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©  Signature  handling  apparatus  and  method. 

©  An  apparatus  for  removing  signatures  (42)  from 
a  hopper  (24)  includes  a  rotatable  drum  (52).  A  first 
feeder  (62a)  mounted  within  the  drum  removes  a 
first  signature  (42a)  from  the  hopper  during  rotation 
of  the  drum  through  a  predetermined  arcuate  dis- 
tance.  A  second  feeder  (62b)  mounted  within  the 
drum  partially  removes  a  second  signature  (42b) 
from  the  hopper  (24)  during  rotation  of  the  drum 
through  the  predetermined  arcuate  distance  before 
the  feeding  of  the  first  signature  from  the  hopper  is 
completed.  The  second  feeder  engages  the  second 
signature  and  starts  removal  of  the  second  signature 
from  the  hopper  while  the  first  feeder  is  finishing 
removal  of  the  first  signature  from  the  hopper. 
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SIGNATURE  HANDLING  APPARATUS  AND  METHOD 

In  U.S.  Patent  No.  4,127,262  another  type  of 
signature  feeder  is  disclosed  in  which  one  signa- 
ture  is  removed  from  the  bottom  of  a  stack  of 
signatures  while  a  second  signature  is  starting  to 

5  be  removed.  The  apparatus  delivers  the  signature 
to  a  transversely  extending  conveyor  in  a 
"shingled"  arrangement.  This  apparatus  is  capable 
of  signature  removal  at  a  relatively  high  rate.  How- 
ever,  it  is  not  adapted  for  use  in  a  collator.  Thus, 

io  improvements  are  needed  to  increase  the  speed  at 
which  signature  feeding  from  a  hopper  can  be 
accomplished. 

Background  of  the  Invention 

Field  of  the  Invention 

The  present  invention  relates  to  signature  han- 
dling.  Specifically,  the  present  invention  relates  to  a 
collator  feeder  for  removing  signatures  from  a  stack 
in  a  hopper  and  delivering  the  signatures  to  a 
conveyor  of  the  collator. 

Description  of  the  Prior  Art 

A  feeder  for  removing  signatures  from  a  hop- 
per  and  delivering  the  signatures  to  a  collating 
conveyor  is  known.  One  known  feeder  includes  a 
rotating  drum  having  gripper  mechanisms  spaced 
circumferentially  thereabout.  A  separating  mecha- 
nism  separates  one  signature  from  the  bottom  of 
the  stack  of  signatures  in  the  hopper.  One  of  the 
gripper  mechanisms  removes  the  separated  signa- 
ture  from  the  hopper  as  the  drum  rotates  past  the 
hopper.  The  gripper  mechanism  releases  the  sig- 
nature  after  a  predetermined  amount  of  drum  rota- 
tion  to  deliver  the  signature  to  the  collating  con- 
veyor.  This  known  feeder  is  limited  in  speed  of 
operation  because  the  gripper  mechanism  "yanks" 
the  signature  from  a  standstill  from  the  hopper 
which  tends  to  tear  the  signature  if  the  drum  is 
rotated  at  a  relatively  high  speed. 

Another  type  of  feeder  is  disclosed  in  U.S. 
Patents  Nos.  3,552,740  and  2,903,260.  These  pat- 
ents  disclose  rotatable  drums  each  having  a  plural- 
ity  of  elongated  rollers  circumferentially  spaced 
within  the  periphery  of  the  drum.  The  longitudinal 
axes  of  the  rollers  extend  parallel  to  the  axis  of 
rotation  of  the  drum.  The  rollers  are  driven  to  rotate 
at  a  speed  proportional  to  the  speed  of  rotation  of 
the  drum  and  in  an  opposite  direction.  Each  of  the 
rollers  has  a  gripper  mechanism  which  removes  a 
signature  from  a  hopper  as  the  drum  rotates  past 
the  hopper.  As  the  drum  rotates  past  the  hopper, 
the  signature  is  "peeled"  off  the  stack  by  the 
gripper  mechanism  and  stored  on  the  surface  of 
the  roller.  Very  little  force  is  imparted  to  the  signa- 
ture  by  the  gripper  mechanism  because  the  speed 
at  which  the  roller  rotates  relative  to  the  signature 
during  drum  rotation  is  low. 

This  type  of  feeder  is  limited  in  the  speed  at 
which  it  can  operate  because  one  signature  must 
be  completely  removed  from  the  hopper  before  the 
next  signature  can  be  removed.  This  results  from  a 
fixed  arcuate  distance  existing  between  adjacent 
rollers  about  the  drum. 

75  Summary  of  the  Invention 

The  present  invention  is  a  novel  and  improved 
method  and  apparatus  for  feeding  signatures  from 
a  stack.  Specifically,  the  method  and  apparatus  of 

20  the  present  invention  provides  a  way  to  increase 
the  speed  at  which  signatures  are  removed  from  a 
hopper  and  delivered  to  a  collating  conveyor. 

The  apparatus  of  the  present  invention  is  for 
use  in  a  collating  apparatus  for  feeding  signatures 

25  from  a  hopper  to  a  collating  conveyor.  The  hopper 
holds  a  stack  of  signatures.  A  rotatable  drum  is 
disposed  between  the  hopper  and  the  collating 
conveyor.  The  axis  of  rotation  of  the  drum  extends 
perpendicular  to  the  collating  conveyor  path. 

30  The  apparatus  removes  a  first  signature  from 
the  bottom  of  the  hopper  while  it  starts  to  remove 
of  a  second  signature.  A  first  feeder  is  mounted  on 
the  drum  to  remove  or  feed  a  first  signature  from 
the  hopper  during  rotation  of  the  drum  through  a 

35  predetermined  arcuate  distance.  A  second  feeder 
is  mounted  on  the  drum  which  partially  removes  or 
feeds  a  second  signature  from  the  hopper  during 
rotation  of  the  drum  through  the  predetermined 
arcuate  distance  while  the  removal  of  the  first  sig- 

40  nature  is  being  completed. 
The  apparatus  of  the  present  invention  also 

stores  the  signatures  within  the  periphery  of  the 
drum  for  a  period  of  time  corresponding  to  a  pre- 
determined  amount  of  rotation  of  the  drum.  The 

45  feeder  includes  surface  means  defined  by  a  belt 
which  has  a  portion  disposed  along  a  portion  of  the 
outer  circumference  of  the  drum  and  which  moves 
in  a  direction  opposite  that  of  drum  rotation.  The 
belt  at  the  surface  of  the  drum  is  driven  at  a  speed 

50  substantially  equal  to  the  speed  at  the  surface  of 
the  drum.  Thus,  the  feeder  removes  the  signature 
from  the  hopper  at  zero  relative  velocity  between 
the  signature  and  the  feeder.  A  further  feature  of 
the  present  invention  is  that  signatures  folded  at  a 
leading  edge  relative  to  drum  rotation  are  opened 
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at  their  trailing  edge  prior  to  feeding  to  the  collating 
conveyor,  which  is  preferably  a  saddle  conveyor. 
Thus,  the  signatures  are  delivered  onto  signature 
support  bars  of  the  saddle  conveyor  in  a  straddling 
relationship. 

54.  The  drum  52  includes  a  plurality  of  feeders  62 
spaced  about  the  circumference  of  the  drum  52.  In 
the  preferred  embodiment,  eight  feeders  62  are 
illustrated.  However,  it  will  be  apparent  that  a  dif- 

s  ferent  number  of  feeders  62  may  be  used. 
Each  of  the  feeders  62  removes  a  respective 

signature  42  from  the  hopper  24  as  the  drum  52 
rotates  past  the  hopper.  The  drum  52  rotates  in  the 
counterclockwise  direction,  as  viewed  in  Fig.  2, 

70  indicated  by  the  arrow  56.  Each  of  the  feeders  62 
removes  a  signature  42  from  the  bottom  of  the 
hopper  24  at  the  folded  edge  portion,  which  is  the 
leading  edge  relative  to  the  direction  of  drum  rota- 
tion  56.  The  signature  42  is  temporarily  stored 

15  within  the  drum  52  for  a  predetermined  arcuate 
distance  of  rotation  of  the  drum.  The  feeder  62 
opens  the  signature  and  delivers  the  signature  42 
to  a  respective  saddle,  or  support  bar,  32  moving 
along  the  path  34  below  the  signature  handling 

20  apparatus  40. 
The  feeder  62  provides  the  advantage  over 

known  signature  handling  mechanisms  in  that  it 
performs  several  operations  concurrently  which  en- 
ables  the  signature  handling  apparatus  40  embody- 

25  ing  the  present  invention  to  operate  at  a  relatively 
high  speed.  For  example,  as  illlustrated  in  Fig.  2, 
the  feeder  62a  just  starts  to  remove  a  signature 
42a  from  the  hopper  24.  At  the  same  time,  the 
feeder  62b  has  nearly  completed  removal  of  the 

30  signature  42b  from  the  hopper  24.  Feeder  62c  has 
the  signature  42c  completely  removed  from  the 
hopper  24  and  stored  within  the  drum  52.  Feeder 
62d  is  starting  to  open  the  signature  42d.  Feeder 
62e  is  completing  the  opening  of  the  signature  42e. 

35  The  feeder  62f  is  deliverying  the  signature  42f  onto 
a  support  bar  32  moving  along  the  path  34.  Feed- 
ers  62g  and  62h  are  returning  to  positions  for 
starting  the  feed  cycle  over  again. 

A  typical  one  of  the  feeders  62  is  illustrated  in 
40  Fig.  3.  The  feeder  62  includes  shafts  66a,  66b,  66c. 

The  shafts  66b  and  66c  are  rotatably  supported  by 
sides  of  the  drum  52  and  actuated  by  known  cam 
mechanisms  (not  shown).  Shafts  69  (Fig.  4)  support 
a  plurality  of  plates  68  in  bushings  70.  Each  of  the 

45  plates  68  and  shaft  66c  support  a  plurality  of  rollers 
72  about  which  a  belt  74  is  entrained.  The  belt  74 
has  a  portion  75  partially  defining  a  portion  of  the 
outer  surface  of  the  drum  52.  The  belts  74  are 
driven  so  that  the  portion  75  of  the  belts  which 

so  define  the  portion  of  the  surface  of  the  drum  52 
moves  opposite  the  direction  of  rotation  56  of  the 
drum,  as  indicated  by  the  arrows  76  (Fig.  2). 

Each  of  the  feeders  62  also  includes  a  plurality 
of  grippers  82  which  operate  to  remove,  or  peel'  off, 

55  the  leading  or  folded  edge  portion  of  a  signature  42 
from  the  bottom  of  the  stack  of  signatures  in  the 
hopper  24.  The  grippers  82  are  fixed  to  the  shaft 
66b.  The  shaft  66b  is  actuated  to  pivot  in  a  timed 

Brief  Description  of  the  Drawings 

Further  features  of  the  present  invention  will 
become  apparent  to  those  skilled  in  the  art  to 
which  the  present  invention  relates  from  a  reading 
of  the  following  specification  made  with  reference 
to  the  accompanying  drawings,  in  which: 

Fig.  I  is  a  perspective  view  of  a  collator 
embodying  the  present  invention; 

Fig.  2  is  a  side  elevational  view  of  a  collator 
feeder  embodying  the  present  invention; 

Fig.  3  is  a  front  elevation,  taken  approxi- 
mately  along  the  line  3-3  of  Fig.  2,  of  a  feeder  of 
the  collator  feeder;  and 

Figs.  4-I2  are  enlarged  side  views,  taken 
approximately  along  the  line  4-4  of  Fig.  3,  of  one 
feeder  of  the  collator  feeder  in  various  operating 
positions  during  rotation  of  a  drum  which  supports 
the  feeder. 

Description  of  a  Preferred  Embodiment 

A  signature  collating  apparatus  20  incorporat- 
ing  the  present  invention  is  illustrated  in  Fig.  I.  The 
signature  collating  apparatus  20  includes  a  plurality 
of  hopper  loaders  22,  a  plurality  of  associated 
hoppers  24,  a  collating  conveyor  28,  and  a  plurality 
of  collator  feeders  or  signature  handling  ap- 
paratuses  40  embodying  the  present  invention.  The 
conveyor  28  moves  a  plurality  of  support  bars,  or 
saddles,  32  along  a  path  34  past  signature  handling 
apparatuses  40.  The  support  bars  32  move  along 
the  path  34  with  their  longitudinal  axes  extending 
perpendicular  to  the  path. 

A  plurality  of  signatures  42  are  fed  from  a 
traditional  hopper  loader  22  of  the  type  disclosed  in 
U.S.  Patent  No.  3,945,633,  which  is  herein  incor- 
porated  by  reference.  Each  of  the  signatures  42  is 
folded  and  has  a  folded  edge  portion,  an  open  end 
portion,  and  a  pair  of  sheet  sections  connected  at 
the  folded  edge  portion.  The  signatures  42  are  fed 
from  the  hopper  loader  22  into  the  hopper  24  to 
form  a  stack  in  the  hopper.  The  signatures  42  are 
arranged  in  the  hopper  24  with  the  folded  edge 
portions  trailing  relative  to  the  direction  of  move- 
ment  of  conveyor  28  which  is  indicated  by  the 
arrow  34  in  Fig.  2. 

Each  signature  handling  apparatus  40  (Fig.  2) 
includes  an  elongated  cylinder,  or  drum,  52.  The 
drum  52  is  supported  for  rotation  by  a  coaxial  shaft 
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relationship  with  rotation  of  the  drum  52  by  known 
cam  mechanisms  (not  shown)  which  will  not  be 
further  described.  Another  shaft  86  is  disposed 
about  and  coaxial  with  the  shaft  66b  and  is  also 
supported  for  pivotal  movement.  Bent  wire  openers 
88  are  attached  to  the  shaft  86.  The  bent  wire 
openers  88  operate  to  open  a  signature  42  just 
prior  to  delivery  of  the  signature  from  the  feeder 
62.  The  openers  88  are  similarly  cam  actuated  in  a 
timed  relationship  with  the  rotation  of  the  drum  52. 
The  feeder  62  includes  an  opener  arm  96  which  is 
pivotal  about  a  pin  97  on  a  support  bracket  98  on 
an  adjacent  feeder.  The  opener  arm  96  engages 
one  of  the  sheet  sections  of  the  signature  42  to 
initiate  opening  of  the  signature. 

The  feeder  62  includes  pincher  rollers  92a  and 
92b  carried  on  the  support  bracket  98  which  is 
connected  to  the  shaft  66c.  The  pincher  rollers  92a, 
92b  pivot  about  the  shaft  66c  in  a  timed  relation 
with  rotation  of  the  drum  52  by  known  cam  mecha- 
nisms.  The  pincher  92a  engages  the  signature  42 
to  feed  the  signature  into  the  drum  52.  The  pincher 
92b  engages  the  signature  42  to  feed  the  signature 
out  of  the  drum  52.  The  feeder  62  also  includes  an 
out-feed  roller  102  supported  for  rotation  on  shaft 
66a.  The  out-feed  roller  102  engages  the  belt  74 
and  is  driven  to  rotate  in  the  direction  indicated  by 
the  arrow  106.  When  the  pincher  roller  92b  of  an 
adjacent  feeder  forces  the  signature  42  against  the 
out-feed  roller  102,  the  out-feed  roller  applies  a 
frictional  force  to  the  signature  to  feed  the  signa- 
ture  from  the  drum  52.  Thus,  it  is  seen  that  adja- 
cent  feeders  62  work  in  concert  to  feed  signatures 
42  into  and  out  of  the  drum  52. 

The  feeder  62  also  includes  a  storage  rack  112 
fixed  to  the  drum  52  at  hub  114  and  at  support  116. 
The  storage  rack  112  temporarily  stores  the  signa- 
ture  42  during  rotation  of  the  drum  52  through  the 
predetermined  arcuate  distance  of  rotation.  The 
storage  rack  112  receives  the  signature  42  with  the 
folded  edge  portion  leading,  or  directed  first  into 
the  storage  rack.  The  folded  edge  portion  of  the 
signature  42  engages  a  stop  118  which  establishes 
how  far  the  signature  may  extend  into  the  storage 
rack  112.  The  stop  118  is  adjustable  along  the  length 
of  the  storage  rack  112.  Thus,  the  storage  rack  112 
can  be  adjusted  to  accommodate  various  size  sig- 
natures  42. 

The  stop  118  is  adjustable  so  that  the  leading 
edge  portion  of  the  signature  42  is  positioned  in  a 
predetermined  location  relative  to  the  storage  rack 
112.  The  location  of  the  stop  118  is  established  by 
the  length  of  the  signature  42,  so  the  open  end 
portion  of  the  signature  extends  into  the  .storage 
rack  112  a  predetermined  distance.  The  predeter- 
mined  distance  is  established  so  that  the  trailing 
edge,  or  open  end  portion,  of  the  signature  is 
adjacent  the  out-feed  roller  102  and  pincher  roller 

92b. 
The  operation  of  the  signature  handling  appara- 

tus  40  is  described  below.  One  typical  feeder  62  is 
described  making  a  complete  revolution  about  the 

5  axis  A  of  rotation  of  the  drum.  While  the  operation 
of  just  the  one  feeder  62  is  described  in  detail,  it 
must  be  noted  that  the  other  seven  feeders  62  are 
concurrently  performing  other  operations. 

Fig.  4  illustrates  the  feeder  62  in  a  location 
w  during  rotation  of  the  drum  52  where  the  feeder  is 

just  beginning  to  remove  the  signature  42  from  the 
hopper  24.  The  gripper  82  engages  the  leading,  or 
folded,  edge  portion  of  the  signature  42.  The  grip- 
per  82  is  of  a  known  type.  At  an  appropriate 

75  predetermined  position  of  rotation  of  the  drum  52, 
the  resilient  tip  of  the  gripper  82  is  subjected  to 
vacuum  to  grip  and  peel  the  leading  edge  portion 
of  the  signature  42  from  the  bottom  of  the  stack  in 
the  hopper  24.  As  the  drum  52  continues  to  rotate, 

20  the  gripper  82  pivots  clockwise,  as  viewed  in  Fig. 
4,  pulling  the  signature  42  further  downwardly  from 
the  hopper  24. 

As  the  signature  42  is  pulled  downwardly,  the 
surface  of  the  belts  74  defining  the  portion  75  of 

25  the  outer  circumference  of  the  drum  52  engage  the 
signature.  The  belts  74  move  in  the  direction  76  at 
a  surface  speed  substantially  equal  to  the  surface 
speed  of  rotation  of  the  drum  52  in  the  direction 
56.  Thus,  the  .signature  42  is  removed  from  the 

30  hopper  24  without  being  accelerated  from  a  stand- 
still  to  the  speed  of  rotation  of  the  drum  52  in  a 
very  short  period  of  time.  The  signature  42  is  thus 
merely  peeled  from  the  bottom  of  the  stack  and 
directed  downwardly  into  the  feeder  62.  This  type 

35  of  signature  removal  reduces  the  tendency  of  the 
signature  42  to  tear.  That  is,  thinner  signatures  42 

,  are  more  prone  to  tear  than  thicker  signatures  in 
some  of  the  known  signature  handling  apparatuses. 
Thus,  the  speed  at  which  the  signature  handling 

40  apparatus  40  operates  is  not  dependent  on  the 
thickness  or  strength  of  the  signature  42.  There- 
fore,  the  signatures  42  can  be  removed  by  the 
signature  handling  apparatus  40  from  the  hopper 
24  at  a  relatively  high  rate. 

45  Fig.  5  illustrates  the  feeder  62  rotated  in  the 
direction  56  a  predetermined  arcuate  distance  from 
the  position  of  Fig.  4.  In  the  position  of  Fig.  5,  the 
signature  42  has  been  almost  completely  removed 
from  the  hopper  24  and  is  almost  entirely  located 

so  within  the  storage  rack  II2.  It  is  at  this  time  that  the 
following  feeder  62,  in  the  direction  56  of  rotation  of 
the  drum  52,  would  start  to  pull  the  next-  signature 
from  the  hopper  24.  The  support  bracket  98  and 
pincher  roller  92a  of  the  following  feeder  pivot  in 

55  the  direction  indicated  by  the  arrow  I22.  The  pinch- 
er  roller  92a  engages  the  signature  42  and  forces 
the  signature  against  the  belts  74  to  frictionally 
drive  the  signature  into  the  storage  rack  II2  in  the 
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drum  52.  The  signature  42  is  driven  into  the  stor- 
age  rack  112  because  the  belts  74  moves  in  the 
direction  76.  The  gripper  82  pivots  clockwise  about 
the  shaft  66b  and  disengages  the  signature  42. 
Thus,  the  only  driving  force  on  the  signature  42  is 
the  friction  exerted  by  the  belts  74  moving  in  the 
direction  76. 

Fig.  6  illustrates  the  signature  handling  appara- 
tus  40  rotated  further  in  the  direction  56  from  the 
position  of  Fig.  5.  The  signature  42  has  been 
completely  removed  from  the  hopper  24.  The'  belts 
74  acting  with  the  pincher  roller  92a  of  the  follow- 
ing  feeder  have  driven  the  signature  42  sufficiently 
into  the  feeder  62  so  that  no  portion  of  the  signa- 
ture  extends  outside  the  periphery  of  the  drum  52. 
The  signature  42  has  been  driven  into  the  storage 
rack  112  to  the  position  in  which  the  folded  edge 
portion  of  the  signature  engages  the  stop  118.  The 
stop  118  is  adjusted  to  an  appropriate  position  along 
the  storage  rack  112.  The  trailing  edge  portion  of  the 
signature  42  is  disposed  between  the  out-feed  roll- 
er  102  and  the  pincher  roller  92b  of  the  following 
feeder. 

Fig.  7  illustrates  the  drum  52  rotated  further  in 
the  direction  56  from  the  position  of  Fig.  6.  The 
opener  arm  96  has  pivoted  in  a  direction  indicated 
by  the  arrow  124  to  engage  one  of  the  sheet 
sections  of  the  signature  42.  The  sheet  sections  of 
the  signature  52  have  different  lengths,  as  illus- 
trated  in  Fig.  7.  An  overlap  portion  126  exists  be- 
tween  the  ends  of  the  two  sheet  sections.  The 
longer  sheet  section  is  disposed  on  the  top  side  of 
the  signature  42  in  the  storage  rack  112,  as  viewed 
in  Fig.  7.  Thus,  the  opener  arm  96  engages  the 
overlap  portion  126  in  order  to  slightly  displace,  or 
open,  the  upper  sheet  section  from  the  lower  sheet 
section.  It  is  during  this  operation  at  which  the 
distance  that  the  signature  42  extends  into  the 
storage  rack  112  is  critical.  If  the  signature  42  ex- 
tends  too  far  into  the  storage  rack  112,  the  opener 
arm  96  will  not  engage  the  overlap  portion  126  of 
the  signature.  If  the  signature  42  does  not  extend 
far  enough  into  the  storage  rack  112,  the  opener  arm 
96  will  engage  the  lower  sheet  section  of  the  signa- 
ture  and  not  open  the  signature  at  all.  Thus,  adjust- 
ment  of  the  stop  118  to  a  predetermined  location 
along  the  length  of  the  storage  rack  112  is  critical  to 
the  opening  of  the  signature  42. 

Fig.  8  illustrates  the  drum  52  rotated  further  in 
the  direction  56  from  the  position  of  Fig.  7.  The 
support  bracket  98  pivots  in  the  direction  indicated 
by  the  arrows  128.  This  causes  the  opener  arm  96 
to  open  the  signature  42  a  greater  amount  than  is 
illustrated  in  Fig.  7.  Also,  the  pincher  roller  92b 
starts  to  engage  the  signature  42.  Due  to  the 
pivotal  movement  of  the  support  bracket  98;  the 
signature  42  is  pulled  in  an  outward  direction  of  the 
storage  rack  112  a  slight  amount.  The  bent  wire 

opener  88  has  pivoted  in  the  direction  indicated  by 
the  arrow  132.  The  opener  arm  96  pivots  in  the 
direction  indicated  by  the  arrow  134  to  maintain  the 
signature  42  in  an  open  condition  without  prevent- 

5  ing  the  signature  from  moving  outwardly  of  the 
storage  rack  112. 

Fig.  9  illustrates  the  feeder  62  rotated  in  the 
direction  56  slightly  further  than  the  position  of  Fig. 
8.  The  support  bracket  98  has  pivoted  further  in  the 

w  direction  I28  so  that  pincher  roller  92b  exerts  a 
slight  force  against  the  signature  42  and  out-feed 
roller  I02.  This  creates  friction  between  the  signa- 
ture  42  and  the  out-feed  roller  I02.  Since  the  out- 
feed  roller  I02  is  rotating  in  the  direction  I06,  the 

75  signature  42  is  forced,  or  fed,  outwardly  of  the 
storage  rack  II2.  Concurrently,  the  opener  arm  96 
has  pivoted  out  of  engagement  with  the  overlap 
portion  I26  of  the  signature  42.  The  shorter  sheet 
section  of  the  signature  42  engages  the  inner  sur- 

20  face  of  the  V  portion  of  the  bent  wire  opener  88. 
The  bent  wire  opener  88  pivots  counterclockwise, 
as  viewed  in  Fig.  9,  about  shaft  86  further  opening 
the  signature  42.  This  occurs  as  the  drum  52 
rotates  in  the  direction  56  and  the  longer  sheet 

25  section  of  the  signature  42  starts  to  fit  over  one  of 
the  saddles,  or  support  bars,  32  which  is  moving 
along  the  conveyor  path  34  below  the  signature 
handling  apparatus  40.  The  saddle  32  is  moved 
along  the  path  34  at  a  speed  proportional  to  the 

30  speed  of  rotation  of  the  drum  52  so  that  each 
feeder  62  can  deliver  a  signature  42  to  a  saddle  32 
in  a  timed  relationship. 

Fig.  10  illustrates  the  drum  52  rotated  further  in 
the  direction  56  from  the  position  of  Fig.  9.  The 

35  signature  42  is  still  engaged  by  the  pinch  roller  92b 
and  the  out-feed  roller  I02.  The  signature  42  is 
being  driven  downwardly  by  the  friction  between 
the  pincher  roller  92b  and  the  out-feed  roller  I02. 
This  further  forces  the  open  signature  42  onto  the 

40  saddle  32  in  a  straddling  relationship.  The  bent 
wire  opener  88  pivots  counterclockwise  in  the  di- 
rection  indicated  by  the  arrow  I52  about  the  shaft 
86  and  fully  releases  the  signature  42.  It  will  be 
apparent  that  with  just  a  small  amount  of  further 

45  rotation  of  the  drum  52  in  the  direction  56  and 
further  movement  of  the  signature  42  out  of  the 
storage  rack  II2  that  the  signature  will  completely 
overlie  the  saddle  32. 

Fig.  II  illustrates  the  feeder  62  rotated  in  the 
50  direction  56  from  the  position  of  Fig.  10  and  after 

the  signature  42  has  £een  delivered  to  the  saddle 
32.  The  support  bracket  98  pivots  the  pincher  roller 
92b  in  the  direction  I54  towards  a  closed,  or  nonac- 
tive,  position  within  the  periphery  of  the  drum  52. 

55  The  bent  wire  opener  88  pivots  in  the  direction  I52 
to  the  fully  retracted  position  so  that  it  will  not 
interfere  with  the  next  signature  42  to  be  fed  into 
the  feeder  62. 
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Fig.  12  illustrates  the  feeder  62  rotated  further 
in  the  direction  56  from  the  position  of  Fig.  II.  The 
support  bracket  98  continues  to  pivot  even  further 
in  the  direction  I54  to  the  closed  position.  The 
gripper  82  begins  to  pivot  into  a  position  in  which  it 
can  engage  the  leading  edge  of  another  signature 
42  upon  further  rotation  of  the  drum  in  the  direction 
56.  The  entire  feed  cycle  is  then  repeated,  as  just 
described.  It  must  be  pointed  out  that  each  of  the 
feeders  62  are  performing  the  various  operations 
concurrently.  Their  function  at  any  time  is  depen- 
dent  upon  the  relative  rotational  position  of  the 
drum  52. 

Thus,  a  signature  handling  apparatus  40  is 
provided  which  can  operate  at  relatively  increased 
speeds.  The  signature  handling  apparatus  40  is  not 
dependent  upon  the  thickness  or  strength  of  the 
signature  42  to  be  handled.  It  should  also  be  ap- 
parent  that  the  signature  handling  apparatus  40  is 
not  limited  by  the  size  of  the  signature  because  the 
signature  does  not  have  to  be  stored  on  the  outer 
surface  of  the  drum  52. 

From  the  above  description  of  a  preferred  em- 
bodiment  of  the  invention,  those  skilled  in  the  art 
will  perceive  improvements,  changes  and  modifica- 
tions.  Such  improvements,  changes  and  modifica- 
tions  within  the  skill  of  the  art  are  intended  to  be 
covered  by  the  appended  claims. 

conveyor  means  .after  said  drum  has  rotated 
through  the  predetermined  arcuate  distance  and 
the  second  arcuate  distance. 

3.  An  apparatus  as  set  forth  in  claim  I  wherein 
5  said  first  feed  means  includes  means  for  moving 

the  first  signature  relative  to  said  drum  in  a  direc- 
tion  opposite  to  the  direction  of  rotation  of  said 
drum. 

4.  An  apparatus  as  set  forth  in  claim  I  wherein 
w  said  drum  includes  first  storage  means  disposed 

inwardly  of  the  periphery  of  said  drum  for  holding  a 
signature  during  rotation  of  said  drum  after  the 
signature  has  been  fed  from  the  hopper  by  said 
first  feed  means,  said  first  feed  means  including 

75  means  for  initiating  movement  of  the  first  signature 
into  said  first  storage  means  during  rotation  of  said 
drum  through  the  predetermined  arcuate  distance. 

5.  An  apparatus  as  set  forth  in  claim  I  wherein 
said  first  feed  means  includes  movable  surface 

20  means  disposed  on  said  drum  for  engaging  the 
first  signature  while  at  least  a  portion  of  the  signa- 
ture  is  in  the  hopper  and  means  for  moving  said 
surface  means  relative  to  said  drum  at  a  speed 
sufficient  to  prevent  relative  movement  between  a 

25  portion  of  the  first  signature  engaged  by  said  sur- 
face  means  and  a  portion  of  said  surface  means 
disposed  in  engagement  with  the  first  signature. 

6.  An  apparatus  as  set  forth  in  claim  I  further 
including  belt  means  mounted  on  said  drum  for 

30  movement  relative  to  said  drum,  said  surface 
means  being  disposed  on  said  belt  means,  said 
means  for  moving  said  surface  means  including 
means  for  moving  at  least  a  portion  of  said  belt 
means  in  a  direction  opposite  to  the  direction  of 

35  rotation  of  said  drum. 
7.  An  apparatus  as  set  forth  in  claim  6  -wherein 

said  first  feed  means  includes  gripper  means  dis- 
posed  on  said  drum  for  engaging  a  portion  of  the 
first  signature  and  moving  the  engaged  portion  of 

40  the  first  signature  relative  to  said  belt  means  during 
engagement  of  said  surface  means  with  the  first 
signature. 

8.  An  apparatus  as  set  forth  in  claim  I  further 
including  conveyor  means  for  receiving  signatures 

45  from  said  drum  and  conveying  signatures  away 
from  said  drum,  said  first  feed  means  including 
gripper  means  for  gripping  a  first  edge  portion  of 
the  first  signature  during  at  least  a  portion  of  the 
feeding  of  the  first  signature  from  the  hopper  and 

so  means  for  delivering  the  first  signature  to  said 
conveyor  means  with  an  edge  protion  of  the  first 
signature  opposite  from  the  first  edge  portion  lead- 
ing. 

9.  An  apparatus  as  set  forth  in  claim  8  wherein 
55  said  conveyor  means  includes  a  plurality  of  signa- 

ture  supports  each  having  a  longitudinal  axis,  said 

Claims 

1.  An  apparatus  for  removing  signatures  from  a 
hopper,  said  apparatus  comprising: 

a  rotatable  drum; 
first  feed  means  mounted  on  said  drum  for 

removing  a  first  signature  from  the  hopper  during 
rotation  of  said  drum  through  a  predetermined  ar- 
cuate  distance;  and 

second  feed  means  mounted  on  said  drum  for 
partially  removing  a  second  signature  from  the 
hopper  during  rotation  of  said  drum  through  said 
arcuate  distance  during  the  feeding  of  the  first 
sheet  from  the  hopper; 

said  second  feed  means  including  means  for 
engaging  the  second  signature  and  initiating  move- 
ment  of  the  second  signature  from  the  hopper 
while  said  first  feed  means  is  removing  the  first 
signature  from  the  hopper. 

2.  An  apparatus  as  set  forth  in  claim  I  further 
including  conveyor  means  disposed  adjacent  a 
side  of  said  drum  opposite  from  the  hopper,  said 
first  feed  means  including  means  for  holding  the 
first  signature  during  rotation  of  said  drum  through 
a  second  arcuate  distance  greater  than  said  pre- 
determined  arcuate  distance  after  the  first  signature 
has  been  removed  from  the  hopper  by  said  feed 
means  and  for  delivering  the  first  signature  to  said 
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signature  supports  being  movable  in  a  path  below 
said  drum  having  their  longitudinal  axes  substan- 
tially  parallel  to  the  axis  of  rotation  of  said  drum. 

10.  An  apparatus  as  set  forth  in  claim  9  wherein 
the  first  edge  portion  of  the  first  signature  is  folded 
and  said  means  for  delivering  the  first  signature  to 
said  conveyor  means  includes  means  for  opening 
the  edge  opposite  the  folded  edge  of  the  first 
signature  and  depositing  the  first  signature  onto 
one  of  said  signature  supports  in  a  straddling  rela- 
tionship. 

11.  An  apparatus  as  set  forth  in  claim  I  wherein 
said  drum  includes  surface  means  for  defining  a 
plurality  of  locations  for  receiving  signatures,  said 
first  feed  means  including  means  for  feeding  the 
first  signature  from  the  hopper  to  a  first  one  of  the 
locations  during  rotation  of  said  drum  through  the 
predetermined  arcuate  distance  and  for  feeding  the 
first  signature  from  the  first  location  during  rotation 
of  said  drum  after  said  drum  has  rotated  through 
the  predetermined  arcuate  distance. 

12.  An  apparatus  as  set  forth  in  claim  I  wherein 
said  drum  includes  means  for  defining  a  plurality  of 
locations  for  holding  signatures  during  rotation  of 
said  drum,  first  belt  means  for  feeding  the  first 
signature  to  a  first  one  of  the  locations,  second  belt 
means  for  feeding  the  second  signature  to  a  sec- 
ond  one  of  the  locations  and  for  feeding  the  first 
signature  from  the  first  one  of  the  locations. 

•13.  An  apparatus  as  set  forth  in  claim  12 
wherein  at  least  a  major  portion  of  each  of  said 
plurality  of  locations  for  holding  signatures  is  dis- 
posed  inwardly  of  the  periphery  of  said  drum. 

14.  An  apparatus  as  set  forth  in  claim  I  wherein 
each  of  the  signatures  includes  a  folded  edge 
portion  and  an  open  edge  portion,  said  apparatus 
further  includes  first  signature  opening  means  for 
engaging  the  open  edge  portion  of  the  first  signa- 
ture  and  separating  adjacent  sheet  sections  of  the 
first  signature  during  rotation  of  said  drum. 

15.  An  apparatus  for  feeding  signatures  from  a 
hopper,  said  apparatus  comprising: 

a  rotatable  drum; 
first  feed  means  mounted  on  said  drum  for 

feeding  a  first  signature  from  the  hopper  during 
rotation  of  said  drum  through  a  predetermined  ar- 
cuate  distance;  and 

second  feed  means  mounted  on  said  drum  for 
partially  feeding  a  second  signature  from  the  hop- 
per  during  rotation  of  said  drum  through  a  second 
arcuate  distance  during  the  feeding  of  the  first 
sheet  from  the  hopper; 

said  second  feed  means  including  means  for 
engaging  the  second  signature  and  initiating  feed- 
ing  of  the  second  signature  from  the  hopper  while 
said  first  feed  means  is  feeding  the  first  signature 
from  the  hopper; 

said  first  feed  means  including  first  belt  means 

for  feeding  a  first  signature  from  the  hopper  to  said 
drum; 

said  second  feed  means  includes  second  belt 
means  for  feeding  a  second  signature  from  the 

5  hopper  to  said  drum  and  for  feeding  the  first  signa- 
ture  from  the  drum. 

16.  An  apparatus  as  set  forth  in  claim  15  further 
including  means  for  defining  a  plurality  of  locations 
for  holding  signatures  during  rotation  of  said  drum, 

io  at  least  a  major  portion  of  each  of  said  plurality  of 
locations  being  disposed  inwardly  of  the  periphery 
of  said  drum. 

17.  An  apparatus  as  set  forth  in  claim  16 
wherein  said  first  feed  means  feeds  the  first  signa- 

75  ture  with  a  folded  edge  portion  leading  into  a  first 
one  of  said  plurality  of  locations. 

18.  An  apparatus  as  set  forth  in  claim  I7  further 
including  opening  means  for  engaging  an  open 
trailing  edge  portion  of  the  first  signature  disposed 

20  in  said-  first  location  and  separating  adjacent  sheet 
sections. 

19.  An  apparatus  as  set  forth  in  claim  15  further 
including  a  plurality  of  feed  means,  said  feed 
means  being  circumferentially  spaced  about  said 

25  drum  a  distance  which  is  less  than  the  length  of  a 
signature. 

20.  An  apparatus  as  set  forth  in  claim  16  further 
including  means  adjustably  mounted  along  a  re- 
spective  one  of  said  plurality  of  locations  for  en- 

30  gaging  the  leading  edge  portion  of  the  signature 
disposed  in  said  location  to  establish  the  stored 
position  of  the  signature  relative  to  said  location. 

21.  A  method  of  feeding  folded  signatures  from 
a  hopper  to  a  conveyor,  comprising  the  steps  of: 

35  gripping  a  folded  edge  portion  of  a  first 
signature  in  a  hopper  and  removing  the  signature 
from  the  hopper; 

feeding  the  signature  into  a  storage  location 
disposed  within  the  periphery  of  a  drum; 

40  gripping  a  folded  edge  portion  of  a  second 
signature  from  a  hopper  and  removing  the  second 
signature  from  the  hopper  before  the  first  signature 
is  completely  removed  from  the  hopper;  and 

feeding  the  first  signature  from  the  storage 
45  location  to  the  conveyor  upon  a  predetermined 

amount  of  rotation  of  the  drum. 
22.  The  method  as  set  forth  in  claim  21  further 

including  the  step  of  opening  the  edge  portion  of 
the  first  signature  opposite  the  folded  edge  portion 

50  for  feeding  the  open  signature  onto  a  support  bar 
of  the  conveyor  in  an  overlying  relation,  said  step 
of  opening  being  performed  before  the  step  of 
feeding  the  first  signature  has  been  completed. 

23.  An  apparatus  for  removing  a  folded  signa- 
55  ture  having  an  open  edge  portion  from  a  hopper 

and  delivering  the  signature  to  a  conveyor,  said 
apparatus  comprising: 

a  drum  supported  for  rotation; 
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feed  means  mounted  on  said  drum  for  removing 
a  signature  from  the  hopper  during  rotation  of  said 
drum; 

opening  means  mounted  on  said  drum  for 
opening  the  open  edge  portion  of  the  signature;  5 
and 

delivery  means  mounted  on  said  drum  for 
delivering  the  signature  to  the  conveyor  in  an  open 
configuration. 

24.  An  apparatus  as  set  forth  in  claim  23  fur-  w 
ther  including  storage  means  mounted  on  said 
drum  for  storing  the  signature  removed  from  the 
hopper  for  a  predetermined  amount  of  rotation  of 
said  drum. 

25.  An  apparatus  as  set  forth  in  claim  23  75 
wherein  said  feed  means  includes  means  for  mov- 
ing  the  signature  relative  to  said  drum  in  a  direction 
opposite  to  the  direction  of  rotation  of  said  drum. 

26.  An  apparatus  as  set  forth  in  claim  25 
wherein  said  means  for  moving  the  signature  rela-  20 
tive  to  said  drum  includes  movable  surface  means 
disposed  along  a  portion  of  the  outer  circumfer- 
ence  of  the  drum  for  engaging  the  signature  while 
a  portion  of  the  signature  is  in  the  hopper  and 
means  for  moving  said  surface  means  relative  to  25 
said  drum  at  a  speed  sufficient  to  prevent  relative 
movement  of  a  portion  of  the  signature  engaged  by 
said  surface  means  and  said  surface  means. 
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