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Description 

The  present  invention  relates  generally  to  a 
sorting  device  for  use  with  copy  and  printing  ma- 
chines.  More  specifically,  the  present  invention  re- 
lates  to  a  sorter  comprising  a  plurality  of  vertically 
movable  trays;  means  for  vertically  shifting  said 
plurality  of  trays  and  maintaining  a  tray  in  a  pre- 
determined  position  in  which  sheets  can  be  re- 
ceived  thereon,  said  shifting  and  maintaining 
means  including  at  least  one  set  of  vertically  ar- 
ranged  Geneva  wheels  which  are  rotatably  sup- 
ported  in  a  predetermined  relationship  with  one 
another  and  which  are  arranged  to  cooperate  with 
one  another  in  a  predetermined  manner,  each  of 
the  Geneva  wheels  having  at  least  one  recess 
formed  therein;  means  for  ejecting  a  sheet  onto  a 
tray  which  is  maintained  in  said  predetermined 
position;  a  fastening  means  for  fastening  a  stack  of 
sheets  together;  and  guide  slots  associated  with 
said  plurality  of  Geneva  wheels  for  introducing  a 
tray  to  undergo  lateral  displacement  in  the  direction 
of  said  fastening  means. 

A  sorter  of  this  kind  is  disclosed  in  the  Eu- 
ropean  patent  application  EP-A-0  425  988,  which  is 
not  prepublished  with  respect  to  this  application, 
thus  state  of  the  art  according  to  Article  54(3)EPC. 
The  sorter  corresponding  to  the  European  patent 
application  as  mentioned  above  comprises  two  sets 
of  vertically  arranged  Geneva  wheels,  each  set 
comprising  three  Geneva  wheels.  The  guide  slots 
have  central  portions,  each  having  first,  second  and 
third  curved  portions,  which  respectively  corre- 
spond  to  1/4,  1/2  and  1/4  of  the  peripheries  of  each 
of  said  first,  second  and  third  Geneva  wheels. 

Sorters  which  include  fastening  means,  as  sta- 
plers,  are  required  to  firstly  sort  and  accumulate 
sheets  of  printed  matter  in  carefully  aligned  stacks 
before  fastening  the  same  at  a  predetermined  loca- 
tion  such  as  the  upper  left  hand  corner. 

Various  arrangements  have  been  proposed  to 
accomplish  the  above  mentioned  alignment  and 
fastening.  Arrangements  for  aligning  the  sheets  pri- 
or  the  stapling  operation  have  included  trays  which 
are  provided  with  slots  and  shafts  which  extend  up 
through  the  slots  and  which  be  moved  along  the 
slots  so  that  they  engage  the  edge  of  the  sheets 
and  push  the  same  across  the  tray  into  engage- 
ment  with  stoppers  provided  along  one  side  there- 
of. 

In  connection  with  the  stapling  devices  used  in 
such  arrangements,  J  P-A-6  1-287663  discloses  a 
proposal  wherein  the  trays  above  and  below  the 
one  on  which  the  sheets  to  be  fastened  are  accu- 
mulated,  are  arranged  at  relatively  large  spacings 
with  respect  to  the  intermediate  one  so  that  a 
stapler  can  be  moved  into  a  suitable  operating 
position  with  respect  to  the  accumulated  stack  of 

sheets. 
However,  with  the  above  types  of  alignment 

arrangements  drawbacks  are  encountered  in  that 
actuators  and  associated  mechanisms  are  required 

5  to  move  the  shafts  back  and  forth  along  the  slots. 
These  devices  of  course  consume  relatively  large 
amounts  of  space  and  thus  tend  to  undesirably 
increase  the  size  complexity  and  attendant  cost  of 
the  sorter. 

io  Further,  the  above  mentioned  types  of  stapling 
arrangements  are  such  as  to  required  mechanisms 
which  can  locate  the  stapler  at  the  desired  position 
and  subsequently  actuate  the  same.  In  addition  to 
this,  the  relatively  large  spaces  must  be  provided 

75  between  adjacent  trays  to  as  to  facilitate  the  posi- 
tioning  of  the  stapler  induces  the  problem  that  the 
overall  height  of  the  sorter  is  increased  and  cannot 
be  readily  reduced. 

It  is  an  object  of  the  present  invention  to  pro- 
20  vide  a  sorter,  which  exhibits  a  high  processability 

of  sheets,  which  is  both  compact  and  relatively 
inexpensive. 

Another  object  of  the  present  invention  is  to 
provide  a  fastening  means  equipped  sorter, 

25  wherein  trays  can  be  arranged  at  small  intervals 
and  in  a  manner,  which  enables  the  overall  height 
of  the  sorter  to  be  reduced. 

In  order  to  achieve  the  above  mentioned  ob- 
jects,  the  present  invention  provides  a  sorter  ac- 

30  cording  to  the  state  of  the  art  wherein  the  guide 
slots  are  formed  with  mirror  imaged  curved  guide 
arrangements  which  comprise  curved  portions 
which  match  the  curvature  or  the  locus  of  the 
recesses  for  about  1/4  of  the  periphery  of  the 

35  Geneva  wheel  and  then  extend  tangentially  to  an 
intersection  portion. 

The  fastening  means  can  be  a  stapler  or  alter- 
natively  a  bookbinding  device  which  applies  an 
adhesive  or  the  like  along  the  selected  edge  of  the 

40  collected  sheets. 
According  to  an  embodiment  of  the  invention 

the  sorter  is  further  characterized  by  comprising 
biasing  means  for  urging  a  tray  pin  which  is  lo- 
cated  at  the  intersection  portion  into  engagement 

45  with  the  outer  peripheries  of  the  Geneva  wheels. 
According  to  a  further  embodiment  of  the  in- 

vention  the  biasing  means  comprises  a  spring  load- 
ed  stopper  arranged  at  the  intersection  portion  to 
bias  the  tray  pin,  which  has  been  carried  to  the 

50  intersection  portion  by  the  rotation  of  the  Geneva 
wheels,  into  engagement  with  the  outer  peripheries 
of  the  Geneva  wheels. 

According  to  a  further  embodiment  of  the  in- 
vention  each  set  of  Geneva  wheels  comprises  two 

55  Geneva  wheels,  each  of  the  Geneva  wheels  being 
provided  with  two  diametrical  opposed  recesses. 

The  above  and  other  objects,  effects,  features 
and  advantages  of  the  present  invention  will  be- 
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come  more  apparent  from  the  following  description 
of  embodiments  thereof  taken  in  conjunction  with 
the  accompanying  drawings. 

Fig.  1  is  a  partially  cut-away  side  elevational 
view  showing  a  stapler  equipped  sorter  accord- 
ing  to  a  first  embodiment  of  the  present  inven- 
tion; 
Fig.  2  is  a  partially  cut-away  front  elevation  view 
of  the  sorter  shown  in  Fig.  1; 
Fig.  3  is  a  partially  cut-away  plan  view  of  the 
first  embodiment  of  the  present  invention; 
Fig.  4  is  a  partially  cut-away  perspective  view 
showing  details  of  the  trays  and  associated  tray 
shift  mechanisms  according  to  the  first  embodi- 
ment  of  the  invention; 
Fig.  5  is  a  perspective  view  showing  details  of 
the  tray  shift  and  displace  mechanism  which  is 
used  in  the  first  embodiment  of  the  present 
invention; 
Fig.  6  is  a  perspective  view  showing  the  mecha- 
nism  on  which  the  stapler  is  mounted  in  accor- 
dance  with  the  first  embodiment; 
Figs.  7  A  -  7E  show  the  manner  in  which  the  tray 
shift  mechanism  moves  the  trays  during  opera- 
tion  of  the  sorter; 
Fig.  8  is  a  schematic  side  elevational  view  show- 
ing  the  sorter  according  to  the  first  embodiment 
in  operation; 
Figs.  9A  -  9E  show  the  manner  in  which  a 
second  embodiment  of  the  present  invention 
effects  tray  shifting  during  the  operation  of  the 
sorter; 
Fig.  10  is  a  perspective  view  showing  construc- 
tional  details  of  the  tray  shifting  mechanism  ac- 
cording  to  a  further  embodiment  of  the  present 
invention. 

Figs.  1  to  6  show  a  first  embodiment  of  the 
present  invention.  Among  these  drawings  Figs.  1  to 
3  show  the  general  outline  and  arrangement  of  the 
stapler  equipped  sorter  according  to  the  present 
invention.  In  these  figures,  A  denotes  the  main 
casing;  B  denotes  the  trays  onto  which  sheets  of 
printed  matter  and  the  like  are  collected;  C  and  D 
denote  the  mechanisms  which  are  used  to  shift  the 
trays  and  maintain  the  same  on  which  sheets  can 
be  ejected  during  the  operation  of  the  sorter  and 
which  are  characterized  by  the  use  of  2  sets  of 
Geneva  wheels;  and  E  denotes  a  stapler  mounted 
within  the  main  casing  A. 

Fig.  4  shows  in  perspective  view,  details  of  a 
first  embodiment  of  the  present  invention.  In  this 
view  the  arrows  FR,  RR,  RH  &  LH  respectively 
denote  the  front,  rear,  right  and  left  side  of  the 
sorter. 

The  main  casing  A  includes  a  main  frame  10 
which  comprises  a  right  hand  side  frame  10A  and  a 
left  side  frame  10B.  The  side  frames  10A,  10B  are 
formed  with  essentially  vertically  extending  guide 

slots  10C  and  10D,  respectively.  The  mid-portions 
of  these  guide  slots  are  formed  with  curved  non- 
linear  portions  10Ci,  10C2  and  10Di,  10D2.  As 
shown,  these  portions  have  a  curvature  selected  in 

5  accordance  with  radius  of  Geneva  wheels  which 
will  be  discussed  in  more  detail  later  (see  Fig.  4 
wherein  guide  slot  10D  is  clearly  visible). 

In  this  figure  the  numeral  12  is  used  to  denote 
the  trays  B.  A  plurality  of  trays  12i  -  12n  are 

io  arranged  in  vertical  movable  array.  Each  of  the 
trays  are  constructed  in  a  manner  to  have  a  lower 
wall  or  base  12A,  and  integral  vertically  extending 
walls  12B,  12C  and  12D.  The  walls  12B  and  12D 
project  up  normally  from  the  right  and  rear  edges 

is  of  the  lower  wall  12A  while  the  side  wall  12C 
projects  vertically  downwardly  from  the  left  edge  of 
12A.  The  side  wall  12C  has  a  greater  vertical 
dimension  than  the  side  walls  12B. 

As  the  trays  12  are  formed  with  the  side  walls 
20  12B  and  12C,  they  exhibit  an  increased  structural 

rigidity  which  allows  for  the  thickness  of  the  same 
to  be  reduced. 

The  right  rear  corner  of  each  tray  is  formed 
with  a  cut-out  12E  which  permits  the  stapler  to  be 

25  placed  an  operative  position  with  respect  to  the 
sheets  which  are  accumulated  thereon. 

The  front  right  corner  of  each  of  the  trays  is 
formed  with  a  cut-out  12F  which  facilitates  manual 
removal  of  the  sheets. 

30  The  side  walls  12B  and  12C  are  formed  with 
horizontal  tray  pins  12G  and  12H  which  are  slidably 
received  in  the  previously  mentioned  guide  slots 
10D  and  10C. 

A  horizontally  extending  guide  pin  12J  is 
35  formed  the  forward  lower  corner  of  each  of  the  side 

walls  12C.  These  pins  12J  are  arranged  to  be 
received  in  a  front  guide  member  14. 

In  this  embodiment  the  front  guide  member  14 
is  formed  with  a  plurality  of  guide  grooves  14A 

40  (14Ai  -  14An)  corresponding  in  number  to  the  n 
number  of  trays  12. 

Tray  pins  12Hi  -  12Hn  which  are  provided  on 
the  left  hand  side  of  the  trays  12  are  accom- 
modated  in  the  guide  slot  10C  between  guide  pins 

45  16A  and  16B  which  are  formed  on  a  vertically 
movable  left  carrier  side  plate  16.  The  front  guide 
member  is  fixedly  connected  to  a  forward  end  of 
the  left  carrier  side  plate  16  so  as  to  be  vertically 
movable  therewith. 

50  On  the  other  hand,  a  vertically  movable  right 
carrier  side  plate  18  is  disposed  on  the  right  side 
of  the  device  and  provided  with  guide  pins  18A  and 
18B.  The  guide  pins  18A  and  18B  are  received  in 
the  guide  slot  guide  slot  10D  at  locations  above 

55  and  below  the  tray  pins  12G  (12Gi  -12Gn). 
The  carrier  side  plates  16,  18  are  each  resil- 

iency  connected  to  the  side  frames  10A,  10B  by 
way  of  hanger  brackets  10F,  10E  and  tension 

3 
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springs  16C  and  18C. 

SHEET  TRANSFER  MECHANISM 

The  sheet  transfer  mechanism  utilized  in  this 
embodiment  comprises  laterally  extending  guide 
plates  20A  and  20B  which  are  fixedly  connected 
with  the  main  frame  10,  and  arranged  one  above 
the  other  at  a  predetermined  spacing  in  a  manner 
to  define  an  incoming  sheet  transfer  guide  20.  This 
transfer  guide  20  has  an  inlet  which  is  positioned  in 
a  manner  to  receive  sheets  from  a  non-illustrated 
copy  or  printing  machine,  and  an  outlet  adjacent 
which  a  transfer  roller  22  and  a  corresponding 
pinch  roller  24  are  disposed.  The  transfer  roller  22 
and  the  pinch  roller  24  are  rotatably  supported  on 
the  right  side  frame  10A  and  the  left  side  frame 
10B,  by  way  of  shafts  26  &  28,  respectively.  The 
shafts  26,  28  are  arranged  at  a  predetermined 
inclination  with  respect  to  the  horizontal.  The  trays 
12  are  also  arranged  at  an  angle  and  thus  enables 
the  overall  height  of  the  main  casing  to  be  reduced. 
The  transfer  roller  shaft  26  has  a  pulley  30  fixedly 
connected  thereto.  A  motor  32  which  is  mounted 
on  the  left  side  frame  10B,  has  an  output  shaft  32A 
on  which  a  pulley  34  is  mounted.  A  drive  belt  36 
establishes  a  drive  connection  between  the  pulleys 
30,  34. 

A  sheet  sensor  38  is  mounted  on  the  lower 
side  of  the  guide  plate  20B.  This  sensor  38  in- 
cludes  a  detection  lever  38A  which  is  arranged  to 
project  into  the  transfer  guide  20. 

TRAY  SHIFT  AND  MAINTAIN  MECHANISM 

Two  Geneva  wheel  arrangements  generally  de- 
noted  by  the  numerals  40,  42  are  rotatably  moun- 
ted  on  the  side  frames  10A  and  10B,  respectively. 

The  Geneva  wheel  arrangement  40  comprises: 
two  Geneva  wheels  40i  ,  and  402  and  two  cor- 
responding  gears  40Bi  ,  40B2  which  are  mounted 
on  shafts  40Ai  and  40A2  respectively.  The  two 
gears  40Bi  ,  40B2  are  arranged  to  be  in  constant 
mesh  with  a  third  idler-like  gear  40B3.  The  perim- 
eters  of  the  two  Geneva  wheels  are  arranged  in 
very  close  proximity  to  one  another.  The  gears 
40Bi  ,  40B2  have  a  diameter  which  is  smaller  than 
that  of  the  corresponding  Geneva  wheels. 

In  this  embodiment,  each  of  the  Geneva 
wheels  is  formed  with  a  single  pin  receiving  recess 
40C  (viz.,  40Ci  ,  40C2).  These  recesses  are  dimen- 
sioned  to  pick-up  and  temporarily  retain  a  tray  pin 
12G.  The  Geneva  wheels  40  are  arranged  to  rotate 
in  the  same  rotational  direction  due  to  the  provision 
of  gear  40B3  and  thus  induce  the  recesses  40C  to 
cyclically  pass  through  the  positions  indicated  in 
Figs.  7A  to  7E. 

The  Geneva  wheel  arrangement  42  is  essen- 
tially  the  same  as  the  one  described  immediately 
above  and  accordingly  a  redundant  description  of 
the  same  will  be  omitted  for  brevity. 

5  As  shown  in  Fig.  5,  a  shaft  44  extends  between 
and  is  rotatably  supported  by  the  side  frames  10A 
and  10B.  Gears  46,  48  are  mounted  on  the  ends  of 
this  shaft  and  arranged  to  mesh  with  the  gears 
40B2  and  42B2.  A  motor  50  is  mounted  on  the  side 

io  frame  10A.  A  gear  52  which  is  mounted  on  the 
output  shaft  50A  of  the  motor  is  arranged  to  be  in 
constant  mesh  with  gear  46.  This  establishes  a 
drive  connection  between  the  motor  50  and  each  of 
the  Geneva  wheel  arrangements. 

is  In  the  instant  embodiment,  the  two  Geneva 
wheel  arrangements  40,  42  are  arranged  at  the 
same  height.  However,  the  right  hand  tray  pins  12G 
are  arranged  at  the  same  height  as  the  base  por- 
tion  of  each  of  the  trays  while  the  left  tray  pins  12H 

20  are  arranged  at  locations  which  are  proximate  the 
bottom  of  the  left  side  walls  12C.  As  a  result,  the 
trays  12  are  oriented  at  a  skewed  angle  in  a 
manner  wherein  the  corners  in  which  the  cut-outs 
12E  are  formed,  are  maintained  at  a  position  which 

25  is  lower  than  the  other  corners. 
When  the  motor  50  is  energized  in  a  first 

rotational  direction,  the  tray  pins  12G,  12H  at  the 
rear  of  a  tray  12  are  picked  up  by  the  Geneva 
wheel  arrangements  40,  42  and  moved  upwardly. 

30  This  initiates  a  fan-like  spreading  of  the  trays. 
It  should  be  noted  that  a  cam  54  is  connected 

to  the  shaft  40Ai  on  which  Geneva  wheel  40i  and 
gear  40Bi  are  mounted.  This  cam  54  is  arranged 
to  engage  a  lever  56A  which  extends  from  a  switch 

35  56  mounted  on  the  side  frame  10A,  in  a  manner 
which  triggers  the  switch  56  and  marks  a  position 
in  which  the  rotation  of  the  Geneva  wheel  arrange- 
ments  40,  42  should  be  stopped  and/or  a  predeter- 
mined  operation  carried  out. 

40  A  lower  limit  switch  58  is  mounted  on  the  side 
frame  10A  proximate  the  lower  end  of  the  guide 
slot  10C.  This  switch  58  is  provided  with  a  lever 
58A.  This  latter  mentioned  element  is  arranged  to 
be  engaged  by  the  guide  pin  18B  in  a  manner 

45  which  indicates  that  the  tray  pins  12Gi  ,  12Hi  of  the 
uppermost  tray  12i  are  received  in  the  recesses 
40Ci  ,  42Ci  of  the  upper  Geneva  wheels  40i  ,  and 
42i  ,  respectively. 

50  TRAY  SHIFT  AND  DRAWING  MECHANISM 

For  the  sake  of  simplicity,  a  discussion  of  the 
arrangement  mounted  on  the  right  side  frame  10A 
will  be  given  although  it  is  to  be  understood  that 

55  corresponding  operations  take  place  on  both  sides. 
As  shown  in  Figs.  7A  -  7E,  guide  slot  10C  is 

formed  with  mirror  image  curved  guide  arrange- 
ments  which  comprise  curved  portions  10Ci,  and 

4 
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IOC2  which  match  the  curvature  of  locus  of  the 
recesses  40Ci  ,  4OC2  for  about  1/4  of  the  periphery 
of  the  Geneva  wheels  and  then  extend  tangentially 
to  an  intersection  portion  IOC3. 

As  will  be  appreciated  the  combination  of  the 
curved  portions  of  the  guide  slots  10C  with  the 
Geneva  wheels  is  such  that  each  Geneva  wheel 
can  laterally  displace  a  pin  through  a  distance 
corresponding  to  approximately  3/4  of  its  diameter. 

Spring  10E  and  stopper  10F  are  arranged  at 
the  intersection  portion  IOC3  (10D3)  to  bias  the  tray 
pin  which  has  been  carried  to  the  intersection  por- 
tion  by  the  rotation  of  the  Geneva  wheels,  into 
engagement  with  the  outer  peripheries  of  the 
wheels. 

STAPLER 

A  base  plate  60  (see  Fig.  6)  is  fixed  to  the  side 
frame  10A.  A  slider  62  on  which  the  stapler  E  is 
supported,  is  reciprocatively  mounted  on  the  base 
plate  60.  A  motor  64  mounted  on  side  frame  10A. 
A  crank  wheel  66  is  eccentrically  mounted  on  an 
output  shaft  64A  of  the  motor.  A  pin  68  which 
extends  from  the  periphery  of  the  crank  wheel  66 
extends  through  a  laterally  extending  slot  62A 
formed  in  the  slider  62. 

In  the  instant  embodiment  the  stapler  E  may 
take  the  form  of  an  electrically  operated  O.E.M. 
Standard  Model  #69031  or  O.E.M.  Standard  Model 
#69035  manufactured  by  the  Swingline  Company 
of  the  United  States. 

A  retracted  position  sensor  switch  70  is  moun- 
ted  adjacent  the  base  plate  60.  This  switch  70  is 
provided  with  a  lever  70A  which  is  arranged  to  be 
engaged  by  the  slider  62  when  it  assumes  a  fully 
retracted  position  such  as  indicated  in  phantom. 

A  forwardly  extended  position  sensor  switch  72 
is  mounted  adjacent  the  base  plate  60.  This  switch 
70  is  provided  with  a  lever  72A  which  is  arranged 
to  be  engaged  by  the  slider  62  when  it  assumes  a 
fully  extended  position  such  as  indicated  in  solid 
line. 

OPERATION. 

A  control  unit  (not  shown)  which  is  disposed  in 
the  main  casing  A  and  which  includes  a  micropro- 
cessor  or  microcomputer,  receives  data  from  the 
associated  host  copy  or  printing  machine  indicative 
the  number  of  stacks  the  sheets  must  be  divided 
into,  the  number  of  sheets  for  each  stack,  etc.  In 
response  to  this  information  the  motor  50  is  en- 
ergized  to  rotate  in  a  first  rotational  direction.  This 
induces  the  Geneva  wheel  arrangements  40,  42  to 
pick  up  the  tray  pins  12G,  12H  of  the  trays  and 
induce  the  trays  12  to  undergo  a  downward  shift. 
The  uppermost  tray  12i  reaches  a  position  wherein 

it  can  receive  sheets  from  the  sheet  transfer  guide 
20  (viz.,  assumes  what  shall  be  referred  to  as  an 
initial  tray  setting). 

In  this  instant  embodiment,  when  this  initial  tray 
5  setting  is  achieved,  the  tray  pins  12Gi  and  12Hi  of 

the  upper  tray  12i  are  located  in  the  intersection 
portions  10C3  and  10D3,  respectively,  and  biased 
into  contact  with  the  peripheries  of  the  Geneva 
wheels  40i  ,  402  and  42i  ,  422  via  due  to  engage- 

10  ment  with  the  spring  biased  stoppers  10E,  10F, 
respectively.  Under  these  conditions  the  tray  12i  is 
drawn  laterally  rearward  so  as  to  project  toward  the 
stapler  and  the  carrier  side  plate  18  is  lowered  to 
the  point  whereat  the  lower  limit  switch  58  is  trig- 

15  gered  by  the  guide  pin  18B  engaging  the  lever 
58A.  The  rotation  of  motor  50  is  stopped  in  re- 
sponse  to  the  triggering  of  the  lower  limit  switch 
58. 

A  counter  included  in  the  control  unit  also 
20  responds  to  the  triggering  of  the  lower  limit  switch 

58  and  clears  a  counter  included  therein  and  resets 
the  same  to  zero. 

When  a  sheet  of  copied  material  and  the  like 
are  supplied  into  the  transfer  guide  20,  motor  32  is 

25  energized  in  response  to  the  operation  of  the  sheet 
sensor  38.  This  drives  the  transfer  and  pinch  rollers 
22  and  24  and  induces  the  sheet  to  be  ejected 
onto  the  uppermost  tray  '\2:.  The  ejected  sheet 
moves  under  its  own  weight  until  it  rests  against 

30  the  side  and  rear  walls  12B,  12D  of  the  tray  in 
question. 

The  control  unit  responds  to  the  output  of  the 
sheet  sensor  38  indicating  that  the  sheet  has 
passed  through  the  transfer  guide  20  and  ener- 

35  gizes  the  motor  50  in  a  manner  wherein  it  rotates 
in  a  second  rotational  direction.  This  induces  the 
Geneva  wheel  arrangements  40,  42  to  shift  the  top 
tray  12i  upwardly. 

40  TRAY  SHIFTING 

Figs.  7  and  8  show  details  of  the  above  men- 
tioned  tray  shifting  operation.  Fig.  7A  shows  the 
situation  wherein  the  tray  123  is  located  in  a  posi- 

45  tion  to  have  sheets  ejected  thereonto.  At  this  time 
the  tray  pins  12G2(12H2)  (only  12G2  is  shown)  of 
the  second  tray  122  are  resting  on  the  outer  pe- 
ripheral  surfaces  of  the  top  Geneva  wheels  40i- 
(42i)  while  the  tray  pins  of  the  third  tray  123  are  in 

50  abutment  with  the  stoppers  10E,  10F.  As  will  be 
appreciated  from  Fig.  8  a  relatively  large  gap  is 
opened  up  between  the  inboard  (rear)  ends  of  the 
second  and  third  trays  122,  123.  It  will  be  noted 
that  as  the  tray  pins  of  the  4th  and  5th  trays  are 

55  resting  on  top  of  the  guide  pins  18B(16B)  of  the 
carrier  side  plates  18  &  16,  as  the  latter  are  moved 
upwardly  each  time  a  tray  pin  is  moved  to  the  top 
of  the  Geneva  wheel  arrangements,  the  tray  pins 

5 
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12G4(12hU)of  the  fourth  tray  are  displaced  upwar- 
dly  into  contact  with  the  peripheries  of  the  lower 
Geneva  wheels  402(422). 

As  will  be  noted,  under  these  conditions  the 
recesses  40Ci  and  40C2  (42Ci  ,  42C2)  formed  in 
the  Geneva  wheels  are  located  at  in  the  same 
rotational  positions  (e.g.  at  3:00).  As  the  wheels 
rotate  from  the  positions  shown  in  Fig.  7A  to  that 
shown  in  Fig.  7B  the  recesses  40Ci  ,  40C2  both 
move  to  their  6:00  positions.  As  the  recess  40Ci  - 
(42Ci  )  passes  a  position  wherein  it  is  diametrically 
opposed  to  the  pin  which  is  in  abutment  with  the 
stopper  10F,  the  pin  is  pushed  into  the  recess 
under  the  bias  of  the  spring  10E  and  carried  there- 
in  to  the  6:00  position. 

As  the  Geneva  wheels  continue  to  rotate  from 
the  positions  shown  in  Fig.  7B  toward  those  shown 
in  Fig.  7C,  the  recess  40C2  formed  in  the  lower 
Geneva  wheel  402  picks  up  the  next  tray  pin  (in 
this  case  pin  12G+  (12FU)  and  moves  it  along  the 
guide  slot  10C2  (10D2)  until  it  reaches  the  begin- 
ning  of  the  curved  portion  10C2.  At  the  same  time 
pin  12G3(12H3)  is  moved  upwardly  to  the  end  of 
the  curved  portion  10Ci  (10Di)  of  the  guide  slot 
10C(10D).  Following  this,  the  next  stage  of  the 
rotation  is  such  that  pin  12G3(12H3)  slides  out  of 
the  recess  40Ci  and  begins  riding  on  the  external 
periphery  of  the  upper  Geneva  wheel  40i  as  shown 
in  Fig.  7D.  At  this  time  pin  12G4(12hU)  reaches  a 
12:00  position.  As  the  Geneva  wheels  40i  ,  402 
rotate  so  that  the  recesses  40Ci  and  40C2  to  again 
assume  their  3:00  positions,  pin  12G4(12hU)  is 
moved  into  the  intersection  portion  10C3  of  the 
guide  track  and  into  abutment  with  the  spring  load- 
ed  stopper  10F  which  maintains  it  in  sliding  contact 
with  the  outer  peripheries  of  the  two  wheels  ready 
to  be  picked  up  by  the  next  passage  of  the  recess 
40Ci. 

Upon  completion  of  one  rotation  of  the  Geneva 
wheels  from  the  positions  shown  in  Fig.  7A  (to 
those  shown  in  Fig.  7E)  one  full  upshift  operation  of 
a  tray  has  been  completed  and  drawing  operation 
of  the  next  tray  has  been  completed,  (the  same 
condition  is  illustrated  in  Fig.  8.) 

In  this  embodiment,  as  the  tray  pin  12G  is 
guided  during  tray  drawing  operation  by  intersec- 
tion  portion  10C3  extended  in  a  direction  along  a 
common  tangent  of  Geneva  wheels  40i  and  402, 
the  rear  end  of  the  tray  12  is  displaced  laterally 
with  a  small  amount  of  vertical  movement,  resulting 
in  enabling  usage  of  various  types  of  staplers. 

As  will  be  appreciated,  as  each  tray  upshift  is 
completed,  the  next  tray  undergoes  a  lateral  dis- 
placement  wherein  it  is  projected  rearwardly  to  a 
degree  wherein  sheet  ejection  and  collection  is 
facilitated.  Further,  the  angle  between  the  projected 
tray  and  that  which  has  just  finished  passing 
through  the  Geneva  wheel  mechanism,  is  in- 

creased  enabling  the  collection  of  relatively  large 
number  of  sheets  on  each  tray. 

As  each  tray  is  shifted  upwardly,  the  tray  pins 
12G,  12H  are  transferred  along  the  guide  slots 

5  10C,  10D  and  induce  the  guide  pins  of  the  carrier 
side  plates  16,  18  to  also  move  upwardly.  This 
induces  the  situation  wherein  the  tray  pins  12J 
which  are  received  in  the  grooves  14A  of  the  guide 
member  14,  are  also  vertically  displaced  but  in  a 

10  manner  wherein  the  necessary  inclination  of  the 
trays  12  on  which  sheets  of  printed  matter  have 
been  ejected,  is  maintained. 

It  will  be  noted  that  the  front  side  of  the  groove 
14A  is  steeper  than  the  rear  side  thereof  so  that  a 

15  large  gap  formed  between  trays  is  obtained  to 
facilitate  easy  sheet  ejection. 

After  the  trays  have  shifted  up  and  down 
enough  times  to  permit  the  collation  of  the  sheets 
to  be  completed,  the  trays  12  are  all  downshifted  to 

20  the  above  mentioned  initial  tray  setting.  Upon  this 
condition  being  achieved  the  lower  limit  switch  58 
is  triggered  and  the  counter  in  the  control  unit  is 
reset  to  zero. 

25  STAPLING 

It  will  be  remembered  that  each  time  the  Ge- 
neva  wheel  arrangements  complete  a  rotation,  the 
cam  54  triggers  switch  56  at  a  timing  when  the 

30  trays  have  undergone  a  maximum  amount  of  lateral 
displacement  toward  the  stapler  E,  and  are  located 
in  the  condition  illustrated  in  Fig.  8.  Each  time  a 
tray  assumes  this  position  the  shifting  is  stopped 
and  the  control  unit  energizes  motor  64  in  a  man- 

35  ner  which  rotates  the  crank  wheel  66  through  180° 
and  causes  slider  62  to  slide  from  the  position  in 
which  switch  70  is  triggered  to  one  shown  in  bold 
line  in  Figs.  6  and  8.  In  this  position,  lever  72A  of 
the  stapler  position  detection  switch  72  is  engaged 

40  by  the  leading  end  of  the  slider  62  and  the  rotation 
of  the  motor  64  is  stopped. 

Under  these  conditions  the  stapler  E  is  posi- 
tioned  over  the  cut-out  12E  of  the  extended  tray 
and  stack  of  sheets  which  have  been  collected 

45  thereon.  The  stapler  E  is  actuated  to  fasten  the 
sheets  in  response  to  the  output  of  the  position 
detection  switch  72. 

After  the  stapling  operation,  the  motor  64  is  re- 
energized  and  the  stapler  E  is  moved  back  toward 

50  the  position  illustrated  in  broken  line  in  Fig.  8.  Upon 
reaching  this  position,  the  stapler  initial  position 
sensing  switch  70  is  triggered,  the  motor  64  is 
stopped  and  the  next  tray  shifting  operation  is 
resumed  to  bring  the  next  tray  to  a  position  suit- 

55  able  for  stapling  of  the  sheet  thereon. 

6 
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SECOND  EMBODIMENT 

nism  which  moves  forwardly  and  rearwardly  in  re- 
sponse  to  lateral  displacement  of  a  tray,  it  is  not 
necessary  to  provide  the  stapler  with  such  a  mov- 
ing  mechanism  except  that  staplers  the  mouth  of 
which  are  small  are  used. 

Claims 

1.  A  sorter  comprising: 
a  plurality  of  vertically  movable  trays  (B); 

5  means  (C;  D)  for  vertically  shifting  said 
plurality  of  trays  (B)  and  maintaining  a  tray  in  a 
predetermined  position  in  which  sheets  can  be 
received  thereon,  said  shifting  and  maintaining 
means  (C;  D)  including  at  least  one  set  of 

io  vertically  arranged  Geneva  wheels  (40,  42) 
which  are  ratably  supported  in  a  predeter- 
mined  relationship  with  one  another  and  which 
are  arranged  to  cooperate  with  one  another  in 
a  predetermined  manner,  each  of  the  Geneva 

is  wheels  (40)  having  at  least  one  recess  formed 
therein; 

means  (22,  24)  for  ejecting  a  sheet  onto  a 
tray  (12)  which  is  maintained  in  said  predeter- 
mined  position; 

20  a  fastening  means  (E)  for  fastening  a  stack 
of  sheets  together;  and 

guide  slots  (10C)  associated  with  said  plu- 
rality  of  Geneva  wheels  (40,  42)  for  introducing 
a  tray  (12)  to  undergo  lateral  displacement  in 

25  the  direction  of  said  fastening  means  (E), 
and  where 
said  guide  slots  (10C)  are  formed  with 

mirror  image  curved  guide  arrangements  which 
comprise  curved  portions  (10C1;  10C2)  which 

30  match  the  curvature  of  the  locus  of  the  reces- 
ses  (40C1;  40C2)  for  about  1/4  of  the  periph- 
ery  of  the  Geneva  wheels  and  then  extend 
tangentially  to  an  intersection  portion  (10C3). 

35  2.  A  sorter  as  claimed  in  claim  1,  further  char- 
acterized  by 

comprising  biasing  means  (10F,  10E)  for 
urging  a  tray  pin  (12)  which  is  located  at  the 
intersection  portion  (10C3)  into  engagement 

40  with  the  outer  periphery  of  the  Geneva  wheels 
(40i,  402). 

3.  A  sorter  as  claimed  in  claim  2,  characterized  in 
that 

45  the  biasing  means  comprises  a  spring 
loaded  stopper  (10F)  arranged  at  the  intersec- 
tion  portion  (10C3;  10D3)  to  bias  the  tray  pin, 
which  has  been  carried  to  the  intersection  por- 
tion  by  the  rotation  of  the  Geneva  wheels  (40i  , 

50  402),  into  engagement  with  the  outer  peripher- 
ies  of  the  Geneva  wheels. 

4.  A  sorter  as  claimed  in  any  of  claims  1  to  3, 
characterized  in  that 

55  each  set  of  Geneva  wheels  (40,  42)  com- 
prises  two  Geneva  wheels  (40i  ,  4O2),  each  of 
which  being  provided  with  two  diametrically 
opposed  recesses  (40C1  ,  40D1  ;  40C2,  40D2). 

Figs.  9A  -  9E  show  a  second  embodiment  of 
the  present  invention.  This  arrangement  is  directed 
to  speeding  the  rate  at  which  the  trays  can  be  5 
shifted. 

In  this  embodiment  each  of  the  Geneva  wheels 
are  provided  with  two  diametrically  opposed  reces- 
ses.  This  enables  the  number  of  trays  which  are 
shifted  to  be  basically  doubled  per  rotational  opera-  10 
tion  of  the  Geneva  wheel  arrangements. 

As  shown  in  Figs.  9A  -  9E  each  of  the  Geneva 
wheels  40i  ,  402  each  has  2  recesses  (40Ci  ,  4OC2  , 
40Di  ,  40D2).  Accordingly,  each  rotation  of  a  Ge- 
neva  wheel  twice  the  trays  are  shifted  as  compared  15 
with  first  embodiment.  In  other  words,  with  the 
second  embodiment,  one  tray  is  shifted  every 
180  0  of  rotation. 

With  the  above  described  embodiment  the  ar- 
rangement  which  shifts  and  positions  the  trays  en-  20 
ables  the  laterally  displaced  tray  to  be  maintained 
in  a  static  condition  so  that  it  is  not  necessary  to 
stop  and  start  motor  50  and  enables  the  load  on 
the  same  to  be  reduced. 

Of  course  if  it  is  preferred,  the  motor  50  and  25 
the  Geneva  wheels  can  be  stopped  periodically. 
Even  though  this  produces  some  variation  in  the 
positions  in  which  the  Geneva  wheels  actually  stop, 
the  accuracy  of  the  tray  positioning  is  not  effected 
to  any  noticeably  degree  because  the  laterally  dis-  30 
placed  tray  is  maintained  in  a  static  condition  as 
discussed  above. 

THIRD  EMBODIMENT 
35 

Fig.  10  shows  a  third  embodiment  of  the 
present  invention.  In  this  arrangement  a  belt  is 
used  to  drive  the  Geneva  wheels.  More  specifically, 
a  timing  pulley  47  is  mounted  on  the  shaft  44  at  a 
location  proximate  the  gear  46.  A  timing  belt  49  is  40 
arranged  to  establish  a  drive  connection  between 
the  timing  pulley  47  and  the  gears  40Bi  ,  10B2 
which  are  associated  with  the  Geneva  wheels  40i 
and  402,  respectively.  Although  not  shown  in  Fig. 
10,  it  will  be  understood  that  a  similar  drive  belt  45 
connection  is  established  between  the  Geneva 
wheels  42i  and  422. 

It  will  be  noted  that  while  the  embodiment  of 
the  present  invention  have  been  disclosed  in  con- 
nection  with  a  stapler  having  a  moving  a  mecha-  50 
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Patentanspruche 

1.  Sortiergerat  mit: 
einer  Mehrzahl  von  senkrecht  beweglichen 

Trogen  (B); 
einer  Vorrichtung  (C;  D)  zum  senkrechten 

Verschieben  der  Mehrzahl  von  Trogen  (B)  und 
Halten  eines  Trogs  in  einer  vorbestimmten 
Lage,  in  der  Blatter  auf  ihm  empfangbar  sind, 
wobei  die  Verschiebe-  und  Haltevorrichtung  (C; 
D)  wenigstens  einen  Satz  senkrecht  angeord- 
neter  Malteserrader  (40,  42)  umfaBt,  die  dreh- 
bar  in  einer  vorbestimmten  Beziehung  zueinan- 
der  gelagert  sind  und  so  angeordnet  sind,  dal3 
sie  in  vorbestimmter  Weise  miteinander  zu- 
sammenwirken,  wobei  jedes  der  Malteserrader 
(40)  mit  wenigstens  einer  Ausnehmung  ausge- 
bildet  ist; 

einer  Vorrichtung  (22,  24)  zum  Auswerten 
eines  Blattes  auf  einen  Trog  (12),  der  in  der 
vorbestimmten  Lage  gehalten  ist; 

einer  Heftvorrichtung  (E)  zum  Zusammen- 
heften  eines  Stapels  von  Blattern;  und 

Fuhrungsschlitzen  (10C),  die  mit  der  Mehr- 
zahl  von  Malteserradern  (40,  42)  zusammen- 
wirken,  urn  einem  Trog  (12)  eine  seitliche  Ver- 
schiebung  in  Richtung  der  Heftvorrichtung  (E) 
zu  erteilen,  und  wobei 

die  Fuhrungsschlitze  (10C)  mit  spiegelbild- 
lich  gekrummten  Fuhrungsanordnungen  ausge- 
bildet  sind,  die  gekrummte  Bereiche  (10C1; 
10C2)  umfassen,  welche  mit  der  Biegung  der 
Ortskurve  der  Ausnehmungen  (40C1;  40C2)  fur 
etwa  1/4  des  Umfangs  der  Malteserrader  zu- 
sammenpassen  und  sich  dann  tangential  zu 
einem  Schnittbereich  (10C3)  erstrecken. 

2.  Sortiergerat  nach  Anspruch  1,  gekennzelch- 
net  durch  eine  Vorspannvorrichtung  (10F,  10E) 
zum  Drangen  eines  Trogzapfens  (12),  der  sich 
an  dem  Schnittbereich  (10C3)  befindet,  in  An- 
lage  an  den  AuBenumfang  der  Malteserrader 
(40i,  402). 

3.  Sortiergerat  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  dal3  die  Vorspannvorrichtung 
einen  federbelasteten  Anschlag  (10F)  enthalt, 
der  an  dem  Schnittbereich  (10C3;  10D3)  ange- 
ordnet  ist,  urn  den  Trogzapfen,  der  durch  die 
Drehung  der  Malteserrader  (40i  ,  402)  zu  dem 
Schnittbereich  befordert  worden  ist,  in  Anlage 
an  die  AuBenumfange  der  Malteserrader  vor- 
zuspannen. 

4.  Sortiergerat  nach  einem  der  Anspruche  1  bis 
3,  dadurch  gekennzeichnet,  dal3  jeder  Satz 
von  Malteserradern  (40,  42)  zwei  Malteserra- 
der  (40i  ,  402)  umfaBt,  von  denen  jedes  mit 

zwei  sich  diametral  gegenuberliegenden  Aus- 
nehmungen  (40C1,  40D1;  40C2,  40D2)  verse- 
hen  ist. 

5  Revendicatlons 

1.  Trieuse  comprenant  : 
une  serie  de  plateaux  (B)  mobiles  dans  la 

direction  verticale; 
10  des  moyens  (C  ;  D)  servant  a  decaler 

verticalement  ladite  serie  de  plateaux  (B)  et  a 
maintenir  un  plateau  dans  une  position  prede- 
termined  dans  laquelle  des  feuilles  peuvent 
etre  regues  sur  ce  plateau  ;  lesdits  moyens  de 

15  decalage  et  de  maintien  (C  ;  D)  comprennent 
au  moins  un  jeu  de  croix  de  Malte  (40,  42) 
disposees  verticalement,  qui  sont  supportees 
rotatives  dans  des  positions  relatives  predeter- 
mines  I'une  par  rapport  a  I'autre  et  qui  sont 

20  agencees  pour  cooperer  entre  elles  d'une  fa- 
gon  predeterminee,  chacune  des  croix  de  Mal- 
te  (40)  presentant  au  moins  une  encoche  ; 

des  moyens  (22,  24)  servant  a  ejecter  une 
feuille  sur  un  plateau  (12)  qui  est  maintenu 

25  dans  ladite  position  predeterminee, 
un  moyen  d'immobilisation  (E)  servant  a 

fixer  une  pile  de  feuilles  ensemble  ;  et 
des  fentes  de  guidage  (10C)  associees  a 

ladite  serie  de  croix  de  Malte  (40,  42)  pour 
30  introduire  un  plateau  (12)  de  maniere  qu'il  su- 

bisse  un  deplacement  lateral  en  direction  des- 
dits  moyens  d'immobilisation  (E), 

et  ou, 
lesdites  fentes  de  guidage  (10C)  sont  mu- 

35  nies  d'agencements  de  guidage  courbes  sy- 
metriques  I'un  de  I'autre,  qui  comprennent  des 
parties  courbes  (10C1  ;  10C2)  qui  correspon- 
dent  a  la  courbure  du  lieu  geometrique  des 
encoches  (40C1  ;  40C2)  sur  a  peu  pres  1/4  de 

40  la  peripherie  des  croix  de  Malte  et,  ensuite, 
s'etendent  tangentiellement  a  une  portion  d'in- 
tersection  (10C3). 

2.  Trieuse  selon  la  revendication  1,  caracterisee 
45  en  outre 

en  ce  qu'elle  comprend  des  moyens  de 
sollicitation  (10F,  10E)  qui  tendent  a  mettre  un 
tourillon  de  plateau  (12)  qui  est  situe  a  la 
portion  d'intersection  (10C3)  en  prise  avec  la 

50  peripherie  exterieure  des  croix  de  Malte  (40i  , 
402). 

3.  Trieuse  selon  la  revendication  2,  caracterisee 
en  ce  que  les  moyens  de  sollicitation  com- 

55  prennent  une  butee  (10F)  chargee  par  ressort 
agencee  a  la  portion  d'intersection  (10C3  ; 
10D3)  pour  tendre  a  mettre  le  tourillon  de 
plateau  qui  a  ete  amene  a  la  portion  d'inter- 

8 
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section  par  la  rotation  des  croix  de  Malte  (40i  , 
4O2)  en  prise  avec  les  peripheries  exterieures 
des  croix  de  Malte. 

Trieuse  selon  une  quelconque  des  revendica-  5 
tions  1  a  3,  caracterisee 

en  ce  que  chaque  jeu  de  croix  de  Malte 
(40,  42)  comprend  deux  croix  de  Malte  (40i  , 
4O2)  dont  chacune  est  munie  de  deux  enco- 
ches  diametralement  opposees  (40C1,  40D1  ;  10 
40C2,  40D2). 
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