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£y  sheet  reversing  unit  for  sheet  printing  press. 

@  Disclosed  is  a  sheet  reversing  unit  for  a  sheet 
printing  press  which  includes  a  reversing  gripper 
device  (9)  and  a  suction  lever  (10).  A  cam  follower 
(43)  is  pivotally  mounted  on  a  cam  lever  (41  )  and  is 
brought  into  contact  with  a  cam  surface  of  a  cam 
mechanism  for  opening/closing  the  sheet  gripper.  A 
regulating  cam  is  arranged  outside  the  moving  path 
of  the  cam  follower,  so  as  to  prevent  the  cam 
follower  from  falling  outside  its  normal  moving  path. 
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>heet  Reversing  Unit  for  Sheet  printing  press 

Background  of  the  Invention 

The  present  invention  relates  to  a  sheet  revers- 
ng  unit  for  reversing  a  sheet  between  printing  units 
or  two-side  printing. 

A  printing  press  which  can  be  selectively  used 
or  both  single-side  printing  and  two-side  printing 
las  been  commercially  available  to  satisfy  various 
@ieeds  in  printing.  A  printing  press  of  this  type  has 
a  sheet  reversing  unit  for  reversing  a  sheet  whose 
Dne  surface  has  already  been  printed  and  then 
conveying  it  to  the  next  printing  unit  for  two-side 
Dhnting. 

The  two-side  printing  operation  with  the  print- 
ing  press  comprising  this  sheet  reversing  unit  will 
oe  described  with  reference  to  Fig.  3.  Two  printing 
jnits  1  and  2  of  the  printing  press  comprise  rubber 
Dlanket  cylinder  3  each  of  which  is  in  contact  with 
a  corresponding  plate  cylinder  (not  shown),  and 
mpression  cylinders  4  and  5  each  of  which  is  in 
:ontact  with  the  corresponding  rubber  blanket  cyl- 
nder  3  and  has  a  diameter  twice  that  of  the  cyl- 
nder  3.  Gripper  devices  6  and  7  (to  be  referred  to 
simply  as  grippers  6  and  7  hereinafter)  each  con- 
sisting  of  a  gripper  and  a  gripper  pad  are  arranged 
in  notches  which  are  formed  at  a  position  that 
squally  divides  the  outer  peripheries  of  the  impres- 
sion  cylinders  4  and  5.  A  reversing  cylinder  8  is 
disposed  between  the  two  impression  cylinders  4 
and  5  so  that  their  peripheral  surfaces  are  brought 
into  contact  with  each  other.  A  reversing  device  1  1 
consisting  of  a  reversing  gripper  9  and  a  suction 
lever  1  0  is  arranged  in  a  notch  formed  at  a  position 
that  equally  divides  the  outer  periphery  of  the  re- 
versing  cylinder  8.  Reference  numeral  12  denotes 
a  feeder  board  for  stopping  a  sheet  13  fed  from  the 
sheet  feeder  and  registering  the  sheet  end.  Refer- 
ence  numeral  14  denotes  a  swing  device  for  grip- 
ping  the  sheet  13  on  the  feeder  board  12  to  be  re- 
gripped  by  the  gripper  6  of  the  impression  cylinder 
4. 

With  the  above  arrangement,  the  sheet  13 
gripped  by  the  gripper  6  of  the  impression  cylinder 
4  is  conveyed  while  being  wound  around  the  pe- 
ripheral  surface  of  the  impression  cylinder  4  upon 
rotation  of  the  impression  cylinder  4  in  the  direction 
indicated  by  the  arrow  in  Fig.  3.  When  the  sheet  13 
passes  through  the  cylinders  3  and  4,  an  image 
transferred  from  the  plate  cylinder  to  the  rubber 
blanket  cylinder  3  is  transferred  to  a  front  surface 
of  the  sheet  13,  thus  performing  surface  printing. 
When  the  impression  cylinder  4  is  further  rotated, 
and  the  gripper  6  gripping  the  sheet  1  3  has  passed 
the  contact  point  between  the  two  cylinders  4  and 

8  and  the  sheet  end  ot  tne  sneet  u  reacnes  ine 
contact  point  between  the  cylinders  4  and  8,  as 
shown  in  Fig.  3(b),  the  suction  lever  10  draws  the 
sheet  end  which  causes  the  reversing  gripper  9  to 

5  grip  it,  and  the  gripper  6  releases  the  sheet  13.  Fig. 
3(c)  illustrates  a  state  wherein  the  respective  cyl- 
inders  have  been  rotated  through  about  30°  from 
the  re-gripping  operation.  The  sheet  13  gripped  by 
the  reversing  gripper  9  is  about  to  be  wound  ar- 

w  ound  the  reversing  cylinder  8  as  was  wound  ar- 
ound  the  impression  cylinder  4  so  that  its  non- 
printing  surface  faces  the  peripheral  surface  of  the 
reversing  cylinder  8.  Reference  numerals  13A  and 
13B  denote  proceeding  sheets;  and  13C  and  13D, 

15  following  sheets.  The  the  gripped  end  of  the  sheet 
13  wound  around  the  reversing  cylinder  8  reaches 
the  contact  point  between  the  cylinders  8  and  5 
upon  rotation  of  the  respective  cylinders  like  the 
sheet  13B,  and  the  sheet  13  is  re-gripped  from  the 

20  reversing  gripper  9  to  the  gripper  7.  When  the 
respective  cylinders  are  further  rotated,  the  sheet 
1  3  is  reversed  so  that  the  printed  surface  faces  the 
peripheral  surface  of  the  impression  cylinder  5. 
The  sheet  13  is  then  wound  around  the  impression 

25  cylinder  5.  Thereafter,  in  the  printing  unit  2,  the 
printing  operation  is  performed  as  in  the  printing 
unit  1.  In  this  case,  since  the  sheet  13  is  reversed, 
an  image  is  printed  on  its  back  surface. 

The  two-side  printing  operation  has  been  de- 
30  scribed  schematically.  The  arrangement  and  opera- 

tion  of  the  reversing  unit  11  will  be  described  in 
more  detail  with  reference  to  Figs.  4  and  5.  Fig.  4 
is  an  enlarged  side  view  of  the  reversing  unit  which 
has  passed  the  contact  point  with  the  impression 

35  cylinder  5  and  is  rotated  toward  the  contact  point 
with  the  impression  cylinder  4,  and  Fig.  5  is  an 
enlarged  side  view  of  the  reversing  unit  at  the 
contact  point  with  the  impression  cylinder  4.  In 
Figs.  4  and  5,  a  gripper  shaft  15  and  a  hollow 

40  suction  lever  shaft  16  are  axially  suspended  in  the 
notch  of  the  outer  peripheral  portion  of  the  revers- 
ing  cylinder  8  and  parallel  to  a  cylinder  shaft. 
These  shafts  15  and  16  are  alternately  oscillated  in 
the  normal  and  reverse  directions  through  a  pre- 

45  determined  angle  at  a  predetermined  timing 
through  the  mesh  between  segment  gears  which 
are  driven  by  a  cam  mechanism  arranged  on  a 
frame  (not  shown)  and  pinions  on  the  shafts  1  5  and 
16.  The  reversing  gripper  9  comprises  a  gripper 

so  holder  17  fixed  to  the  gripper  shaft  15  and  a  pivotal 
gripper  pad  holder  18.  A  gripper  20  for  gripping  the 
sheet  13  between  itself  and  a  gripper  pad  19  fixed 
to  the  distal  end  portion  of  the  gripper  pad  holder 
18  is  pivotally  mounted  on  the  distal  end  portion  of 
the  gripper  pad  holder  18.  Reference  numeral  21 
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denotes  a  gripper  spring  for  biasing  the  gripper 
pad  holder  18  in  the  closing  direction  of  the  gripper 
19;  and  22,  a  gripper  spring  for  applying  a  gripping 
pressure  to  the  gripper  19.  The  reversing  gripper  9 
with  the  above  arrangement  is  pivoted  between 
positions  shown  in  Figs.  4  and  5  together  with  the 
gripper  shaft  15  which  is  reciprocated  by  the  cam 
mechanism.  A  roller  lever  which  is  swung  by  the 
cam  mechanism  on  the  frame  side  (not  shown)  is 
fixed  to  one  end  of  the  gripper  shaft  15,  so  as  to 
open  and  close  the  gripper  20  at  the  position 
shown  in  Fig.  5.  Additionally,  the  suction  lever  10 
comprises  an  L-shaped  lever  23  which  is  fixed  to 
the  suction  lever  shaft  1  6  at  a  phase  different  from 
that'  of  the  reversing  gripper  9  in  the  axial  direction, 
and  a  suction  port  24  mounted  on  one  free  end 
portion.  The  suction  port  24  is  connected  to  a 
suction  air  source  through  a  hollow  portion  of  the 
suction  lever  shaft  16,  a  rotary  valve,  and  the  like. 
The  suction  lever  10  is  pivoted,  between  the  posi- 
tions  shown  in  Figs.  4  and  5,  together  with  the 
suction  lever  shaft  16  which  is  reciprocated  by  the 
cam  mechanism.  Note  that  a  stopper  25  projecting 
from  the  lever  23  is  formed  to  have  the  same 
phase  as  that  of  the  gripper  pad  holder  18  in  the 
axial  direction. 

With  the  above  arrangement,  when  the  revers- 
ing  unit  11  is  located  on  the  upper  side  of  the 
reversing  cylinder  8,  the  reversing  gripper  9  is 
stopped  in  position  while  the  stopper  26  abuts 
against  a  stopper  27  of  the  cylinder  8,  as  shown  in 
Fig.  4.  The  suction  lever  10  is  stopped  in  position 
while  the  stopper  25  abuts  against  the  gripper  pad 
holder  18.  When  the  respective  cylinders  are  rotat- 
ed  and  the  reversing  unit  11  reaches  the  position 
shown  in  Fig.  5,  only  the  suction  lever  10  is  pivoted 
counterclockwise  by  the  cam  mechanism  to  the 
position  shown  in  Fig.  5,  and  then,  the  reversing 
gripper  9  is  pivoted  clockwise  by  another  cam 
mechanism  to  the  position  shown  in  Fig.  5.  Thus, 
since  the  stopper  25  is  separated  from  the  tail 
portion  of  the  gripper  pad  holder  18,  the  suction 
lever  10  is  again  returned  to  the  position  shown  in 
Fig.  4,  causes  the  sheet  end  to  be  drawn  by  the 
suction  port  24,  and  is  then  pivoted  counterclock- 
wise  to  provide  the  state  shown  in  Fig.  5.  At  this 
time,  the  gripper  shaft  15  is  oscillated  through  a 
predetermined  angle  by  another  cam  for  opening 
and  closing  the  gripper,  and  only  the  gripper  holder 
17  is  opened  and  closed,  thereby  gripping  the 
sheet  end  between  the  gripper  20  and  the  gripper 
pad  19.  When  the  respective  cylinders  are  further 
rotated,  the  gripper  opening/closing  cam  is  dis- 
abled,  and  a  reversing  cam  pivots  the  gripper  shaft 
15,  so  that  the  reversing  gripper  9  gripping  the 
sheet  end  and  the  suction  lever  10  are  returned  to 
the  positions  shown  in  Fig.  4.  In  this  case,  since 
the  suction  lever  10  returns  the  position  shown  in 

Fig.  4  slightly  after  the  reversing  gripper  9  does, 
the  stopper  24  does  not  interfere  with  the  tail 
portion  of  the  gripper  pad  holder  18.  When  the 
reversing  gripper  9  and  the  suction  lever  10  are 

5  returned  to  the  positions  shown  in  Fig.  4,  a  cam 
follower  of  the  cam  mechanism  for  driving  them  is 
moved  along  a  downwardly  inclined  surface  from  a 
large-diameter  portion  to  a  small-diameter  portion 
of  the  cam  surface,  and  the  cam  follower  is  urged 

10  against  the  cam  surface  by  the  biasing  force  of  a 
spring  member. 

However,  in  the  conventional  sheet  reversing 
unit  as  described  above,  when  the  reversing  grip- 
per  9  is  returned  from  the  position  shown  in  Fig.  5 

rs  to  the  position  shown  in  Fig.  4,  the  cam  follower  is 
moved  along  the  downwardly  inclined  surface  while 
being  biased  by  the  spring.  When  the  printing 
press  is  operated  at  high  speed,  the  biasing  force 
of  the  spring  cannot  follow  the  rotation  of  the  cam, 

20  and  the  cam  follower  floats  from  the  cam  surface, 
resulting  in  so-called  cam  skip.  This  may  delay  a 
pivot  timing  of  the  reversing  gripper.  As  a  result, 
the  suction  lever  10  which  is  pivoted  after  the 
reversing  gripper  9  catches  up  with  the  reversing 

25  gripper  9,  and  the  stopper  25  interferes  with  the  tail 
portion  of  the  gripper  pad  holder  18,  so  that  the  tail 
portion  or  its  surrounding  parts  may  be  damaged. 
In  particular,  this  phenomenon  may  often  occur 
when  the  printing  mode  is  switched  from  the 

30  single-side  printing  mode  to  the  two-side  printing 
mode  for  long  periods  and  high-speed  printing  is 
performed,  resulting  in  poor  reliability. 

35  Summary  of  the  Invention 

It  is  a  principal  object  of  the  present  invention 
to  provide  a  highly  reliable  sheet  reversing  unit  for 
a  sheet  printing  press,  which  can  prevent  damage 

40  of  parts  due  to  their  interference  during  a  high- 
speed  printing  operation. 

In  order  to  achieve  the  above  object,  there  is 
provided  a  sheet  reversing  unit  for  a  sheet  printing 
press,  comprising  a  reversing  gripper  device  which 

45  has  a  sheet  gripper  which  is  opened  and  closed  by 
a  cam  mechanism  and  is  pivoted  between  two 
gripping  positions  by  another  cam  mechanism,  and 
a  suction  member  which  is  arranged  adjacent  to 
the  reversing  gripper  device,  is  driven  by  still  an- 

50  other  can  mechanism,  and  is  pivoted  between  a 
sheet  suction  position  and  the  sheet  gripping  posi- 
tion  by  a  cam  mechanism,  wherein  a  cam  lever  on 
which  a  cam  follower,  which  is  brought  into  contact 
with  a  cam  surface  of  the  cam  mechanism  for 

55  opening/closing  the  sheet  gripper,  is  pivotally 
mounted,  is  fixed  to  a  pivot  shaft  to  which  the 

3 
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eversing  gripper  device  is  fixed,  and  regulating 
neans  is  arranged  outside  a  moving  path  of  the 
:am  follower  which  is  pivoted  together  with  the 
jivot  shaft  after  a  sheet  is  gripped. 

3rief  Description  of  the  Drawings 

Figs.  1  and  2  show  a  sheet  reversing  unit  for 
i  sheet  printing  press  according  to  an  embodiment 
)f  the  present  invention,  in  which  Fig.  1  is  a  side 
/iew  showing  a  portion  of  a  reversing  cylinder  for 
sxplaining  the  arrangement  and  operation  of  the 
eversing  unit,  and  Fig.  2  is  a  schematic  front  view 
Df  the  reversing  cylinder  and  a  reversing  gripper 
driving  section;  and 

Figs.  3(a),  3(b),  3(c)  to  6  show  a  conventional 
sheet  reversing  unit  of  a  sheet  printing  press,  in 
which  Figs.  3(a),  3(b),  and  3(c)  are  views  for  ex- 
3laining  the  operation  of  the  reversing  unit,  Fig.  4  is 
a  side  view  of  the  reversing  unit  in  a  state  before  a 
-eversing  gripper  is  pivoted  for  sheet  gripping  and 
after  the  gripper  is  returned  after  sheet  gripping, 
Fig.  5  is  a  side  view  of  the  reversing  unit  in  the 
sheet  gripping  state,  and  Fig.  6  is  a  side  view  of 
the  reversing  unit  in  the  state  wherein  the  reversing 
gripper  interferes  with  a  suction  lever. 

Description  of  the  Preferred  Embodiment 

An  embodiment  of  the  present  invention  will 
now  be  described  with  reference  to  Figs.  1  and  2. 
The  same  reference  numerals  in  Figs.  1  and  2 
denote  the  same  parts  as  in  Figs.  3  to  6,  and  a 
detailed  description  thereof  will  be  omitted.  A  re- 
versing  cylinder  8  is  axially  supported  by  right  and 
left  frames  30  of  the  printing  press.  A  gripper  shaft 
15  is  supported  by  two  bearers  8b  to  be  axially 
suspended  in  an  outer  peripheral  notch  8a  of  the 
reversing  cylinder  8.  A  reversing  gripper  9  consist- 
ing  of  a  gripper  holder  7  whose  shaft  is  fixed  and  a 
pivotal  gripper  base  holder  18  is  axially  mounted 
on  the  gripper  shaft  15.  A  gear  shaft  31  which 
receives  a  clockwise  pivotal  force  in  Fig.  1  from  a 
torsion  bar  (not  shown)  is  axially  supported  by  the 
two  bearers  8b  of  the  reversing  cylinder  8,  and  a 
segment  gear  33  which  meshes  with  a  pinion  32  on 
the  gripper  shaft  15  is  fixed  to  a  projecting  portion 
of  the  gear  shaft  31  .  Reference  numeral  34  denotes 
a  reversing  cam  which  is  fixed  to  the  frames  30 
adjacent  to  the  contact  portion  between  the  revers- 
ing  cylinder  8  and  an  impression  cylinder  4.  The 
reversing  cam  34  has  small-and  large-diameter 
portions  concentrical  with  the  reversing  cylinder  8 
and  a  cam  surface  consisting  of  upwardly  and 
downwardly  inclined  surfaces  therebetween.  A  cam 
follower  35  which  is  pivotally  mounted  on  the  seg- 

ment  gear  33  is  urged  against  tne  cam  surrace  oy 
the  biasing  force  of  the  torsion  bar.  When  the 
reversing  cylinder  8  is  rotated  and  the  cam  follower 
35  is  brought  into  contact  with  the  small-diameter 

5  portion  of  the  reversing  cam  34,  the  reversing 
gripper  9  is  located  at  a  position  indicated  on  the 
upper  portion  of  the  reversing  cylinder  8  in  Fig.  1 
(a  position  described  with  reference  to  Fig.  4). 
When  the  cam  follower  35  is  moved  along  the 

<o  upwardly  inclined  surface  and  is  brought  into  con- 
tact  with  the  large-diameter  portion,  the  reversing 
gripper  9  is  pivoted  and  is  located  at  a  position 
shown  in  the  right  side  portion  of  the  reversing 
cylinder  8  in  Fig.  1  (a  position  described  with 

'5  reference  to  Fig.  5).  When  the  reversing  cylinder  8 
is  further  rotated  from  this  position,  and  the  cam 
follower  35  is  moved  along  the  downwardly  inclined 
surface  of  the  reversing  cam  34,  the  reversing 
gripper  9  is  pivoted  and  is  then  returned  to  the 

>o  position  indicated  in  the  lower  portion  of  the  revers- 
ing  cylinder  8  shown  in  Fig.  1  . 

Although  omitted  from  Fig.  2,  a  suction  lever 
shaft  16  is  axially  suspended  in  the  notch  8a  of  the 
reversing  cylinder  8  to  be  parallel  to  the  gripper 

25  shaft  15.  The  suction  lever  10  is  axially  mounted  on 
the  shaft  1  6.  A  gear  shaft  36  to  which  a  clockwise 
pivotal  force  in  Fig.  1  is  applied  by  a  torsion  bar 
(not  shown)  is  axially  supported  between  the  bear- 
ers  8b  of  the  reversing  cylinder  8.  A  segment  gear 

30  38  which  meshes  with  a  pinion  37  on  the  suction 
lever  shaft  16  is  fixed  to  the  gear  shaft  36.  Refer- 
ence  numeral  39  denotes  a  suction  lever  cam 
which  is  fixed  to  the  frames  30  that  are  adjacent  to 
the  contact  portion  between  the  reversing  cylinder 

35  8  and  the  impression  cylinder  4.  The  cam  39  has 
small-and  large-diameter  portions  concentrical  with 
the  reversing  cylinder  8  and  a  cam  surface  consist- 
ing  of  upwardly  and  downwardly  inclined  surfaces 
therebetween.  A  cam  follower  40  which  is  pivotally 

40  mounted  on  the  segment  gear  38  is  urged  against 
the  cam  surface  by  the  biasing  force  of  the  torsion 
bar.  When  the  reversing  cylinder  8  is  rotated  and 
the  cam  follower  40  is  brought  into  contact  with  the 
small-diameter  portion  of  the  suction  lever  cam  39, 

45  the  suction  lever  10  is  located  at  a  position  in- 
dicated  in  the  upper  portion  of  the  reversing  cyl- 
inder  8  in  Fig.  1  (a  position  described  with  refer- 
ence  to  Fig.  4).  When  the  cam  follower  40  is 
moved  along  the  upwardly  inclined  surface  of  the 

so  suction  lever  cam  39  and  is  brought  into  contact 
with  the  large-diameter  portion,  the  suction  lever  10 
is  pivoted  and  is  located  at  a  position  indicated  in  a 
right  side  portion  of  the  reversing  cylinder  8  (a 
position  described  with  reference  to  Fig.  5).  When 

55  the  reversing  cylinder  8  is  further  rotated  from  this 
position,  the  cam  follower  40  is  moved  along  the 
downwardly  inclined  surface  of  the  suction  lever 
cam  39,  and  the  suction  lever  10  is  pivoted  to  be 
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located  at  a  position  indicated  in  the  lower  portion 
of  the  reversing  cylinder  8  in  Fig.  1  . 

Although  not  shown  in  detail  in  Fig.  1,  a  cam 
lever  41  is  axially  mounted  on  the  projection  of  the 
gripper  shaft  15  on  the  side  of  the  pinion  32,  and  a 
gripper  opening/closing  cam  42  as  an  arcuated 
partial  cam  is  formed  on  the  frame  30  on  this  side 
to  be  concentrical  with  the  impression  cylinder  4, 
and  is  fixed  in  position  to  have  the  contact  position 
between  the  cylinders  4  and  8  as  its  center.  A  cam 
follower  43  which  is  pivotally  mounted  on  the  cam 
lever  41  is  brought  into  contact  with  the  gripper 
opening/closing  cam  42.  During  the  contact,  when 
the  cam  follower  43  goes  beyond  the  projecting 
portion  of  the  gripper  opening/closing  cam  42,  the 
gripper  20  is  opened  and  closed.  After  the  gripper 
20  is  closed  by  means  of  the  cam  42,  since  the 
cam  follower  43  is  separated  from  the  cam  42,  the 
cam  lever  41  swings  upon  pivotal  movement  of  the 
gripper  shaft  15  by  means  of  the  reversing  cam  34. 

The  cam  follower  43  pivotally  mounted  on  the 
cam  lever  41  which  swings  upon  pivotal  movement 
of  the  gripper  shaft  15  travels  as  shown  in  Fig.  1. 
More  specifically,  as  described  above,  the  revers- 
ing  gripper  9  which  has  passed  the  opposing  posi- 
tion  with  the  impression  cylinder  4  is  pivoted  coun- 
terclockwise  together  with  the  gripper  shaft  15 
since  the  cam  follower  35  is  moved  along  the 
downwardly  inclined  surface  of  the  reversing  cam 
34,  and  the  cam  lever  41  integral  with  the  gripper 
shaft  15  swings.  Then,  these  movements  are  syn- 
thesized  with  the  peripheral  movement  of  the  grip- 
per  shaft  15  upon  rotation  of  the  reversing  cylinder 
8,  and  the  cam  follower  43  is  moved  along  a  V-- 
shaped  path.  A  regulating  cam  44  for  preventing 
the  cam  follower  43  from  falling  outside  the  normal 
travel  path  is  fixed  to  the  frame  30  at  a  position 
outside  the  travel  path  of  the  cam  follower  43.  More 
specifically,  the  regulating  cam  44  comprises  a 
cam  surface  44a  which  contacts  with  the  cam  fol- 
lower  43  to  have  a  very  small  gap  therebetween. 
Even  if  the  cam  follower  35  that  moves  along  the 
downwardly  inclined  surface  of  the  reversing  cam 
34  remains  floating  from  the  cam  surface  due  to  its 
inertia,  since  the  pivotal  movement  of  the  gripper 
shaft  15  is  regulated  by  the  cam  follower  43  held  in 
contact  with  the  regulating  cam  44,  the  reversing 
gripper  9  is  accurately  moved  along  the  cam  sur- 
face  of  the  reversing  cam  34,  and  the  pivotal  timing 
will  not  be  delayed. 

The  operation  of  the  sheet  reversing  unit  with 
the  above  arrangement  will  be  described  below. 
When  the  reversing  cylinder  8  is  rotated  from  a 
state  wherein  the  reversing  unit  11  is  located  on 
the  upper  side  of  the  reversing  cylinder  8  and 
reaches  the  opposing  point  with  the  impression 
cylinder  4,  the  cam  follower  40  is  moved  from  the 
large-diameter  portion  to  the  small-diameter  portion 

of  the  suction  lever  cam  39,  and  the  suction  lever 
10  is  pivoted  counterclockwise.  Thereafter,  the  cam 
follower  35  is  moved  along  the  upwardly  inclined 
surface  of  the  reversing  cam  34,  and  the  reversing 

5  gripper  9  is  pivoted  clockwise.  The  cam  follower  40 
then  goes  beyond  the  projecting  portion  of  the 
suction  lever  cam  39,  so  that  the  suction  lever  1  0  is 
swingably  pivoted,  thereby  drawing  the  sheet  end 
of  the  sheet  13  to  move  it  to  the  sheet  gripping 

w  position.  The  reversing  gripper  unit  indicated  by 
reference  numeral  11  A  in  Fig.  1  represents  this 
state.  At  this  position,  the  cam  follower  43  enters 
the  gripper  opening/closing  cam  42  and  passes  its 
large-diameter  portion,  and  then  the  gripper  20  is 

is  opened  and  closed  to  grip  the  sheet  end.  When  the 
reversing  cylinder  8  is  kept  rotated  from  this  state, 
the  cam  follower  35  is  moved  to  the  small-diameter 
portion  of  the  reversing  cam  34,  and  the  reversing 
gripper  9  "is  pivoted  counterclockwise.  After  some 

20  movement,  the  cam  follower  40  is  moved  to  the 
large-diameter  portion  of  the  suction  lever  cam  39, 
and  the  suction  lever  10  is  pivoted  slightly  later 
than  the  reversing  gripper  9.  Upon  pivotal  move- 
ment  of  the  reversing  gripper  9,  the  cam  follower 

25  35  is  moved  along  the  downwardly  inclined  surface 
of  the  reversing  cam  34,  so  that  the  cam  follower 
35  tends  to  float  from  the  cam  surface  due  to  its 
inertia  during  high-speed  rotation.  However,  in  this 
unit,  when  the  cam  follower  43  separated  from  the 

30  gripper  opening/closing  cam  42  is  moved  while 
being  in  contact  with  the  cam  surface  of  the  regu- 
lating  cam  44,  the  pivotal  movement  of  the  gripper 
shaft  15  is  regulated,  and  the  cam  follower  35  is 
moved  while  being  urged  against  the  cam  surface 

35  without  floating.  Thus,  the  pivotal  movement  of  the 
reversing  gripper  9  will  not  be  delayed  from  the 
normal  movement.  Therefore,  as  shown  in  Fig.  6, 
the  stopper  25  of  the  suction  lever  10  which  is 
pivoted  after  the  reversing  gripper  9  will  not  inter- 

40  fere  with  the  tail  portion  of  the  gripper  base  holder 
18. 

As  described  above,  before  gripping  the  sheet 
13,  the  reversing  gripper  9  and  the  suction  lever  10 
are  moved  to  prevent  interference  between  the 

45  stopper  25  and  gripper  base  holder  18.  In  this 
case,  since  the  cam  follower  35  is  moved  along  the 
upwardly  inclined  surface  of  the  reversing  cam  34, 
the  cam  follower  35  does  not  float  from  the  cam 
surface,  and  there  is  no  fear  of  interference  be- 

so  tween  the  stopper  25  and  the  gripper  base  holder 
18. 

As  can  be  seen  from  the  above  description,  in 
a  sheet  reversing  unit  for  a  sheet  printing  press,  a 
cam  lever  which  is  brought  into  contact  with  a  cam 

55  surface  of  a  cam  mechanism  for  opening/closing  a 
gripper  of  a  reversing  gripper  device  is  fixed  to  a 
pivot  shaft  to  which  the  reversing  gripper  device  is 
fixed.  A  regulating  cam  having  a  cam  surface  which 
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contacts  a  cam  follower  so  as  not  to  fall  outside  a 
normal  moving  path  is  provided  outside  the  moving 
path  of  the  cam  follower  which  is  pivoted  together 
with  the  pivot  shaft  after  a  sheet  is  gripped.  When 
a  reversing  gripper  and  a  suction  lever  are  pivoted  5 
to  be  returned  to  their  original  positions  after  the 
sheet  is  gripped,  a  gripper  shaft  together  with  the 
cam  follower  whose  movement  is  regulated  is  ac- 
curately  moved  along  the  cam  surface  of  a  cam 
mechanism  for  pivoting  the  reversing  gripper,  and  ro 
the  pivotal  movement  of  the  reversing  gripper  will 
not  be  delayed.  Therefore,  the  reversing  gripper 
and  the  suction  lever  will  not  interfere  with  each 
other,  and  damage  to  these  and  surrounding  parts 
can  be  prevented,  thereby  improving  reliability.  rs 

Claims 

1.  A  sheet  reversing  unit  for  a  sheet  printing  20 
press,  comprising  a  reversing  gripper  device  (9) 
which  has  a  sheet  gripper  (20)  which  is  opened 
and  closed  by  a  cam  mechanism  and  is  pivoted 
between  two  gripping  positions  by  another  cam 
mechanism,  and  a  suction  member  (10)  which  is  25 
arranged  adjacent  to  said  reversing  gripper  device, 
is  driven  by  still  another  can  mechanism,  and  is 
pivoted  between  a  sheet  suction  position  and  the 
sheet  gripping  position  by  a  cam  mechanism,  char- 
acterized  in  that  a  cam  lever  (41)  on  which  a  cam  30 
follower  (43),  which  is  brought  into  contact  with  a 
cam  surface  of  the  cam  mechanism  for 
opening/closing  the  sheet  gripper,  is  pivotally 
mounted,  is  fixed  to  a  pivot  shaft  (1  5)  to  which  said 
reversing  gripper  device  (11)  is  fixed,  and  regulat-  35 
ing  means  (44)  is  arranged  outside  a  moving  path 
of  said  cam  follower  which  is  pivoted  together  with 
the  pivot  shaft  after  a  sheet  is  gripped. 

2.  A  unit  according  to  claim  1,  wherein  said 
regulating  means  (44)  comprises  a  regulating  cam  40 
(44)  having  a  cam  surface  (44a)  which  contacts 
said  cam  follower  (43)  to  prevent  it  from  failing 
outside  its  moving  path. 

4b 
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