having  described  the  construction  of  the  subject 
binding  apparatus,  operation  of  the  apparatus  will  now 
be  described.  As  previously  noted,  the  program  for  con- 
trolling  the  operation  of  the  subject  binding  apparatus  is 
stored  in  memory  188  (Figure  23).  The  detailed  source 
code  for  such  a  program  would  vary  depending  upon, 
for  example,  the  exact  physical  dimensions  of  the  bind- 
ing  apparatus,  including  gear  ratios,  pulley  ratios  and 
the  like.  It  is  believed  that  a  description  of  the  operation 
of  the  subject  binding  apparatus  utilizing  flow  charts, 
timing  diagrams  and  drawings  is  preferable  to  disclo- 
sure  of  a  particular  source  code  for  the  purpose  of  ena- 
bling  one  of  ordinary  skill  to  practice  the  subject 
invention. 

Figures  24A-24E  depict  the  preliminary  sequence 
for  binding  a  book.  Figure  24A  is  a  schematic  represen- 
tation  of  the  front  and  rear  clamps  46  and  44  of  the  car- 
riage  assembly.  The  clamps  are  shown  clamped 
together  in  an  uncalibrated  position,  with  carriage  drive 
motor  58  positioning  the  clamps  towards  the  rear  of  the 
apparatus.  In  this  position,  neither  the  carriage  home 
sensor  94  nor  the  carriage  clamped  sensor  98  are  actu- 
ated. 

Motor  58  is  first  caused  to  drive  lead  screw  60  in  a 
forward  direction,  as  shown  in  Figure  24B,  which  pulls 
the  front  clamp  46  forward.  Rear  clamp  44  is  pulled  with 
the  front  clamp  by  carriage  springs  70.  Rear  clamp  44 
will  continue  to  follow  the  front  clamp  until  stop  member 
73  on  the  rear  clamp  contacts  boss  71  .  At  this  time,  flag 
100  will  actuate  clamp  sensor  98. 

Motor  58  will  continue  to  drive  the  front  clamp  46  in 
a  forward  direction  as  shown  in  Figure  24C.  The  rear 
clamp  44  will  not  move  forward  because  member  73  is 
contacting  boss  71.  Front  clamp  46  will  continue  to 
move  forward  expanding  springs  70  until  the  carriage 
home  sensor  94  is  actuated  by  flag  96  carried  on  the 
front  clamp.  Front  and  roar  clamps  46  and  44  are  now  in 
the  carriage  home  position. 

Motor  58  will  continue  to  drive  front  clamp  46  a  pre- 
determined  number  of  steps  from  the  carriage  home 
position  until  the  front  and  rear  clamp  are  separated  a 
maximum  amount  as  shown  in  Figure  24D.  The  carriage 
assembly  is  then  in  the  open  wide  position  and  ready  to 
accept  a  book  of  maximum  thickness.  Flag  96  is  of  suf- 
ficient  width  that  the  carriage  home  sensor  94  will 
remain  actuated  when  the  front  clamp  travels  from  the 
carriage  home  position  of  Figure  24C  to  the  open  wide 
position. 

When  the  carriage  is  in  the  open  wide  position,  a 
book  36  to  be  bound  or  edited  is  positioned  between  the 
two  clamps,  resting  on  cool  platen  104  (Figure  5).  The 
book  is  right  justified  so  that  book  sensor  92  (Figure  23) 
will  be  actuated. 

The  drive  motor  58  will  then  reverse  direction 
thereby  causing  the  front  clamp  46  to  be  driven  rear- 
ward  towards  the  book  36.  When  the  front  clamp  con- 
tacts  the  book  36,  the  rear  clamp  44  will  be  forced 
rearward.  As  shown  in  Figure  24E,  flag  100  on  the  rear 
clamp  will  clear  clamp  sensor  98  thereby  indicating  that 

the  book  is  clamped.  The  number  of  steps  required  by 
motor  58  to  advance  the  front  clamp  from  the  open  wide 
position  to  the  clamped  position  is  indicative  of  the  thick- 
ness  of  the  book  to  be  bound.  This  information  is  stored 

5  and  used  to  determine  whether  a  narrow,  medium  or 
wide  tape  is  to  be  inserted.  In  addition,  the  information 
is  used  for  controlling  the  tape  positioner,  as  will  be 
described. 

The  remaining  description  of  the  operation  the  sub- 
10  ject  binding  apparatus  will  be  made  with  reference  to 

the  flow  chart,  timing  diagrams  and  other  figures  of  the 
drawings,  Figures  25A  and  25B  are  a  timing  diagram 
depicting  the  position  of  the  various  mechanical  compo- 
nents  throughout  an  exemplary  binding  sequence  for  a 

15  book  approximately  one  half  inch  thick.  The  sequence 
takes  something  less  than  approximately  20  seconds. 

The  top  waveform  216  (Figure  25A)  represents  the 
position  of  front  clamp  46  throughout  the  binding 
sequence.  The  second  from  top  waveform  218  repre- 

20  sents  the  position  or  rear  clamp  44  during  the  bind 
sequence.  The  next  waveform  down,  waveform  220, 
represents  the  state  of  carriage  drive  motor  58.  The 
condition  of  tape  feed  solenoid  170  is  indicated  by 
waveform  222  and  the  state  of  tape  feed  motor  210  is 

25  represented  by  waveform  224. 
The  position  of  tape  positioner  gear  109  is  repre- 

sented  by  the  angle  of  rotation  of  the  gear  from  the 
home  position,  as  determined  by  sensor  1  1  7.  This  angle 
is  represented  by  waveform  226.  The  state  of  rotating 

30  platen  114,  either  horizontal  or  vertical,  is  represented 
by  waveform  228.  Finally,  the  positions  of  rear  cam  shoe 
91  and  front  cam  shoe  82  are  represented  by  wave- 
forms  230  and  232,  respectively. 

The  timing  diagram  of  Figures  25A  and  25B  will  be 
35  periodically  referred  to  in  the  following  description  of  the 

operation  of  the  subject  binding  apparatus.  A  flow  chart 
of  the  primary  program  stored  in  memory  188,  is 
depicted  in  Figures  26A  -  26D.  The  beginning  of  the 
binding  sequence  is  represented  by  element  234  of  Fig- 

40  ure  26A.  An  initialization  subroutine  is  first  entered,  as 
shown  by  block  236. 

The  initialization  subroutine  is  depicted  in  the  flow 
diagram  of  Figures  27A  and  27B.  Block  340  represents 
power  on.  As  indicated  by  block  342,  a  self-test 

45  sequence  is  carried  out  to  confirm  operation  of  the  bind- 
ing  apparatus  electronics.  Next,  the  various  stepping 
motors  are  initialized  or  placed  in  a  proper  state.  Since 
the  heated  platen  1  12  will  not  yet  have  reached  operat- 
ing  temperature,  the  message  "HEATING"  will  be  shown 

so  on  front  panel  display  33  as  indicated  by  block  346. 
The  state  of  the  three  control  buttons  34a,  34b  and 

34c  are  then  examined,  as  represented  by  element  348. 
If  all  three  buttons  are  simultaneously  depressed,  the 
system  enters  a  diagnostic  mode,  as  indicated  by  block 

55  350.  The  diagnostic  mode  forms  no  part  of  the  subject 
invention  and  will  not  described. 

Assuming  that  a  self  test  is  not  requested,  the  pro- 
gram  enters  an  eject  tape  subroutine  as  shown  by  ele- 
ment  352.  This  subroutine,  which  will  be  described  later, 

9 
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is  precautionary  and  functions  to  remove  any  binding 
tape  which  may  be  present  in  tape  feed  bar  1  10  from  a 
previous  binding  sequence. 

Solenoid  1  70  is  then  turned  off  thereby  causing  the 
tape  guide  assembly  1  52  to  pivot  away  from  feed  roller 
162,  as  shown  by  block  354  into  the  disengaged  posi- 
tion.  This  enables  blocking  tab  158C  (Fig.  13)  to  prevent 
premature  tape  feeding.  Next,  tape  positioner  gear  109 
is  set  to  the  home  position  utilizing  sensor  117,  as 
shown  by  block  356.  In  this  position,  tape  feed  bar  1  10 
is  displaced  from  the  heated  platen  (Figure  5)  so  that 
the  feed  bar  will  remain  cool  and  not  tend  to  melt  the 
tape  adhesive  during  tape  feeding. 

Referring  to  Figure  27B,  a  determination  is  made  as 
to  whether  the  heated  platen  1  1  2  has  reached  operating 
temperature.  As  shown  by  element  362,  the  sequence 
will  enter  an  idle  mode  until  the  platen  is  at  temperature. 
Next,  as  shown  by  block  364,  the  carriage  assembly  is 
placed  in  the  home  position  as  depicted  in  Figure  24C. 
The  carriage  assembly  is  then  driven  to  the  open  wide 
position  as  shown  in  Figure  24D,  according  to  block 
366.  A  determination  is  then  made,  as  indicated  by  ele- 
ment  368,  as  to  whether  clamp  sensor  98  is  in  the  active 
state,  with  flag  100  disposed  in  the  sensor  slot.  Since 
the  rear  clamp  should  be  abutting  boss  71  in  the  open 
wide  state,  the  sensor  should  be  active  and  an  error 
message  will  issue  in  the  event  it  is  not  active,  as  indi- 
cated  by  block  372.  The  initialize  subroutine  is  then 
completed,  and  the  sequence  will  return  to  the  main 
program  at  element  238  in  Figure  26A. 

The  display  will  then  show  a  "READY"  message  as 
indicated  by  block  240.  The  states  of  "EDIT"  button  34b, 
"BIND"  button  34a  and  "OPEN"  button  34c  will  then  be 
periodically  examined  to  determine  whether  an  operator 
has  depressed  any  of  the  buttons,  as  indicated  by  ele- 
ments  242,  244  and  246,  respectively. 

Assuming  that  the  operator  wishes  to  bind  a  book, 
the  operator  would  first  position  the  book  36  to  be  bound 
between  the  front  and  rear  clamps,  making  sure  that  the 
book  is  in  a  right-justified  position.  This  stage  is  the 
binding  sequence  is  represented  by  time  =  0  seconds  in 
the  Figure  25A  timing  diagrams. 

As  can  be  seen  in  Figure  1  1  ,  the  book  36  initially 
rests  on  cool  platen  104.  The  operator  then  actuates  the 
"BIND"  button  34a,  which  will  be  detected  as  indicated 
by  element  244  of  the  Figure  26A  flow  chart.  The  book 
is  then  clamped  as  represented  by  block  250  of  the  flow 
chart. 

Clamping  is  accomplished  by  causing  the  carriage 
drive  motor  58  to  be  driven  in  the  reverse  direction  as 
represented  by  waveform  220  of  the  Figure  25A  timing 
diagram.  For  a  book  with  a  thickness  of  approximately 
one  half  inch,  waveform  216  of  the  timing  diagram  indi- 
cates  that  the  front  clamp  will  be  driven  from  the  open 
position  in  a  rearward  direction  for  approximately  one 
and  one  half  inches  until  the  front  clamp  engages  the 
book.  As  indicated  by  waveform  218,  the  rear  clamp  will 
move  away  slightly  from  the  home  position  thereby 
causing  the  clamp  sensor  98  to  change  state,  as 

depicted  in  Figure  24E  and  as  shown  in  phantom  in  Fig- 
ure  11.  Drive  motor  58  will  then  be  turned  off  as  indi- 
cated  by  waveform  220. 

As  previously  noted,  the  distance  required  by  the 
5  front  clamp  to  travel  from  the  reference  position  (in  this 

case  from  the  open  wide  position)  to  the  clamped  posi- 
tion  is  indicative  of  the  thickness  of  the  book  36.  A  value 
representing  the  book  thickness  is  computed  and 
stored,  as  represented  by  block  252  of  the  Figure  26A 

10  flow  chart. 
It  should  be  noted  that  the  reference  position  is 

determined  by  the  thickness  of  the  book  last  bound.  For 
example,  if  the  previous  book  called  for  a  narrow  tape, 
the  reference  position  for  the  next  bind  would  be  the 

15  open  narrow  position.  Similarly,  is  the  previous  book 
called  for  a  medium  tape,  the  reference  position  would 
be  the  open  medium  position. 

As  represented  by  element  254,  the  book  sensor  92 
is  then  examined  to  determine  whether  a  book  has  been 

20  inserted,  and,  if  so,  inserted  properly.  Assuming  that  the 
book  sensor  does  not  sense  a  book,  block  268  indicates 
that  the  carriage  assembly  will  be  opened.  A  "JUSTIFY" 
message  will  then  be  displayed  for  about  2  or  3  seconds 
as  shown  by  blocks  270  and  272.  The  sequence  will 

25  then  cause  a  "READY"  message  to  be  displayed,  as 
indicated  by  elements  238  and  240. 

Assuming  that  the  book  was  properly  positioned 
(element  254),  element  280  of  the  Figure  26B  flow  chart 
indicates  that  a  start  tape  subroutine  is  entered  into. 

30  The  subroutine  accomplishes  loading  of  the  binding 
tape  32. 

The  start  tape  subroutine  is  illustrated  in  Figure  30 
flow  chart.  First,  a  determination  is  made  as  to  whether 
there  is  presently  a  tape  in  the  tape  feed  bar  111  by 

35  examining  the  inner  and  outer  tape  sensors  182,  184 
and  the  tape  width  sensor  180.  It  is  possible  that  a  tape 
was  inserted  during  a  previous  binding  sequence,  as 
will  be  described  later. 

If  any  of  the  three  sensors  detect  the  presence  of  a 
40  tape,  a  determination  is  made  as  to  whether  the  tape 

was  properly  started.  In  the  event  the  inner  sensor  182 
detects  the  presence  of  tape  and  the  outer  sensor  1  84 
does  not,  an  anomaly  has  occurred.  As  represented  by 
element  450,  a  determination  is  made  if  such  an  anom- 

45  aly  has  occurred,  and  if  so,  attempt  is  made  to  eject  the 
tape  by  entering  an  eject  tape  routine  represented  by 
block  445,  which  will  subsequently  be  described. 

Assuming  that  the  anomaly  did  not  occur,  a  deter- 
mination  is  made  (element  452),  whether  the  loaded 

so  tape  is  the  correct  width  for  the  book  to  be  bound.  This 
is  done  by  comparing  the  tape  width  just  determined 
with  a  tape  width  value  which  was  stored  during  the  pre- 
vious  binding  sequence.  In  the  event  the  tape  width  is 
not  correct,  the  eject  tape  subroutine  will  be  executed. 

55  Assuming  that  the  tape  width  is  correct,  a  determi- 
nation  is  made  as  to  whether  the  inner  and  outer  tape 
sensors  both  detect  the  precence  of  the  tape,  as  indi- 
cated  by  element  454.  If  both  sensors  do  detect  the 
tape,  the  tape  is  presently  properly  loaded.  Accordingly, 
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tape  feeding  is  not  required  and  the  sequence  returns  to 
the  main  program  as  shown  by  element  456.  If  both  sen- 
sors  do  not  sense  the  presence  of  tape  (element  454), 
an  attempt  will  be  made  to  load  the  tape  properly  and,  if 
that  is  not  possible,  to  eject  the  tape,  as  will  be  5 
described. 

Assuming  that  none  of  the  three  sensors  detect  the 
presence  of  tape,  the  display  will  show  an  "INSERT  (X) 
TAPE"  message  with  X  being  either  "N"  (narrow),  "M" 
(medium)  or  "W"  (wide)  depending  on  the  measured  10 
width  of  the  book.  In  the  present  case,  the  one  half  inch 
thick  book  would  dictate  a  narrow  tape. 

Once  the  message  is  displayed,  tape  positioner 
gear  109  will  rotate  to  a  position  which  corresponds  to 
the  width  of  the  tape  to  be  fed.  The  tape  feed  bar  111  15 
will  be  positioned  next  to  and  spaced  apart  from  tape 
guide  1  58  a  distance  which  corresponds  to  the  width  of 
the  tape  to  be  fed  into  the  machine  as  depicted  in  Figure 
1  4  for  a  narrow  tape  and  Figure  1  5  for  a  wide  tape. 

The  timing  diagram  of  Figure  25A  shows  the  rota-  20 
tion  of  positioner  gear  109  in  waveform  226  at  point 
226(a)  to  the  narrow  tape  position.  The  tape  positioner 
gear  1  09  drives  the  tape  feed  bar  110  by  way  of  shaft 
108,  as  previously  described.  Note  that  the  narrow  tape 
requires  a  rotation  from  the  home  position  of  approxi-  25 
mately  20  degrees,  whereas  the  wide  tape  requires  no 
rotation. 

At  the  same  time  that  the  tape  positioner  gear  is 
rotated  (if  required),  the  tape  feed  solenoid  170  is  actu- 
ated  as  represented  by  block  434.  Actuation  of  solenoid  30 
1  70  causes  the  pivot  arm  1  54  to  pivot  down  to  the  tape 
drive  position,  as  shown  in  Figure  14.  Thus,  the  idler 
roller  160  will  engage  feed  roller  162.  Curve  222  of  the 
Figure  25A  timing  diagram,  at  point  222(a)  illustrates 
actuation  of  the  solenoid.  35 

The  operator  then  proceeds  to  insert  a  binding  tape 
32  into  the  tape  feed  mechanism,  with  the  adhesive 
strips  up.  At  this  time,  the  tape  feed  motor  210  is  not 
running.  A  determination  is  then  made,  as  represented 
by  element  436  (Figure  30),  whether  outer  tape  sensor  40 
184  (Figure  22)  and  tape  width  sensor  180  detect  the 
inserted  tape.  Assuming  that  a  tape  of  the  correct  width 
is  properly  inserted,  sensors  180  and  184  will  both 
detect  the  tape  and  the  tape  feed  sequence  will  pro- 
ceed.  However,  if  a  tape  is  not  sensed,  it  is  possible  that  45 
either  no  tape  has  been  inserted,  or  a  tape  of  incorrect 
width  has  been  inserted. 

If  tape  is  not  detected,  it  is  possible  that  the  opera- 
tor  elected  to  terminate  the  binding  sequence  by 
depressing  the  "OPEN"  button  34C.  If  the  button  was  so 
not  depressed,  the  sensors  are  again  examined,  as 
shown  by  elements  444  and  436.  If  the  user  did  actuate 
the  "OPEN"  button,  the  carriage  assembly  will  open  to 
accept  the  book,  as  indicated  by  block  446.  The 
sequence  will  then  return  to  the  main  program  (  Figure  ss 
26A)  where  the  control  button  will  be  monitored  for  fur- 
ther  input  from  the  user. 

If  a  tape  of  the  correct  width  has  been  inserted,  a 
timer  is  turned  on  which  will  limit  the  maximum  time  that 

the  tape  feed  motor  210  will  be  permitted  to  run,  as  rep- 
resented  by  block  438.  The  program  will  then  proceed  to 
execute  a  first  feed  subroutine,  as  indicated  by  blocks 
440. 

The  first  feed  subroutine  flow  chart  is  depicted  in 
Figure  31.  As  indicated  by  elements  458  and  460,  a 
"PUSH  IN  TAPE"  message  is  displayed  to  prompt  the 
operator  to  push  the  tape  into  the  machine  so  that  it  will 
be  gripped  between  idler  roller  160  and  feed  roller  162. 

A  determination  is  then  made  as  to  whether  outer 
tape  sensor  1  84  continues  to  sense  the  presence  of  the 
tape.  If  tape  is  no  longer  detected,  the  operator  has 
withdrawn  the  tape.  As  represented  by  elements  462, 
472  and  474,  if  the  tape  is  not  longer  sensed,  the  dis- 
play  will  be  blanked  and  the  sequence  will  return  to  the 
main  program. 

Assuming  that  the  tape  is  still  present,  the  timer 
associated  with  the  tape  feed  motor  is  examined  to 
determine  whether  it  has  timed  out.  If  the  timer  has 
timed  out,  thereby  indicating  that  a  user  has  only  par- 
tially  inserted  a  tape  for  more  than  a  predetermined 
amount  of  time,  the  sequence  defaults  to  the  main  pro- 
gram,  as  indicated  by  elements  464,  472  and  474. 

If  the  tape  has  been  inserted  properly,  tape  feed 
motor  210  will  advance  a  single  step,  as  indicated  by 
block  466.  The  motor  is  driven  in  this  manner  so  as  to 
slowly  grip  the  tape  and  withdraw  the  tape  from  the 
operator's  hand.  This  step  in  the  binding  sequence  is 
depicted  by  the  tape  motor  feed  waveform  224  in  the 
Figure  25A  timing  diagram  at  point  224(a). 

Each  time  the  tape  feed  motor  210  has  completed  a 
step,  the  inner  tape  sensor  1  82  and  outer  tape  sensor 
1  84  are  examined  to  determined  whether  the  tape  has 
been  fed  into  the  machine  a  sufficient  distance  so  as  to 
be  detected  by  the  inner  tape  sensor  182.  As  indicated 
by  element  468,  the  tape  feed  motor  will  continue  to  sin- 
gle  step  until  both  sensors  1  82  and  1  84  detect  tape. 

Once  both  sensors  182  and  184  detect  tape,  the 
tape  feed  motor  will  advance  twenty  steps,  as  indicated 
by  block  470,  thereby  insuring  that  the  tape  has  been 
inserted  sufficiently  to  actuate  inner  tape  sensor  182. 
The  sequence  then  returns  to  the  start  tape  subroutine 
of  Figure  30. 

Returning  to  Figure  30,  block  442  indicates  that  the 
timer  which  limits  the  amount  of  time  the  tape  feed 
motor  will  run  (block  438)  is  stopped.  A  determination  is 
then  made  as  to  whether  the  inner  tape  sensor  182  has 
detected  the  presence  of  tape  as  represented  by  ele- 
ment  443.  If  the  first  feed  subroutine  was  successful,  all 
three  tape  sensors  will  detect  the  presence  of  tape. 

Unless  an  anomaly  has  occurred,  the  inner  sensor 
will  be  actuated.  If  it  is  not  actuated,  the  eject  tape  sub- 
routine  will  be  entered,  as  shown  by  block  445. 

Assuming  that  no  anomaly  has  occurred,  the 
sequence  will  return  to  element  428.  The  sensors  will 
not  all  be  clear  of  tape,  therefore  the  sequence  will  pro- 
ceed  to  element  450.  At  this  point  the  inner  sensor  182 
will  be  detecting  tape,  as  will  the  outer  sensor  184. 
Accordingly,  a  determination  is  then  made  as  to  whether 

11 



21 EP  0  654  360  B1 22 

a  tape  of  the  correct  width  has  been  loaded,  as  shown 
by  element  452.  If  the  width  is  proper,  both  outer  sensor 
1  84  and  tape  width  sensor  1  80  will  detect  the  tape. 

A  determination  will  then  be  made  as  to  the 
whether  the  inner  and  outer  tape  sensors  detect  tape, 
as  indicated  by  element  454.  If  both  detect  tape,  the 
tape  is  in  the  proper  position  for  this  stage  of  tape  load- 
ing  and  the  start  tape  subroutine  is  completed.  The 
sequence  will  then  return  to  the  main  program,  as  rep- 
resented  by  element  450.  If  both  sensors  do  not  detect 
tape,  an  anomaly  has  occurred  and  the  first  feed  routine 
(block  440)  will  be  repeated. 

Referring  back  to  the  main  program  at  Figure  26B, 
as  represented  by  block  282,  a  "BINDING"  message  will 
be  displayed  indicating  that  the  binding  sequence  has 
commenced.  A  final  feed  subroutine  is  then  entered  as 
indicated  by  block  284.  The  final  feed  subroutine,  which 
is  depicted  in  Figure  32,  completes  the  tape  feeding 
sequence. 

As  indicated  by  elements  476  and  478  of  the  final 
feed  subroutine,  the  tape  feed  motor  210  is  then 
speeded  up  so  that  the  remainder  of  the  tape  will  be 
quickly  fed  into  the  binding  apparatus.  The  change  in 
tape  feed  speed  is  illustrated  in  the  Figure  25A  wave- 
form  224  at  point  224(b).  The  speed  is  increased  by 
stepping  the  motor  of  a  faster  rate. 

As  represented  by  block  480,  a  tape  feed  counter  is 
set  to  zero.  For  each  motor  step,  the  tape  feed  counter 
is  incremented,  as  represented  by  block  484.  The  pur- 
pose  of  the  counter  is  to  limit  the  amount  of  time  that  the 
tape  feed  motor  will  be  permitted  to  run  as  high  speed. 
This  feature  would,  for  example,  cause  the  motor  to 
eventually  drop  back  to  the  low  speed  in  the  event  a  par- 
tially  inserted  tape  has  become  lodged  in  the  machine. 
At  low  speeds,  the  motor  has  a  large  amount  of  torque 
and  is  less  susceptible  to  being  forced  out  of  control  by 
external  forces  such  as  a  lodged  tape.  The  increased 
torque  also  enables  the  motor  to  more  easily  free 
lodged  tapes. 

A  determination  is  then  made  as  to  whether  the  end 
of  the  tape  32  has  been  fed  past  outer  tape  sensor  1  84. 
Assuming  that  the  tape  has  not  yet  been  fed  to  this 
point,  outer  sensor  184  will  continue  to  sense  tape.  As 
represented  by  elements  486  and  492,  the  tape  feed 
counter  will  then  be  examined  to  determine  whether  the 
maximum  count  has  been  reached. 

Assuming  that  the  maximum  count  has  not  been 
reached,  the  sequence  returns  to  block  482  and  the 
motor  will  advance  another  step  at  the  fast  speed.  This 
sequence  will  continue  until  the  end  of  the  tape  passes 
sensor  184  and  sensor  184  no  longer  detects  tape.  At 
this  point,  the  end  of  the  tape  will  be  located  at  a  fixed 
position  (Figure  22),  just  to  the  left  of  sensor  184.  It  is 
necessary  to  advance  the  tape  further  until  the  end  of 
the  tape  coincides  with  end  of  book  line  1  78. 

As  indicated  by  block  488,  the  tape  is  driven  a  fixed 
distance,  approximately  1  inch  and  the  motor  deceler- 
ated  until  the  end  of  the  tape  comes  to  rest  at  line  1  78. 
Waveform  224  of  Figure  25,  at  point  224(c)  shows  the 

tape  feed  motor  turning  off  after  the  tape  has  been  fully 
fed.  The  sequence  will  then  return  to  the  main  program. 

Assuming  that,  for  some  reason,  the  tape  feed 
counter  had  timed  out  (element  492),  the  sequence 

5  would  have  proceeded  to  element  494.  This  is  an  anom- 
alous  condition.  A  determination  is  made  as  to  whether 
the  tape  speed  is  high.  If  so,  the  tape  speed  is  set  to 
slow,  as  indicated  by  block  496,  and  an  attempt  is  made 
to  feed  the  tape  at  the  slower  speed  by  returning  to 

10  block  480  of  the  sequence.  If  the  tape  is  not  successfully 
fed  at  the  slow  speed,  elements  498  and  500  indicate 
that  an  "ERROR  FEEDING"  message  will  be  displayed 
and  the  binding  sequence  terminated. 

If  the  tape  is  properly  fed,  block  285  of  Figure  26B 
is  of  the  main  program  indicates  that  tape  feed  solenoid 

1  70  will  be  turned  off.  This  action  is  depicted  by  wave- 
form  222  of  Figure  25  at  point  222(b)  and  causes  the 
blocking  tab  158C  to  prevent  feeding  of  an  additional 
tape  during  the  remainder  of  the  sequence. 

20  Since  the  tape  is  fed  into  slot  1  13  of  the  relatively 
long  tape  feed  bar,  it  is  possible  that  the  tape  will  not  be 
seated  evenly  against  the  bottom  of  the  slot  of  the  feed 
bar.  In  order  to  ensure  that  the  tape  is  seated  evenly,  the 
tape  positioner  gear  109  is  rotated  until  the  outer  edge 

25  of  the  tape  contacts  the  rear  cam  shoes  91  as  shown  in 
Figure  16.  This  action  tends  to  force  tape  32  completely 
into  slot  1  1  3  of  the  tape  feed  bar  110  if  the  tape  is  not 
seated  correctly. 

As  indicated  by  block  286  (Figure  26B),  the  posi- 
30  tioner  gear  is  rotated  so  as  to  seat  the  tape.  The  amount 

of  positioner  gear  rotation  required  to  cause  the  edge  of 
tape  32  to  contact  the  cam  shoes  91  is  a  function  of  the 
width  of  the  tape.  Greater  rotation  is  required,  for  exam- 
ple,  in  the  event  a  narrow  tape  is  being  used  in  compar- 

35  ison  to  a  wide  tape.  Waveform  226  of  Figure  25A  at 
point  226(b)  shows  the  positioner  gear  109  rotated 
approximately  100  degrees  for  a  narrow  tape. 

When  the  positioner  gear  1  09  is  rotated,  the  outer 
cam  bearing  138  (Figure  16)  will  engage  lower  surface 

40  1  36a  of  lever  arm  136.  This  causes  rotating  platen  114 
to  rotate  from  the  horizontal  position  to  a  vertical  posi- 
tion.  This  rotation  of  the  platen  is  depicted  in  waveform 
228  of  the  Figure  25A  timing  diagram  at  point  228(a). 

The  tape  positioner  gear  1  09  is  then  rotated  to  the 
45  position  for  forming  the  first  seal  between  the  tape  and 

the  book,  as  indicated  by  block  288.  The  first  seal  is 
made  to  the  back  cover  36b  of  the  book  (Figure  1  6).  The 
exact  position  of  the  gear  is  a  function  of  the  measured 
width  of  the  book  and  the  thickness  of  the  tape  being 

so  used.  A  straightforward  computation  is  made  based 
upon  the  two  values  so  that  the  tape  will  be  sealed  to 
the  back  cover  36b  at  the  proper  distance  from  the  lower 
edge  of  the  book.  The  objective  is  to  have  equal 
amounts  of  tape  covering  the  front  and  back  covers 

55  once  the  binding  sequence  has  been  completed. 
Figure  1  6  shows  the  tape  feed  bar  1  1  0,  in  phantom, 

at  the  position  for  accomplishing  the  first  seal.  Wave- 
form  226  at  point  226(c)  shows  the  rotation  of  tape  posi- 
tioner  gear  1  09  required  to  position  the  tape  feed  bar  at 
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the  first  seal  position. 
Next,  the  carriage  assembly  is  brought  to  the  first 

seal  position  as  represented  by  block  290  (Figure  26B). 
This  is  accomplished  by  driving  both  the  front  and  rear 
clamps  46  and  44  rearward  as  represented  by  the  car- 
riage  motor  drive  waveform  220  at  point  220(a),  the 
front  clamp  waveform  216  and  the  rear  clamp  waveform 
218.  The  book  is  driven  off  the  cool  platen  104  towards 
the  rotating  platen  114,  which  is  still  in  the  vertical  posi- 
tion. 

The  front  and  rear  backup  bars  76  and  84  will  move 
with  the  front  and  rear  clamps.  The  rear  cam  shoe  91  of 
the  rear  backup  bar  will  eventually  contact  the  vertical 
rotating  platen  1  1  4  and  ride  up  over  the  platen  as  shown 
in  Figure  17.  Thus,  the  rear  cam  shoes  91  and  backup 
bar  84  will  pivot  upwards  on  rear  support  arm  86  as  indi- 
cated  by  waveform  230  at  point  230(a).  At  this  stage, 
the  edge  of  tape  32  will  be  positioned  intermediate  book 
36  and  vertical  rotating  platen  114.  The  height  of  the 
tape  relative  the  to  book  will  be  such  that  equal  amounts 
of  tape  will  extend  over  the  front  and  back  covers  of  the 
book  once  the  binding  sequence  is  completed. 

The  front  and  rear  clamps  46  and  44  continue  to 
drive  the  book  rearward  towards  rotating  platen  114 
until  the  platen  is  engaged  and  pressure  applied  to  the 
platen.  As  shown  in  Figure  7,  the  moveable  platen 
assembly  106  will  be  deflected  rearward  when  pressure 
is  applied  causing  platen  springs  134  to  expand  slightly. 
This  rearward  movement  is  depicted  in  phantom  in  Fig- 
ure  17.  The  carriage  assembly  then  stops  with  both 
pressure  and  heat  from  rotating  platen  being  applied  to 
tape  32.  The  lower  portion  of  book  36  will  deflect  slightly 
towards  front  backup  bar  76.  Bar  76  will  prevent  further 
movement  of  the  book  and  will  provide  support  for  the 
book  during  the  first  seal. 

Just  as  the  first  seal  begins,  the  positioner  gear  109 
is  rotated  as  represented  by  block  292.  This  rotation 
causes  the  tape  feed  bar  to  pivot  away  from  the  hot 
rotating  platen  114  so  that  the  bar  will  not  become 
heated  so  as  to  interfere  with  tape  loading  during  subse- 
quent  binding  sequences.  The  rotation  of  the  positioner 
gear  1  09,  which  is  depicted  at  location  226(d)  of  Figure 
25A.  The  positioner  is  rotated  such  that  the  rotating 
platen  will  remain  in  the  vertical  position  when  the  book 
is  subsequently  backed  off. 

As  indicated  by  block  294,  the  first  seal  is  formed  in 
about  1  second.  During  this  time,  the  applied  heat  and 
pressure  is  sufficient  to  cause  the  high  tack,  heat-acti- 
vated  adhesive  strip  32b  disposed  between  the  back 
cover  36b  and  the  tape  substrate  32a  to  form  a  bond. 

As  indicated  by  block  296,  once  the  first  seal  has 
been  formed,  the  carriage  assembly  is  pulled  forward  as 
shown  in  Figure  18.  This  is  accomplished  by  momentar- 
ily  driving  the  carriage  drive  motor  in  the  forward  direc- 
tion,  as  indicated  by  waveform  220  in  Figure  25A  at 
point  220(b).  The  binding  tape  32  is  exclusively  sup- 
ported  by  book  36  at  this  stage. 

In  the  next  stage  of  the  sequence,  the  binding  tape 
will  be  folded  under  book  36  by  rotating  platen  1  14  so 

that  the  low  viscosity  central  adhesive  strip  32c  will  con- 
tact  the  lower  edge  36c  of  the  book  which  will  form  the 
spine.  In  order  to  permit  the  rotating  platen  1  14  to  pass 
under  the  book,  it  is  necessary  to  first  pull  the  platen 

5  down  slightly  to  accommodate  the  thickness  of  the  bind- 
ing  tape  32. 

As  represented  by  block  298,  the  tape  positioner 
gear  109  goes  to  a  pull  down  position.  The  gear  is 
rotated  back  to  the  home  position  and  slightly  past  the 

10  home  position  so  that  inner  cam  bearing  142  (Figure  7) 
will  engage  the  upper  surface  136b  of  lever  arm  136, 
thereby  forcing  platen  assembly  106  down  slightly.  At 
this  point  the  rotating  platen  will  be  pivoted  to  the  hori- 
zontal  position,  as  indicated  in  the  waveform  228  at 

15  point  228(b).  The  location  of  positioner  gear  109  in  the 
pull  down  position  is  shown  at  point  226(e)  of  waveform 
226  in  Figure  25A. 

For  books  that  are  relatively  thin,  less  than  about 
1/16  inch  thick,  it  is  preferable  that  a  few  preliminary 

20  steps  be  carried  out  to  facilitate  the  remainder  of  the 
binding  sequence.  Accordingly,  as  represented  by  ele- 
ment  300,  a  determination  is  made  as  to  whether  the 
book  is  thin.  Assuming  that  the  book  is  not  thin,  the  car- 
riage  assembly  is  driven  rearward  to  an  over  platen 

25  position,  as  represented  by  block  310. 
Figure  19A  shows  the  position  of  book  36  relative  to 

platens  1  1  4  and  1  1  2  when  the  carriage  is  in  the  over 
platen  position.  The  book  36  is  carried  rearward  over 
platen  114,  with  the  force  the  platen  causing  binding 

30  tape  32  to  fold  under  spine  36c  of  the  book  so  that  the 
central  adhesive  32c  of  the  tape  will  contact  spine  36c 
of  the  book  is  in  the  over  platen  position  when  the  rear 
cover  36b  of  the  book  is  positioned  in  the  center  of  sur- 
face  1  1  4b  of  platen  1  1  4. 

35  As  indicated  by  block  312,  the  tape  positioner  gear 
109  is  then  rotated  from  the  pull  down  position  (block 
298)  to  the  home  position,  as  represented  by  waveform 
226  at  point  226(f).  The  carriage  drive  motor  58  will 
pause  briefly  when  the  tape  positioner  gear  is  driven, 

40  since  the  motor  controller  or  CPU  1  86  is  capable  of  con- 
trolling  only  one  motor  at  a  time.  This  action  causes  the 
platen  1  1  4  to  apply  a  slight  upward  force  to  book  36. 
The  book  is  then  driven  further  back  towards  the  fold 
position,  as  will  be  described.  At  this  time,  a  tension  will 

45  be  exerted  on  binding  tape  32,  causing  the  tape  to  be 
pulled  tightly  around  the  edge  of  the  book. 

The  carriage  assembly  will  continue  to  drive  book 
36  rearward  until  the  book  reaches  the  fold  position,  as 
shown  by  block  314.  As  can  be  seen  in  Figure  19B, 

so  when  the  book  is  in  the  fold  position,  front  cover  36a  is 
positioned  slightly  to  the  right  of  front  surface  1  1  2c  of 
platen  112.  Thus,  the  front  cover  will  be  slightly  to  the 
right  of  the  pivot  axis  of  rotating  platen  114.  The  action 
required  to  place  the  carriage  assembly  is  the  fold  posi- 

55  tion  is  illustrated  by  the  carriage  drive  motor  waveform 
220  at  point  220(c). 

The  tape  positioner  gear  1  09  is  then  driven  from  the 
home  position  to  a  rotate  platen  position,  as  repre- 
sented  by  block  316.  This  is  shown  by  waveform  226  at 

13 
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point  226(g)  of  Figure  25A.  This  action  causes  rotating 
platen  114  to  pivot  from  the  horizontal  position  to  the 
vertical  position,  as  shown  in  Figure  20  about  pivot  pin 
122.  Also  at  this  time,  heat  from  heated  platen  112  will 
commence  melting  the  central  adhesive  strip  32C  of  the  5 
binding  tape.  As  indicated  by  block  318,  heat  is  applied 
for  approximately  7  seconds.  The  two  platens  will  also 
apply  upward  pressure  against  the  book  so  that  both 
pressure  and  heat  are  applied. 

When  platen  114  rotates  during  the  initial  phase  of  10 
the  central  adhesive  melting  period,  the  platen  strikes 
front  cam  shoe  82  on  front  support  am  78.  This  causes 
the  front  backup  bar  76  on  support  arms  78  to  pivot 
upwards  away  from  the  path  of  the  platen.  Waveforms 
228  and  232  illustrate  the  movement  of  platen  114  and  is 
front  cam  shoe  82  at  points  228(c)  and  232(a),  respec- 
tively.  Rotation  of  platen  1  1  4  causes  the  binding  tape  to 
fold  a  second  time  so  that  the  front  cover  adhesive  strip 
32b  will  contact  the  front  cover  36a  of  the  book. 

When  the  7  second  initial  central  adhesive  melting  20 
period  is  over,  block  320  indicates  that  the  carriage 
assembly  is  driven  slightly  in  the  forward  direction  as 
shown  in  phantom  in  Figure  20.  This  can  be  seen  by 
waveform  220  at  point  220(d)  of  Figure  25A.  The  move- 
ment  forces  the  book  against  surface  1  1  4a  of  platen  25 
114.  Front  clamp  46  of  the  carriage  assembly  continues 
to  be  driven  in  the  forward  direction,  but  rear  clamp  44  is 
restrained  from  further  movement  by  book  30.  The  con- 
tinued  movement  of  forward  clamp  46  causes  the  car- 
riage  springs  70  (Figure  6)  to  expand  slightly,  so  that  30 
platen  1  14  will  apply  heat  and  pressure  to  the  edges  of 
the  binding  tape. 

Rear  backup  bar  84  provides  support  for  the  book 
when  the  second  seal  is  formed.  In  this  position,  front 
clamp  46  is  no  longer  engaging  the  book  and  the  book  35 
is  free  to  be  forced  upward  by  the  platen  assembly  a  dis- 
tance  which  corresponds  to  the  thickness  of  the  tape. 
Thus,  the  book  will  be  at  the  proper  vertical  position  for 
transfer  back  to  cool  platen  104,  as  will  be  described. 

As  shown,  block  322  of  Figure  26D,  heat  and  pres-  40 
sure  are  applied  for  approximately  1  second  so  as  to 
completely  form  the  second  seal.  The  carriage  assem- 
bly  is  then  placed  in  a  back  from  seal  position  as  indi- 
cated  by  block  323  and  waveform  220  at  point  220(e). 
This  is  accomplished  by  driving  the  assembly  a  short  45 
distance  in  the  rear  direction,  allowing  the  front  and  rear 
clamps  40  and  44  to  again  grip  book  36,  as  shown  in 
Figure  21.  The  tape  positioner  gear  109  is  then  driven 
hack  to  the  home  position,  as  shown  by  block  324,  and 
waveform  226  at  point  226(h).  This  causes  rotating  so 
platen  1  1  4  to  pivot  to  the  horizontal  position  and  be 
reheated  by  heated  platen  112.  When  platen  114 
rotates,  front  backup  bar  76  is  free  to  drop  down  by  the 
force  of  gravity.  During  the  process,  the  central  adhesive 
32c  continues  to  be  heated  by  platen  112.  Block  325  55 
indicates  that  heating  of  the  central  adhesive  continues 
for  an  additional  5  seconds. 

At  this  point  in  the  binding  sequence,  it  is  possible 
to  commence  loading  of  a  binding  tape  to  be  used  in  the 

subsequent  binding  sequence.  As  indicated  by  block 
326,  solenoid  326  is  actuated  thereby  causing  the  tape 
guide  1  58  (Figure  1  4)  to  pivot  to  the  engaged  position 
for  tape  feeding. 

The  display  33  will  then  depict  an  "Insert  Tape  For 
Next  Bind"  message,  prompting  the  user  to  insert  a 
tape,  as  indicated  by  block  327.  The  tape  positioner  will 
then  go  to  a  narrow,  medium  or  wide  position,  depend- 
ing  upon  the  width  of  the  tape  being  presently  used,  as 
shown  by  block  328.  As  previously  described,  the  tape 
feed  bar  1  10  and  the  tape  guide  158  then  define  a  tape 
feed  path  which  corresponds  to  the  width  of  the  tape  to 
be  fed. 

As  shown  by  element  329,  a  determination  is  made 
as  to  whether  the  timer  has  timed  out.  If  the  user  elects 
not  to  feed  a  tape  for  the  subsequent  bind,  the  present 
binding  sequence  continues.  If  a  tape  has  been  manu- 
ally  inserted  before  the  time  out,  a  determination  is 
made  as  to  whether  either  the  outer  tape  sensor  1  84  or 
the  tape  width  sensor  1  80  sense  the  presence  of  tape. 
If  tape  is  sensed,  the  first  feed  (Figure  31)  subroutine  is 
entered,  as  indicated  by  block  331.  The  tape  will 
become  completely  fed  during  the  subsequent  binding 
sequence.  Assuming  that  no  tape  has  been  inserted  or 
assuming  that  the  first  feed  subroutine  has  been  com- 
pleted,  the  sequence  advances  to  block  332.  The 
remainder  of  the  sequence  will  be  described  later. 

Returning  to  element  300,  of  Figure  26C,  if  it  is 
determined  that  the  book  is  thin,  a  few  preliminary  Steps 
will  be  carried  out  prior  to  driving  the  carriage  to  the  over 
platen  position  (block  310).  It  has  been  found  that  there 
is  a  tendency  for  very  thin  books  to  be  vertically 
deflected  by  the  upward  force  exerted  on  the  books 
when  the  second  seal  is  formed.  This  tendency  is  elimi- 
nated  if  the  relatively  thick  central  adhesive  strip  32a  is 
melted  prior  to  the  formation  of  the  second  seal.  Thicker 
books  have  sufficient  rigidity  to  resist  the  upward  force, 
and  therefore,  the  extra  steps  are  not  required. 

Assuming  that  the  book  is  thin,  the  carriage  assem- 
bly  is  driven  to  a  melt  to  fold  position  as  represented  by 
block  302.  (This  portion  of  the  sequence  is  not  depicted 
in  the  waveforms  of  Figures  25A  and  25B.)  The  tape 
positioner  gear  109  will  be  in  the  pull  down  position,  and 
the  carriage  assembly  will  be  driven  forward  thereby 
causing  the  rotating  platen  to  engage  the  binding  tape 
32  as  depicted  in  Figure  19C.  In  this  position,  rear  cover 
36b  is  approximately  aligned  with  surface  114c  of  the 
rotating  platen. 

As  shown  by  blocks  304  and  306,  the  tape  position 
is  brought  from  the  pull  down  position  to  the  home  posi- 
tion  so  that  platen  114  will  rise  slightly  so  as  to  apply 
force  to  the  binding  tape  32.  Heat  and  pressure  are  then 
applied  for  about  2  seconds  so  that  the  central  adhesive 
32c  is  melted  in  the  region  where  the  first  fold  is  to  be 
made.  The  tape  positioner  is  then  returned  to  the  pull 
down  position,  as  represented  by  block  308,  thereby 
removing  the  applied  force.  The  sequence  then  returns 
to  block  310  where  the  remaining  binding  steps  are  car- 
ried  out  in  the  same  manner  as  for  a  thicker  book. 
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Returning  to  Figure  26D,  once  the  second  seal  has 
been  formed,  the  carriage  assembly  is  returned  to  the 
home  position,  as  indicated  by  block  332  and  point 
220(f)  of  waveform  220.  Prior  to  this  point,  platen  112 
continues  to  apply  heat  to  the  central  adhesive  32c  to 
ensure  that  the  molten  adhesive  has  thoroughly  wetted 
the  edges  of  the  sheets  which  form  the  book.  As  shown 
in  phantom  in  Figure  21  ,  when  in  the  home  position  the 
book  is  shifted  horizontally  in  the  forward  direction  by 
front  and  rear  clamps  46  and  44  until  the  finished  book 
is  positioned  over  cool  platen  104.  When  the  carriage 
assembly  is  driven  to  the  home  position  the  front  and 
rear  clamps  46  and  44  release  the  book. 

The  carriage  clamps  are  then  opened  to  either  a 
narrow,  medium  or  wide  position,  depending  upon  the 
thickness  of  the  book  which  was  just  bound,  as  shown 
by  block  333.  In  the  event  a  thin  book  is  to  be  bound,  the 
front  and  rear  clamps  44  and  46  provide  more  support 
for  the  book  in  the  open  narrow  position.  This  feature 
also  speeds  up  the  binding  process  for  a  large  number 
of  books  of  the  same  thickness  since  a  significant 
amount  of  time  is  required  for  the  clamps  to  travel  from 
the  open  wide  position  to  a  clamped  position  for  a  nar- 
row  book. 

In  the  event  the  next  book  to  be  bound  is  wider  than 
the  book  just  bound,  the  operator  can  depress  the 
OPEN  button  34c.  As  can  be  seen  by  blocks  246  and 
248  of  the  main  program  flow  chart  of  Figure  26A,  this 
will  cause  the  carriage  assembly  to  go  to  the  open  wide 
position  (Figure  24D).  Finally,  as  represented  by  blocks 
334,  335  and  336,  a  "FINISHED"  message  will  be  dis- 
played  for  2  seconds.  This  completes  the  binding 
sequence.  The  program  then  returns  to  the  "Ready" 
state  of  the  sequence  (block  240)  of  Figure  20A. 

It  is  possible  to  edit  a  book  which  was  previously 
bound  by  either  adding  or  deleting  sheets.  There  is,  of 
course,  a  limit  to  the  number  of  sheets  which  can  be 
added  to  a  previously  bound  book.  Referring  to  the  flow 
chart  of  Figure  26A,  the  control  buttons  are  sequentially 
scanned  as  represented  by  blocks  242,  244  and  246  in 
the  main  program  flow  chart,  as  shown  in  Figure  26A. 

In  the  event  a  previously  bound  book  is  to  be  edited, 
the  book  is  placed  between  the  front  and  rear  clamps, 
and  justified  to  the  right.  If  the  clamps  are  not  opened 
sufficiently  wide  to  accept  the  book,  the  operator  can 
depress  the  OPEN  button  and  the  carriage  assembly 
will  go  to  the  open  wide  position,  as  shown  by  block  248. 

Once  the  book  to  be  edited  has  been  placed 
between  the  clamps,  the  operator  actuates  the  EDIT 
button  34b.  The  book  is  clamped  and  the  thickness  of 
the  book  is  measured  (blocks  256  and  260),  in  the  same 
manner  as  in  an  ordinary  bind  (Figures  24A-E).  If  the 
book  sensor  92  does  not  sense  a  book  (block  260),  the 
carriage  is  driven  to  the  open  wide  position,  a  "JUS- 
TIFY"  message  is  displayed  for  about  2-3  seconds,  as 
indicated  by  blocks  268,  270  and  272. 

Assuming  that  the  book  has  been  properly  posi- 
tioned,  the  eject  tape  routine  is  entered  for  the  purpose 
of  removing  a  tape  which  may  be  present  in  the  tape 

feed  bar.  The  subroutine,  which  will  be  described  later  is 
represented  by  block  262. 

Assuming  further  that  no  tape  is  present  in  the 
machine,  solenoid  170  of  the  tape  feed  mechanism  is 

5  turned  off  (block  264)  so  that  the  blocking  tab  158c  is 
positioned  to  prevent  feeding  of  tape  (Figure  11).  An 
edit  cycle  subroutine  is  then  entered,  as  shown  by  block 
266. 

A  flow  chart  for  the  edit  cycle  subroutine  is  depicted 
10  in  Figure  29.  As  represented  by  elements  402  and  404, 

and  "EDIT  PREP"  message  is  first  displayed.  This  indi- 
cates  that  the  preliminary  editing  steps  are  to  com- 
mence.  As  indicated  by  block  406,  the  tape  positioner 
gear  1  09  is  driven  to  the  pull  down  position  whereby  the 

15  platen  assembly  106  is  lowered  to  a  position  slightly 
below  cool  platen  1  04  on  which  the  bound  book  is  rest- 
ing.  The  rotating  platen  1  14  is  in  the  horizontal  position. 
Next,  the  carriage  is  brought  to  the  fold  position,  such  as 
depicted  in  Figure  19B,  as  indicated  by  block  408.  The 

20  front  and  rear  clamps  46  and  44  move  rearward,  trans- 
ferring  the  bound  book  from  cool  platen  104  to  the  heat- 
ing  platen  112. 

The  tape  positioner  gear  109  is  then  driven  to  the 
home  position,  as  represented  by  block  410,  so  that 

25  platen  1  1  2  will  apply  an  upward  force  to  the  book.  There 
is  then  a  7  second  pause  (block  41  2)  to  permit  the  cen- 
tral  adhesive  strip  32c  to  remelt.  The  carriage  assembly 
is  then  returned  to  the  home  position  (block  41  4)  so  that 
the  book  will  return  to  the  cool  platen  104. 

30  The  carriage  is  then  opened  to  the  narrow,  medium 
or  wide  position  depending  on  the  thickness  of  the  book 
to  be  edited  as  indicated  by  block  418.  An  "EDIT  NOW" 
message  is  then  displayed  as  shown  by  block  420.  The 
message  is  displayed  for  about  2  seconds  and  the 

35  sequence  returns  to  the  main  program  as  indicated  by 
block  422  and  element  424.  (Why  two  display  blocks?) 
At  this  time,  the  central  adhesive  32C  will  be  melted. 
The  front  and  rear  cover  seals  will  not  be  effected.  The 
user  can  then  remove  one  or  more  sheets  from  the  book 

40  by  gripping  the  sheets  and  pulling  the  sheets  from  the 
book.  One  or  more  sheets  can  be  added  by  placing  the 
sheets  at  the  desired  locations  and  forcing  the  edges  of 
the  sheets  into  the  molten  central  adhesive.  As 
described  below,  any  added  sheets  will  have  to  be 

45  bound. 
At  the  main  program  (Figure  26A),  the  state  of  the 

control  buttons  is  again  monitored.  If  one  or  more 
sheets  had  been  added  during  the  edit  cycle,  the  edit 
cycle  is  repeated  to  bind  the  added  pages.  This  is 

so  accomplished  by  repositioning  the  book  in  the  carriage 
and  depressing  the  EDIT  button  a  second  time. 

The  eject  tape  subroutine,  used  in  the  primary  pro- 
gram  (block  262,  Figure  26A),  the  start  tape  subroutine 
(block  445,  Figure  30)  and  the  initialize  subroutine 

55  (block  352,  Figure  27A),  functions  to  remove  tape  that 
may  be  present  in  the  binding  apparatus.  The  eject  tape 
subroutine  flow  chart  is  shown  in  Figure  28.  As  indi- 
cated  by  elements  376  and  378,  a  determination  is  first 
made  as  to  whether  either  outer  tape  sensor  1  84  (Fig- 

15 



29 EP  0  654  360  B1 30 

ure  22)  or  tape  width  sensor  1  80  detects  the  presence 
of  tape  in  feed  bar  110.  If  neither  sensor  is  actuated,  a 
determination  is  made  as  to  whether  the  inner  tape  sen- 
sor  182  senses  tape  (element  394).  If  no  tape  is  sensed 
here,  there  is  no  tape  present,  and  the  sequence  5 
returns  to  the  program  which  called  for  the  subroutine, 
as  indicated  by  element  400. 

Assuming  that  either  or  both  of  sensors  180  and 
1  84  sense  tape,  the  tape  feed  mechanism  solenoid  1  70 
(Figure  10)  is  turned  on  (block  380).  When  in  the  tape  10 
drive  mode,  idler  roller  160  will  engage  feed  roller  162. 
The  tape  feed  motor  210  is  turned  on  so  as  to  drive  the 
feed  roller  162  in  the  reverse  direction.  If  a  tape  has 
been  pinched  between  rollers  160  and  162,  the  tape  will 
be  driven  for  approximately  3  inches  in  the  reverse  is 
direction.  As  set  forth  below,  this  may  cause  the  end  of 
the  tape  to  protrude  out  of  the  apparatus  through  open- 
ing  150  so  that  the  tape  can  then  be  manually  removed. 

A  determination  is  then  made  as  to  whether  inner 
sensor  1  82  senses  tape  (block  384).  If  tape  is  sensed,  a  20 
determination  is  made  as  to  whether  both  the  outer  tape 
sensor  184  and  tape  width  sensor  180  fall  to  detect  the 
presence  of  tape,  as  shown  by  element  38b.  If  either 
sensor  detects  tape,  the  end  of  the  tape  should  be  pro- 
truding  from  the  binding  machine  so  that  it  can  then  be  25 
manually  removed.  The  tape  feed  solenoid  170  is 
turned  off  so  that  rollers  160  and  162  release  the  tape, 
as  indicated  by  block  388. 

As  shown  by  block  390,  a  "REMOVE  TAPE"  mes- 
sage  is  then  displayed.  Once  the  tape  has  been  manu-  30 
ally  removed,  none  of  the  tape  sensors  will  detect  the 
presence  of  tape.  As  indicated  by  elements  392  and 
400,  the  sequence  will  then  return  to  the  calling  pro- 
gram.  The  tape  can  also  be  manually  removed  in  the 
event  the  inner  tape  sensor  does  not  detect  the  pres-  35 
ence  of  tape  (element  384),  while  either  the  outer,  tape 
sensor  or  the  tape  width  sensor  do  detect  tape  (element 
378). 

In  the  event  the  inner  sensor  182  detects  tape  (ele- 
ment  384),  but  neither  outer  sensor  184  nor  tape  width  40 
sensor  180  detect  tape  (element  386),  an  anomaly  has 
occurred.  It  is  probable  that  the  right  end  of  the  tape  is 
so  far  to  the  left  of  sensors  1  80  and  1  84  (Figure  22)  that 
any  attempt  to  remove  the  tape  by  reversing  the  tape 
feed  drive  will  cause  a  tape  jam.  In  that  event,  no  45 
attempt  will  be  made  to  automatically  eject  the  tape.  As 
indicated  by  blocks  396  and  398,  an  "ERROR  EJECT- 
ING  TAPE"  message  will  be  displayed  and  the 
sequence  will  end.  It  will  be  necessary  to  manually 
remove  the  tape.  This  can  be  easily  accomplished  since  so 
the  moveable  platen  assembly  1  06  can  be  pivoted  away 
from  the  tape  feed  bar,  as  depicted  in  phantom  in  Figure 
9B. 

Thus,  a  preferred  embodiment  of  the  book  binding 
apparatus  has  been  disclosed.  Although  the  preferred  55 
embodiment  has  been  described  in  some  detail, 
changes  can  be  made  by  those  skilled  in  the  art  without 
departing  from  the  scope  of  the  invention,  as  defined  by 
the  appended  claims. 

Claims 

1  .  Apparatus  for  binding  a  plurality  of  sheets  arranged 
in  a  stack  (36)  utilizing  a  binding  tape  (32)  which 
includes  a  flexible  tape  substrate  (32a)  which  car- 
ries  an  adhesive  (32b,  32c),  with  the  tape  (32)  being 
bonded  to  first  and  second  cover  sheets  (36b,  36a) 
of  the  stack  (36)  and  engaging  an  edge  of  the  stack 
(36)  so  as  to  form  a  spine,  and  with  the  tape  having 
one  of  a  plurality  of  predetermined  tape  widths  to 
accommodate  stacks  (36)  of  varying  thickness,  said 
apparatus  comprising: 

stack  support  means  (44,  46,  1  04,  76,  84)  for 
supporting  the  stack  (36)  of  sheets; 
tape  positioner  means  (108,  109,  110,  111, 
204)  for  receiving  the  tape  (32)  and  positioning 
the  tape  (32)  with  respect  to  the  stack  (36), 
including  first  tape  support  means  (108,  110, 
1  1  1  ,  1  1  3)  for  supporting  the  tape  (32)  and  hav- 
ing  a  first  tape  guide  surface  (113)  which 
engages  a  first  edge  of  the  tape  (32)  and  sec- 
ond  tape  support  means  (152)  for  supporting 
the  tape  (32)  and  having  a  second  tape  guide 
surface  (1  58)  which  engages  a  second  edge  of 
the  tape  (32),  opposite  the  first  edge; 
platen  means  (106,  112,  114)  for  applying  the 
tape  (32)  to  the  stack  (36)  of  sheets  so  as  to 
form  the  spine,  a  first  cover  seal  and  a  second 
cover  seal;  and 
control  means  (185,  198,  202)  for  controlling 
said  stack  support  means  (44,  46,  104,  76,  84), 
and  said  platen  means  (1  1  2,  1  1  4)  so  as  to  form 
the  spine,  first  cover  seal  and  second  cover 
seal, 

characterized  in  that  said  control  means 
(185,  198,  202)  includes  measuring  means 
(58,  60,  185,  198)  for  automatically  measuring 
the  thickness  of  the  stack  (36)  to  be  bound 
when  the  tape  positioner  means  (108,  109, 
110,  111,  204)  is  in  a  tape  load  mode,  and 

in  that  the  control  means  (185,  198,  202) 
further  includes  means  (206)  associated  with 
the  tape  positioner  means  (1  08,  1  09,  1  1  0,  1  1  1  , 
204)  for  automatically  adjusting  the  distance 
between  the  tape  guide  surfaces  (113,  158)  in 
response  to  the  measuring  means  (58,  60, 
185,  198)  when  the  tape  positioner  means 
(108,  109,  110,  111,  204)  is  in  the  tape  load 
mode,  so  that  the  first  and  second  tape  support 
means  (1  08,  1  1  0,  1  1  1  ,  1  1  3  and  1  52)  can  sup- 
port  a  tape  (32)  having  one  of  the  predeter- 
mined  widths  based  upon  the  thickness  of  the 
stack  (36)  to  be  bound. 

2.  The  apparatus  of  claim  1  ,  characterized  in  that  the 
first  tape  support  means  (108,  110,  111,  113)  is 
movable  between  a  tape  load  position  when  the 
tape  positioner  means  (108,  109,  1  10,  1  1  1  ,  204)  is 

16 



31 EP  0  654  360  B1 32 

in  the  tape  load  mode  and  a  binding  position  when 
the  tape  positioner  means  (108,  109,  110,  111, 
204)  is  in  a  binding  mode,  and  when  the  tape  posi- 
tioner  means  is  in  the  binding  mode  the  control 
means  (1  85,  1  98,  202)  functions  to  position  the  first 
tape  support  means  (108,  1  10,  1  1  1  ,  1  13)  relative  to 
the  stack  (36)  at  a  location  dependent  upon  the 
thickness  of  the  stack  (36),  as  determined  by  the 
measuring  means  (58,  60,  185,  198),  to  permit  the 
second  edge  of  the  tape  (32)  and  the  first  cover 
sheet  (36b)  of  the  stack  (36)  to  be  forced  together. 

3.  The  apparatus  of  claim  2,  characterized  in  that  the 
second  tape  support  means  (152)  is  moveable 
between  a  tape  load  position  when  the  tape  posi- 
tioner  means  (108,  109,  110,  111,  204)  is  in  the 
tape  load  mode  and  a  binding  position,  displaced 
from  the  tape  load  position,  when  the  tape  posi- 
tioner  means  (108,  109,  110,  111,  204)  is  in  the 
binding  mode,  so  that  the  second  tape  support 
means  (1  52)  is  positioned  such  that  the  first  tape 
support  means  (1  08,  1  1  0,  1  1  1  ,  1  1  3)  is  free  to  move 
between  the  tape  load  position  and  the  binding 
position. 

4.  The  apparatus  of  claim  3,  characterized  in  that  the 
first  tape  support  means  (108,  110,  111,  113) 
includes  mounting  means  (108,  111)  for  causing 
the  first  tape  guide  surface  (1  1  3)  to  move  in  an  arc 
between  the  tape  load  and  binding  positions. 

5.  The  apparatus  of  claim  4,  characterized  in  that  the 
mounting  means  (108,  111)  includes  a  rotatable 
shaft  (108)  and  a  support  arm  (111)  connecting  the 
tape  guide  surface  (113)  to  the  shaft  (108). 

6.  The  apparatus  of  claim  5,  characterized  in  further 
including  tape  drive  means  (160,  162,  164,  166)  for 
sensing  when  the  tape  positioner  means  (108,  109, 
110,  111,  202)  is  in  the  tape  load  mode  and  for 
drawing  a  tape  (32)  into  the  tape  positioner  means 
(108,  109,  110  111,  204)  at  the  beginning  of  a  bind- 
ing  operation. 

7.  The  apparatus  of  claim  6,  characterized  in  that  the 
tape  (32)  is  manually  inserted  into  the  tape  posi- 
tioner  means  (108,  109,  110,  111,204),  and  in  that 
the  tape  drive  means  (160,  162,  164,  166)  initially 
draws  the  tape  (32)  into  the  tape  positioner  means 
(108,  109,  110,  111,  2049  at  a  first  rate  of  speed 
and  then  draws  the  tape  (32)  at  a  second  rate  of 
speed  greater  than  the  first  rate. 

8.  The  apparatus  of  claim  6,  characterized  in  that  the 
tape  drive  means  (160,  162,  164,  166)  includes  first 
and  second  drive  elements  (160,  162)  which 
engage  the  tape  (32)  on  opposite  sides  thereof 
when  the  tape  positioner  means  (108,  109,  110, 
111,  204)  is  in  the  tape  load  mode  and  with  the  first 

drive  element  (160)  being  supported  on  the  second 
tape  support  means  (152). 

9.  The  apparatus  of  claim  8,  characterized  in  that  the 
5  first  and  second  drive  elements  (160,  162)  are  first 

and  second  rollers  (160,  162),  respectively,  and  in 
that  the  first  roller  (160)  is  an  idle  roller  (160)  and 
the  second  roller  (162)  is  a  driven  roller  (162). 

w  10.  The  apparatus  of  claim  9,  characterized  in  that  the 
tape  (32)  is  manually  inserted  into  the  tape  posi- 
tioner  means  (108,  109,  110,  111,  204)  and  the 
tape  positioner  means  (108,  109,  110,  111,  204) 
includes  blocking  means  (158c)  for  preventing 

15  insertion  of  the  tape  (32)  when  the  tape  positioner 
means  (108,  109,  110,  111,  204)  is  in  the  binding 
mode. 

1  1  .  The  apparatus  of  claim  1  0,  characterized  in  that  the 
20  blocking  means  (158c)  includes  a  tab  member 

(1  58c)  mounted  on  the  second  tape  support  means 
(1  52)  which  obstructs  a  tape  feed  path  along  which 
the  tape  (32)  is  inserted  into  the  tape  positioner 
means  (1  08,  1  09,  110,  111,  204)  when  the  second 

25  tape  support  means  (152)  is  in  the  binding  position 
and  moves  away  from  the  path  when  the  second 
tape  support  means  (152)  is  in  the  tape  load  posi- 
tion. 

30  1  2.  The  apparatus  of  claim  1  ,  characterized  in  that  said 
control  means  (185,  198,  202)  includes  a  single 
positioner  motor  (204)  which  functions  to  control 
the  position  of  the  platen  means  (1  06,  1  1  2,  1  1  4)  rel- 
ative  to  the  tape  (32)  during  the  formation  of  the 

35  spine,  first  cover  seal  and  second  cover  seal,  and  in 
that  said  single  positioner  motor  (204)  is  also  part  of 
the  tape  positioner  means  (108,  109,  110,  111, 
202)  and  functions  to  adjust  the  distance  between 
the  first  and  second  tape  guide  surfaces  (1  13,  158) 

40  when  the  tape  positioner  means  (108,  109,  110, 
111,  204)  is  in  the  tape  load  mode. 

1  3.  The  apparatus  of  claim  1  2,  characterized  in  that  the 
platen  means  (106,  112,  114)  includes  first  and 

45  second  platens  (112,  114),  with  the  second  platen 
(114)  being  rotatable  relative  to  the  first  platen 
(112)  between  first  and  second  rotated  positions 
during  the  formation  of  the  first  and  second  cover 
seals,  and  in  that  said  single  positioner  motor  (204) 

so  also  functions  to  rotate  said  second  platen  (114) 
between  said  first  and  second  rotated  positions. 

14.  The  apparatus  of  claim  13,  characterized  in  that  the 
first  and  second  platens  (112,  114)  move  together 

55  between  a  first  platen  position  wherein  the  tape  (32) 
is  forced  against  the  edge  of  the  stack  (36)  so  as  to 
form  the  spine  and  a  second  platen  position 
wherein  the  tape  (32)  is  folded  around  the  end  of 
the  stack  (36),  and  in  that  the  single  positioner 
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motor  (204)  further  functions  to  move  the  first  and 
second  platens  (112,  114)  between  the  first  and 
second  platen  positions. 

1  5.  The  apparatus  of  claim  1  4,  characterized  in  that  the 
single  positioner  motor  (204)  drives  a  single  rotata- 
ble  element  (1  09)  which  functions  to  control  the  dis- 
tance  between  the  first  and  second  tape  guide 
surfaces  (113,  158),  to  control  movement  between 
the  first  and  second  rotated  positions  and  to  control 
movement  between  the  first  and  second  platen 
positions. 

16.  A  method  of  binding  a  plurality  of  sheets  arranged 
in  a  stack  (36)  utilizing  a  tape  (32)  having  a  flexible 
substrate  (32a)  which  carries  an  adhesive  (32b, 
32c),  with  the  tape  (32)  having  one  of  a  plurality  of 
predetermined  tape  widths  to  accommodate  stacks 
(36)  of  varying  thickness,  said  method  comprising 
the  steps  of: 

supporting  the  stack  (36)  of  sheets; 
supporting  a  first  edge  of  the  tape  (32)  utilizing 
a  first  tape  guide  surface  (1  1  3)  which  engages 
the  first  edge  of  the  tape  (32)  and  supporting  a 
second  edge  of  the  tape,  opposite  the  first 
edge,  utilizing  a  second  tape  guide  surface 
(158); 
positioning  the  tape  (32)  with  respect  to  the 
stack  (36);  and 
applying  the  tape  (32)  against  the  stack  (36)  of 
sheets  thereby  forming  a  spine,  a  first  cover 
seal  and  a  second  cover  seal, 

characterized  by  the  steps  of: 

automatically  measuring  the  thickness  of 
the  stack  (36)  to  be  bound,  and 
automatically  adjusting  the  spacing 
between  the  first  and  second  tape  guide 
surfaces  (113,  158),  based  upon  said  step 
of  measuring,  so  that  the  respective  tape 
guide  surfaces  (113,  158)  are  spaced 
apart  from  one  another  a  distance  which 
corresponds  to  one  of  the  predetermined 
tape  widths  so  as  to  accommodate  the 
tape  (32)  having  the  one  predetermined 
width. 

17.  The  method  of  claim  16,  characterized  in  that  the 
step  of  forming  the  first  cover  seal  includes  the  step 
of  positioning  the  tape  (32)  relative  to  the  first  cover 
(36b)  at  a  location  based  upon  said  step  of  auto- 
matically  measuring. 

18.  The  method  of  claim  17,  characterized  in  that  the 
step  of  positioning  the  tape  (32)  relative  to  the  first 
cover  (36b)  includes  the  step  of  supporting  the  tape 
(32)  only  at  one  of  the  opposite  tape  edges. 

19.  The  method  of  claim  18,  characterized  in  that  the 
step  of  supporting  the  tape  (32)  only  at  one  of  the 
opposite  tape  edges  is  carried  out  utilizing  one  of 
the  respective  tape  guide  surfaces  (113). 

5 
20.  The  method  of  claim  1  9,  characterized  in  that,  sub- 

sequent  to  the  step  of  forming  the  first  cover  seal, 
the  tape  (32)  is  supported  independent  of  the 
respective  support  surfaces  (113,  158). 

10 
21.  The  method  of  claim  16,  characterized  in  that  the 

step  of  supporting  the  tape  (32)  at  opposite  edges 
includes  the  step  of  forming  a  tape  feed  path 
defined  by  the  respective  tape  guide  surfaces  (113, 

15  158),  and  in  including  the  further  steps  of  disposing 
an  end  of  one  of  the  tapes  (32)  into  the  tape  feed 
path,  and  drawing  the  disposed  tape  (32)  along  the 
tape  feed  path  until  the  tape  (32)  is  at  a  tape  load 
position  with  one  tape  end  being  positioned  in  align- 

20  ment  with  one  end  of  the  stack  (36)  to  be  bound  and 
a  second  tape  end,  opposite  the  one  tape  end,  is 
positioned  in  alignment  with  another  end  of  the 
stack  (36)  to  be  bound. 

25  22.  The  method  of  claim  21,  characterized  in  that  the 
step  of  drawing  includes  the  step  of  driving  the  tape 
(32)  towards  the  tape  load  position  at  a  first  rate  of 
speed  followed  by  the  step  of  driving  the  tape  (32) 
towards  the  tape  load  position  at  a  second  rate  of 

30  speed  greater  than  said  first  rate  of  speed. 

23.  The  method  of  claim  22,  characterized  in  including 
the  step  of  preventing  another  one  of  the  tapes  (32) 
from  being  drawn  into  the  tape  feed  path  when  the 

35  first  cover  seal  is  being  formed. 

24.  The  method  of  claim  23,  characterized  in  that  the 
step  of  preventing  includes  the  step  of  positioning  a 
blocking  element  (1  58c)  in  the  tape  (32)  feed  path. 

40 
Patentanspruche 

1.  Vorrichtung  zum  Binden  einer  in  einem  Stapel  (36) 
angeordneten  Vielzahl  von  Blattern  unter  Verwen- 

45  dung  eines  Bindebandes  (32),  das  ein  flexibles 
Bandsubstrat  (32a)  aufweist,  welches  ein  Klebemit- 
tel  (32b,  32c)  tragt,  wobei  das  Band  (32)  mit  dem 
ersten  und  zweiten  Deckblatt  (36b,  36a)  des  Sta- 
pels  (36)  verbunden  wird  und  einen  Rand  des  Sta- 

50  pels  (36)  erfaBt,  urn  so  einen  Buchriicken  zu  bilden, 
und  wobei  das  Band  eine  von  mehreren  vorbe- 
stimmten  Bandbreiten  hat,  urn  Stapel  (36)  von  vari- 
ierender  Dicke  zuzulassen,  wobei  die  Vorrichtung 
umfaBt: 

55 
eine  Stapelstiitzeinrichtung  (44,  46,  104,  76, 
84)  zum  Stiitzen  des  Stapels  (36)  von  Blattern; 
eine  Bandpositioniereinrichtung  (108,  109, 
110,  111,  204)  zum  Empfangen  des  Bandes 
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(32)  und  zum  Positionieren  des  Bandes  (32)  in 
bezug  auf  den  Stapel  (36),  die  eine  erste  Band- 
stLitzeinrichtung  (1  08,  1  1  0,  1  1  1  ,  1  1  3)  zum  Stut- 
zen  des  Bandes  (32)  aufweist  und  eine  erste 
Bandfiihrungsflache  (113)  hat,  welche  einen 
ersten  Rand  des  Bandes  (32)  erfaBt,  und  eine 
zweite  Bandstiitzeinrichtung  (152)  zum  Stut- 
zen  des  Bandes  (32)  und  eine  zweite  Bandfiih- 
rungsflache  (158)  hat,  die  einen  zweiten  Rand 
des  Bandes  (32)  erfaBt,  der  zu  dem  ersten 
Rand  entgegengesetzt  ist; 
eine  Platteneinrichtung  (106,  112,  114)  zum 
Anbringen  des  Bandes  (32)  an  dem  Stapel  (36) 
von  Blattern,  urn  so  den  Buchriicken,  eine 
erste  Deckelverklebung  und  eine  zweite  Dek- 
kelverklebung  zu  bilden;  und 
eine  Steuereinrichtung  (185,  198,  202)  zum 
Steuern  der  Stapelstiitzeinrichtung  (44,  46, 
104,  76,  84)  und  der  Platteinrichtung  (112, 
114),  urn  so  den  Buchriicken,  die  erste  Deckel- 
verklebung  und  die  zweite  Deckelverklebung 
zu  bilden, 
dadurch  gekennzeichnet,  daB  die  Steuerein- 
richtung  (185,  198,  202)  eine  MeBeinrichtung 
(58,  60,  185,  198)  aufweist  zum  automatischen 
Messen  der  Dicke  des  zu  bindenden  Stapels 
(36)  wenn  die  Bandpositioniereinrichtung  (108, 
109,  1  10,  1  1  1  ,  204)  in  einer  Bandladebetriebs- 
art  ist,  und 
daB  die  Steuereinrichtung  (185,  198,  202)  wei- 
ter  eine  der  Bandpositioniereinrichtung  (108, 
109,  110,  111,  204)  zugeordnete  Einrichtung 
(206)  aufweist  zum  automatischen  Einstellen 
der  Distanz  zwischen  den  Bandfiihrungsfla- 
chen  (113,  158)  aufgrund  der  MeBeinrichtung 
(58,  60,  185,  198),  wenn  die  Bandpositionier- 
einrichtung  (108,  109,  110,  111,  204)  in  der 
Bandladebetriebsart  ist,  so  daB  die  erste  und 
die  zweite  Bandstiitzeinrichtung  (108,  110, 
111,  113  und  152)  ein  Band  (32)  stiitzen  kon- 
nen,  das  eine  der  vorbestimmten  Breiten  hat, 
die  auf  der  Dicke  des  zu  bindenden  Stapels 
(36)  basiert. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  erste  Bandstiitzeinrichtung  (108, 
110,  111,  113)  bewegbar  ist  zwischen  einer  Band- 
ladeposition,  wenn  die  Bandpositioniereinrichtung 
(108,  109,  110,  111,  204)  in  der  Bandladebetriebs- 
art  ist,  und  einer  Bindeposition,  wenn  die  Bandposi- 
tioniereinrichtung  (1  08,  1  09,  1  1  0,  1  1  1  ,  204)  in  einer 
Bindebetriebsart  ist,  wobei,  wenn  die  Bandpositio- 
niereinrichtung  in  der  Bindebetriebsart  ist,  die  Steu- 
ereinrichtung  (185,  198,  202)  bewirkt,  daB  die  erste 
Bandstiitzeinrichtung  (108,  110,  111,  113)  relativ 
zu  dem  Stapel  (36)  an  einer  Stelle  positioniert  wird, 
die  von  der  Dicke  des  Stapels  (36)  abhangig  ist, 
welche  durch  die  MeBeinrichtung  (58,  60,  185,  198) 
bestimmt  wird,  urn  zu  gestatten,  daB  der  zweite 

Rand  des  Bandes  (32)  und  das  erste  Deckblatt 
(36b)  des  Stapels  (36)  zusammengepreBt  werden. 

3.  Vorrichtung  nach  Anspruch  2,  dadurch  gekenn- 
5  zeichnet,  daB  die  zweite  Bandstiitzeinrichtung 

(152)  bewegbar  ist  zwischen  einer  Bandladesta- 
tion,  wenn  die  Bandpositioniereinrichtung  (108, 
109,  110,  111,  204)  in  der  Bandladebetriebsart  ist, 
und  einer  Bindeposition,  die  von  der  Bandladeposi- 

10  tion  versetzt  ist,  wenn  die  Bandpositioniereinrich- 
tung  (108,  109,  110,  111,  204)  in  der 
Bindebetriebsart  ist,  so  daB  die  zweite  Bandstiitz- 
einrichtung  (152)  so  positioniert  ist,  daB  die  erste 
Bandstiitzeinrichtung  (108,  110,  111,  113)  frei  ist, 

15  sich  zwischen  der  Bandladeposition  und  der  Binde- 
position  zu  bewegen. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  daB  die  erste  Bandstiitzeinrichtung  (108, 

20  110,  111,  113)  eine  Lagereinrichtung  (108,  111) 
aufweist,  die  bewirkt,  daB  sich  die  erste  Bandfiih- 
rungsflache  (113)  in  einem  Bogen  zwischen  der 
Bandladeposition  und  der  Bindeposition  bewegt. 

25  5.  Vorrichtung  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daB  die  Lagereinrichtung  (108,  111)  eine 
drehbare  Welle  (108)  und  einen  Stiitzarm  (111) 
aufweist,  der  die  Bandfiihrungsflache  (113)  mit  der 
Welle  (108)  verbindet. 

30 
6.  Vorrichtung  nach  Anspruch  5,  gekennzeichnet  wei- 

ter  durch  eine  Bandantriebseinrichtung  (160,  162, 
164,  166)  zum  Erfassen,  wann  die  Bandpositionier- 
einrichtung  (108,  109,  110,  111,  202)  in  der  Band- 

35  ladebetriebsart  ist,  und  zum  Ziehen  eines  Bandes 
(32)  in  die  Bandpositioniereinrichtung  (108,  109, 
110,  111,  204)  am  Beginn  eines  Bindevorganges. 

7.  Vorrichtung  nach  Anspruch  6,  dadurch  gekenn- 
40  zeichnet,  daB  das  Band  (32)  manuell  in  die  Band- 

positioniereinrichtung  (108,  109,  110,  111,  204) 
eingefuhrt  wird  und  daB  die  Bandantriebseinrich- 
tung  (160,  162,  164,  166)  am  Anfang  das  Band  (32) 
in  die  Bandpositioniereinrichtung  (108,  109,  110, 

45  111,  204)  mit  einer  ersten  Geschwindigkeit  zieht 
und  dann  das  Band  (32)  mit  einer  zweiten 
Geschwindigkeit  zieht,  die  groBer  als  die  erste 
Geschwindigkeit  ist. 

so  8.  Vorrichtung  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  daB  die  Bandantriebseinrichtung  (160, 
162,  164,  166)  ein  erstes  und  ein  zweites  Antriebs- 
element  (160,  162)  aufweist,  die  das  Band  (32)  auf 
entgegengesetzten  Seiten  desselben  erfassen, 

55  wenn  die  Bandpositioniereinrichtung  (108,  109, 
110,  111,  204)  in  der  Bandladebetriebsart  ist  und 
das  erste  Antriebselement  (160)  auf  der  zweiten 
Bandstiitzeinrichtung  (152)  abgestiitzt  ist. 

19 
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9.  Vorrichtung  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  daB  das  erste  und  das  zweite  Antriebs- 
element  (160,  162)  eine  erste  bzw.  Zweite  Rolle 
(160,  162)  sind  und  daB  die  erste  Rolle  (160)  eine 
Fiihrungsrolle  (160)  und  die  zweite  Rolle  (162)  eine  5 
angetriebene  Rolle  (162)  ist. 

10.  Vorrichtung  nach  Anspruch  9,  dadurch  gekenn- 
zeichnet,  daB  das  Band  (32)  manuell  in  die  Band- 
positioniereinrichtung  (108,  109,  110,  111,  204)  10 
eingefuhrt  wird  und  daB  die  Bandpositioniereinrich- 
tung  (1  08,  1  09,  1  1  0,  1  1  1  ,  204)  eine  Blockiereinrich- 
tung  (158c)  aufweist,  die  das  Einfiihren  des  Bandes 
(32)  verhindert,  wenn  die  Bandpositioniereinrich- 
tung  (108,  109,  110,  111,  204)  in  der  Bindebe-  15 
triebsart  ist. 

11.  Vorrichtung  nach  Anspruch  10,  dadurch  gekenn- 
zeichnet,  daB  die  Blockiereinrichtung  (158c)  ein 
Lappenteil  (158c)  aufweist,  das  auf  der  zweiten  20 
Bandstiitzeinrichtung  (152)  angebracht  ist  und 
einen  Bandzufuhrweg  blockiert,  auf  welchem  das 
Band  (32)  in  die  Bandpositioniereinrichtung  (108, 
109,  110,  111,  204)  eingefuhrt  wird,  wenn  die 
zweite  Bandstiitzeinrichtung  (152)  in  der  Bindepo-  25 
sition  ist,  und  sich  von  dem  Weg  wegbewegt,  wenn 
die  zweite  Bandstiitzeinrichtung  (152)  in  der  Band- 
ladeposition  ist. 

12.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn-  30 
zeichnet,  daB  die  Steuereinrichtung  (185,  198,  202) 
einen  einzelnen  Positioniermotor  (204)  aufweist, 
der  bewirkt,  daB  die  Position  der  Platteneinrichtung 
(106,  112,  114)  relativ  zu  dem  Band  (32)  wahrend 
der  Bildung  des  Buchriickens,  der  ersten  Deckel-  35 
verklebung  und  der  zweiten  Deckelverklebung 
gesteuert  wird,  und  daB  der  einzelne  Positionier- 
motor  (204)  auch  Teil  der  Bandpositioniereinrich- 
tung  (1  08,  1  09,  1  1  0,  1  1  1  ,  202)  ist  und  bewirkt,  daB 
die  Distanz  zwischen  der  ersten  und  der  zweiten  40 
Bandfiihrungsflache  (113,  158)  eingestellt  wird, 
wenn  die  Bandpositioniereinrichtung  (108,  109, 
1  10,  1  1  1  ,  204)  in  der  Bandladebetriebsart  ist. 

13.  Vorrichtung  nach  Anspruch  12,  dadurch  gekenn-  45 
zeichnet,  daB  die  Platteneinrichtung  (106,  112, 
114)  eine  erste  und  eine  zweite  Platte  (112,  114) 
aufweist,  wobei  die  zweite  Platte  (114)  relativ  zu 
der  ersten  Platte  (112)  zwischen  einer  ersten  und 
einer  zweiten  gedrehten  Position  wahrend  der  Bil-  so 
dung  der  ersten  und  der  zweiten  Deckelverklebung 
drehbar  ist  und  daB  der  einzelne  Positioniermotor 
(204)  auBerdem  bewirkt,  daB  die  zweite  Platte 
(114)  zwischen  der  ersten  und  der  zweiten  gedreh- 
ten  Position  gedreht  wird.  ss 

14.  Vorrichtung  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  daB  sich  die  erste  und  die  zweite  Platte 
(112,  114)  zusammen  bewegen  zwischen  einer 

ersten  Plattenposition,  in  der  das  Band  (32)  gegen 
den  Rand  des  Stapels  (36)  gepreBt  wird,  urn  so  den 
Buchriicken  zu  bilden,  und  einer  zweiten  Plattenpo- 
sition,  in  der  das  Band  (32)  urn  das  Ende  des  Sta- 
pels  (36)  gefalzt  wird,  und  daB  der  einzelne 
Positioniermotor  (204)  weiter  bewirkt,  daB  sich  die 
erste  und  die  zweite  Platte  (112,  114)  zwischen  der 
ersten  und  der  zweiten  Plattenposition  bewegen. 

15.  Vorrichtung  nach  Anspruch  14,  dadurch  gekenn- 
zeichnet,  daB  der  einzelne  Positioniermotor  (204) 
ein  einzelnes  drehbares  Element  (109)  antreibt, 
welches  bewirkt,  daB  die  Distanz  zwischen  der 
ersten  und  der  zweiten  Bandfiihrungsflache  (113, 
158)  gesteuert  wird,  urn  die  Bewegung  zwischen 
der  ersten  und  der  zweiten  gedrehten  Position  zu 
steuern  und  urn  die  Bewegung  zwischen  der  ersten 
und  der  zweiten  Plattenposition  zu  steuern. 

16.  Verfahren  zum  Binden  einer  Vielzahl  von  in  einem 
Stapel  (36)  angeordneten  Blattern  unter  Verwen- 
dung  eines  Bandes  (32),  das  ein  flexibles  Substrat 
(32a)  hat,  welches  ein  Klebemittel  (32b,  32c)  tragt, 
wobei  das  Band  (32)  eine  von  mehreren  vorbe- 
stimmten  Bandbreiten  hat,  urn  Stapel  (36)  variie- 
render  Dicke  zuzulassen,  wobei  das  Verfahren  die 
Schritte  umfaBt: 

Stiitzen  des  Stapels  (36)  von  Blattern; 
Stiitzen  eines  ersten  Randes  des  Bandes  (32) 
unter  Verwendung  einer  ersten  Bandfiihrungs- 
flache  (113),  welche  den  ersten  Rand  des  Ban- 
des  (32)  erfaBt,  und 
Stiitzen  eines  zweiten  Randes  des  Bandes, 
der  zu  dem  ersten  Rand  entgegengesetzt  ist, 
unter  Verwendung  einer  zweiten  Bandfiih- 
rungsflache  (158); 
Positionieren  des  Bandes  (32)  in  bezug  auf  den 
Stapel  (36);  und 
Anbringen  des  Bandes  (32)  an  dem  Stapel  (36) 
von  Blattern,  urn  dadurch  einen  Buchriicken, 
eine  erste  Deckelverklebung  und  eine  zweite 
Deckelverklebung  zu  bilden, 
gekennzeichnet  durch  die  Schritte: 

automatisches  Messen  der  Dicke  des  zu 
bindenden  Stapels  (36),  und 
automatisches  Einstellen  des  Abstands 
zwischen  der  ersten  und  der  zweiten 
Bandfiihrungsflache  (113,  158)  auf  der 
Basis  des  MeBschrittes,  so  daB  die  Band- 
fiihrungsflachen  (113,  158)  urn  eine 
Strecke  voneinander  beabstandet  sind,  die 
einer  der  vorbestimmten  Bandbreiten  ent- 
spricht,  urn  so  das  Band  (32)  zuzulassen, 
das  die  eine  vorbestimmte  Breite  hat. 

17.  Verfahren  nach  Anspruch  16,  dadurch  gekenn- 
zeichnet,  daB  der  Schritt  des  Bildens  der  ersten 
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Deckelverklebung  den  Schritt  beinhaltet  Positionie- 
ren  des  Bandes  (32)  relativ  zu  dem  ersten  Deckel 
(36b)  an  einer  Stelle,  die  auf  dem  Schritt  des  auto- 
matischen  Messens  basiert. 

5 
18.  Verfahren  nach  Anspruch  17,  dadurch  gekenn- 

zeichnet,  daB  der  Schritt  des  Positionierens  des 
Bandes  (32)  relativ  zu  dem  ersten  Deckel  (36b)  den 
Schritt  beinhaltet  Stiitzen  des  Bandes  (32)  nur  an 
einem  der  entgegengesetzten  Bandrander.  w 

19.  Verfahren  nach  Anspruch  18,  dadurch  gekenn- 
zeichnet,  daB  der  Schritt  des  Stiitzens  des  Bandes 
(32)  nur  an  einem  der  entgegengesetzten  Rander 
ausgefiihrt  wird  unter  Verwendung  von  einer  der  is 
Bandfiihrungsflachen  (113). 

20.  Verfahren  nach  Anspruch  19,  dadurch  gekenn- 
zeichnet,  daB  anschlieBend  an  den  Schritt  des  Bil- 
dens  der  ersten  Deckelverklebung  das  Band  (32)  20 
unabhangig  von  den  Stiitzflachen  (113,  158) 
gestiitzt  wird. 

21.  Verfahren  nach  Anspruch  16,  dadurch  gekenn- 
zeichnet,  daB  der  Schritt  des  Stiitzens  des  Bandes  25 
(32)  an  entgegengesetzten  Randern  den  Schritt 
beinhaltet  Bilden  eines  Bandzufuhrweges,  der 
durch  die  Bandfiihrungsflachen  (113,  158)  festge- 
legt  wird,  und  Ausfiihren  der  weiteren  Schritte 
Anordnen  eines  Endes  von  einem  der  Bander  (32)  30 
in  dem  Bandzufiihrweg  und  Ziehen  des  angeordne- 
ten  Bandes  (32)  auf  dem  Bandzufiihrweg,  bis  das 
Band  (32)  in  einer  Bandladeposition  ist,  in  der  ein 
Bandende  in  Ausrichtung  mit  einem  Ende  des  zu 
bindenden  Stapels  (36)  angeordnet  ist  und  ein  35 
zweites  Bandende,  das  zu  dem  einen  Bandende 
entgegengesetzt  ist,  in  Ausrichtung  mit  einem  wei- 
teren  Ende  des  zu  bindenden  Stapels  (36)  ange- 
ordnet  ist. 

40 
22.  Verfahren  nach  Anspruch  21,  dadurch  gekenn- 

zeichnet,  daB  der  Schritt  des  Ziehens  den  Schritt 
beinhaltet  Treiben  des  Bandes  (32)  in  die  Bandla- 
deposition  mit  einer  ersten  Geschwindigkeit  gefolgt 
von  dem  Schritt  Treiben  des  Bandes  (32)  in  die  45 
Bandladeposition  mit  einer  zweiten  Geschwindig- 
keit,  die  groBer  als  die  erste  Geschwindigkeit  ist. 

23.  Verfahren  nach  Anspruch  22,  gekennzeichnet 
durch  den  Schritt  Verhindern,  daB  ein  weiteres  so 
Band  (32)  in  den  Bandzufiihrweg  gezogen  wird, 
wenn  die  erste  Deckelverklebung  gebildet  wird. 

24.  Verfahren  nach  Anspruch  23,  dadurch  gekenn- 
zeichnet,  daB  der  Schritt  des  Verhinderns  den  ss 
Schritt  beinhaltet  Positionieren  eines  Blockierele- 
ments  (158c)  in  dem  Zufuhrweg  des  Bandes  (32). 

Revendications 

1  .  Appareil  pour  relier  plusieurs  feuilles  disposees  en 
une  pile  (36)  utilisant  une  bande  de  reliure  (32)  qui 
englobe  un  substrat  de  bande  flexible  (32a)  qui 
porte  un  adhesif  (32b,  32c),  la  bande  (32)  etant  col- 
lee  aux  premiere  et  deuxieme  feuilles  de  couver- 
ture  (36b,  36a)  de  la  pile  (36)  et  venant  se  mettre  en 
contact  avec  un  bord  de  la  pile  (36)  de  fagon  a  for- 
mer  un  dos  de  livre,  la  bande  possedant  une  lar- 
geur  parmi  plusieurs  largeurs  predetermines  pour 
prendre  en  compte  des  piles  (36)  d'epaisseurs 
variables,  ledit  appareil  comprenant: 

un  moyen  de  support  de  pile  (44,  46,  104,  76, 
84)  pour  supporter  la  pile  (36)  de  feuilles; 
un  moyen  de  positionnement  de  bande  (108, 
1  09,  1  1  0,  1  1  1  ,  204)  pour  recevoir  la  bande  (32) 
et  positionner  la  bande  (32)  par  rapport  a  la  pile 
(36),  englobant  un  premier  moyen  de  support 
de  bande  (1  08,  110,  111,  113)  pour  supporter 
la  bande  (32)  et  comportant  une  premiere  sur- 
face  de  guidage  de  bande  (113)  qui  vient  se 
mettre  en  contact  avec  un  premier  bord  de  la 
bande  (32),  et  un  second  moyen  de  support  de 
bande  (152)  pour  supporter  la  bande  (32)  et 
comportant  une  seconde  surface  de  guidage 
de  bande  (1  58)  qui  vient  se  mettre  en  contact 
avec  un  second  bord  de  la  bande  (32)  oppose 
au  premier  bord; 
un  moyen  de  plateau  (106,  112,  114)  pour 
appliquer  la  bande  (32)  sur  la  pile  (36)  de 
feuilles  de  fagon  a  former  le  dos  du  livre,  un 
scellement  de  la  premiere  couverture  et  un 
scellement  de  la  seconde  couverture,  et 
un  moyen  de  commande  (185,  198,  202)  pour 
commander  ledit  moyen  de  support  de  piles 
(44,  46,  104,  76,  84)  et  ledit  moyen  de  plateau 
(112,  114)  de  fagon  a  former  le  dos  du  livre,  le 
scellement  de  la  premiere  couverture  et  le 
scellement  de  la  seconde  couverture, 

caracterise  en  ce  que  ledit  moyen  de 
commande  (185,  198,  202)  englobe  un  moyen 
de  mesure  (58,  60,  185,  198)  pour  mesurer 
automatiquement  I'epaisseur  de  la  pile  (36)  qui 
doit  etre  reliee  lorsque  le  moyen  de  positionne- 
ment  de  bande  (108,  109,  110,  111,  204)  se 
trouve  dans  le  mode  de  chargement  de  la 
bande,  et 

en  ce  que  le  moyen  de  commande  (185, 
198,  202)  englobe  en  outre  un  moyen  (206) 
associe  au  moyen  de  positionnement  de  bande 
(108,  109,  110,  1  1  1  ,  204)  pour  regler  automati- 
quement  la  distance  entre  les  surfaces  de  gui- 
dage  de  bande  (113,  158)  en  reponse  au 
moyen  de  mesure  (58,  60,  185,  198)  lorsque  le 
moyen  de  positionnement  de  bande  (108,  109, 
110,111,  204)  se  trouve  dans  le  mode  de  char- 
gement  de  bande,  de  telle  sorte  que  les  pre- 
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mier  et  second  moyens  de  support  de  bande 
(108,  110,  111,  113  et  152)  sont  a  meme  de 
supporter  une  bande  (32)  possedant  une  des 
largeurs  predetermines  en  se  basant  sur 
I'epaisseur  de  la  pile  (36)  a  relier. 

2.  Appareil  selon  la  revendication  1  ,  caracterise  en  ce 
que  le  premier  moyen  de  support  de  bande  (108, 
110,  111,  113)  est  mobile  entre  une  position  de 
chargement  de  bande  lorsque  le  moyen  de  posi- 
tionnement  de  bande  (1  08,  1  09,  110,  111,  204)  se 
trouve  dans  le  mode  de  chargement  de  bande  et 
une  position  de  reliure  lorsque  le  moyen  de  posi- 
tionnement  de  bande  (1  08,  1  09,  110,  111,  204)  se 
trouve  dans  le  mode  de  reliure  et,  lorsque  le  moyen 
de  positionnement  de  bande  se  trouve  dans  le 
mode  de  reliure,  le  moyen  de  commande  (185,  198, 
202)  est  mis  en  service  pour  positionner  le  premier 
moyen  de  support  de  bande  (108,  110,  111,  113) 
par  rapport  a  la  pile  (36)  a  un  endroit  dependant  de 
I'epaisseur  de  la  pile  (36),  tel  que  determine  par  le 
moyen  de  mesure  (58,  60,  185,  198),  pour  permet- 
tre  de  forcer  I'un  vers  I'autre  le  second  bord  de  la 
bande  (32)  et  la  premiere  feuille  de  couverture 
(36b)  de  la  pile  (36). 

3.  Appareil  selon  la  revendication  2,  caracterise  en  ce 
que  le  second  moyen  de  support  de  bande  (152) 
est  mobile  entre  une  position  de  chargement  de 
bande  lorsque  le  moyen  de  positionnement  de 
bande  (108,  109,  110,  1  1  1  ,  204)  se  trouve  dans  I  e 
mode  de  chargement  de  bande  et  une  position  de 
reliure  a  I'ecart  de  la  position  de  chargement  de 
bande  lorsque  le  moyen  de  positionnement  de 
bande  (108,  109,  110,  1  1  1  ,  204)  se  trouve  dans  I  e 
mode  de  reliure,  si  bien  que  le  second  moyen  de 
support  de  bande  (152)  est  positionne  de  telle  sorte 
que  le  premier  moyen  de  support  de  bande  (108, 
110,  111,  113)  est  libre  de  se  deplacer  entre  la 
position  de  chargement  de  bande  et  la  position  de 
reliure. 

4.  Appareil  selon  la  revendication  3,  caracterise  en  ce 
que  le  premier  moyen  de  support  de  bande  (108, 
110,  111,  113)  englobe  un  moyen  de  montage 
(108,  111)  pour  faire  en  sorte  que  la  premiere  sur- 
face  de  guidage  de  bande  (113)  se  deplace  en  for- 
mant  un  arc  entre  les  positions  de  chargement  de 
bande  et  de  reliure. 

5.  Appareil  selon  la  revendication  4,  caracterise  en  ce 
que  le  moyen  de  montage  (108,  111)  englobe  un 
arbre  rotatif  (108)  et  un  bras  de  support  (111) 
reliant  la  surface  de  guidage  de  bande  (113)  a 
I'arbre  (108). 

6.  Appareil  selon  la  revendication  5,  caracterise  en  ce 
qu'il  englobe  en  outre  un  moyen  d'entramement  de 
bande  (160,  162,  164,  166)  pour  detecter  le 

moment  ou  le  moyen  de  positionnement  de  bande 
(108,  109,  110,  111,  202)  se  trouve  dans  le  mode 
de  chargement  de  bande  et  pour  tirer  une  bande 
(32)  dans  le  moyen  de  positionnement  de  bande 

5  (1  08,  1  09,  1  1  0,  1  1  1  ,  204)  au  debut  d'une  operation 
de  reliure. 

7.  Appareil  selon  la  revendication  6,  caracterise  en  ce 
qu'on  insere  manuellement  la  bande  (32)  dans  le 

10  moyen  de  positionnement  de  bande  (1  08,  1  09,  1  1  0, 
111,  204)  et  en  ce  que  le  moyen  d'entramement  de 
bande  (160,  162,  164,  166)  tire  dans  un  premier 
temps  la  bande  (32)  dans  le  moyen  de  positionne- 
ment  de  bande  (108,  109,  110,  1  1  1  ,  204)  a  une  pre- 

15  miere  vitesse,  puis  tire  la  bande  (32)  a  une  seconde 
vitesse  superieure  a  la  premiere  vitesse. 

8.  Appareil  selon  la  revendication  6,  caracterise  en  ce 
que  le  moyen  d'entramement  de  bande  (160,  162, 

20  164,  166)  englobe  des  premier  et  second  elements 
d'entramement  (160,  162)  qui  viennent  se  mettre 
en  contact  avec  la  bande  (32)  sur  les  cotes  oppo- 
ses  de  cette  derniere  lorsque  le  moyen  de  position- 
nement  de  bande  (108,  109,  110,  111,  204)  se 

25  trouve  dans  le  mode  de  chargement  de  bande,  le 
premier  element  d'entramement  (160)  etant  sup- 
ports  sur  le  second  moyen  de  support  de  bande 
(152). 

30  9.  Appareil  selon  la  revendication  8,  caracterise  en  ce 
que  les  premier  et  second  elements  d'entramement 
(160,  162)  sont  des  premier  et  second  rouleaux 
(160,  162),  respectivement,  et  en  ce  que  le  premier 
rouleau  (160)  est  un  rouleau  fou  (160)  et  le  second 

35  rouleau  (162)  est  un  rouleau  attaque  (162). 

10.  Appareil  selon  la  revendication  9,  caracterise  en  ce 
qu'on  insere  manuellement  la  bande  (32)  dans  le 
moyen  de  positionnement  de  bande  (1  08,  1  09,  1  1  0, 

40  111,  204),  le  moyen  de  positionnement  de  bande 
(108,  109,  110,  111,  204)  englobant  un  moyen  de 
serrage  (158c)  pour  empecher  I'insertion  de  la 
bande  (32)  lorsque  le  moyen  de  positionnement  de 
bande  (108,  109,  110,  111,  204)  se  trouve  dans  le 

45  mode  de  reliure. 

11.  Appareil  selon  la  revendication  10,  caracterise  en 
ce  que  le  moyen  de  serrage  (158c)  englobe  un  ele- 
ment  de  patte  (158c)  monte  sur  le  second  moyen 

so  de  support  de  bande  (152)  qui  obstrue  une  voie 
d'alimentation  de  la  bande  le  long  de  laquelle  la 
bande  (32)  est  inseree  dans  le  moyen  de  position- 
nement  de  bande  (1  08,  1  09,  1  1  0,  1  1  1  ,  204)  lorsque 
le  second  moyen  de  support  de  bande  (152)  se 

55  trouve  dans  la  position  de  reliure  et  s'ecarte  de  la 
voie  lorsque  le  second  moyen  de  support  de  bande 
(1  52)  se  trouve  dans  la  position  de  chargement  de 
bande. 
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1  2.  Appareil  selon  la  revendication  1  ,  caracterise  en  ce 
que  ledit  moyen  de  commande  (185,  198,  202) 
englobe  un  moteur  de  positionnement  unique  (204) 
qui  est  mis  en  service  pour  regler  la  position  du 
moyen  de  plateau  (106,  112,  114)  par  rapport  a  la 
bande  (32)  au  cours  de  la  formation  du  dos  du  livre, 
du  scellement  de  la  premiere  couverture  et  du  scel- 
lement  de  la  seconde  couverture,  et  en  ce  que  ledit 
moteur  unique  de  positionnement  (204)  fait  egale- 
ment  partie  du  moyen  de  positionnement  de  bande 
(108,  109,  110,  1  1  1  ,  202)  et  est  mis  en  service  pour 
regler  la  distance  entre  les  premiere  et  seconde 
surfaces  de  guidage  de  bande  (1  1  3,  1  58)  lorsque  le 
moyen  de  positionnement  de  bande  (1  08,  1  09,  1  1  0, 
111,  204)  se  trouve  dans  le  mode  de  chargement 
de  bande. 

13.  Appareil  selon  la  revendication  12,  caracterise  en 
ce  que  le  moyen  de  plateau  (116,  112,  114) 
englobe  des  premier  et  second  plateaux  (112,11  4), 
le  second  plateau  (1  1  4)  etant  a  meme  de  tourner 
par  rapport  au  premier  plateau  (112)  entre  des  pre- 
miere  et  seconde  positions  de  rotation  lors  de  la 
realisation  des  scellements  des  premiere  et 
seconde  couvertures,  et  en  ce  que  ledit  moteur  de 
positionnement  unique  (204)  est  egalement  mis  en 
service  pour  faire  tourner  ledit  second  plateau 
(114)  entre  lesdites  premiere  et  seconde  positions 
de  rotation. 

14.  Appareil  selon  la  revendication  13,  caracterise  en 
ce  que  les  premier  et  second  plateaux  (112,  114) 
se  deplacent  tous  deux  entre  une  premiere  position 
de  plateau  dans  laquelle  la  bande  (32)  est  force 
contre  le  bord  de  la  pile  (36)  de  fagon  a  fermer  le 
dos  du  livre  et  une  seconde  position  de  plateau 
dans  laquelle  la  bande  (32)  est  repliee  autour  de 
I'extremite  de  la  pile  (36),  et  en  ce  que  le  moteur  de 
positionnement  unique  (204)  est  en  outre  mis  en 
service  pour  deplacer  les  premier  et  second  pla- 
teaux  (112,  114)  entre  les  premiere  et  seconde 
positions  du  plateau. 

15.  Appareil  selon  la  revendication  14,  caracterise  en 
ce  que  le  moteur  de  positionnement  unique  (204) 
entrame  un  element  rotatif  unique  (1  09)  qui  est  mis 
en  service  pour  regler  la  distance  entre  les  pre- 
miere  et  seconde  surfaces  de  guidage  de  bande 
(113,  158),  pour  regler  le  mouvement  entre  les  pre- 
miere  et  seconde  positions  de  rotation  et  pour 
regler  le  mouvement  entre  les  premiere  et  seconde 
positions  de  plateau. 

16.  Procede  de  reliure  de  plusieurs  feuilles  disposes 
en  une  pile  (36),  en  utilisant  une  bande  (32)  posse- 
dant  un  substrat  flexible  (32a)  qui  porte  un  adhesif 
(32b,  32c),  la  bande  (32)  possedant  une  largeur 
parmi  plusieurs  largeurs  predetermines  pour 
prendre  en  compte  des  piles  (36)  d'epaisseurs 

variables,  ledit  procede  comprenant  les  etapes 
consistant  a: 

supporter  la  pile  (36)  de  feuilles; 
5  supporter  un  premier  bord  de  la  bande  (32)  en 

utilisant  une  premiere  surface  de  guidage  de 
bande  (113)  qui  vient  se  mettre  en  contact 
avec  le  premier  bord  de  la  bande  (32)  et  sup- 
porter  un  second  bord  de  la  bande  oppose  au 

10  premier  bord  en  utilisant  une  seconde  surface 
de  guidage  de  bande  (158); 
positionner  la  bande  (32)  par  rapport  a  la  pile 
(36);  et 
appliquer  la  bande  (32)  contre  la  pile  (36)  de 

15  feuilles  pour  ainsi  formel  un  dos  du  livre,  un 
scellement  de  la  premiere  couverture  et  un 
scellement  de  la  seconde  couverture, 

caracterise  par  les  etapes  consistant  a: 

20  mesurer  automatiquement  I'epaisseur  de 
la  pile  (36)  qui  doit  etre  reliee,  et 
regler  automatiquement  la  distance  entre 
les  premiere  et  seconde  surfaces  de  gui- 
dage  de  bande  (1  1  3,  1  58)  en  se  basant  sur 

25  ladite  etape  de  mesure,  de  telle  sorte  que 
les  surfaces  de  guidage  de  bande  respec- 
tives  (113,  158)  sont  espacees  I'une  de 
I'autre  sur  une  distance  qui  correspond  a 
une  des  largeurs  predetermines  de  fagon 

30  a  prendre  en  compte  la  bande  (32)  posse- 
dant  la  largeur  predetermine. 

17.  Procede  selon  la  revendication  16,  caracterise  en 
ce  que  I'etape  de  realisation  du  scellement  de  la 

35  premiere  couverture  englobe  I'etape  consistant  a 
positionner  la  bande  (32)  par  rapport  a  la  premiere 
couverture  (36b)  a  un  endroit  determine  en  se 
basant  sur  ladite  etape  de  mesure  automatique. 

40  18.  Procede  selon  la  revendication  17,  caracterise  en 
ce  que  I'etape  de  positionnement  de  la  bande  (32) 
par  rapport  a  la  premiere  couverture  (36b)  englobe 
I'etape  consistant  a  supporter  la  bande  (32)  unique- 
ment  a  un  de  ses  bords  opposes. 

45 
19.  Procede  selon  la  revendication  18,  caracterise  en 

ce  que  I'etape  consistant  a  supporter  la  bande  (32) 
uniquement  a  un  de  ses  bords  opposes  est  realise 
en  utilisant  une  des  surfaces  de  guidage  de  bande 

so  respectives  (113). 

20.  Procede  selon  la  revendication  19,  caracterise  en 
ce  que,  suite  a  I'etape  de  realisation  du  scellement 
de  la  premiere  couverture,  la  bande  (32)  est  sup- 

55  porte  independamment  des  surfaces  de  support 
respectives  (113,  158). 

21.  Procede  selon  la  revendication  16,  caracterise  en 
ce  que  I'etape  consistant  a  supporter  la  bande  (32) 
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a  ses  bords  opposes  englobe  I'etape  consistant  a 
former  une  voie  d'alimentation  de  bande  def  inie  par 
les  surfaces  de  guidage  de  bande  respectives  (113, 
1  58)  et  englobe  les  etapes  supplementaires  consis- 
tant  a  disposer  une  extremite  d'une  des  bandes  5 
(32)  dans  la  voie  d'alimentation  de  bande  et  a  tirer 
la  bande  (32)  le  long  de  la  voie  d'alimentation  de 
bande  jusqu'a  ce  que  la  bande  (32)  se  trouve  dans 
une  position  de  chargement  de  bande,  une  extre- 
mite  de  la  bande  etant  positionnee  en  alignement  w 
avec  une  extremite  de  la  pile  (36)  a  relier  et  une 
seconde  extremite  de  la  bande  opposee  a  la  pre- 
miere  extremite  de  la  bande  etant  positionnee  en 
alignement  avec  I'autre  extremite  de  la  pile  (36)  a 
relier.  rs 

22.  Procede  selon  la  revendication  21,  caracterise  en 
ce  que  I'etape  de  traction  englobe  I'etape  consis- 
tant  a  entramer  la  bande  (32)  dans  la  position  de 
chargement  de  bande  a  une  premiere  vitesse  sui-  20 
vie  de  I'etape  consistant  a  entramer  la  bande  (32) 
dans  la  position  de  chargement  de  bande  a  une 
seconde  vitesse,  superieure  a  ladite  premiere 
vitesse. 

25 
23.  Procede  selon  la  revendication  22,  caracterise  en 

ce  qu'il  englobe  I'etape  consistant  a  empecher  une 
autre  bande  (32)  d'etre  tiree  dans  la  voie  d'alimen- 
tation  de  bande  lors  de  la  realisation  du  scellement 
de  la  premiere  couverture.  30 

24.  Procede  selon  la  revendication  23,  caracterise  en 
ce  que  I'etape  d'empechement  englobe  I'etape  con- 
sistant  a  positionner  un  element  de  serrage  (158c) 
dans  la  voie  d'alimentation  de  bande  (32).  35 
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