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drum  for  a  sheet  turning  conveyor  embodying  the 
present  invention. 

As  shown  in  Figures  2  and  3,  an  exemplary 
electro-photographic  copying  machine  comprises 

5  a  centrally  located  control  panel  1,  an  original 
scanning  section  2  to  the  left  of  the  panel  1  ,  and  an 
image  recording  section  3  to  the  right  of  the  panel 
1.  An  original  to  be  copied  is  placed  on  a  plate  4. 

The  original  being  fed  into  the  scanning  section 
10  2  in  which  the  transferring  original  is  exposed  to 

light  and  received  by  a  receiver  5.  The  image  in  the 
original  is  projected  onto  a  sensitive  drum  7  by 
means  of  an  optical  system  6,  thereby  producing 
an  electrostatic  image  thereon.  The  latent  image  is 

15  rendered  visible  by  a  toner  supplied  by  a  toner 
developing  unit  8  and  the  resulting  toner  image  is 
recorded  on  a  paper  which  is  then  fed  to  a 
receiving  plate  9. 

Figure  3  schematically  shows  the  internal  struc- 
20  ture  of  the  image  recording  section  3,  the  detailed 

description  of  which  will  be  given  below: 
Distributed  around  the  sensitive  drum  7  are  an 

electrifier  10,  a  deelectrifier  11,  an  exposing  sec- 
tion  12,  the  toner  developing  unit  8,  a  paper 

25  supplying  section  13,  a  toner  transfer  unit  14,  a 
paper  separating  unit  15,  a  second  deelectrifier  16 
for  deelectrifying  the  entire  surface  of  the  sensitive 
drum  7,  and  a  cleaning  unit  17. 

The  paper  supplying  section  13  includes  feed 
30  paths  19  and  20  which  correspond  to  the 

respective  rollers  arranged  so  as  to  be  in  accord 
with  the  selected  paper  from  rolls  18.  The  ref- 
erence  numeral  21  denotes  a  junction  where  the 
two  paths  19,  20  meet.  The  reference  numeral  22 

35  denotes  a  manual  paper  supplying  section.  The 
paper  is  cut  by  means  of  a  cutter  unit  23  to  a 
desired  length. 

The  toner  image  is  transferred  to  the  record 
paper  by  means  of  the  toner  transfer  unit  14,  which 

40  paper  is  then  subjected  to  suction  on  its  back 
surface  by  the  paper  separating  unit  15,  thereby 
releasing  it  from  the  drum  7.  Thereafter  the  paper 
is  fed  to  a  heat  setting  unit  25  by  means  of  the 
turning  conveyor  24.  In  this  way  the  toner  image  is 

45  fixed  on  the  paper  and  the  paper  is  fed  to  the 
receiving  plate  9. 

The  turning  conveyor  24  includes  belts  27  on 
which  the  paper  travels  and  which  run  around  a 
rotary  drum,  which  is  a  member  of  the  paper 

so  separating  unit  15,  and  a  suction  drum  26.  The 
direction  of  movement  of  the  paper  is  turned  as  it 
advances  by  means  oftheturning  conveyor  24,  the 
paper  being  held  on  the  surface  of  the  drum  26 
under  suction  as  its  direction  movement  is  turned. 

55  The  reference  numeral  28  denotes  a  fan  whereby 
the  paper  is  pressed  onto  the  surface  of  the  belts  27 
under  air  pressure. 

As  shown  in  Figure  1  and  4,  the  suction  drum  26 
includes  a  plurality  of  circumferentially  extending 

60  suction  surfaces  29  separated  by  circumferential 
recesses  30  in  which  the  belts  27  are  fitted  in  such  a 
manner  that  the  suction  surfaces  29  and  the  belt 
surfaces  are  on  the  same  level,  as  best  shown  in 
Figure  5.  The  suction  surfaces  each  have  a  series  of 

65  pores  31  through  which  suction  is  exerted  on  the 

Description 

The  present  invention  relates  to  a  sheet  turning 
conveyor  adapted  for  use  in  combination  with  an 
electro-photographic  copying  machine,  and  more 
particularly,  a  sheet  turning  conveyor  for  such  use 
whereby  the  direction  of  movement  of  a  sheet 
material,  such  as  paper,  is  turned.  Whilst  its 
direction  of  movement  is  being  changed  the  sheet 
is  effectively  held  on  the  conveyor  by  means  of 
suction. 

Sheet  turning  conveyors  employing  a  rotary 
suction  drum  are  well  known.  The  suction  drum  is 
provided  with  a  number  of  pores  through  which  a 
negative  pressure  produced  inside  the  drum  acts 
so  that  a  differential  pressure  is  produced  between 
outside  and  inside  the  drum. 

However,  the  known  rotary  suction  drum  has  a 
major  disadvantage  in  that  the  sheet  is  suddenly 
released  from  the  drum  surface  under  inadequate 
distribution  of  the  suction  force.  This  is  caused  by 
the  fact  that  the  sheet  is  quite  likely  to  be  placed  on 
the  surface  of  the  suction  drum  with  its  advancing 
edge  positioned  between  adjacent  pores  of  the 
drum  surface.  At  such  a  place  no  suction  is  exerted 
on  a  loading  portion  of  the  sheet,  thereby  causing 
it  to  peel  off  the  drum  surface.  This  is  likely  to  bring 
about  troubles  in  conveying  the  sheet. 

In  addition,  the  known  rotary  suction  drum  is 
rotated  by  means  of  a  driving  roller  through  a  belt. 
In  other  words,  the  drive  is  imparted  to  the  suction 
drum  through  an  intermediate  means,  such  as  a 
driving  roller  and  a  belt.  When  the  suction  force  is 
moderate,  no  problem  arises,  but  when  it  is  fairly 
large,  the  sucking  force  tends  to  act  as  a  brake  on 
the  transferring  sheet  at  the  moment  when  it  is 
released  from  the  drum  surface.  This  results  in  the 
efficient  conveyance  of  the  sheet. 

From  GB—  A—  1  519  560  it  was  known  to  trans- 
port  sheets,  which  should  not  be  deformed  or 
curled,  be  belts  running  in  recesses  of  a  drum. 

The  present  invention  aims  to  solve  the 
problems  pointed  out  with  respect  to  the  known 
sheet  turning  conveyor,  and  has  for  its  object  to 
provide  a  sheet  turning  conveyor  in  which  the 
sheet  is  securely  held  on  the  drum  surface  even 
when  it  is  placed  out  of  registry  with  the  pores. 

According  to  the  present  invention  this  object  is 
solved  by  a  conveyor  with  the  features  of  claim  1  . 

In  order  that  the  invention  may  be  readily 
understood,  embodiments  thereof  will  now  be 
described,  by  way  of  example,  with  reference  to 
the  accompanying  drawings,  in  which: 

Fig.  1  is  a  perspective  view  showing  an  sheet 
turning  conveyor  embodying  the  present  inven- 
tion; 

Fig.  2  is  a  perspective  view  showing  an  electro- 
photographic  copying  machine  incorporating  the 
sheet  turning  conveyor  of  Figure  1; 

Fig.  3  is  a  cross-sectional  view  taken  along  the 
line  III  —  III  in  Figure  2; 

Fig.  4  is  a  fragmentary  view  on  a  larger  scale 
showing  the  portion  indicated  by  (IV)  in  Figure  3; 
and 

Fig.  5  is  a  front  view  showing  a  modified  suction 
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1,  wherein  the  suction  surface  (29)  has  a  pair  of 
circumferential  rows  of  pores  (31)  and  suction 
grooves  (32)  interconnect  staggered  pores  (31)  in 
the  two  rows. 

5  4.  A  sheet  turning  conveyor  according  to  claim 
3,  wherein  adjacent  suction  surfaces  (29)  have 
oppositely  angled  suction  grooves  (32). 

5.  A  sheet  turning  conveyor  according  to  any 
preceding  claim,  wherein  the  shaft  (33)  of  the 

w  suction  drum  (29)  is  connected  to  the  driving 
means  through  an  endless  chain  (35). 

6.  A  sheet  turning  conveyor  according  to  any 
preceding  claim  wherein  the  suction  surfaces  (29) 
and  the  belt  receiving  recesses  (30)  are  alternately 

15  disposed  across  the  width  of  the  drum  surface. 

Patentanspruche 

1.  Blattwendeforderer  mit  einer  Drehsaugtrom- 
20  mel  (26),  die  Saugflachen  (29)  und  umlaufende 

Einkerbungen  (37)  zur  Aufnahme  der  Fordergurte 
(27),  auf  denen  das  Blatt  wandert,  aufweist,  wobei 
die  Saugflachen  (29)  und  die  Gurtflachen  des 
Forderers  miteinander  ausgerichtet  sind,  jede  der 

25  Saugflachen  urn  den  Umfang  der  Trommel  ange- 
ordnete  Poren  (31)  aufweist,  von  denen  wenig- 
stens  zwei  in  Dreh'richtung  benachbarte  Poren 
einer  Saugflache  durch  eine  Saugkerbe  (32)  ver- 
bunden  sind,  die  eine  Luftkommunikation 

30  zwischen  verbundenen  Paaren  erlaubt,  und  wobei 
die  Welle  (33)  der  Saugtrommel  mit  einem 
Antriebsmittel  (36)  verbunden  ist,  so  daS  die 
Saugtrommel  die  in  die  Einkerbungen  in  der 
Trommelflache  eingesetzten  Fordergurte  antreibt. 

35  2.  Blattwendeforderer  nach  Anspruch  1,  wobei 
die  Saugkerben  (32)  sich  von  einer  Pore  (31)  der 
Saugflachen  (29)  zu  einer  anderen  in  einem  dem 
Umfang  der  Trommelflachen  (29)  umgebenden 
Ring  erstrecken. 

40  •  3.  Blattwendeforderer  nach  Anspruch  1,  wobei 
die  Saugflachen  (29)  ein  Paar  vom  umlaufenden 
Reihen  von  Poren  (31)  hat  und  Saugkerben  (32) 
gegeneinanderversetzte  Poren  (31)  in  den  beiden 
Reihen  verbinden. 

45  4.  Blattwendeforderer  nach  Anspruch  3,  wobei 
benachbarte  Saugflachen  (29)  in  entgegengesetz- 
ten  Richtungen  winklig  verlaufende  Saugkerben 
(32)  haben. 

5.  Blattwendeforderer  nach  einem  der  vorange- 
50  henden  Anspruche,  wobei  die  Welle  (33)  der 

Saugtrommel  (29)  mit  dem  Antriebsmittel  durch 
eine  Endloskette  (35)  verbunden  ist. 

6.  Blattwendeforderer  nach  einem  der  vorange- 
henden  Anspruche,  wobei  die  Saugkerbe  (29)  und 

55  die  den  Gurt  aufnehmenden  Einkerbungen  (30) 
alternierend  uber  die  Breite  der  Trommel  ange- 
ordnet  sind. 

Revendications 
60 

1.  Un  convoyeurtourneur  defeuillecomportant 
un  tambour  d'aspiration  rotatif  (26)  qui  comprend 
des  surfaces  d'aspiration  (29)  et  des  cannelures 
peripheriques  (30)  destinees  a  recevoir  des  cour- 

65  roies  convoyeuses  (27)  sur  lesquelles  la  feuille 

paper  placed  on  the  drum  by  a  negative  pressure 
produced  within  the  drum.  In  the  embodiment 
shown  in  Figure  1  the  pores  31  are  arranged  in 
two  rows  and  spaced  along  the  circumference  at 
regular  intervals.  The  adjacent  pores  31  are  con- 
nected  to  each  other  by  means  of  a  suction 
groove  32  which  is  adapted  to  allow  the  suction 
force  to  communicate  evenly  between  the  con- 
nected  pores.  Thus,  the  paper  can  be  subject  to  an 
equally  distributed  suction  force  from  below.  This 
will  be  of  particular  advantage  when  the  paper  is 
placed  inappropriate  with  its  advancing  leading 
or  top  edge  spaced  away  from  the  pores.  The 
suction  force  exerted  via  the  grooves  32  help  to 
secure  the  paper  adequately. 

However,  when  the  sucking  force  is  excessively 
great,  the  paper  will  become  difficult  to  release 
from  the  drum,  which  could  result  in  inefficient 
conveyance  of  the  paper.  To  avoid  this  difficulty  a 
shaft  33  of  the  suction  drum  26  is  provided  on  at 
an  end  with  sprocket  34  with  which  a  drive  chain 
35  is  engaged.  This  chain  35  is  connected  to  an 
electric  motor  26  through  a  device  which  is 
constructed  so  that  the  suction  drum  26  operates 
in  synchronism  with  the  sensitive  drum  7. 

The  number  of  the  row  of  pores  is  not  limited  to 
two  but  can  be  more  than  that  for  some  or  all  of 
the  suction  surfaces  29. 

In  the  modified  example  shown  in  Figure  5  the 
grooves  32  interconnecting  the  pores  are 
arranged  differently  and  each  groove  is  produced 
so  as  to  connect  staggered  pores  31  in  the  two 
rows  of  pores  in  each  suction  surface  29.  In 
addition,  the  adjacent  suction  surfaces  29  have 
the  grooves  32  oppositely  angled. 

The  features  disclosed  in  the  foregoing  descrip- 
tion,  in  the  claims  and/or  in  the  accompanying 
drawings  may,  both  separately  and  in  any  combi- 
nation  theeof,  be  material  for  realising  the  inven- 
tion  as  claimed  in  diverse  forms  thereof. 

Claims 

1.  A  sheet  turning  conveyor  including  a  rotary 
suction  drum  (26)  which  comprises  suction  sur- 
faces  (29)  and  circumferential  recesses  (30)  for 
receiving  conveying  belts  (27)  on  which  the  sheet 
travels,  in  which  conveyor  the  suction  surfaces 
(29)  and  the  belt  surfaces  are  flush  with  each 
other,  each  of  the  suction  surfaces  including 
pores  (31)  arranged  around  the  circumference  of 
the  drum,  at  least  two  pores  adjacent  in  the  rotary 
direction  of  a  suction  surface  being  connected  by 
a  suction  groove  (32)  allowing  air  to  communu- 
cate  between  the  connected  pores,  and  wherein 
the  shaft  (33)  of  the  suction  drum  is  connected  to 
a  driving  means  (36)  so  that  the  suction  drum 
drives  the  conveying  belts  (27)  fitted  in  the 
circumferential  recesses  (30)  in  the  drum  surface. 

2.  A  sheet  turning  conveyor  according  to  claim 
1,  wherein  suction  grooves  (32)  extend  from  one 
pore  (31)  of  the  suction  surface  (29)  to  another  in  a 
ring  around  the  circumference  of  the  drum  sur- 
face  (29). 

3.  A  sheet  turning  conveyor  according  to  claim 
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3.  Un  convoyeur  tourneur  de  feuille  selon  la 
revendication  1,  dans  lequel  la  surface  d'aspira- 
tion  (29)  presente  une  paire  de  rangees  peripheri- 
ques  de  pores  (31)  et  dans  lequel  des  rainures 
d'aspiration  (32)  relient  entre  elles  des  pores  en 
quinconce  (31)  dans  les  deux  rangees. 

4.  Un  convoyeur  tourneur  de  feuille  selon  la 
revendication  3,  dans  lequel  des  surfaces  d'aspi- 
ration  adjacentes  (29)  presentent  des  rainures 
d'aspiration  (32)  inclinees  les  unes  vers  les  autres. 

5.  Un  convoyeur  tourneur  de  feuille  selon  I'une 
quelconque  des  revendications  precedentes, 
dans  lequel  I'arbre  (33)  du  tambour  d'aspiration 
(29)  est  connecte  a  un  dispositif  d'entraTnement 
par  I'intermediaire  d'une  chame  sans  fin  (35). 

6.  Un  convoyer  tourneur  de  feuille  selon  I'une 
quelconque  des  revendications  precedentes  dans 
lequel  ies  surfaces  d'aspiration  (29)  et  les  canne- 
lures  receptrices  des  courroies  (30)  sont  alternati- 
vement  disposees  a  travers  la  largeur  de  la 
surface  du  tambour. 

circule,  convoyeur  dans  lequel  les  surfaces  d'aspi- 
ration  (29)  et  les  surfaces  de  courroies  sont  en 
affleurement  les  unes  avec  les  autres,  chacune 
des  surfaces  d'aspiration  comportant  des  pores 
(31)  agences  autour  de  la  peripherie  du  tambour,  5 
au  moins  deux  pores  adjacents  dans  la  direction 
de  tation  d'une  surface  d'aspiration  etant  con- 
nectes  par  une  rainure  d'aspiration  (32)  permet- 
tant  a  I'air  de  circuler  entre  les  pores  connectes,  et 
dans  lequel  I'arbre  (33)  du  tambour  d'aspiration  10 
est  connectee  a  un  dispositif  d'entratnement  (36) 
de  fagon  que  le  tambour  d'aspiration  entraine  les 
courroies  transporteuses  (27)  disposees  dans  les 
cannelures  peripheriques  (30)  de  la  surface  du 
tambour.  is 

2.  Un  convoyeur  tourneur  de  feuille  selon  la 
revendication  1,  dans  lequel  les  rainures  d'aspira- 
tion  (32)  s'etendent  a  partir  d'un  pore  (31)  de  la 
surface  d'aspiration  (29)  a  I'autre  dans  une  bague 
autour  de  la  peripherie  de  la  surface  du  tambour  20 
(29). 
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