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Description 

Background  of  the  invention 
Field  of  the  invention 

The  present  invention  relates  to  an  apparatus 
for  multi-color  printing  the  surfaces  of  bodies  of 
rotation  and,  more  particularly,  to  a  multi-color 
printing  apparatus  for  multi-color  printing  the 
surfaces  of  cylindrical  articles  such  as  containers 
or  tubes  made  of  synthetic  resins  by  applying 
desired  colors  of  ink  of  ultraviolet-ray  set  type  one 
by  one  to  their  surfaces  while  being  set  after  each 
of  the  ink  applications. 

Description  of  the  prior  art 
It  has  been  conducted  according  to  the  prior  art 

to  multi-color  print  the  outer  circumferences  of 
the  synthetic  resin  articles  such  as  the  cylindrical 
containers  or  tubes  being  rotationally  driven  with 
multiple  colors  of  ultraviolet-ray  set  type  ink. 

According  to  this  multi-color  printing  process  of 
the  prior  art,  however,  the  ink  in  a  color  to  appear 
is  prepared  in  advance,  and  different  colors  of  ink 
are  positioned  in  parallel  with  the  outer  circum- 
ferences  of  the  articles,  but  new  ink  in  a  different 
color  is  not  additionally  applied  to  the  ink  which 
has  already  been  applied. 

If  the  ink  in  a  different  color  is  additionally 
applied  to  the  printed  ink,  more  specifically,  there 
arise  disadvantages  that  the  overlapped  colors  of 
ink  are  mixed  to  allow  an  unexpected  color  to 
appear  and  that  a  printer  to  print  a  desired  color 
of  ink  has  its  blanket  blotted  with  another  color  of 
ink,  which  has  already  been  applied  to  an  article, 
until  the  ink  in  the  different  color  will  mixed  with 
the  ink  in  the  printer  under  consideration. 

Accordin  gto  the  prior  art,  therefore,  it  is 
necessary  to  prepare  multiple  colors  of  ink  mixed 
in  advance.  This  necessity  requires  not  only  a 
number  of  printers  but  also  a  number  of  printing 
operations.  Thus,  the  prior  art  has  defects  that  the 
cost  for  facilities  is  enormously  high  and  that  the 
number  of  the  printing  steps  required  for  an 
article  is  enlarged. 

Even  if  it  is  considered  that  the  different  colors 
of  ink  be  not  overlapped,  moreover,  the  blanket  is 
blotted  with  a  portion  of  the  ink  having  been 
applied  to  the  surface  of  the  article  so  that  the 
mixture  of  the  ink  cannot  be  completely  pre- 
vented.  In  addition,  it  is  necessary  to  periodically 
replace  the  ink  by  a  new  one  and  to  rinse  the 
printer  as  a  whole. 

Even  if  numerous  colors  of  ink  are  prepared  in 
advance,  still  moreover,  it  is  impossible  to  allow  a 
color  of  such  a  half  tone  as  has  its  color  con- 
tinuously  changed.  As  a  result,  the  color  pattern 
to  appear  has  to  be  so  uniform  as  to  have  a  poor 
reality. 

GB  —  A  —  1  491  196  describes  a  machine  for  the 
continuous  decorating  of  the  exterior  side  walls  of 
cylindrical  objects  according  to  the  preamble  of 
claim  1.  An  indexing  table  is  rotatably  positioned 
about  a  horizontal  central  axis.  On  the  index  table 
mandrels  for  positioning  the  cans  are  rotatably 
mounted.  A  plurality  of  work  stations,  a  coating 

station,  printing  station,  and  ultra-violet  dryer 
stations  are  fixed  about  the  outer  circumference 
of  the  index  table.  The  rollers  of  the  printing 
stations  rotate  at  the  same  circumferential  speed, 

5  in  the  opposite  direction  from  the  rotation  of  the 
can  positioned  on  the  mandrel. 

DE  —  A  —  3  107  647  describes  a  multi-color  print- 
ing  apparatus  for  printing  conical  articles.  The 
articles  are  fixed  by  a  holder,  a  cradle,  clamping 

10  rollers  and  a  supporting  roller  in  an  upright 
position.  There  are  some  rotational  printing 
devices  arranged  along  the  transferred  passages 
of  the  articles  to  be  printed. 

It  is,  therefore,  an  object  of  the  present  inven- 
15  tion  to  provide  a  multi-color  printing  apparatus 

for  multi-color  printing  the  surfaces  of  cylindrical 
articles  such  as  containers  or  tubes  made  of 
synthetic  resin,  without  any  mixture  between  or 
among  different  colors  of  ink,  by  applying  desired 

20  colors  of  ink  of  ultraviolet-ray  set  type  one  by  one 
to  their  surfaces  while  being  set  after  each  of  the 
ink  applications. 

Another  object  of  the  present  invention  is  to 
enable  a  half  tone  near  a  natural  color  to  appear 

25  with  a  reduced  number  of  colors. 
Still  another  object  of  the  present  invention  is  to 

ensure  a  more  precise  printing  registration. 
These  objects  are  achieved  by  the  invention  as 

claimed  in  claim  1. 
30  The  present  invention  has  been  conceived  so  as 

to  eliminate  the  defects,  disadvantages  and  dis- 
satisfactions  concomitant  with  the  prior  art  thus 
far  described,  and  is  featured  by  the  construction 
that  ink  in  each  color  is  set  and  dried,  immediately 

35  after  its  printing  step  has  been  ended,  so  that 
subsequent  ink  in  a  different  color  can  be  applied 
in  an  overlapped  manner  to  the  ink  which  has 
already  been  applied. 

40  Brief  description  of  the  drawings 
Fig.  1  is  a  front  elevation  showing  the  whole 

construction  of  one  embodiment  of  the  present 
invention; 

Figs.  2  and  3  are  a  righthand  side  elevation  and 
45  a  top  plan  view  showing  the  same,  respectively; 

Fig.  4  is  a  front  elevation  showing  the  whole 
construction  of  a  drive  transmission  system; 

Fig.  5  is  a  top  plan  view  showing  the  arrange- 
ment  of  a  drive  mechanism; 

so  Fig.  6  is  a  top  plan  view  showing  the  arrange- 
ments  of  respective  portions  which  are  rota- 
tionally  driven  by  the  drive  mechanism; 

Fig.  7  is  a  partially  sectional  enlarged  view 
showing  in  detail  the  construction  in  the  vicinity 

55  of  a  printer; 
Fig.  8  is  a  top  plan  view  showing  the  relation- 

ship  between  an  article  to  be  printed  and  the 
blanket  of  the  printer; 

Fig.  9  is  a  top  plan  view  showing  the  stop 
60  positions  where  the  revolutions  of  the  respective 

holding  jigs  are  stopped; 
Fig.  10  is  a  longitudinal  section  showing  a 

concrete  example  of  the  construction  of  a  carry- 
out  belt  conveyor  and  taken  along  line  I  —  I  of  Fig. 

65  1;  and 
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Fig.  11  is  a  partially  longitudinal  enlarged  sec- 
tion  showing  the  respective  holding  jigs  and  an 
evacuation  passage  formed  in  an  index  table. 

Description  of  the  preferred  embodiment 
The  present  invention  will  be  described  in  the 

following  in  connection  with  one  embodiment 
thereof  with  reference  to  the  accompanying  draw- 
ings. 

The  multi-color  printing  apparatus  according  to 
the  present  invention  is  constructed  to  comprise: 
a  table  mechanism  4  including  an  index  table  44, 
which  supports  at  positions  of  an  equal  center 
angle  (e.g.,  18  degrees  in  the  shown  embodiment, 
as  shown  in  Fig.  6)  on  the  circumferential  edge 
portion  thereof  a  plurality  of  such  holding  jigs  53 
in  rotatable  manners  and  in  upright  positions  as 
are  made  operative  to  hold  thereon  cylindrical 
articles  S  made  of  a  synthetic  resin  and  which  is 
made  intermittently  rotatable  or  adapted  to  be 
indexed  at  the  above-specified  equal  center 
angle,  and  an  article  rotating  cylinder  46  and  a 
printing  rotary  ring  50  both  of  which  are  coaxially 
assembled  in  that  index  table  44;  a  plurality  of 
printers  6  which  are  arranged  to  face  the  articles  S 
held  on  the  aforementioned  holding  jigs  53  with- 
out  any  slippage  and  stopped  at  predetermined 
positions  so  that  they  may  print  the  outer  circum- 
ferences  of  the  articles  S  in  desired  colors  of  ink  of 
ultraviolet-ray  set  type  with  desired  patterns;  a 
plurality  of  setting  mechanism  3  which  are 
arranged  along  the  transferred  passages  of  the 
article  S  downstream  of  the  aforementioned 
respective  printers  so  as  to  irradiate  the  outer 
circumferences  of  the  articles  with  an  ultraviolet 
ray  thereby  to  set  the  ink  just  applied;  a  loading 
mechanism  for  receiving  articles  S  to  be  printed 
from  the  outside  of  the  apparatus  and  for  loading 
them  onto  the  aforementioned  holding  jigs  53;  an 
unloading  mechanism  for  unloading  the  articles 
5,  which  have  been  printed  with  the  patterns  in 
the  desired  multiple  colors,  so  that  the  unloaded 
articles  S  may  be  carried  out;  a  rotation  transmit- 
ting  mechanism  2  for  transmitting  the  rotationally 
driving  force  to  the  article  rotating  cylinder  46  and 
the  printing  rotary  ring  50  of  the  aforementioned 
table  mechanism  4,  the  blankets  62  of  the  printers 
6,  the  loading  mechanism  5  and  the  unloading 
mechanism  7;  and  a  drive  mechanism  1  for 
rotationally  driving  the  index  table  44  of  the 
aforementioned  table  mechanism  4  in  an  inter- 
mittent  manner  at  the  aforementioned  equal 
center  angle  and  for  transmitting  the  rotational 
force  at  a  constant  speed  to  the  aforementioned 
rotation  transmitting  mechanism  2.  Moreover,  the 
multi-color  printing  apparatus  according  to  the 
present  invention  is  constructed  such  that  the 
blankets  62  of  the  aforementioned  printers  6  and 
the  articles  S  held  on  their  holding  jigs  53  are 
continuously  rotated  while  having  an  identical 
circumferential  speed. 

In  addition  to  the  constructions  thus  far 
described,  in  order  to  more  ensure  the  regis- 
trations  among  the  patterns  in  different  colors  to 
be  printed  on  one  article  S  by  the  respective 

printers  6,  there  are  provided  a  plurality  of  article 
clamping  mechanisms  8  for  clamping  the  articles 
S,  which  are  held  on  the  holding  jigs  53  stopped 
at  positions  to  face  the  respective  printers  6,  on 

5  the  same  holding  jigs  53.  The  article  clamping 
mechanisms  8  are  constructed  such  that  their 
clamping  shafts  84  for  exerting  the  clamping 
forces  upon  the  articles  S  are  rotated  in  the  same 
direction  and  at  the  same  speed  as  those  of  the 

10  holding  jigs  53. 
In  the  case  of  the  embodiment  shown,  inciden- 

tally,  the  respective  constructional  mechanisms 
thus  far  described  are  mounted  on  a  box-shaped 
bed  101  which  is  covered  with  a  mounting  plat- 

15  form  102. 
In  the  following  description,  the  constructions 

of  the  respective  mechanisms  of  the  present 
invention  will  be  separately  explained: 

20  Drive  mechanism  1  (with  reference  to  Figs.  4  and 
5) 

The  drive  mechanism  1  is  a  unit  for  imparting 
the  driving  force  to  the  respective  mechanisms  of 
the  apparatus  according  to  the  present  invention 

25  and  is  arranged  in  the  box-shaped  bed  101.  The 
drive  mechanism  1  thus  arranged  is  constructed 
to  include  a  main  motor  10  acting  as  a  variable 
motor,  a  clutch  brake  11,  an  index  unit  12,  a  first 
gear  box  13  and  a  second  gear  box  14.  The 

30  rotational  driving  force  from  the  main  motor  10  is 
transmitted  through  a  transmission  belt  to  the 
clutch  brake  11,  from  which  it  is  further  transmit- 
ted  through  a  transmission  belt  to  such  an  input 
shaft  of  the  index  unit  12  as  is  borne  on  a  bearing. 

35  This  index  unit  12  has  integrated  therewith  the 
index  table  44  of  the  table  mechanism  4.  The 
constant  speed  rotating  force  fed  to  that  index 
unit  12  is  partly  converted  into  the  intermittent 
rotating  force  of  the  index  table  44  and  partly  fed 

40  as  it  is  as  the  constant  speed  rotating  force  to  the 
first  gear  box  13  and  likewise  through  a  trans- 
mission  belt  to  the  second  gear  box  14. 

Moreover,  the  first  and  second  gear  boxes  13 
and  14,  to  which  the  constant  speed  rotating  force 

45  is  transmitted  through  the  index  unit  12,  are 
equipped  with  first  and  second  upright  shafts  15 
and  16,  which  are  made  operative  to  rotate  at 
constant  speeds,  respectively. 

In  short,  the  drive  mechanism  1  arranged  in  the 
so  bed  101,  partly  transmits  the  intermittent  rotating 

force  of  the  equal  center  angle  to  the  index  table 
44,  which  is  positioned  above  the  mounting  plat- 
form  102,  and  partly  continuously  rotate  the  first 
and  second  upright  shafts  15  and  16,  which  are 

55  positioned  to  have  their  upper  ends  protruding 
upward  from  the  mounting  platform  102,  at  the 
constant  speeds. 

Rotation  transmitting  mechanism  (with  reference 
60  to  Figs.  4  and  6) 

The  rotation  transmitting  mechanism  2  is  a  unit 
for  transmitting  the  constant-speed  continuous 
rotating  force  from  the  drive  mechanism  1,  i.e., 
the  rotating  forces  of  the  first  and  second  upright 

65  shafts  15  and  16  to  the  table  mechanism  4,  the 

3 
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printers  6,  the  article  clamping  mechanisms  8,  the 
loading  mechanism  5  and  the  unloading 
mechanism  7,  respectively,  so  that  these 
mechanisms  may  be  driven  at  predetermined 
timings.  To  the  upper  end  of  the  first  upright  shaft 
15  protruding  upward  from  the  mounting  plat- 
form  102,  there  is  fixed  an  assembly  which  is 
integrally  constructed  of  a  first  gear  20  meshing 
with  the  toothed  portion  51  of  the  printing  rotary 
ring  50  of  the  table  mechanism  4  and  a  trans- 
mission  gear  21.  To  a  rotary  shaft  which  is  fixed 
upright  on  the  mounting  platform  102,  there  is 
rotatably  attached  an  assembly  which  is  integrally 
constructed  of  an  intermediate  gear  22  meshing 
with  the  aforementioned  transmission  gear  21 
and  a  second  drive  gear  23  meshing  with  the 
second  toothed  portion  48  of  the  article  rotating 
cylinder  46  of  the  table  mechanism  4.  To  the 
lower  end  of  a  holding  rotary  shaft  25  which  is 
rotatably  arranged  upright,  there  is  fixed  a 
follower  gear  24  which  meshes  with  the  second 
toothed  portion  48  of  the  article  rotating  cylinder 
46  similarly  to  the  aforementioned  second  drive 
gear  23.  Moreover,  a  drive  roller  26  is  fixed  to  the 
upper  end  of  the  second  upright  shaft  16  which 
protrudes  upward  from  the  aforementioned 
mounting  platform  102.  By  making  a  transmission 
belt  32  run  on  not  only  the  aforementioned  drive 
roller  26  but  also  both  a  loading  roller  27,  which  is 
fixed  to  the  lower  end  of  a  loading  shaft  28 
rotatably  mounted  upright  on  the  mounting  plat- 
form  102,  and  an  unloading  roller  29  which  is 
fixed  to  the  lower  end  of  an  unloading  shaft  30 
rotatably  mounted  upright  on  the  mounting  plat- 
form  102,  both  the  loading  shaft  28  and  the 
unloading  shaft  30  are  rotationally  driven. 

In  the  case  of  the  embodiment  shown,  more- 
over,  in  order  to  transmit  the  rotating  force  of  the 
drive  roller  26  more  precisely  and  reliably  to  the 
loading  roller  27  and  the  unloading  roller  29,  a 
guide  roller  31  acting  as  a  tension  roller  is  rotat- 
ably  mounted  on  the  mounting  platform  102  so 
that  the  transmission  belt  32  is  made  to  run  not 
only  the  drive  roller  26,  the  unloading  roller  29 
and  the  loading  roller  27  but  also  the  guide  roller 
31. 

Table  mechanism  (with  reference  to  Fig.  7) 
The  table  mechanism  4  is  constructed  to 

include  at  its  center  a  stationary  center  portion  40 
which  is  fixed  on  the  bed  101  but  rises  to  above 
the  mounting  platform  102.  The  index  table  44  to 
be  driven  by  the  aforementioned  index  unit  12  is 
so  mounted  through  bearings  45  and  45  that  it 
can  rotate  on  the  axis  of  that  stationary  center 
portion  40.  Moreover,  the  article  rotating  cylinder 
46  and  the  printing  rotary  ring  50  are  rotatably 
mounted  through  bearings  49  and  52,  respec- 
tively,  coaxially  of  the  aforementioned  index  table 
44  on  a  stationary  frame  41  which  is  fixed  on  the 
bed  101  while  taking  such  a  shape  as  to  enclose 
the  mounting  portion  of  that  index  table  44  on  the 
stationary  center  portion  40.  On  the  circum- 
ferential  end  portion  of  the  aforementioned  index 
table  44,  there  are  rotatably  and  upright  at  such 

equal  center  angles  the  holding  jigs  53  for  holding 
the  articles  S  without  any  slippage  as  are  equal  to 
the  center  angle  for  the  intermittent  rotations  of 
that  index  table  44.  To  the  lower  end  of  each  of 

5  the  holding  jigs  53  protruding  downward  from  the 
index  table  44,  there  is  fixed  a  rotary  gear  54 
which  is  in  meshing  engagement  with  the  first 
toothed  portion  of  the  aforementioned  article 
rotating  cylinder  46.  On  the  upper  surface  of  the 

w  aforementioned  stationary  center  portion  40, 
there  are  fixed  upright  a  center  column  42  for 
providing  the  mounting  base  of  the  article  clamp- 
ing  mechanism  8  and  a  mounting  column  43  for 
holding  a  rocking  arm  81  and  the  clamping  shaft 

15  84  both  belonging  to  that  clamping  mechanism  8. 
Incidentally,  the  article  rotating  cylinder  46  has 

its  second  toothed  portion  48  meshing  with  the 
second  drive  gear  23  of  the  aforementioned  rota- 
tion  transmitting  mechanism  2  so  that  it  is  rota- 

20  tionally  driven  by  the  latter. 
Likewise  the  article  rotating  cylinder  46,  the 

printing  rotary  ring  50,  which  is  rotatably 
mounted  on  the  stationary  frame  41  through  the 
bearing  52,  has  its  toothed  portion  51  formed  in 

25  the  outer  circumference  thereof  and  meshing 
with  the  toothed  portion  68  of  a  drum  gear  67  of 
the  corresponding  printer  6  so  that  the  drum  gear 
67  of  each  printer  6  is  rotated  at  an  equal  speed  by 
the  rotational  drive  of  that  first  drive  gear  20  of  the 

30  aforementioned  rotation  transmitting  mechanism 
2,  which  is  in  meshing  engagement  with  the 
toothed  portion  51  of  that  printing  rotary  ring  50. 

Printers  6  (especially  with  reference  to  Figs.  2,  4 
35  and  7) 

The  printers  6  print  the  outer  circumferences  of 
the  articles  S,  which  are  so  held  by  the  holding 
jigs  53  that  they  are  being  continuously  rotated  at 
a  constant  speed,  with  desired  patterns  in  desired 

40  colors  of  ultraviolet-ray  set  type  ink.  On  a  printer 
base  plate  73,  there  are  mounted  an  inking  roller 
unit  60,  a  printing  drum  61  formed  with  the 
pattern  to  be  printed,  and  the  blanket  62  for 
transferring  the  desired  color  of  ultraviolet-ray  set 

45  type  ink  to  the  outer  circumference  of  the  article 
S.  A  drum  gear  63  is  fixed  to  that  lower  end  of  a 
drum  shaft  64  fixing  the  printing  drum  61  in  a 
rotatable  manner  to  that  printer  base  plate  '73, 
which  protrudes  downward  from  this  base  plate 

so  73.  A  blanket  gear  65  to  mesh  with  the  aforemen- 
tioned  drum  gear  63  is  fixed  to  that  lower  end  of  a 
blanket  shaft  66  fixing  the  blanket  62  in  a  rotatable 
manner  to  the  printer  base  plate  73,  which  prot- 
rudes  downward  from  this  base  plate  73. 

55  Moreover,  the  drum  gear  67  is  rotatably 
mounted  upright  through  a  bearing  69  on  the 
base  101  just  below  the  blanket  62. 

To  the  upper  end  of  the  shaft  member  mounted 
upright  in  the  bottom  wall  of  that  drum  gear  67, 

60  there  is  connected  through  an  equal-speed  joint 
70  a  rotary  shaft  71,  which  has  its  upper  end 
connected  through  another  equal-speed  joint  70 
to  the  lower  end  of  the  blanket  shaft  66. 

Still  moreover,  the  aforementioned  printer  base 
65  plate  73  is  attached  through  a  position  holding 

4 



0  089  6 6 0  8 

mechanism  74  to  the  mounting  platform  102  so 
that  the  inclined  position  of  the  blanket  62  can  be 
set  in  accordance  with  the  inclined  angle  of  the 
outer  circumference  of  the  article  S  to  be  printed. 

Now,  the  drum  gear  67  has  its  lower  end 
rotatably  mounted  through  the  bearing  69  on  the 
base  101  and  its  upper  end  portion  rotatably  held 
through  a  bearing  72  in  the  mounting  platform 
102  so  that  it  is  enabled  to  rotate  while  holding  its 
upright  position.  Since  the  toothed  portion  68 
formed  in  the  upper  end  of  the  drum  gear  67  thus 
constructed  is  in  meshing  engagement  with  the 
toothed  portion  51  of  the  printing  rotary  ring  50, 
the  rotationl  drive  force  transmitted  through  the 
printing  rotary  gear  50  is  transmitted  partly  to  the 
blanket  shaft  66  by  way  of  the  drum  gear  67,  the 
equal-speed  joints  70  and  the  rotary  shaft  71  and 
partly  to  the  drum  shaft  64  from  the  blanket  gear 
65  through  the  drum  gear  63. 

Incidentally,  the  construction  that  the  rotating 
force  of  the  printing  rotary  ring  50  is  to  be 
transmitted  to  the  blanket  shaft  66  through  the 
drum  gear  67  having  the  equal-speed  joints  70 
and  the  rotary  shaft  71  is  intended  to  ensure  the 
accurate  transmission  of  the  constant  rotating 
speed,  even  if  the  blanket  shaft  66  takes  the 
inclined  position  as  in  the  shown  embodiment, 
because  the  blanket  shaft  66  is  inclined  in  accord- 
ance  with  the  shape  of  the  article  S  to  be  printed 
with  respect  to  the  printing  rotary  ring  50  rotating 
in  a  predetermined  position  at  all  times. 

As  is  quite  natural,  moreover,  the  blanket  62 
has  its  outer  circumference  divided,  as  shown  in 
Fig.  8,  into  a  land  surface  portion  62a,  which  is 
used  to  transfer  the  ink  from  the  printing  drum  61 
to  the  surface  of  the  article  S,  and  a  recessed 
surface  portion  62b  which  is  so  stepwise  recessed 
inward  from  that  land  surface  portion  62a  that  it 
may  not  abut  against  the  outer  circumference  of 
the  article  S.  The  circumferential  length  of  the 
printing  land  surface  portion  62a  is  set  to  be  twice 
as  large  as  that  of  the  outer  circumferential 
portion  of  the  article  S  having  a  circumferential 
speed  equal  to  that  of  the  blanket  62  so  that  the 
smooth  and  reliable  print  of  the  article  S  may  be 
achieved. 

Each  of  the  printers  6  is  so  arranged  that  its 
blanket  62  faces  the  predetermined  stop  position 
of  the  corresponding  holding  jig  53  which  is 
supported  on  the  intermittently  rotatable  index 
table  44. 

In  the  case  of  the  shown  embodiment,  as 
shown  in  Fig.  9,  the  index  table  44  is  intermittently 
rotated  at  the  center  angle  of  18  degrees  so  that 
each  of  the  holding  jigs  53  is  consecutively  stop- 
ped  at  twenty  stop  positions  T1f  T2,  ...,  and  T20. 
The  respective  printers  6  are  so  arranged  that  the 
printer  6  for  applying  yellow  ink  of  ultraviolet-ray 
set  type  is  positioned  to  face  the  stop  position  T4, 
that  the  printer  6  for  red  ink  is  positioned  to  face 
the  stop  position  T„,  that  the  printer  6  for  blue  ink 
is  positioned  to  face  the  stop  position  T12,  and  that 
the  printer  6  for  black  ink  is  positioned  to  face  the 
stop  position  T16. 

As  a  result,  the  article  S  loaded  at  the  stop 

position  T,  onto  the  printing  apparatus  and  held 
on  the  corresponding  holding  jig  53  has  its  outer 
circumference  printed  with  the  patterns  of  the 
yellow,  red,  blue  and  black  ink  in  this  order  until  it 

5  is  unloaded  at  the  stop  position  T18  from  that 
printing  apparatus. 

Article  clamping  mechanism  8  (with  reference  to 
Figs.  3,  4  and  7) 

io  The  article  clamping  mechanism  8  clamps  the 
articles  S,  which  are  held  on  such  holding  jigs  53 
as  have  their  revolutions  interrupted  while  rotat- 
ing  at  their  constant  speed  at  the  printing  posi- 
tions  (i.e.,  at  the  stop  positions  T4,  T8,  T12  and  T16 

15  of  Fig.  9)  thereby  to  eliminate  any  idle  rotation, 
i.e.,  any  shear  between  the  holding  jigs  53  and  the 
articles  S  held  on  the  former  during  the  printing 
operations  of  the  articles. 

Each  of  the  article  clamping  mechanisms  8  thus 
20  far  described  is  constructed  to  include  a  portion 

for  clamping  an  article  S  onto  the  corresponding 
holding  jig  53  and  a  portion  for  rotating  that 
clamping  portion  at  a  speed  equal  to  that  of  the 
article  S.  • 

25  The  portion  for  exerting  the  clamping  force 
upon  the  article  S  is  constructed  such  that  a 
follower  roller  96  having  a  larger  diameter  is 
rotatably  mounted  on  the  upper  end  of  the  center 
column  42  of  the  table  mechanism  4,  such  that 

30  there  is  integrally  fixed  to  that  follower  roller  96  a 
cam  disc  88  which  is  made  rotatable  about  the 
aforementioned  center  column  42,  and  such  that 
the  cam  disc  88  has  its  lower  side  formed  on  its 
circumferential  edge  portion  with  a  plurality  of 

35  '  cam  portions  89  which  correspond  to  .  the 
respective  printing  positions. 

Above  the  stationary  center  portion  40  of  the 
table  mechanism  4,  there  are  mounted  on  the 
upper  ends  of  the  mounting  columns  43  through 

40  supporting  brackets  82  in  a  manner  to  rock  about 
the  aforementioned  center  column  42  the  rocking 
arms  81  in  the  number  corresponding  to  the 
printing  positions,  which  carry  such  cam  follow- 
ers  90  as  can  abut  against  the  aforementioned 

45  cam  portions  89.  The  clamping  shaft  84  is 
attached  to  the  leading  end  of  each  of  the  rocking 
arms  81  in  a  vertically  immovable  manner  but  in  a 
rotatable  manner  although  it  is  enabled  to  freely 
rotate  by  means  of  a  bearing  83. 

so  Between  that  rocking  arm  81  and  the  mounting 
column  43,  there  is  sandwiched  under  tension  a 
spring  85  having  a  spring  force,  by  which  the  cam 
follower  90  carried  on  the  base  end  of  the  rocking 
arm  81  is  biased  to  contact  with  the  cam  portions 

55  89  at  all  times. 
The  clamping  shaft  84  for  directly  exerting  the 

clamping  force  upon  the  article  S  is  rotatably  and 
axially  slidably  borne  in  a  guide  bearing  87  which 
is  secured  to  the  mounting  column  43.  In  the 

60  vicinity  of  that  guide  bearing  87,  there  is  assem- 
bled  with  the  guide  bearing  87  a  rotary  roller  86 
which  is  mounted  idly  irrotatably  but  axially 
slidably  on  that  clamping  shaft  84. 

By  making  a  third  belt  99  run  on  both  a  second 
65  drive  roller  95,  which  is  fixed  on  the  upper  end  of 
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the  loading  shaft  28  of  the  rotation  transmission 
mechanism  2,  and  the  aforementioned  follower 
roller  96,  more  specifically,  the  cam  disc  88  is 
rotated  integrally  with  the  follower  roller  96  so 
that  the  rocking  arm  81  is  rocked  during  the 
rotating  operation  of  the  index  table  44  against 
the  spring  force  of  the  spring  85  thereby  to  lift  the 
clamping  shaft  84  and  so  that  this  clamping  shaft 
84  is  thrusted  during  the  stop  period  of  the  index 
table  44  by  the  elastic  force  of  the  spring  85  onto 
the  article  S  which  is  stopped  at  one  of  the 
printing  positions,  i.e.,  the  stop  positions  T4,  T8, 
T12  and  T16. 

On  the  other  hand,  the  portion  for  rotating  at 
the  speed  equal  to  that  of  the  article  the  clamping 
shaft  for  directly  exerting  the  clamping  force  upon 
the  article  S  is  constructed  such  that  transmission 
rollers  92  and  first  and  second  guide  rollers  93 
and  94,  which  are  coaxially  arranged  in  a  manner 
to  correspond  to  the  respective  clamping  shafts 
84,  are  rotatably  mounted  on  a  mounting  table  80 
which  is  fixed  to  the  center  column  42,  and  such 
that  a  first  belt  97  is  made  to  run  on  a  first  drive 
roller  91,  which  is  fixed  on  the  upper  end  of  the 
holding  rotary  shaft  25  of  the  rotation  trans- 
mission  mechanism  2,  and  on  the  first  guide 
rollers  93  while  being  guided  by  the  transmission 
rollers  92,  whereas  a  second  belt  98  is  made  to 
run  on  each  of  the  second  guide  rollers  94  and  the 
corresponding  rotary  roller  86,  thereby  to  rotate 
each  of  the  clamping  shafts  84  at  the  same  speed 
as  that  of  the  articles  S. 

Setting  mechanisms  3  (with  reference  to  Figs.  2,  3 
and  9) 

The  setting  mechanisms  3  are  units  which  are 
arranged  along  the  transferred  passages  of  the 
articles  S  downstream  of  and  in  a  manner  to 
correspond  to  the  respective  printers  6  so  that 
they  may  abruptly  set  the  printing  ink  applied  to 
the  articles  S  by  those  printers  6.  Each  of  the  ink 
setting  mechanisms  3  thus  arranged  has  an  ultra- 
violet-ray  lamp  accommodated  in  the  frame 
thereof  and  is  mounted  on  the  mounting  platform 
102  by  means  of  a  position  holding  mechanism  3- 
1  similarly  to  the  printers  6. 

In  the  case  of  the  shown  embodiment,  the  ink 
setting  mechanisms  3  are  arranged  not  only  at  the 
stop  positions  T6,  T10  and  T14,  respectively,  but 
also  at  the  sideway  position  of  a  carry-out  belt 
conveyor  9. 

Loading  mechanism  5  (with  reference  to  Figs.  1  to 
3) 

The  loading  mechanism  5  is  driven  by  the 
loading  shaft  28  of  the  rotation  transmitting 
mechanism  2  thereby  to  receive  and  hold  the 
articles  S  in  predetermined  positions  through  a 
not-shown  feed  chute  and  to  drop  and  load  the 
articles  S  one  by  one  onto  the  holding  jigs  53 
which  are  stopped  at  the  loading  position  (i.e.,  the 
stop  position  T,)  during  the  stop  or  blank  period 
the  index  table  44. 

Unloading  mechanism  7  (with  reference  to  Figs.  1 
to  3) 

The  unloading  mechanism  7  is  driven  by  the 
unloading  shaft  30  of  the  rotation  transmitting 

5  mechanism  2  thereby  to  suck  or  unload  the 
printed  articles  S  one  by  one  from  the  holding  jigs 
53,  which  are  stopped  at  the  stop  position  T18 
during  the  stop  or  blank  period  of  the  index  table 
44,  by  an  evacuating  operation  and  to  place  them 

10  as  they  are  upon  the  carry-out  belt  conveyor  9. 

Carry-out  belt  conveyor  9  (with  reference  to  Figs. 
3  and  10) 

The  carry-out  belt  conveyor  9  conveys  the 
15  printed  and  set  articles  S  out  of  the  printing 

apparatus,  while  rotating  them,  by  the  action  of 
its  conveyor  belt  9c/.  This  conveyor  belt  9d  is 
assembled  in  an  inclined  position  in  a  conveyor 
frame  9a  forming  an  elongated  groove  such  that 

20  its  lower  side  edge  positioned  below  a  wall  step 
96  which  is  formed  to  extend  in  a  horizontal 
direction  from  one  side  wall  of  the  frame  9a.  This 
conveyor  frame  9a  is  formed  with  a  communica- 
tion  pipe  9c  which  provides  communication 

25  between  such  an  internal  space  of  the  frame  9a  as 
is  opened  upward  through  the  gap  between  that 
wall  step  96  and  the  conveyor  belt  9d  and  the  not- 
shown  evacuating  system. 

More  specifically,  each  of  the  articles  S 
30  unloaded  from  the  corresponding  holding  jig  53 

and  placed  on  the  carry-out  conveyor  belt  9  by  the 
action  of  the  unloading  mechanism  7  is  conveyed, 
while  having  its  one  end  seated  on  the  wall  step 
96,  by  the  conveyor  belt  9d  so  that  it  is  carried  out, 

35  while  rotating  in  its  inverted  position,  to  a  pre- 
determined  position  by  the  running  action  of  the 
conveyor  belt  9d. 

In  this  meanwhile,  since  the  inside  of  the 
conveyor  frame  9a  is  evacuated,  it  is  considered 

40  that  the  articles  S  are  conveyed,  while  being 
forced  to  rotate  on  the  conveyor  belt  9d  and  the 
wall  step  96,  so  that  they  may  not  flal  down  in 
their  conveyed  courses. 

The  conveyance  of  the  articles  S  while  rotating 
45  in  their  inverted  positions  is  intended  to  effec- 

tively  irradiating  all  the  outer  circumferences  of 
the  articles  S  with  the  ultraviolet  ray  by  the  action 
of  the  last  ink  setting  mechanism  3  which  is 
arranged  in  the  vicinity  of  that  carry-out  belt 

so  conveyor  9,  as  shown,  in  Fig.  3. 
On  the  other  hand,  as  shown  in  Fig.  11,  each  of 

the  holding  jigs  53  is  constructed  such  that  a  head 
536,  on  which  each  article  S  is  closed  fitted,  is 
formed  at  the  upper  end  of  a  shaft  cylinder  53a 

55  acting  as  a  rotary  shaft.  This  shaft  cylinder  53a  of 
the  holding  jig  53  is  formed  therein  with  a  com- 
munication  passage  53d  which  has  its  upper  end 
opened  as  suction  ports  53c  in  the  circumference 
and  upper  side  of  the  head  536. 

60  On  the  other  hand,  the  lower  end  of  that 
communication  passage  53d  is  opened  in  a 
circumferential  groove  53e,  which  is  formed  in 
the  index  table  44  supporting  the  holding  jig  53 
closely  and  rotatably,  and  is  connected  with  the 

65  not-shown  evacuating  system  by  way  of  an 
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evacuation  passage  53f  which  is  formed  in  the 
index  table  44  in  a  manner  to  communicate  with 
that  circumferential  groove  53e. 

As  a  result,  the  holding  jig  53  exerts  the 
evacuating  action,  although  it  is  rotated  at  all 
times,  upon  the  article  S  held  on  the  head  536  by 
the  suction,  which  transmits  from  the  suction 
ports  53c  by  way  of  the  evacuation  passage  53r", 
the  circumferential  groove  53e  and  the  communi- 
cation  passage  53d,  so  that  it  holds  the  article  S 
thereon  without  any  slippage  by  the  action  of  that 
suction. 

Here,  the  communication  between  the  evacua- 
tion  passage  53f  and  the  not-shown  evacuating 
system  is  limited  to  the  stop  positions  T,  to  T16  of 
the  index  table  44,  i.e.,  to  the  positions  from  the 
loading  one  to  the  last  printing  one  so  that  the 
suction  is  not  effected  from  the  stop  position  T17 
to  the  stop  position  T20. 

This  limitation  is  intended  to  ensure  the  unload- 
ing  operation  of  the  articles  S  from  the  holding 
jigs  53  at  the  stop  position  T18,  i.e.,  at  the  unload- 
ing  position. 

On  the  other  hand,  a  control  panel  unit  100  is 
rotatably  attached  to  the  upper  end  of  the  center 
column  42  of  the  table  mechanism  4  thereby  to 
allow  the  operator  to  control  the  operations  of  the 
printing  apparatus,  if  necessary,  from  any  posi- 
tion  while  monitoring  the  operations  of  the 
apparatus. 

The  operations  of  the  printing  apparatus  having 
the  constructions  thus  far  described  according  to 
the  present  invention  will  be  consecutively 
explained  hereinafter. 

First  of  all,  the  operations  of  the  respective 
mechanisms  constructing  the  apparatus  of  the 
present  invention  will  be  in  the  following. 

The  constant-speed  rotating  force  from  the 
main  motor  10  is  transmitted  through  the  clutch 
brake  11  to  the  index  unit  12  thereby  to  intermit- 
tently  rotate  the  index  table  44,  which  is  mounted 
on  that  index  unit  12,  at  the  center  angle  of  18 
degrees.  The  rotating  force  transmitted  to  that 
index  unit  12  is  fed  as  it  is  to  the  first  and  second 
gear  boxes  13  and  14  thereby  to  continuously 
rotate  both  the  first  upright  shaft  15  of  the  first 
gear  box  13  and  the  second  upright  shaft  16  of  the 
second  gear  box  14  at  the  constant  speed. 

The  rotating  force  thus  transmitted  to  the  first 
upright  shaft  15  is  transmitted  to  the  printing 
rotary  ring  50,  which  is  in  meshing  engagement 
with  the  first  drive  gear  20  fixed  to  the  upper  end 
of  that  first  upright  shaft  15,  thereby  to  rotate 
those  drum  gears  67  of  the  respective  printers  6, 
which  are  in  meshing  engagement  with  that 
printing  rotary  ring  50,  until  it  rotationally  drives 
the  printing  drums  61  and  blankets  62  of  the 
respective  printers  6  at  the  predetermined  speed 
in  the  same  direction. 

On  the  other  hand,  the  transmission  gear  21  is 
mounted  on  the  upper  end  of  the  first  upright 
shaft  15  separately  of  the  first  drive  gear  20,  and 
the  second  drive  gear  23,  which  is  coaxially  fixed 
to  the  intermediate  gear  22  meshing  with  that 
transmission  gear  21,  is  in  meshing  engagement 

with  the  second  toothed  portion  48  of  the  article 
rotating  cylinder  46.  This  article  rotating  cylinder 
46  is  rotationally  driven  at  a  speed  determined  by 
the  number  of  the  teeth  of  the  intermediate  gear 

5  22  thereby  to  rotate  the  holding  jigs  53,  which 
have  their  rotary  gears  54  meshing  with  that  first 
toothed  portion  47,  at  the  desired  rotational 
speed,  i.e.,  at  the  desired  r.p.m. 

With  the  second  toothed  portion  48  of  the 
w  article  rotating  cylinder  46  which  is  rotationally 

driven  by  the  second  drive  gear  23,  there  meshes 
the  follower  gear  24  which  is  secured  to  the 
holding  rotary  shaft  25  mounted  rotatably  and 
upright  on  the  mounting  platform  102.  As  a  result, 

15  the  r.p.m.  of  the  clamping  shafts  84  of  the  article 
clamping  mechanisms  8  rotationally  driven  by 
that  holding  rotary  shaft  25  is  determined  by  the 
number  of  the  teeth  of  the  intermediate  gear  22 
similarly  to  the  holding  jigs  53. 

20  In  short,  the  holding  jigs  53  are  driven  at  such 
an  r.p.m.  that  the  circumferential  speed  of  the 
outer  circumferences  of  the  article  S  held  thereon 
becomes  identical  to  that  of  the  blankets  62,  and 
the  clamping  shafts  84  are  rotationally  driven  at 

25  the  same  speed  as  the  aforementioned  holding 
jigs  53. 

The  rotational  drive  of  the  holding  jigs  53  will 
now  be  described  in  more  detail.  This  rotational 
drive  is  transmitted  through  the  first  belt  97, 

30  which  is  made  to  run  on  both  the  first  drive  roller 
91  fixed  to  the  upper  end  of  the  holding  rotary 
shaft  25  and  the  first  guide  roller  93  while  being 
guided  by  the  transmission  roller  92,  to  the 
second  guide  roller  94,  which  is  integrated  with 

35  the  first  guide  roller  93,  and  further  through  the 
second  belt  98,  which  is  made  to  run  on  both  that 
second  guide  roller  94  and  the  rotary  rollers  86 
mounted  on  the  upper  end  portions  of  the  clamp- 
ing  shafts  84  arranged  corresponding  to  the  stop 

40  positions  T4,  T8,  T12  and  T16,  i.e.,  the  respective 
printing  positions,  to  those  rotary  rollers  86 
thereby  to  rotationally  drive  the  respective  clamp- 
ing  shafts  84  mounting  those  rotary  rollers  86 
thereon. 

45  Thus,  the  respective  printers  6,  the  respective 
holding  jigs  53  and  the  respective  article  clamping 
mechanisms  8  are  rotationally  driven  by  the 
single  first  upright  shaft  15. 

As  a  result,  the  identity  of  the  r.p.m.  among  the 
so  respective  printers,  holding  jigs  and  article  clamp- 

ing  mechanisms  6,  53  and  8  thus  far  described 
can  be  attained  easily  and  reliably. 

On  the  drive  roller  26  which  is  fixed  to  the  upper 
end  of  the  second  upright  shaft  16,  there  is  made 

55  to  run  the  transmission  belt  32,  which  is  also 
made  to  run  on  the  three  rollers,  i.e.,  the  loading 
roller  27  fixed  to  the  loading  shaft  28  for  driving 
the  loading  mechanism  5,  the  unloading  roller  29 
fixed  to  the  unloading  shaft  30  for  driving  the 

60  unloading  mechanism  7,  and  the  guide  roller  31, 
thereby  to  drive  the  loading  mechanism  5  and  the 
unloading  mechanism  7  and  to  rotationally  drive 
the  follower  roller  96,  which  is  fixed  to  the  cam 
disc  88  mounted  rotatably  on  the  center  column 

65  42,  from  the  second  drive  roller  95,  which  is  fixed 
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to  the  upper  end  of  the  loading  shaft  28,  through 
the  third  belt  99  so  that  the  rocking  arms  81  are 
rocked  by  the  coactions  of  the  cam  portions  89 
formed  on  the  cam  disc  88  and  the  cam  followers 
90  of  the  rocking  arms  81  whereby  the  clamping 
shafts  84  are  lifted  during  the  rotating  period  of 
the  index  table  44  against  the  elastic  force  of  the 
springs  85. 

The  respective  mechanisms  constructing  the 
printing  apparatus  according  to  the  present 
invention  perform  the  operations  thus  far 
described.  The  printing  operations  of  the  articles 
S  will  be  consecutively  explained  hereinafter. 

The  loading  mechanism  5  having  received  the 
articles  S  from  the  not-shown  loading  chute  drops 
and  loads  the  articles  S  onto  the  holding  jig  53, 
which  is  stopped  at  the  stop  position  Tu  during 
the  stop  or  blank  period  of  the  index  table  44 
which  has  its  intermittent  rotations  interrupted. 

Since,  in  this  meanwhile,  the  communication 
•passage  53d  formed  in  the  holding  jig  53  stopped 
at  that  stop  position  T,  is  connected  with  the  not- 
shown  evacuating  system,  the  articles  S  fed  from 
the  loading  mechanism  5  are  sucked  and  held 
immovably  on  the  heat  536  of  the  holding  jig  53. 

The  article  S,  which  is  loaded  onto  the  holding 
jig  53  stopped  at  the  stop  position  T1f  is  indexed 
or  intermittently  moved  to  the  stop  positions  T2 
and  T3  in  accordance  with  the  indexed  intermit- 
tent  rotations  of  the  index  table  44  until  it  reaches 
the  stop  position  T4. 

At  the  instant  when  the  article  is  stopped  at  the 
first  printing  position,  i.e.,  at  the  stop  position  T4, 
the  corresponding  blanket  62  rotating  at  the 
constant  speed  has  its  rotational  position  set  such 
that  its  recessed  surface  portion  626  faces  the 
article  S  under  consideration.  As  a  result,  the 
article  S  having  intermittently  revolved  is  not 
subjected  to  the  printing  process  simultaneously 
as  it  stops  at  that  printing  position. 

This  is  intended  for  make  more  precise  the 
printing  registration  for  the  multiple  printing  pro- 
cesses. 

More  specifically,  the  article  S  held  on  the 
holding  jig  53  has  its  outer  circumference  rotating 
at  the  same  circumferential  speed  as  that  of  the 
circumference  of  the  corresponding  blanket  62.  In 
spite  of  this  fact,  it  is  only  while  the  article  S  is  at 
the  stop  positions  T  that  the  article  S  is  rotating  at 
the  same  circumferential  speed  as  that  of  the 
blanket  62,  and  the  article  S  is  rotating  at  a 
completely  different  circumferential  speed  when 
it  is  revolving  or  being  transferred.  Therefore,  if 
the  printing  process  is  started  simultaneously  as 
the  holding  jig  53  reaches  one  of  those  stop 
positions,  there  arises  a  fear  that  the  printing 
registration  may  not  be  precisely  achieved. 

When  the  printing  process  of  the  first  color  at 
the  stop  position  T4  is  completed,  the  article  S  is 
again  indexed  to  intermittently  revolve  in  the 
order  of  the  stop  positions  T5  and  T6  by  the 
indexing  actions  of  the  index  table  44  until  it  is 
irradiated  at  that  stop  position  T6  with  the  ultra- 
violet  ray  by  the  corresponding  setting 
mechanism  3  to  set  the  ultraviolet-ray  set  type  ink 
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which  has  been  applied  to  the  circumference 
thereof. 

The  article  S  having  been  subjected  at  the  stop 
position  T6  to  the  setting  treatment  is  indexed  to 
the  stop  position  T8,  i.e.,  the  second  printing 
position,  in  which  it  is  additionally  printed  with 
the  ink  in  the  second  color  similarly  to  the 
aforementioned  printing  process  at  the  first  print- 
ing  position. 

Upon  this  second  printing  process,  it  is 
necessary  that  the  second  print  to  be  overlapped 
on  the  first  print  be  precisely  registered  with  the 
first  print.  This  registration  of  the  second  print 
with  respect  to  the  first  print  is  achieved  easily 
and  precisely  as  a  result  that  the  holding  jigs  53 
and  the  blankets  62  are  driven  by  the  single  first 
upright  shaft  15. 

More  specifically,  since  both  the  holding  jigs  53 
and  the  blankets  62  are  coupled  by  the  meshing 
engagement  between  the  first  upright  shaft  15 
and  the  gears,  the  circumferential  position  of  each 
holding  jig  53  at  the  instant  when  the  indexed 
revolution  is  interrupted  at  each  stop  position  T  is 
always  made  identical.  Likewise,  since  the  blanket 
62  of  each  printer  6  is  rotating  at  the  constant 
speed,  its  circumferential  position  when  the  index 
table  44  is  stopped  at  each  time  interval  is  always 
made  identical. 

Therefore,  if  the  printing  registration  of  the  ink 
onto  the  land  surface  portion  62a  of  the  blanket  62 
is  so  set  as  to  become  identical  to  that  of  the 
printed  article  S  while  being  informed  in  advance 
of  both  the  circumferential  position  of  the  blanket 
62  and  the  circumferential  position  of  the  article  S 
held  on  the  corresponding  holding  jig  53  at  the 
time  instant  when  the  index  table  44  is  stopped, 
the  printing  position  of  the  article  S  necessarily 
becomes  precisely  identical. 

This  printing  registration  of  the  article  S  will  be 
explained  more  specifically  in  the  following.  The 
registered  printing  position  of  the  article  S  is 
determined  by  the  first  printing  process  at  the 
stop  position  T4. 

Therefore,  the  really  precise  printing  regis- 
tration  is  not  required  before  the  second  or 
subsequent  printing  processes. 

At  the  second  or  subsequent  printing  positions 
(i.e.,  the  stop  positions  T8,  T12  and  T16),  the 
circumferential  position  of  the  article  S  having  its 
revolutions  interrupted  does  not  fail  to  face  that  of 
the  corresponding  blanket  62  always  in  a  pre- 
determined  positional  relationship. 

Therefore,  by  locating  the  position  of  the  land 
surface  portion  62a  facing  the  registration  posi- 
tion  At  (which  should  be  referred  to  Fig.  8)  of  the 
article  S,  which  has  been  determined  by  the  first 
printing  process,  at  the  registration  position  B-,  of 
the  blanket  62  while  being  informed  of  which 
position  of  the  land  surface  portion  62a  of  the 
blanket  62  that  registration  position  A,  faces 
during  the  stop  period  of  the  index  table  44,  both 
the  two  positions  A,  and  B-,  at  that  printing 
position  never  fail  to  be  precisely  registered. 

Thus,  the  setting  of  the  printing  registration  B, 
of  the  land  surface  portion  62a  of  the  blanket  62  of 
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each  printer  6  is  performed  on  the  basis  of  which 
position  of  that  land  surface  portion  62a  the 
printing  registration  A,  of  the  article  S  faces.  As  a 
result,  the  ink  to  be  applied  from  each  printer  6 
never  fails  to  be  remarkably  precisely  registered 
For  the  printing  process. 

Thus,  the  printing  registration  B,  of  the  blanket 
62  is  set  to  correspond  to  the  printing  registration 
A,  of  the  corresponding  article  S.  However,  it  is 
not  before  the  actual  run  of  the  printing  apparatus 
which  position  of  the  land  surface  portion  62a  the 
printing  position  A,  of  the  article  S  faces. 

It  is,  therefore,  conceivable  that  the  blanket  62- 
abuts  against  the  circumference  of  the  article  at  a 
position  where  its  contact  starting  position  62a' 
(which  should  be  referred  to  Fig.  8)  slightly  passes 
over  the  printing  registration  of  the  article  S.  In 
order  that  the  printing  process  of  the  article  S  by 
the  blanket  62  may  be  smoothly  achieved  even  in 
that  case,  it  is  necessary  to  make  the  circum- 
ferential  length  of  the  land  surface  portion  62a  of 
the  blanket  62  twice  as  long  as  that  of  the  article  S. 

During  this  printing  process  of  the  circumfer- 
ence  of  the  article  S  at  that  printing  position,  the 
article  S  is  held  immovable  on  the  holding  jig  53 
by  the  suction,  and  this  holding  jig  53  itself  is  so 
rotating  that  the  circumferential  speed  of  the 
article  S  held  thereon  is  identical  to  that  of  the 
blanket  62.  It  is  hardly  conceivable  that  the  article 
S  idly  shifts  relative  to  its  holding  jig  53.  However, 
in  case  the  article  S  has  its  outer  circumference 
formed  into  a  frustoconicai  cylinder  so  that  its 
circumferential  speed  is  determined  at  the  center 
of  the  printing  area  of  its  outer  circumference, 
frictional  forces  acting  in  opposite  directions  are 
generated  between  the  blanket  62  and  the  upper 
and  lower  areas  of  the  outer  circumference  of  the 
article  S  to  abut  against  the  blanket  62  are 
established  to  invite  a  fear  that  the  article  S  may 
idly  shift,  although  slightly,  relative  to  its  holding 
jig  53. 

In  order  to  ensure  the  prevention  of  that  fear  of 
the  idle  shear  of  the  article  S  relative  to  the 
holding  jig  53  during  the  printing  process,  the 
article  clamping  mechanism  8  is  disposed  to  face 
each  of  the  printers  6. 

When  the  index  table  44  is  stopped,  more 
specifically,  the  cam  portions  89  fixed  to  the  cam 
disc  88  rotating  at  the  constant  speed  are  released 
from  their  abutting  contacts  with  the  cam  follower 
90.  As  a  result,  the  rocking  arm  81  is  rocked  by  the 
elastic  force  of  the  corresponding  spring  85 
thereby  to  carry  down  the  clamping  shaft  84 
which  is  rotatably  held  on  the  leading  end  thereof. 

Although  that  clamping  shaft  84  is  rotating  at 
the  same  speed  as  that  of  the  holding  jigs  53,  as 
has  been  described  hereinbefore,  the  holding  jig 
53  holding  that  article  S  is  stopped  just  below  the 
clamping  shaft  84  because  it  is  during  the  stop 
period  of  the  index  table  44.  As  a  result,  the 
clamping  shaft  84  has  its  lower  end  urged  by  the 
aforementioned  elastic  force  of  the  spring  85  onto 
the  article  S  being  held  on  the  holding  jig  53  so 
that  the  article  S  is  firmly  clamped  between  the 
holding  jig  53  and  the  clamping  shaft  84. 

By  the  actions  of  both  the  clamping  force 
resulting  from  the  corresponding  holding  jig  and 
clamping  shaft  53  and  84  and  the  suction  of  the 
holding  jig  53,  the  article  S  is  firmly  held  on  the 

5  holding  jig  53  during  its  printing  period  so  that  it 
is  prevented  from  idly  shifting  with  respect  to  the 
holding  jig  53. 

Thus,  the  article  S,  which  is  transferred,  while 
intermittently  revolving,  by  the  indexed  intermit- 

w  ting  rotations  of  the  index  table  44,  is  multi-color 
printed,  while  being  repeatedly  printed  and  set  in 
the  consecutive  manner,  until  it  reaches  the  stop 
position  T18. 

immediately  before  the  article  S  reaches  the 
15  stop  position  T18,  its  holding  action  through  the 

suction  by  the  holding  jig  53  is  released.  Then, 
while  the  article  S  is  halted  at  the  stop  position 
T18,  it  is  unloaded  from  the  holding  jig  53  and 
placed  on  the  carry-out  belt  conveyor  9  by  the 

20  action  of  the  unloading  mechanism  7  so  that  it  is 
conveyed  out  of  the  printing  apparatus  by  the 
action  of  that  belt  conveyor  9. 

In  the  case  of  the  shown  embodiment,  there  is 
no  space  for  arranging  the  setting  mechanism  3 

25  between  the  stop  position  T16,  i.e.,  the  last  print- 
ing  position  and  the  stop  position  Ti8,  i.e.,  the 
unloading  position.  As  shown  in  Figs.  1  and  3, 
therefore,  the  last  setting  mechanism  3  is  dis- 
posed  in  the  vicinity  of  the  side  of  the  carry-out 

30  belt  conveyor  9 . .  
Thus,  by  arranging  the  last  setting  mechanism 

3  apart  from  the  index  table  44  but  in  the  vicinity 
of  the  carry-out  belt  conveyor  9  or  the  like,  a 
sufficient  irradiation  time  of  the  ultraviolet  ray  can 

35  be  retained  so  that  the  multiple  prints  applied  to 
the  article  S  to  be  carried  out  as  a  complete 
product  can  be  sufficiently  set. 

In  case  the  article  S  being  conveyed  by  that 
carry-out  belt  conveyor  9  is  to  be  exposed  to  the 

40  ultraviolet  ray,  it  is  sufficient  that  the  belt  con- 
veyor  9  is  so  constructed,  as  shown  in  Fig.  10,  that 
the  article  S  being  conveyed  may  be  moved  while 
rotating  in  its  upright  position. 

More  specifically,  the  article  S  being  conveyed 
45  by  the  carry-out  belt  conveyor  9  has  its  one  end 

seated  on  the  conveyor  belt  9d  and  its  other  end 
seated  on  the  wall  step  9b  of  the  conveyor  frame 
9a,  and  the  inside  of  this  frame  9a  is  connected 
with  the  not-shown  evacuating  system  by  way  of 

so  the  communication  pipe  9c  formed  in  that  frame 
9a.  As  a  result,  the  article  S  is  partly  held  in  its 
inverted  position  on  the  wall  step  9b  and  the 
conveyor  belt  9d  by  the  suction,  which  is  prop- 
agated  through  the  gap  between  the  wall  step  9b 

55  and  the  conveyor  belt  9d,  and  partly  conveyed, 
while  rotating,  in  the  direction  of  the  conveyor 
belt  9d  by  the  running  action  of  the  belt  2d. 

Thus,  since  the  article  S  is  conveyed,  while 
rotating  in  its  inverted  position,  by  the  action  of 

60  the  carry-out  belt  conveyor  9,  it  has  its  whole 
circumference  irradiated  reliably  with  the  ultra- 
violet  ray  which  is  emitted  from  the  setting 
mechanism  3  disposed  in  the  vicinity  of  the  side 
of  that  belt  conveyor  9. 

65  As  has  been  described  hereinbefore,  according 
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:o  the  printing  apparatus  of  the  present  invention, 
the  outer  circumferences  of  cylindrical  articles 
riaving  cylindrical  circumferential  walls  can  be 
multi-printed  in  precise  registration  with  multiple 
colors.  Since  the  ink  applied  is  set  before  the 
subsequent  printing  process,  the  apparatus 
according  to  the  present  invention  can  completely 
exclude  the  disadvantage  that  the  blanket  of  the 
printer  for  the  subsequent  printing  process  is 
blotted  with  that  ink  in  a  different  color,  which  has 
already  been  applied  to  the  article  S. 

Moreover,  since  ink  in  a  different  color  can  be 
additionally  applied  to  the  ink  having  already  been 
applied,  a  completely  composed  color  is  enabled 
to  appear  thereby  to  freely  exhibit  a  color  of  half 
tone  and  to  remarkably  reduce  the  number  of  the 
colors  of  ink  to  be  used. 

According  to  the  printing  apparatus  of  the 
present  invention,  therefore,  all  the  colors  except 
metal  colors  can  be  exhibited  by  the  use  of  three 
colors  of  yellow,  red  and  blue,  and  it  is  sufficient  to 
determine  the  number  of  the  printers  so  that  the 
printing  processes  can  be  completed  by  the  use  of 
the  four  colors  consisting  of  black  for  letters  or 
frames  in  addition  to  the  above-specified  three 
colors. 

Incidentally,  when  the  multi-printing  processes 
are  to  be  carried  out  by  the  use  of  the  above-listed 
four  colors,  it  is  advantageous  that  the  articles  S 
are  printed  with  these  four  colors  in  the  order  of 
the  higher  brightness,  i.e.,  first  the  yellow  ink,  next 
the  red  ink,  next  the  blue  ink  and  finally  the  black 
ink. 

This  is  because,  if  the  color  of  the  higher 
brightness  is  applied  later,  it  is  severely  influenced 
by  the  color  of  the  lower  brightness  having  already 
been  applied  so  that  a  more  natural  coloring 
cannot  be  expected.  If  the  color  of  the  lower 
brightness  is  applied  later,  on  the  contrary,  it  is  not 
influenced,  even  if  it  is  directly  applied  to  the  color 
having  already  been  applied,  by  the.  underlying 
color  of  the  higher  brightness  so  that  the 
respective  colors  can  be  multiply  printed  without 
resorting  to  any  troublesome  "offprint". 

As  is  now  apparent  from  the  description  thus  far 
made,  the  present  invention  can  enjoy  the  follow- 
ing  many  excellent  advantages:  that  the  multi- 
color  printing  processes  can  be  accomplished 
smoothly  without  any  mixing  of  the  different 
colors  of  ink  in  the  respective  printers;  that  the 
printing  registrations  can  be  attained  remarkably 
precisely  and  reliably  with  ease;  that  the  numer- 
ous  articles  S  can  be  printed  continuously  and 
uniformly;  that  the  number  of  the  colors  to  be  used 
may  be  limited  notwithstanding  that  not  only  a 
color  halftone  but  also  most  colors  are  enabled  to 
appear  by  the  printing  processes  so  that  the 
number  of  the  printers  can  be  four  at  most  to 
simplify  the  whole  construction  of  the  printing 
apparatus  and  to  provide  this  apparatus  at  a 
reasonable  price;  that  the  printing  registrations 
are  invariable,  once  they  are  set;  and  that  the 
subsequent  printing  processes  can  be  auto- 
matically  accomplished  while  ensuring  the  reli- 
able  registrations. 

Claims 

1.  A  multi-color  printing  apparatus  of  the  sur- 
faces  of  bodies  of  rotation,  for  multi-color  printing 

5  the  outer  circumferences  of  cylindrical  articles 
made  of  a  synthetic  resin,  comprising:  an  index 
table  (44)  supporting  at  equal-angle  positions  on 
the  circumferential  edge  portion  thereof  a  plurality 
of  holding  jigs  (53),  which  are  made  operative  to 

10  hold  the  articles  without  any  slippages,  in  rotat- 
able  manners,  said  index  table  (44)  being  made 
intermittently  rotatable  at  said  equal  angle;  a 
plurality  of  printers  (6)  arranged  to  face  predeter- 
mined  stop  positions  of  said  index  table  (44)  for 

15  printing  the  articles,  which  are  held  on  said 
holding  jigs  (53),  with  desired  colors  of  ink  of 
ultraviolet-ray  set  type;  a  plurality  of  setting 
mecahnisms  (3)  arranged  along  the  transferred 
passages  of  the  printed  articles  downstream  of 

20  said  printers  (6),  respectively;  a  loading 
mechanism  (5)  for  receiving  articles  to  be  printed 
and  for  loading  them  onto  said  holding  jigs  (53); 
and  an  unloading  mechanism  (7)  for  unloading  the 
printed  articles  from  said  holding  jigs  (53)  so  that 

25  the  unloaded  articles  may  be  carried  out,  the 
@  holding  jigs  (53)  and  the  blankets  (62)  of  said 

printers  (6)  being  continuously  rotated  at  an 
identical  circumferential  speed,  characterized  in 
that  the  holding  jigs  (53)  hold  the  articles  in  upright 

30  positions,  and  a  plurality  of  article  clamping 
mechanisms  (8)  is  arranged  to  face  said  printers 
(6),  respectively  for  clamping  the  articles  on  said 
holding  jigs  (53)  when  said  index  table  (44)  is 
stopped. 

35  2.  A  multi-color  printing  apparatus  according  to 
claim  1,  characterized  in  that  the  clamping  shafts 
(84)  of  said  article  clamping  mechanisms  (8)  are 
continuously  rotated  at  the  same  speed  as  that  of 
said  holding  jigs  (53). 

40  3.  A  multi-color  printing  apparatus  according  to 
claim  1  or  2,  characterized  in  that  the  holding 
actions  of  the  articles  on  said  holding  jigs  (53)  are 
effected  by  evacuations  through  communication 
passages  (53f)  which  are  formed  in  said  holding 

45  jigs  (53). 
4.  A  multi-color  printing  apparatus  according  to 

claim  1  or  2,  characterized  in  that  the  holding  jigs 
(53)  are  rotated  by  an  article  rotating  cylinder  (46) 
which  is  coaxially  assembled  in  said  index  table 

so  (44)  such  that  it  is  rotationally  driven  by  a  first  drive 
gear  (23)  through  an  intermediate  gear  (22),  and 
wherein  the  blankets  (62)  of  said  printers  (6)  are 
rotated  by  a  printing  rotary  ring  (50)  which  is 
coaxially  assembled  in  said  index  table  (44)  such 

55  that  it  is  rotationally  driven  by  said  first  drive  gear. 

Patentanspruche 

1.  Mehrfarben-Druckvorrichtung  der  Oberfla- 
60  chen  von  Rotationskorpern,  zum  Mehrfarb-Druk- 

ken  der  auBeren  Umfange  von  zylindrischen 
Gegenstanden,  die  aus  einem  Kunstharz  gemacht 
sind,  mit:  einem  Schrittisch  (44),  der  bei  Gleich- 
winkel-Positionen  auf  seinem  Umfangs-Randteil 

65  eine  Vielzahl  von  Halteeinrichtungen  (53)  tragt, 
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welche  so  beschaffen  sind,  dalS  die  Gegenstande 
ohne  irgendeinen  Schlupf  in  drehbarer  Weise 
gehalten  werden,  wobei  der  Schrittisch  (44)  mit 
dem  Gleichwinkel  intermittierend  drehbar 
gemacht  ist;  einer  Vielzahl  von  Druckeinheiten 
(6),  die  angeordnet  sind,  urn  vorbestimmten  Stop- 
positionen  des  Schrittisches  (44)  gegenuber  zu 
liegen,  um  die  Gegenstande,  welche  an  den  Halt- 
einrichtungen  (53)  gehalten  werden,  mit 
gewiinschten  Tintenfarben  von  Typ  des  UV- 
Strahleneinsatzes  zu  drucken;  einer  Vielzahl  von 
Fixiermechanismen  (3),  die  entlang  der  ubertra- 
genen  Durchgange  der  gedruckten  Gegenstande 
stromungsabwarts  von  den  Druckeinheiten  (6) 
jeweils  angeordnet  sind;  einem  Lademechanis- 
mus  (5)  zum  Aufnehmen  der  zu  druckenden 
Gegenstande  und  zum  Laden  dieser  auf  die  Halte- 
einrichtungen  (53);  und  einem  Entlademechanis- 
mus  (7)  zum  Entladen  der  gedruckten  Gegen- 
stande  von  den  Halteeinrichtungen  (53),  so  daS 
die  entladenen  Gegenstande  ausgebracht  werden 
konnen,  wobei  die  Halteeinrichtungen  (53)  und 
die  Drucktiicher  (62)  der  Druckeinheiten  (6)  konti- 
nuierlich  bei  einer  identischen  Umfangsge- 
schwindigkeit  gedreht  werden,  dadurch  gekenn- 
zeichnet,  dalS  die  Halteeinrichtungen  (53)  die 
Gegenstande  in  aufrechten  Positionen  halten; 
und  dalS  eine  Vielzahl  von  Gegenstand-Klemme- 
chanismen  (8)  angeordnet  ist,  um  den  Druckein- 
heiten  (6)  jeweils  gegenuberzuliegen  um  die 
Gegenstande  auf  den  Halteeinrichtungen  (53)  fest 
zu  klemmen,  wenn  der  Schrittisch  (44)  angehalten 
wird. 

2.  Mehrfarben-Vorrichtung  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  die  Klemmwellen 
(84)  der  Artikel-Klemmechanismen  (8)  kontinu- 
ierlich  mit  derselben  Geschwindigkeit  wie  der  der 
Halteeinrichtungen  (53)  gedreht  werden. 

3.  Mehrfarben-Druckvorrichtung  nach 
Anspruch  1  oder  2,  dadurch  gekennzeichnet,  dalS 
die  Haltewirkungen  der  Gegenstande  an  den  Hal- 
teeinrichtungen  (53)  durch  Evakuierung  iiber  Ver- 
bindungsleitungen  (53f)  bewirkt  werden,  welche 
in  den  Halteeinrichtungen  (53)  gebildet  sind. 

4.  Mehrfarben-Druckvorrichtung  nach 
Anspruch  1  oder  2,  dadurch  gekennzeichnet,  dalS 
die  Halteeinrichtungen  (53)  durch  einen  Gegen- 
stand-Drehzylinder  (46)  gedreht  werden,  welcher 
koaxial  in  dem  Schrittisch  (44)  so  angeordnet  ist, 
daB  er  in  Drehrichtung  durch  ein  erstes  Antriebs- 
zahnrad  (23)  uber  ein  Zwischenzahnrad  (22)  ange- 
trieben  wird,  und  wobei  die  Drucktiicher  (62)  der 
Druckeinheiten  (6)  durch  einen  Druck-Drehring 
(50)  gedreht  werden,  der  koaxial  in  dem  Schrit- 
tisch  (44)  so  angeordnet  ist,  dalS  er  durch  das 
erste  Antriebszahnrad  in  Drehrichtung  angetrie- 
ben  wird. 

Revendications 

1.  Dispositif  d'impression  a  couleurs  multiples 
pour  surfaces  d'objets  rotatifs,  destine  a  imprimer 
en  plusieurs  couleurs  les  contours  peripheriques 
exterieurs  d'objets  cylindriques  realises  en  resine 
synthetique,  comprenant  une  table  a  mouvement 

intermittent  (44)  portant,  sur  sa  partie  marginale 
circonferencielle,  de  maniere  rotative  et  en  des 
emplacements  angulairement  equidistants,  une 
serie  de  montures  de  maintien  (53)  qui  sont  mises 

5  en  service  pour  maintenir  les  objets  contre  tout 
glissement,  cette  table  (44)  faisant  I'objet  d'un 
calage  intermittent  suivant  Tangle  uniforme 
considere,  une  serie  d'elements  d'impression  (6) 
disposes  de  fagon  a  faire  face  a  des  positions 

io  prefixees  d'arret  de  la  table  (44)  afin  d'imprimer 
les  objets,  qui  sont  maintenus  sur  les  montures 
(53),  a  I'aide  d'encres  de  couleurs  voulues  du  type 
serie  rayons  ultraviolets,  une  serie  de  meca- 
nismes  de  stabilisation  (3)  disposes  le  long  des 

w  passages  de  transfert  des  objets  imprimes, 
respectivement  en  aval  des  elements  d'impres- 
sion  (6),  un  mecanisme  de  chargement  (5)  destine 
a  recevoir  des  objets  a  imprimer  et  permettant  de 
les  charger  sur  les  montures  de  maintien  (53)  et 

20  un  mecanisme  de  dechargement  (7)  permettant 
de  decharger  de  ces  montures  (53)  les  objets 
imprimes  de  fagon  que  les  objets  decharges 
puissent  etre  transport.es  en  vue  de  leur  evacua- 
tion,  les  montures  de  maintien  (53)  et  les  blan- 

25  chets  (62)  des  elements  d'impression  (6)  etant 
entratnes  en  rotation  de  maniere  continue  a  une 
vitesse  peripherique  identique,  caracterise  en  ce 
que  les  montures  de  maintien  (53)  maintiennent 
les  objets  dans  une  position  dressee  vers  le  haut 

30  et  en  ce  qu'une  serie  de  mecanismes  de  serrage 
d'objets  (8)  est  disposee  de  fagon  a  faire  face  aux 
elements  d'impression  (6),  de  maniere  a  permet- 
tre  respectivement  de  serrer  les  objets  sur  les 
montures  de  maintien  (53)  lorsque  la  table  a 

35  mouvement  intermittent  (44)  est  mise  a  I'arret. 
2.  Dispositif  d'impression  a  couleurs  multiples 

suivant  la  revendication  1,  caracterise  en  ce  que 
les  arbres  de  serrage  (84)  desdits  mecanismes  de 
serrage  d'objets  (8)  sont  entratnes  en  rotation  de 

40  maniere  continue  a  la  meme  vitesse  que  celle  des 
montures  de  maintien  (53). 

3.  Dispositif  d'impression  a  couleurs  multiples 
suivant  la  revendication  1  ou  2,  caracterise  en  ce 
que  les  operations  de  maintien  des  objets  sur  les 

45  montures  de  maintien  (53)  se  realisent  par  des 
mises  sous  vide  par  I'intermediaire  de  passages 
de  communication  (53f)  qui  sont  menages  dans 
ces  montures  de  maintien  (53). 

4.  Dispositif  d'impression  a  couleurs  multiples 
so  suivant  la  revendication  1  ou  2,  caracterise  en  ce 

que  les  montures  de  maintien  (53)  sont  entratnees 
en  rotation  par  un  cylindre  d'entraTnement  des 
objets  en  rotation  (46)  qui  est  assemble  de 
maniere  coaxiale  dans  la  table  a  mouvement 

55  intermittent  (44)  de  fagon  qu'il  soit  entraine  en 
rotation  par  un  premier  engrenage  d'entraTne- 
ment  (23)  par  i'intermediaire  d'un  engrenage 
intermediate  (22),  tandis  que  les  blanchets  (62) 
des  elements  d'impression  (6)  sont  entratnes  en 

60  rotation  par  une  couronne  rotative  d'impression 
(50)  qui  est  assemblee  de  maniere  coaxiale  dans 
la  table  (44)  de  fagon  qu'elle  soit  entratnee  en 
rotation  par  ledit  premier  engrenage  d'entratne- 
ment. 

65 
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