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©  in  order  to  avoid  ergonomic  problems  such  as 
carpel  tunnel  syndrome  while  improving  productivity, 
an  apparatus  for  feeding  signatures  to  a  binding  line 
(24)  is  disclosed.  The  apparatus  includes  a  pocket 
(26)  adjacent  a  binding  line  for  receiving  signatures 
to  be  delivered  to  the  binding  line.  It  also  includes 
first  and  second  signature  feeders  (28,30)  for  feeding 
signatures  from  a  source  to  a  signature  transfer 
mechanism  (32)  which  extends  to  the  pocket  adja- 
cent  the  binding  line.  The  apparatus  further  con- 
templates  at  least  one  of  the  signature  feeders  re- 
ceiving  signatures  directly  from  the  source.  In  order 
to  facilitate  the  efficient  operation  of  the  signature 
feeders  of  the  invention,  the  signature  transfer 
mechanism  has  a  signature  receiving  end.  The  sig- 
nature  receiving  end  is  positioned  above  the  signa- 
ture  feeders  and  is  adapted  to  transfer  signatures  to 
the  pocket  in  either  a  shingled  stream  fashion  or  a 
one-at-a-time  fashion.  The  signature  transfer  mecha- 
nism  also  has  a  signature  transferring  end  positioned 
adjacent  the  pocket. 

Fig.  1 
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Field  of  the  Invention 

The  present  invention  is  generally  directed  to  a 
signature  feeder  and,  more  particularly,  an  appara- 
tus  for  feeding  signatures  to  a  binding  line. 

Background  of  the  Invention 

In  recent  years,  many  large  circulation  period- 
icals  have  appeared  which  require  rapid  handling  of 
portions  of  the  periodicals  consisting  of  signatures 
which  are  gathered  for  binding,  trimmed,  bundled 
for  minimum  shipping  costs,  and  shipped.  A  typical 
operation  utilizes  a  multitude  of  inserter  pockets, 
each  of  which  receives  signatures  seriatim  from  a 
signature  supply  means,  opens  each  signature,  and 
drops  the  signatures  to  successively  straddle  a 
gathering  chain  which  runs  in  front  of  the  inserter 
pockets  and  carries  the  complete  collection  of 
gathered  signatures  to  a  location  for  further  pro- 
cessing  to  complete  the  binding  process.  More- 
over,  because  of  the  need  for  highly  efficient  plant 
operations,  there  has  been  a  constant  effort  to 
increase  the  speed  at  which  machines  operate 
which  has  required  the  development  of  new  tech- 
niques  for  handling  the  signatures  at  all  stages  of 
the  binding  process. 

In  addition  to  high  speed  operation,  many  large 
circulation  periodicals  are  now  demanding  a  degree 
of  flexibility  that  has  heretofore  been  considered 
impossible.  This  is  particularly  true,  for  instance, 
where  the  periodical  wishes  to  include  one  or  more 
personalized  messages  or  other  customized  infor- 
mation  or  the  like,  but  this  must  be  done  without 
significant  reduction  in  the  cyclic  rate  of  operation 
that  would  otherwise  decrease  plant  efficiency 
thereby  increasing  costs  while  possibly  failing  to 
accommodate  the  high  volume  presently  produced 
by  the  U.S.  printing  industry  which  requires  that  the 
most  efficient  possible  use  be  made  of  manpower, 
equipment  and  plant  space.  Furthermore,  since  the 
need  for  individualized  message  printing  is  spo- 
radic,  the  equipment  to  achieve  this  objective 
should  be  compatible  with  a  normal  bindery  line. 

In  the  past,  the  only  known  manner  of  printing 
an  individualized  message  on  an  internal  signature 
in  a  binding  operation  has  been  less  than  entirely 
satisfactory.  More  specifically,  it  is  known  to  print 
such  a  message  or  information  on  such  a  signa- 
ture,  provided  this  is  done  only  after  the  signature 
is  on  a  binding  line  conveyor  which  means  that, 
due  to  the  high  speed  operation  of  a  binding  line 
conveyor  coupled  with  the  fact  that  the  backbone 
travels  in  the  direction  of  travel  of  the  conveyor, 
any  such  printing  had  to  be  parallel  to  the  back- 
bone  (see,  for  instance,  U.S.  Patent  Nos.  4,121,818 
and  4,395,031).  While  this  has  sometimes  been 
found  to  be  acceptable  for  certain  applications,  it 

would  be  most  desirable  to  also  be  able  to  print  in 
a  direction  perpendicular  to  the  backbone. 

In  other  words,  by  printing  in  a  direction  per- 
pendicular  to  the  backbone,  it  would  be  possible  to 

5  provide  individualized  messages  oriented  in  a  nor- 
mal  fashion.  Thus,  the  individualized  message 
could  be  incorporated  directly  into  text  already  on 
a  given  page  of  a  signature  where  it  would  appear 
that  the  original  printing  of  the  signature  had  incor- 

io  porated  that  message.  In  this  manner,  large  circula- 
tion  periodicals  could  achieve  a  degree  and  level  of 
flexibility  that  has  heretofore  been  considered  im- 
possible. 

Most  recently,  truly  successful  apparatus  and 
75  methods  for  individually  printing  signatures  during 

delivery  to  a  binding  line  conveyor  have  been 
achieved.  These  apparatus  and  methods  are  fully 
illustrated,  described  and  claimed  in  commonly 
owned  and  copending  patent  application  of  Gunnar 

20  Auksi  for:  "Apparatus  and  Method  for  Individually 
Printing  Signatures  During  Delivery  to  a  Binding 
Line  Conveyor,"  U.S.  Serial  No.  224,332,  filed  July 
26,  1988,  and  commonly  owned  and  copending 
patent  application  of  Mayer  et  al.  for:  "Apparatus 

25  and  Method  for  Individually  Printing  Signatures 
During  Delivery  to  a  Bindery  Line,"  U.S.  Serial  No. 

,  filed  June  25,  1990.  Despite  the 
achievements  of  the  apparatus  and  methods  of 
these  earlier  filed  applications,  it  has  remained  to 

30  further  the  availability  of  commercially  satisfactory 
techniques. 

More  specifically,  these  apparatus  and  meth- 
ods  tended  to  operate,  in  other  respects,  as  con- 
ventional  inserter  pockets.  This  was  quite  effective 

35  but,  in  even  more  recent  times,  there  has  been  a 
growing  awareness  of  certain  additional  problems 
in  terms  of  the  productivity  of  binding  lines,  espe- 
cially  certain  ergonomic  problems  such  as  carpel 
tunnel  syndrome,  that  are  often  experienced  by 

40  binding  line  employees.  As  for  these  problems,  it 
will  no  doubt  be  appreciated  that  they  exist  wheth- 
er  or  not  ink  jet  printing  is  required  and/or  utilized. 

Moreover,  these  problems  are  known  to  exist 
regardless  of  the  technique  of  feeding  the  signa- 

45  tures  to  the  binding  line.  Thus,  it  would  be  highly 
desirable  to  provide  a  new  and  improved  apparatus 
for  feeding  signatures  to  a  binding  line  in  either  a 
shingled  stream  fashion  or  one-at-a-time  fashion. 
Still  additionally,  it  would  be  highly  desirable  to 

50  further  enhance  the  versatility  as  well  as  the  pro- 
ductivity  of  signature  feeding  in  a  binding  line. 

For  this  purpose,  it  will  be  appreciated  that  any 
apparatus  that  was  proposed  necessarily  had  to  be 
compatible  with  the  limit  on  the  space  that  is 

55  available  in  a  binding  line  facility.  In  development 
of  the  present  invention,  it  was  established  as  a 
goal  for  the  signature  feeding  apparatus  to  primar- 
ily  address  concerns  in  terms  of  ergonomic  prob- 
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lems  such  as  carpel  tunnel  syndrome  and  the  like, 
but  it  was  found  that  in  solving  this  problem  it  was 
also  possible  to  increase  capacity  for  stacked  sig- 
natures  within  the  same  or  a  similar  amount  of  floor 
space  while  operating  at  high  speed  and  accepting 
signatures  in  a  variety  of  different  ways,  e.g.,  by 
conventional  human  interface,  log  loading,  and/or 
robot  supply.  Still  additionally,  such  an  apparatus 
was  found  to  be  capable  of  operation  at  high  speed 
and  to  be  capable  of  accommodating  ink  jet  print- 
ing  perpendicular  to  the  backbone. 

The  present  invention  is  thus  directed  to  over- 
coming  the  foregoing  problems  and  achieving  the 
resulting  objects  as  established  by  the  develop- 
ment  of  the  unique  signature  feeding  apparatus 
described  herein. 

Summary  of  the  Invention 

It  is  a  principal  object  of  the  present  invention 
to  provide  an  improved  apparatus  for  feeding  sig- 
natures  to  a  binding  line.  It  is  a  further  object  of  the 
present  invention  to  provide  a  signature  feeding 
apparatus  which  may  be  configured  to  feed  signa- 
tures  in  either  a  shingled  stream  or  one-at-a-time 
fashion  wherein  the  apparatus  accepts  a  high  ca- 
pacity  of  stacked  signatures  in  a  minimum  amount 
of  floor  space  and  operates  at  high  speed  to  in- 
crease  productivity.  It  is  an  additional  object  of  the 
present  invention  to  provide  a  signature  feeding 
apparatus  sensitive  to  ergonomic  problems. 

Accordingly,  the  present  invention  is  directed 
to  an  apparatus  for  feeding  signatures  to  a  binding 
line  in  such  a  manner  as  to  achieve  the  foregoing 
objectives.  The  apparatus  includes  a  pocket  adja- 
cent  the  binding  line  for  receiving  signatures  to  be 
delivered  to  the  binding  line.  First  and  second 
means  are  provided  for  feeding  signatures  from  a 
source  to  a  signature  transfer  means  extending  to 
the  pocket  adjacent  the  binding  line.  The  apparatus 
operates  such  that  at  least  one  of  the  feeding 
means  receives  signatures  directly  from  the 
source.  In  a  preferred  embodiment,  the  first  and 
second  feeding  means  are  adapted  to  feed  signa- 
tures  to  the  signature  transfer  means  in  a  generally 
vertical  stack. 

Preferably,  the  signature  transfer  means  has  a 
signature  receiving  end  positioned  above  the  first 
and  second  feeding  means  and  a  signature  trans- 
ferring  end  positioned  adjacent  the  pocket  opposite 
the  binding  line.  It  is  also  within  the  present  inven- 
tion  to  provide  means  intermediate  the  feeding 
means  and  the  pocket  for  printing  on  the  signa- 
tures  perpendicular  to  the  backbones  thereof.  Addi- 
tionally,  the  signature  transfer  means  advanta- 
geously  includes  means  for  transferring  signatures 
to  the  pocket  in  either  a  shingled  stream  or  one-at- 
a-time  fashion. 

In  a  highly  preferred  embodiment,  the  appara- 
tus  is  configured  to  include  a  pocket  interface  for 
delivering  signatures  to  the  pocket  on  the  side  of 
the  pocket  opposite  the  binding  line.  The  signature 

5  transfer  means  then  includes  a  signature  receiving 
and  separating  end  positioned  above  the  generally 
vertical  signature  stack  and,  thus,  above  the  first 
and  second  signature  feeding  means,  and  the  sig- 
nature  transferring  end  of  the  signature  transfer 

io  means  is  positioned  adjacent  the  pocket  interface. 
With  this  arrangement,  at  least  one  of  the  signature 
feeding  means  is  preferably  also  generally  verti- 
cally  movable  from  a  feeding  position  to  a  position 
for  receiving  signatures  directly  from  the  source. 

is  More  specifically,  the  one  of  the  feeding  means 
adapted  to  receive  signatures  directly  from  the 
source  will  advantageously  comprise  a  lower  feed- 
ing  system  while  the  other  of  the  feeding  means 
will  comprise  an  upper  feeding  system.  The  lower 

20  feeding  system  will  also  comprise  a  portion  of  a 
signature  receiving  system  adapted  to  control  the 
absolute  position  of  the  lower  feeding  system  when 
in  the  signature  receiving  position.  The  lower  feed- 
ing  system  will  further  include  a  signature  support- 

25  ing  plate  which  will  advantageously  be  operatively 
associated  with  a  drive  system  for  vertically  moving 
the  plate.  With  this  arrangement,  the  drive  system 
is  adapted  to  move  the  signature  supporting  plate 
from  a  vertical  upper  limit  in  the  feeding  position  to 

30  a  vertical  lower  limit  in  the  signature  receiving 
position. 

Preferably,  the  signature  receiving  system  in- 
cludes  sensing  means  operatively  associated  with 
the  drive  system  for  the  signature  supporting  plate 

35  which  is  advantageously  adjustably  positioned  at  a 
preselected  signature  loading  height  that  may  be 
reset  for  each  individual  operator  at  any  position 
intermediate  the  vertical  upper  limit  and  the  vertical 
lower  limit.  The  signature  receiving  system  is  such 

40  as  to  cause  the  drive  system  to  initially  position  the 
signature  supporting  plate  at  the  preselected  signa- 
ture  loading  height  to  assist  a  particular  operator  in 
placing  signatures  thereon  when  the  signature  sup- 
porting  plate  is  in  the  signature  receiving  position. 

45  Still  additionally,  the  sensing  means  is  operable  to 
cause  the  drive  system  to  lower  the  signature  sup- 
porting  plate  in  such  manner  as  to  cause  the  top  of 
the  signatures  placed  thereon  at  any  time  by  the 
operator  to  be  maintained  at  the  preselected  signa- 

50  ture  loading  height  until  such  time  as  the  signature 
supporting  plate  reaches  the  vertical  lower  limit. 

As  for  the  upper  feeding  system,  it  preferably 
includes  signature  supporting  fingers  operatively 
associated  with  a  drive  system  for  generally  verti- 

55  cal  movement  thereof.  More  specifically,  the  drive 
system  is  adapted  to  move  the  signature  support- 
ing  fingers  from  a  vertical  lower  limit  to  a  vertical 
upper  limit,  both  in  the  feeding  position. 
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In  one  embodiment,  the  signature  receiving 
and  separating  end  of  the  signature  separation  and 
transfer  means  includes  shingling  means  adjacent 
the  top  of  a  generally  vertical  signature  stack  for 
forming  signatures  into  a  shingled  stream  for  trans- 
fer  to  the  pocket  interface.  Further,  the  signature 
separation  and  transfer  means  includes  a  shingled 
stream  conveyor  leading  from  the  shingling  means 
to  the  signature  transferring  end  positioned  adja- 
cent  the  pocket  interface  for  transferring  signatures 
from  the  shingling  means  in  the  shingled  stream. 

In  an  alternative  embodiment,  the  signature  re- 
ceiving  and  separating  end  of  the  signature  separa- 
tion  and  transfer  means  includes  separating  means 
adjacent  the  top  of  a  generally  vertical  signature 
stack  for  forming  signatures  into  a  one-at-a-time 
stream  for  transfer  to  the  pocket  interface.  Further, 
the  signature  separation  and  transfer  means  in- 
cludes  a  conveyor  leading  from  the  separating 
means  to  the  signature  transferring  end  positioned 
adjacent  the  pocket  interface  for  transferring  signa- 
tures  from  the  separating  means  in  the  one-at-a- 
time  stream. 

Preferably,  in  the  alternative  embodiment, 
means  are  provided  along  the  conveyor  for  printing 
on  the  signatures  perpendicular  to  the  backbones 
thereof. 

In  the  embodiment  for  transferring  signatures  in 
a  shingled  stream,  the  shingling  means  includes  a 
central  upwardly  and  outwardly  inclined  guide  and 
a  pair  of  signature  edge  supports  laterally  outward 
of  the  inclined  guide  for  separating  signatures  into 
the  shingled  stream  at  the  top  of  the  generally 
vertical  signature  stack.  The  signature  edge  sup- 
ports  each  have  a  ramp-like  surface  for  the  signa- 
tures  and  a  pressurized  air  outlet  in  the  ramp-like 
surface  for  assisting  in  separating  the  signatures 
into  the  shingled  stream,  and  a  central  upwardly 
and  outwardly  inclined  spring  band  is  also  provided 
in  a  position  where  it  is  spaced  rearwardly  of  the 
inclined  guide.  Along  with  these  details  of  the  shin- 
gling  means,  a  belt  drive  system  is  advantageously 
provided  which  includes  a  belt  positioned  between 
each  of  the  signature  edge  supports  and  the  in- 
clined  guide  for  moving  signatures  from  the  top  of 
the  generally  vertical  signature  stack  to  a  shingled 
stream  conveyor. 

Other  features  of  the  shingling  means  may 
advantageously  include  a  jogger  system  associated 
with  the  signature  receiving  and  separating  end  of 
the  signature  separation  and  transfer  means  for 
straightening  signatures  formed  into  the  shingled 
stream.  The  shingled  stream  conveyor  advanta- 
geously  leads  from  the  shingling  means  to  the 
signature  transferring  end  positioned  adjacent  the 
pocket  interface  for  transferring  signatures  from  the 
shingling  means  in  the  shingled  stream. 

When  signatures  are  to  be  transferred  in  one- 

at-a-time  fashion,  the  signature  receiving  and  sepa- 
rating  end  of  the  signature  separation  and  transfer 
means  includes  separating  means  adjacent  the  top 
of  the  generally  vertical  signature  stack  for  forming 

5  signatures  into  a  one-at-a-time  stream  for  transfer 
to  the  pocket  interface.  The  separating  means  pref- 
erably  includes  a  linear  gripper  system  in  selective 
contact  with  the  top  of  the  generally  vertical  signa- 
ture  stack  which  comprises  a  vacuum  signature 

io  pickup  arm  and  roller  means  for  moving  signatures 
one  at  a  time  after  gripping  by  the  vacuum  signa- 
ture  pickup  arm.  The  separating  means  alternative- 
ly  includes  a  vacuum  belt  system  in  contact  with 
the  top  of  the  generally  vertical  signature  stack 

is  which  comprises  a  vacuum  tube  roller  and  a  drive 
belt  associated  with  the  vacuum  tube  roller.  With 
these  features,  the  signature  separation  and  trans- 
fer  means  may  further  include  a  conveyor  leading 
from  the  separating  means  to  the  signature  trans- 

20  ferring  end  positioned  adjacent  the  pocket  interface 
for  transferring  signatures  from  the  separating 
means  in  the  one-at-a-time  stream. 

In  operation  of  the  upper  and  lower  feeding 
systems,  the  lower  feeding  system  feeds  signa- 

25  tures  until  the  signature  supporting  plate  moves 
vertically  above  one  sensor  at  which  time  the  upper 
feeding  system  feeds  signatures  while  the  signa- 
ture  supporting  plate  moves  to  the  signature  re- 
ceiving  position  to  receive  further  signatures  di- 

30  rectly  from  the  source.  The  upper  feeding  system 
then  feeds  signatures  until  the  signature  supporting 
fingers  move  vertically  above  another  sensor  at 
which  time  the  lower  feeding  system  moves  to  the 
feeding  position  so  the  signature  supporting  plate 

35  can  take  over  feeding  signatures  from  the  signature 
supporting  fingers  of  the  upper  feeding  system. 

Other  objects,  advantages  and  features  of  the 
present  invention  will  become  apparent  from  a  con- 
sideration  of  the  following  specification  taken  in 

40  conjunction  with  the  accompanying  drawings. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  side  elevational  view  of  a  signature 
45  feeding  apparatus  in  accordance  with  the 

present  invention; 
Fig.  2  is  a  rear  elevational  view  of  the  signature 
feeding  apparatus  illustrated  in  Fig.  1; 
Fig.  3  is  a  detailed  view  of  a  portion  of  a  lower 

50  feeding  system  including  a  signature  supporting 
plate; 
Fig.  4  is  a  detailed  plan  view  of  one  side  of  an 
upper  feeding  system  having  signature  support- 
ing  fingers; 

55  Fig.  5  is  a  detailed  view  of  a  portion  of  a 
signature  separation  and  transfer  means; 
Fig.  6  is  a  further  detailed  view  of  a  portion  of  a 
signature  separation  and  transfer  means; 
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Fig.  6a  is  a  plan  view  of  a  jogger  system  and 
the  signature  separation  and  transfer  means; 
Fig.  7  is  a  still  further  detailed  view  of  a  signa- 
ture  separation  and  transfer  means; 
Fig.  8  is  a  perspective  view  of  a  pocket  interface 
for  delivering  signatures  to  a  pocket; 
Fig.  9  is  a  further  perspective  view  of  the  pocket 
interface  for  delivering  signatures  to  a  pocket; 
Fig.  10  is  a  plan  view  of  the  signature  support- 
ing  plate  and  the  signature  supporting  fingers; 
Fig.  11  is  a  schematic  view  of  a  linear  gripper 
system  for  transferring  signatures  one  at  a  time; 
Fig.  12  is  a  plan  view  of  a  portion  of  the  linear 
gripper  system  illustrated  in  Fig.  11. 
Fig.  13  is  a  schematic  view  illustrating  a  vacuum 
belt  system  for  transferring  signatures  one  at  a 
time; 
Fig.  14  is  a  schematic  view  illustrating  a  pinch 
roller  system  for  transferring  signatures  one  at  a 
time; 
Fig.  15  is  a  perspective  view  of  a  signature 
supporting  plate  for  the  signature  feeding  ap- 
paratus; 
Fig.  16  is  a  cross-sectional  view  of  the  signature 
feeding  apparatus  illustrated  in  Fig.  1;  and 
Fig.  17  is  a  perspective  view  of  a  signature 
container  for  use  with  the  signature  feeding  ap- 
paratus. 

Detailed  Description  of  the  Preferred  Embodi- 
ments 

In  the  illustrations  given,  and  with  reference 
first  to  Fig.  1,  the  reference  numeral  20  designates 
generally  an  apparatus  for  feeding  signatures  22  to 
a  binding  line  24.  The  signature  feeding  apparatus 
20  includes  a  pocket  26  adjacent  the  binding  line 
24  for  receiving  signatures  22  to  be  delivered  to 
the  binding  line  24  (see,  also,  Fig.  8).  It  will  also  be 
appreciated  by  referring  to  Fig.  2  that  the  appara- 
tus  20  includes  first  and  second  signature  feeding 
means  28  and  30,  respectively,  for  feeding  signa- 
tures  22  from  a  source  (not  shown)  to  a  signature 
transfer  means  32  (see  Figs.  1  and  6).  The  signa- 
ture  feeding  apparatus  20  further  contemplates  at 
least  one  of  the  feeding  means  28  being  adapted 
to  receive  signatures  22  directly  from  the  source 
(see,  also,  Fig.  2).  As  will  be  appreciated  from  Fig. 
1,  the  first  and  second  feeding  means  28  and  30 
are  adapted  to  feed  signatures  22  to  the  signature 
transfer  means  32  in  a  generally  vertical  but  slight- 
ly  inclined  stack. 

Referring  to  Fig.  1,  the  signature  transfer 
means  32  has  a  signature  receiving  end  32a  posi- 
tioned  above  the  first  and  second  feeding  means 
28  and  30.  It  will  also  be  seen  that  the  signature 
transfer  means  32  has  a  signature  transferring  end 
32b  positioned  adjacent  the  pocket  26  opposite  the 

binding  line  24.  As  best  shown  in  Fig.  7,  the 
signature  transfer  means  32  includes  means  for 
transferring  signatures  22  to  the  pocket  26  in  shin- 
gled  stream  fashion  as  indicated  at  34. 

5  Referring  to  Fig.  8,  the  apparatus  20  includes  a 
pocket  interface  36  adjacent  the  binding  line  24  for 
delivering  signatures  22  to  the  pocket  26  for  deliv- 
ery  to  the  binding  line  24.  It  will  also  be  appre- 
ciated  from  the  foregoing  discussion  that  the 

io  means  for  transferring  signatures  22  to  the  pocket 
26  in  a  shingled  stream  fashion  as  indicated  at  34 
(and  as  will  be  described  in  greater  detail 
hereinafter)  results  in  a  certain  separation  of  the 
signatures  22  whereby  the  signature  transfer 

is  means  32  may  be  thought  of  as  a  signature  sepa- 
ration  and  transfer  means.  As  a  result,  the  signa- 
ture  receiving  end  32a  actually  comprises  a  signa- 
ture  receiving  and  separating  end  positioned  above 
the  generally  vertical  signature  stack. 

20  As  will  also  be  appreciated,  the  signature  trans- 
ferring  end  32b  of  the  signature  separation  and 
transfer  means  32  is  actually  positioned  adjacent 
the  pocket  interface  36  on  the  side  of  the  pocket 
26  opposite  the  binding  line  24. 

25  As  will  be  understood  by  comparing  Figs.  1 
and  2,  at  least  one  of  the  feeding  means  28  is 
generally  vertically  movable  from  a  position  for 
receiving  signatures  22  directly  from  the  source 
(see  Fig.  1)  to  a  feeding  position  (see  Fig.  2).  The 

30  feeding  means  28  comprises  a  lower  feeding  sys- 
tem  and  the  other  of  the  feeding  means  30  com- 
prises  an  upper  feeding  system  with  the  lower 
feeding  system  28  including  a  signature  supporting 
plate  40  (see  Fig.  3).  A  drive  system  42  is  oper- 

35  atively  associated  with  the  signature  supporting 
plate  40.  The  signature  supporting  plate  40  further 
comprises  a  portion  of  a  signature  receiving  sys- 
tem  43  adapted  to  control  the  absolute  position  of 
the  lower  feeding  system  28  when  in  the  signature 

40  receiving  position  (see  Fig.  1).  In  this  connection, 
the  drive  system  42  is  adapted  to  move  the  signa- 
ture  supporting  plate  40  from  a  vertical  upper  limit 
44  in  the  feeding  position  to  a  vertical  lower  limit 
46  in  the  signature  receiving  position  (see  Fig.  2). 

45  As  shown  in  Fig.  3,  the  signature  receiving 
system  43  includes  sensing  means  48  operatively 
associated  with  the  drive  system  42  for  the  signa- 
ture  supporting  plate  40  which  is  adjustably  posi- 
tioned  at  a  preselected  signature  loading  height  for 

50  an  operator  intermediate  the  vertical  upper  limit  44 
and  the  vertical  lower  limit  46.  The  sensing  means 
48  causes  the  drive  system  42  to  initially  position 
the  signature  supporting  plate  40  at  the  preselected 
signature  loading  height  50  to  assist  the  operator  in 

55  placing  signatures  22  thereon  when  the  signature 
supporting  plate  40  is  in  the  signature  receiving 
position  for  receiving  signatures  22  from  the 
source.  The  sensing  means  48  causes  the  drive 

5 
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system  42  to  lower  the  signature  supporting  plate 
40  in  such  manner  as  to  cause  the  top  of  the 
signatures  22  placed  thereon  at  any  time  by  the 
operator  to  be  maintained  at  the  preselected  signa- 
ture  loading  height  50  until  the  signature  supporting 
plate  40  reaches  the  vertical  lower  limit  46,  i.e.,  it 
bottoms  out. 

Referring  now  to  Fig.  4,  the  upper  feeding 
system  30  includes  signature  supporting  fingers  52 
which  are  operatively  associated  with  a  drive  sys- 
tem  54  for  the  fingers  52.  As  will  be  appreciated, 
the  drive  system  54  is  adapted  to  move  the  signa- 
ture  supporting  fingers  52  from  a  vertical  lower  limit 
56  to  a  vertical  upper  limit  58  in  the  feeding  posi- 
tion. 

Referring  to  Figs.  5,  6  and  7,  the  signature 
receiving  and  separating  end  32a  of  the  signature 
separation  and  transfer  means  32  includes  shin- 
gling  means  60  adjacent  the  top  of  the  generally 
vertical  signature  stack  for  forming  signatures  22 
into  a  shingled  stream  for  transfer  to  the  pocket 
interface  36.  The  signature  separation  and  transfer 
means  32  further  includes  a  shingled  stream  con- 
veyor  62  (see  Fig.  1)  which  leads  from  the  shin- 
gling  means  60  to  the  signature  transferring  end 
32b  positioned  adjacent  the  pocket  interface  36  for 
transferring  signatures  22  from  the  shingling  means 
60  in  the  shingled  stream  as  at  34.  Alternatively, 
and  referring  now  to  Figs.  11  and  12,  a  signature 
receiving  and  separating  end  132a  of  a  signature 
separation  and  transfer  means  132  may  include 
separating  means  160  adjacent  the  top  of  the  gen- 
erally  vertical  signature  stack  for  forming  signatures 
22  into  a  one-at-a-time  stream  for  transfer  to  the 
pocket  interface  36.  The  signature  separation  and 
transfer  means  132  may  further  include  a  conveyor 
162  leading  from  the  separating  means  160  to  the 
signature  transferring  end  positioned  adjacent  the 
pocket  interface  36  for  transferring  signatures  22 
from  the  separating  means  160  in  a  one-at-a-time 
stream  as  at  1  34. 

Referring  once  again  to  Fig.  3,  the  signature 
receiving  system  43  includes  the  receiving  system 
sensing  means  48  which  is  operatively  associated 
with  the  drive  system  42  for  the  signature  support- 
ing  plate  40  in  such  manner  as  to  be  adjustably 
positioned  at  the  preselected  signature  loading 
height  50  for  an  operator  intermediate  the  vertical 
upper  limit  44  and  the  vertical  lower  limit  46.  As 
will  be  appreciated,  the  receiving  system  sensing 
means  48  causes  the  drive  system  42  to  initially 
position  the  signature  supporting  plate  40  at  the 
preselected  signature  loading  height  50  to  assist 
the  operator  in  placing  signatures  22  thereon  when 
the  signature  supporting  plate  40  is  in  the  signature 
receiving  position  for  receiving  signatures  from  the 
source. 

Referring  to  Fig.  2,  the  signature  feeding  ap- 

paratus  20  also  includes  feeding  system  sensing 
means  64  operatively  associated  with  the  drive 
systems  42  and  54  of  the  lower  and  upper  feeding 
systems  28  and  30,  respectively.  The  feeding  sys- 

5  tern  sensing  means  64  includes  a  first  sensor  64a 
at  the  vertical  upper  limit  58  and  a  second  sensor 
64b  at  a  position  intermediate  the  vertical  lower 
limit  56  and  the  vertical  upper  limit  58.  The  lower 
feeding  system  28  feeds  signatures  22  until  the 

io  signature  supporting  plate  40  moves  vertically 
above  the  second  sensor  64b.  The  upper  feeding 
system  30  then  feeds  signatures  22  while  the  sig- 
nature  supporting  plate  40  moves  to  the  signature 
receiving  position  50  to  receive  further  signatures 

is  22  directly  from  the  source.  The  upper  feeding 
system  30  feeds  signatures  22  until  the  signature 
supporting  fingers  52  move  vertically  above  the 
first  sensor  64a.  The  lower  feeding  system  28  then 
moves  to  the  feeding  position  so  the  signature 

20  supporting  plate  40  can  take  over  feeding  signa- 
tures  22  from  the  signature  supporting  fingers  52  of 
the  upper  feeding  system  30. 

In  addition,  the  feeding  system  sensing  means 
64  may  include  pressure  sensitive  means  asso- 

25  ciated  with  the  signature  supporting  fingers  52 
which  are  carried  by  a  retracting  mechanism  66 
responsive  to  a  signal  from  the  pressure  sensitive 
sensing  means.  The  feeding  system  sensing 
means  64  may  alternatively  include  a  third  sensor 

30  64c  at  the  vertical  lower  limit  56  at  a  predetermined 
distance  below  the  second  sensor  64b.  The  third 
sensor  64c  may  then  be  operatively  associated 
with  the  drive  system  42  of  the  lower  feeding 
system  28  as  well  as  the  signature  supporting 

35  fingers  52  to  accommodate  transfer  of  the  signa- 
ture  feeding  function. 

As  for  the  drive  systems  42  and  54,  they  are 
preferably  of  the  screw  drive  type.  The  signature 
supporting  fingers  52  are  carried  by  the  retracting 

40  mechanism  66  and  the  third  sensor  64c  is  oper- 
atively  associated  with  a  counter  68  activated  when 
the  third  sensor  64c  senses  signatures  22.  With 
this  arrangement,  the  counter  68  is  operatively 
associated  with  the  retracting  mechanism  66. 

45  More  specifically,  the  counter  68  associates 
revolutions  of  the  screw  drive  system  42  for  the 
lower  feeding  system  28  with  distance  travelled.  As 
a  result,  the  counter  68  can  activate  the  retracting 
mechanism  66  to  retract  the  signature  supporting 

50  fingers  52  when  the  lower  feeding  mechanism  28 
has  travelled  a  predetermined  distance.  Specifi- 
cally,  the  predetermined  distance  will  be  that  which 
is  sufficient  to  position  the  top  of  the  signatures  22 
carried  by  the  lower  feeding  system  28  adjacent 

55  the  fingers  52. 
In  addition  to  the  foregoing,  the  feeding  system 

sensing  means  64  may  also  include  an  automatic 
operation  shut-off  sensor  64d  positioned  above  the 

6 
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first  sensor  64a  for  terminating  operation  of  the 
signature  feeding  apparatus  20  if  the  signature 
supporting  fingers  52  should  reach  the  automatic 
shut-off  sensor  64d. 

Referring  to  Figs.  5,  6  and  7,  the  shingling 
means  60  includes  a  central  upwardly  and  out- 
wardly  inclined  guide  70  and  a  pair  of  signature 
edge  supports  72  laterally  outward  of  the  inclined 
guide  70  for  separating  signatures  into  the  shingled 
stream  as  at  34  at  the  top  of  the  generally  vertical 
signature  stack.  The  signature  edge  supports  72 
each  have  a  ramp-like  surface  72a  for  signatures 
22  and  a  pressurized  air  outlet  72b  in  the  ramp-like 
surface  72a  for  assisting  in  separating  signatures 
22  into  the  shingled  stream  as  at  34,  and  the 
signature  feeding  apparatus  20  further  includes  a 
central  upwardly  and  outwardly  inclined  spring 
band  74  (see  Fig.  6)  spaced  outwardly  of  the 
inclined  guide  70,  and  which  can  be  seen  by 
reason  of  the  top  guide  portion  of  the  signature 
separation  and  transfer  means  32  being  pivoted 
upwardly  and  away  from  its  normal  position  during 
operation  as  illustrated  in  Fig.  1.  In  addition,  the 
shingling  means  60  includes  a  belt  drive  system  76 
comprising  a  belt  76a  positioned  between  each  of 
the  signature  edge  supports  72  and  the  inclined 
guide  70  for  moving  signatures  22  from  the  top  of 
the  generally  vertical  signature  stack  to  the  shin- 
gled  stream  conveyor  62. 

As  will  be  appreciated  by  specifically  referring 
to  Figs.  6  and  6a,  the  shingling  means  60  further 
includes  a  jogger  system  78  associated  with  the 
signature  receiving  and  separating  end  32a  of  the 
signature  separation  and  transfer  means  32  for 
straightening  signatures  22  formed  into  the  shin- 
gled  stream  as  at  34. 

Referring  to  Figs.  11  through  13,  the  separating 
means  160  may  comprise  a  linear  gripper  system 
in  selective  contact  with  the  top  of  the  generally 
vertical  signature  stack  (see  Fig.  11).  This  has 
previously  been  mentioned  hereinabove.  In  this 
embodiment,  the  linear  gripper  system  160  in- 
cludes  a  vacuum  signature  pickup  and  delivery  arm 
78  and  roller  means  80  for  moving  signatures  22 
one-at-a-time  after  gripping  by  the  vacuum  signa- 
ture  pickup  and  delivery  arm  78. 

In  Fig.  13,  the  separating  means  160'  includes 
a  vacuum  belt  system  in  contact  with  the  top  of  the 
generally  vertical  signature  stack.  With  this  ar- 
rangement,  the  vacuum  belt  system  160'  includes 
a  vacuum  tube  roller  82  and  a  drive  belt  84  asso- 
ciated  with  the  vacuum  tube  roller  82.  In  this  con- 
nection,  roller  means  80'  is  provided  for  moving 
signatures  one-at-a-time  after  gripping  by  the  vacu- 
um  belt  system  160'. 

In  the  embodiment  illustrated  in  Fig.  14,  the 
separating  means  160"  includes  a  pinch  roller  sys- 
tem  having  a  vacuum  signature  pickup  arm  78"  in 

selective  contact  with  the  top  of  the  generally  verti- 
cal  signature  stack.  With  this  arrangement,  the 
pinch  roller  system  160"  operates  by  having  the 
vacuum  signature  pickup  arm  78"  lift  a  signature 

5  for  gripping  between  a  linearly  reciprocating  roller 
86  and  a  vertically  movable  roller  88. 

Referring  now  to  Figs.  15  through  17,  the  sig- 
nature  feeding  means  28  may  include  means  for 
receiving  and  feeding  a  log  of  signatures  in  a 

io  generally  vertical  stack.  More  specifically,  the  sig- 
nature  supporting  plate  40  may  have  a  signature 
band  receiving  recess  40a  for  removal  of  a  band 
from  the  log  and,  as  shown,  the  signature  feeding 
apparatus  20  also  has  an  inclined  stack  supporting 

is  surface  90  having  a  signature  band  receiving  re- 
cess  90a  for  removal  of  a  band  from  the  log.  In  this 
manner,  a  log  of  signatures  can  be  placed  directly 
upon  the  signature  supporting  plate  40  following 
which  the  band  and  uppermost  board  may  easily 

20  be  removed. 
If  the  signatures  are  placed  upon  the  signature 

supporting  plate  40  in  log  form,  the  lowermost 
board  may  be  configured  the  same  as  the  signa- 
ture  supporting  plate.  In  this  manner,  the  lowermost 

25  board  may  be  retained  on  the  signature  supporting 
plate  40  while  it  is  feeding  signatures  since  it  will 
not  interfere  with  the  operation  of  the  apparatus, 
i.e.,  it  will  still  be  possible  for  the  fingers  52  to 
move  vertically  past  the  supporting  plate  40  and 

30  lowermost  board  without  interference.  By  so  config- 
uring  the  lowermost  of  the  boards,  it  is  possible  to 
load  the  logs  of  signatures  onto  the  signature  sup- 
porting  plate  in  an  automated  fashion. 

As  shown  in  Fig.  17,  the  signature  feeding 
35  apparatus  20  may  be  made  capable  of  delivering  a 

lift  of  signatures  in  a  specially  designed  container 
91.  It  will  be  seen  that  the  container  91  has  an 
open  top  91a,  an  open  front  91b  so  as  to  avoid 
interference  between  the  portion  of  the  signature 

40  supporting  plate  40  which  cooperates  with  the  drive 
system  42,  and  an  appropriately  configured  bottom 
portion  91c  which  allows  the  container  91  to  be 
removed  from  the  signature  feeding  apparatus  20 
after  a  lift  of  signatures  has  been  delivered  to  the 

45  signature  supporting  plate  40.  In  this  manner,  the 
signature  feeding  apparatus  20  is  well  suited  for 
stocking  with  signatures  by  means  of  a  robot  (not 
shown). 

As  will  be  appreciated  by  referring  to  Fig.  10, 
50  the  signature  supporting  plate  40  and  the  signature 

supporting  fingers  52  are  complementarily  shaped. 
Thus,  it  is  possible  for  them  to  move  vertically  past 
one  another  during  the  feeding  and  reloading  oper- 
ations  that  have  been  described  hereinabove,  as 

55  will  also  be  the  case  when  a  log  of  signatures  is 
delivered  and  the  lowermost  board  is  shaped  iden- 
tically  with  the  signature  supporting  plate.  In  addi- 
tion,  Fig.  10  illustrates  the  retracting  mechanism  66 
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as  a  piston  driven  eccentric  arm-type  of  arrange- 
ment  for  reciprocating  horizontal  finger  movement. 

Referring  to  Fig.  9,  still  another  aspect  of  the 
present  invention  has  been  illustrated.  It  will  there 
be  seen  that  the  pocket  interface  36  includes  a  pair 
of  parallel  vibrating  bars  92  supporting  signatures 
adjacent  the  pocket  26.  Because  of  the  vibrating 
bars  92,  the  signatures  will  be  properly  aligned  as 
they  enter  the  pocket  26. 

Finally,  and  with  reference  to  Fig.  11,  the  sig- 
nature  feeding  apparatus  20  may  include  means 
intermediate  the  feeding  means  28  and  30  and  the 
pocket  26  for  printing  on  the  signatures  22  per- 
pendicular  to  the  backbones  thereof.  This  may 
advantageously  take  the  form  of  an  ink  jet  printer 
94  which,  due  to  the  one-at-a-time  delivery  fashion 
achieved  with  any  of  the  embodiments  illustrated  in 
Figs.  11  through  14,  makes  it  possible  to  print  in 
the  desired  perpendicular  to  the  backbone  fashion. 
As  will  be  appreciated,  one  or  more  ink  jet  printers 
such  as  94  may  be  located  at  any  of  a  variety  of 
convenient  locations  along  the  length  of  travel  of 
the  signatures  22  to  the  pocket  26. 

With  the  signature  feeding  apparatus  of  the 
present  invention,  a  highly  effective  top  feed  de- 
sign  has  been  provided.  It  is  easily  retrofitted  to 
existing  lines  and  has  extremely  low  space  require- 
ments  along  with  improved  ergonomics  that  will  cut 
carpel  tunnel  syndrome  dramatically  as  well  as 
provide  major  labor  savings  since  an  entire  line  can 
be  fed  with  signatures  by  a  single  person  or  even 
in  an  automated  fashion.  In  addition,  the  signature 
feeding  apparatus  admits  of  ink  jet  printing  in  the 
one-at-a-time  delivery  embodiment. 

While  in  the  foregoing  there  have  been  set 
forth  preferred  embodiments  of  the  invention,  it  will 
be  appreciated  by  those  skilled  in  the  art  that  the 
details  herein  given  may  be  varied  without  depart- 
ing  from  the  true  spirit  and  scope  of  the  appended 
claims. 

Claims 

1.  An  apparatus  for  feeding  signatures  to  a  bind- 
ing  line,  comprising: 

a  pocket  adjacent  a  binding  line  for  receiv- 
ing  signatures  to  be  delivered  to  said  binding 
line; 

first  and  second  means  for  feeding  signa- 
tures  either  one  of  which  feeding  means  feeds 
signatures  from  a  source  to  signature  transfer 
means  extending  to  said  pocket  adjacent  said 
binding  line;  and 

at  least  one  of  said  feeding  means  also 
receiving  signatures  directly  from  said  source. 

2.  The  signature  feeding  apparatus  of  claim  1 
wherein  said  one  of  said  feeding  means  in- 

cludes  means  for  receiving  and  feeding  a  log 
of  signatures  in  a  generally  vertical  stack. 

3.  The  signature  feeding  apparatus  of  claim  1 
5  wherein  said  signature  transfer  means  includes 

means  for  transferring  signatures  to  said  pock- 
et  in  a  shingled  stream  fashion. 

4.  The  signature  feeding  apparatus  of  claim  1 
io  wherein  said  signature  transfer  means  includes 

means  for  transferring  signatures  to  said  pock- 
et  in  a  one  at  a  time  fashion. 

5.  The  signature  feeding  apparatus  of  claim  4 
is  including  means  intermediate  said  feeding 

means  and  said  pocket  for  printing  on  said 
signatures  perpendicular  to  the  backbones 
thereof. 

20  6.  An  apparatus  for  feeding  signatures  to  a  pock- 
et  on  a  binding  line,  comprising: 

a  pocket  interface  adjacent  a  binding  line 
for  delivering  signatures  to  said  pocket  for  de- 
livery  to  said  binding  line; 

25  first  and  second  means  for  feeding  signa- 
tures  either  one  of  which  feeding  means  feeds 
signaures  from  a  source  to  signature  separa- 
tion  and  transfer  means  extending  to  said 
pocket  interface; 

30  said  first  and  second  feeding  means  being 
adapted  to  feed  signatures  to  said  signature 
separation  and  transfer  means  in  a  generally 
vertical  stack,  said  signature  separation  and 
transfer  means  having  a  signature  receiving 

35  and  separating  end  positioned  above  said  gen- 
erally  vertical  signature  stack  and  said  first  and 
second  feeding  means,  said  signature  separa- 
tion  and  transfer  means  also  having  a  signa- 
ture  transferring  end  positioned  adjacent  said 

40  pocket  interface  on  the  side  of  said  pocket 
opposite  said  binding  line;  and 

at  least  one  of  said  feeding  means  also 
being  generally  vertically  movable  from  a  feed- 
ing  position  to  a  position  for  receiving  signa- 

45  tures  directly  from  said  source. 

7.  The  signature  feeding  apparatus  of  claim  6 
wherein  said  one  of  said  feeding  means  com- 
prises  a  lower  feeding  system  and  the  other  of 

50  said  feeding  means  comprises  an  upper  feed- 
ing  system,  said  lower  feeding  system  also 
comprising  a  portion  of  a  signature  receiving 
system  adapted  to  control  the  absolute  posi- 
tion  of  said  lower  feeding  system  when  in  said 

55  signature  receiving  position,  said  lower  feeding 
system  including  a  signature  supporting  plate 
operatively  associated  with  a  drive  system  for 
said  plate,  said  drive  system  being  adapted  to 
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move  said  signature  supporting  plate  from  a 
vertical  upper  limit  in  said  feeding  position  to  a 
vertical  lower  limit  in  said  signature  receiving 
position. 

5 
8.  The  signature  feeding  apparatus  of  claim  7 

wherein  said  signature  receiving  system  in- 
cludes  sensing  means  operatively  associated 
with  said  drive  system  for  said  signature  sup- 
porting  plate,  said  sensing  means  being  ad-  10 
justably  positioned  at  a  preselected  signature 
loading  height  for  an  operator  intermediate 
said  vertical  upper  limit  and  said  vertical  lower 
limit,  said  sensing  means  causing  said  drive 
system  to  initially  position  said  signature  sup-  is 
porting  plate  at  said  preselected  signature 
loading  height  to  assist  said  operator  in  placing 
signatures  thereon  when  said  signature  sup- 
porting  plate  is  in  said  signature  receiving  po- 
sition  for  receiving  signatures  from  said  20 
source,  said  sensing  means  causing  said  drive 
system  to  lower  said  signature  supporting  plate 
in  such  manner  as  to  cause  the  top  of  said 
signatures  placed  thereon  by  said  operator  to 
be  maintained  at  said  preselected  signature  25 
loading  height  until  said  signature  supporting 
plate  reaches  said  vertical  lower  limit. 

9.  The  signature  feeding  apparatus  of  claim  7 
wherein  said  upper  feeding  system  includes  30 
signature  supporting  fingers  operatively  asso- 
ciated  with  a  drive  system  for  said  fingers,  said 
drive  system  being  adapted  to  move  said  sig- 
nature  supporting  fingers  from  a  vertical  lower 
limit  in  said  feeding  position  to  a  vertical  upper  35 
limit  in  said  feeding  position. 

10.  The  signature  feeding  apparatus  of  claim  6 
wherein  said  signature  receiving  and  separat- 
ing  end  of  said  signature  separation  and  trans-  40 
fer  means  includes  shingling  means  adjacent 
the  top  of  said  generally  vertical  signature 
stack  for  forming  signatures  into  a  shingled 
stream  for  transfer  to  said  pocket  interface, 
said  signature  separation  and  transfer  means  45 
further  including  a  shingled  stream  conveyor 
leading  from  said  shingling  means  to  said  sig- 
nature  transferring  end  positioned  adjacent 
said  pocket  interface  for  transferring  signatures 
from  said  shingling  means  in  said  shingled  so 
stream. 

11.  The  signature  feeding  apparatus  of  claim  6 
wherein  said  signature  receiving  and  separat- 
ing  end  of  said  signature  separation  and  trans-  55 
fer  means  includes  separating  means  adjacent 
the  top  of  said  generally  vertical  signature 
stack  for  forming  signatures  into  a  one  at  a 

time  stream  for  transfer  to  said  pocket  inter- 
face,  said  signature  separation  and  transfer 
means  further  including  a  conveyor  leading 
from  said  separating  means  to  said  signature 
transferring  end  positioned  adjacent  said  pock- 
et  interface  for  transferring  signatures  from 
said  separating  means  in  said  one  at  a  time 
stream. 

12.  The  signature  feeding  apparatus  of  claim  11 
including  means  along  said  conveyor  for  print- 
ing  on  said  signatures  perpendicular  to  the 
backbones  thereof. 

13.  An  apparatus  for  feeding  signatures  to  a  pock- 
et  on  a  binding  line,  comprising: 

a  pocket  interface  adjacent  said  binding 
line  for  delivering  signatures  to  said  pocket  for 
delivery  to  said  binding  line; 

first  and  second  means  for  feeding  signa- 
tures  from  a  source  to  signature  separation 
and  transfer  means  extending  to  said  pocket 
interface; 

said  first  and  second  feeding  means  being 
adapted  to  feed  signatures  to  said  signature 
separation  and  transfer  means  in  a  generally 
vertically  inclined  signature  stack,  said  signa- 
ture  separation  and  transfer  means  having  a 
signature  receiving  and  separating  end  posi- 
tioned  above  said  generally  vertically  inclined 
signature  stack  and  said  first  and  second  feed- 
ing  means,  said  signature  separation  and 
transfer  means  also  having  a  signature  trans- 
ferring  end  positioned  adjacent  said  pocket 
interface  on  the  side  of  said  pocket  opposite 
said  binding  line; 

at  least  one  of  said  feeding  means  also 
being  vertically  movable  from  a  feeding  posi- 
tion  to  a  position  for  receiving  signatures  di- 
rectly  from  said  source,  said  one  of  said  feed- 
ing  means  comprising  a  lower  feeding  system 
and  the  other  of  said  feeding  means  compris- 
ing  an  upper  feeding  system; 

said  lower  feeding  system  including  a  sig- 
nature  supporting  plate  operatively  associated 
with  a  drive  system  for  said  plate,  said  drive 
system  being  adapted  to  move  said  signature 
supporting  plate  from  a  vertical  upper  limit  in 
said  feeding  position  to  a  vertical  lower  limit  in 
said  signature  receiving  position,  said  lower 
feeding  system  also  comprising  a  portion  of  a 
signature  receiving  system  adapted  to  control 
the  absolute  position  of  said  lower  feeding 
system  when  in  said  signature  receiving  posi- 
tion; 

said  signature  receiving  system  including 
receiving  system  sensing  means  operatively 
associated  with  said  drive  system  for  said  sig- 
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nature  supporting  plate  and  adjustably  posi- 
tioned  at  a  preselected  signature  loading 
height  for  an  operator  intermediate  said  vertical 
upper  limit  and  said  vertical  lower  limit,  said 
receiving  system  sensing  means  causing  said  5 
drive  system  to  initially  position  said  signature 
supporting  plate  at  said  preselected  signature 
loading  height  to  assist  said  operator  in  placing 
signatures  thereon  when  said  signature  sup- 
porting  plate  is  in  said  signature  receiving  po-  10 
sition  for  receiving  signatures  from  said 
source,  said  receiving  system  sensing  means 
causing  said  drive  system  to  lower  said  signa- 
ture  supporting  plate  in  such  manner  as  to 
cause  the  top  of  said  signatures  placed  there-  is 
on  by  said  operator  to  be  maintained  at  said 
preselected  signature  loading  height  until  said 
signature  supporting  plate  reaches  said  vertical 
lower  limit; 

said  upper  feeding  system  including  signa-  20 
ture  supporting  fingers  operatively  associated 
with  a  separate  drive  system  for  said  fingers, 
said  drive  system  being  adapted  to  move  said 
signature  supporting  fingers  from  a  vertical 
lower  limit  to  a  vertical  upper  limit  in  said  25 
feeding  position;  and 

feeding  system  sensing  means  operatively 
associated  with  said  separate  drive  systems  of 
each  of  said  upper  and  lower  feeding  systems, 
said  feeding  system  sensing  means  including  30 
a  first  sensor  at  said  vertical  upper  limit,  said 
feeding  system  sensing  means  also  including 
a  second  sensor  at  a  position  intermediate  said 
vertical  upper  limit  and  said  vertical  lower  limit. 

35 
14.  The  signature  feeding  apparatus  of  claim  13 

wherein  said  signature  receiving  and  separat- 
ing  end  of  said  signature  separation  and  trans- 
fer  means  includes  shingling  means  adjacent 
the  top  of  said  generally  vertical  signature  40 
stack  for  forming  signatures  into  a  shingled 
stream  for  transfer  to  said  pocket  interface, 
said  shingling  means  including  a  central  up- 
ward  and  rearward  inclined  guide  and  a  pair  of 
signature  edge  supports  laterally  outward  of  45 
said  inclined  guide  for  separating  signatures 
into  said  shingled  stream  at  the  top  of  said 
generally  vertical  signature  stack,  said  signa- 
tures  edge  supports  each  having  a  ramp-like 
surface  for  signatures  and  a  pressurized  air  so 
outlet  in  said  ramp-like  surface  for  assisting  in 
separating  signatures  into  said  shingled  stream 
and  including  a  central  upward  and  rearward 
inclined  spring  band  spaced  rearwardly  of  said 
inclined  guide,  said  shingling  means  still  fur-  55 
ther  including  a  belt  drive  system  including  a 
belt  positioned  between  each  of  said  signature 
edge  supports  and  said  inclined  guide  for  mov- 

ing  signatures  from  the  top  of  said  generally 
vertical  signature  stack  to  a  shingled  stream 
conveyor,  said  shingling  means  still  further  in- 
cluding  a  jogger  system  associated  with  said 
signature  receiving  and  separating  end  of  said 
signature  separation  and  transfer  means  for 
straightening  signatures  formed  into  said  shin- 
gled  stream. 

15.  The  signature  feeding  apparatus  of  claim  14 
wherein  said  signature  separation  and  transfer 
means  further  includes  a  shingled  stream  con- 
veyor  leading  from  said  shingling  means  to 
said  signature  transferring  end  positioned  adja- 
cent  said  pocket  interface  for  transferring  sig- 
natures  from  said  shingling  means  in  said  shin- 
gled  stream. 

16.  The  signature  feeding  apparatus  of  claim  13 
wherein  said  signature  receiving  and  separat- 
ing  end  of  said  signature  separation  and  trans- 
fer  means  includes  separating  means  adjacent 
the  top  of  said  generally  vertical  signature 
stack  for  forming  signatures  into  a  one  at  a 
time  stream  for  transfer  to  said  pocket  inter- 
face. 

17.  The  signature  feeding  apparatus  of  claim  13 
wherein  said  lower  feeding  system  feeds  sig- 
natures  until  said  signature  supporting  plate 
moves  vertically  above  said  second  sensor, 
said  upper  feeding  system  then  feeding  signa- 
tures  while  said  signature  supporting  plate 
moves  to  said  signature  receiving  position  to 
receive  further  signatures  directly  from  said 
source,  said  upper  feeding  system  feeding  sig- 
natures  until  said  signature  supporting  fingers 
move  vertically  above  said  first  sensor,  said 
lower  feeding  system  then  moving  to  said 
feeding  position  so  said  signature  supporting 
plate  can  take  over  feeding  signatures  from 
said  signature  supporting  fingers  of  said  upper 
feeding  system. 

18.  The  signature  feeding  apparatus  of  claim  17 
wherein  said  feeding  system  sensing  means 
includes  pressure  sensitive  sensing  means  as- 
sociated  with  said  signature  supporting  fingers, 
said  signature  supporting  fingers  being  carried 
by  a  retracting  mechanism  responsive  to  a 
signal  from  said  pressure  sensitive  sensing 
means. 

19.  The  signature  feeding  apparatus  of  claim  17 
wherein  said  feeding  system  sensing  means 
includes  a  third  sensor  at  said  vertical  lower 
limit  at  a  predetermined  distance  below  said 
second  sensor,  said  third  sensor  being  oper- 
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atively  associated  with  said  drive  system  of 
said  lower  feeding  system  and  said  signature 
supporting  fingers  to  accommodate  transfer  of 
signature  feeding. 

20.  The  signature  feeding  apparatus  of  claim  19 
wherein  said  drive  systems  are  of  the  screw 
drive  type,  said  signature  supporting  fingers 
being  carried  by  a  retracting  mechanism  and 
said  third  sensor  being  operatively  associated 
with  a  counter  activated  when  said  third  sensor 
senses  signatures,  said  counter  being  oper- 
atively  associated  with  said  retracting  mecha- 
nism,  said  counter  associating  revolutions  of 
said  screw  drive  system  for  said  lower  feeding 
system  with  distance  travelled,  said  counter 
activating  said  retracting  mechanism  to  retract 
said  signature  supporting  fingers  when  said 
lower  feeding  mechanism  has  travelled  said 
predetermined  distance. 

21.  The  signature  feeding  apparatus  of  claim  13 
wherein  said  one  of  said  feeding  means  in- 
cludes  means  for  receiving  and  feeding  a  log 
of  signatures  in  a  generally  vertical  stack,  said 
signature  supporting  plate  having  a  signature 
band  receiving  recess  for  removal  of  a  band 
from  said  log,  and  including  an  inclined  stack 
supporting  surface  having  a  signature  band 
receiving  recess  for  removal  of  band  from  said 
log. 

22.  The  signature  feeding  apparatus  of  claim  17 
wherein  said  signature  supporting  plate  and 
said  signature  supporting  fingers  are  comple- 
mentarily  shaped. 

23.  The  signature  feeding  apparatus  of  claim  17 
wherein  said  pocket  interface  includes  a  pair  of 
parallel  vibrating  bars  supporting  signatures 
adjacent  said  pocket. 
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