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©  Process  for  printing  rectangular  products  and  screen  printing  machine  suitable  for  said  printing. 

©  A  rectangular  product  (20),  such  as  a  crate  or 
tray  is  printed  by  simultaneously  using  two  screens 
(5,  6)  of  a  screen  printing  machine,  which  are  lo- 
cated  next  to  each  other  and  in  planes  extending  at 
a  right  angle  to  each  other. 

After  printing  of  two  subsequent  sides  of  the 
product,  the  product  (20)  is  removed  from  the 
screens  (5,  6)  and  rotated  through  180°  whereupon 
the  product  is  once  again  pushed  against  the 
screens  for  printing  the  two  other  subsequent  sides 
of  the  product. 

A  screen  printing  machine  for  executing  this 
process  comprises  a  frame  (13),  a  squeegee  (10)  for 

^feeding  ink  from  a  tank  (7)  to  the  top  side  of  two 

If}  vertical  screens  (5,  6)  extending  at  right  angles  and 
If)  next  to  each  other,  a  product  clamp  (19)  and  a 
CO  platform  (8)  for  feeding,  for  discharging  and  for 
^maintaining  the  product  during  printing. 
IN  The  platform  (8)  carries  a  guide  (4)  at  its  bottom 
Wside.  In  order  to  turn  the  product  (20)  alternately 
O  clockwise  and  anticlockwise  into  the  two  printing 

positions  for  printing  the  four  sides  of  the  product 
Jjthe  guide  element  (4)  is  able  to  engage  a  first  rotary 

guide  track  (9a)  which  turns  the  products  during  its 
movement  to  the  screens  (5,  6)  through  90°.  After 

printing  of  two  subsequent  sides  the  guide  (4) 
moves  back  over  guide  track  (9a)  and  returns  to  a 
position  allowing  engagement  with  a  second  guide 
track  (9b)  turning  the  product  once  again  through 
90°  but  in  an  opposite  direction. 

After  said  second  printing  the  printed  product 
(20a)  is  discharged  through  feeding-discharge  sta- 
tion  (3). 

The  ink  tank  (7)  of  the  printing  machine  is  posi- 
tioned  at  the  bottom  of  the  machine  and  a  pump  (18) 
pumps  ink  to  the  top  side  of  the  screen.  A  drip  tray 
(12)  collects  excess  ink  also  at  the  bottom  side  of 
the  screens. 
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Process  for  printing  rectangular  products  and  screen  printing  machine  suitable  for  said  printing. 

The  invention  relates  to  a  process  for  printing 
substantially  rectangular  products  on  four  sides, 
using  a  screen  printing  machine,  at  least  compris- 
ing  a  frame,  screens  standing  in  a  vertical  position, 
a  squeegee  which  constantly  feeds  fresh  ink 
through  a  screen,  means  which  convey  ink  out  of  a 
tank  to  the  top  side  of  the  screen,  ink  collection 
means  under  a  screen  to  collect  excess  ink,  and 
positioning  elements  for  holding  the  product  for 
printing  in  a  desired  position. 

Such  a  process  for  the  printing  of  injection 
moulded  crates  and  trays  and  the  like  using  a 
screen  printing  machine  is  generally  known.  This 
process  presents  the  disadvantage  that  the  opera- 
tion  of  the  screen  printing  machine  is  difficult  be- 
cause  two  opposite  screens  always  have  to  print 
the  crate  simultaneously,  and  the  shape  and  setting 
of  the  screens  have  to  meet  very  accurate  stan- 
dards  if  in  a  subsequent  operation  a  second  colour 
has  to  be  fitted  into  the  first  printing.  The  price 
which  has  to  be  paid  for  the  slightest  discrepancy 
is  that  the  side  printed  with  one  screen  is  not 
always  certain  to  be  printed  in  the  correct  manner 
by  the  second  screen. 

Another  disadvantage  of  the  above-mentioned 
process  using  such  a  screen  printing  machine  is 
that  the  setting,  control  and  operation  of  this  ma- 
chine  are  difficult  to  carry  out  by  one  person, 
because  a  product  is  always  being  printed  on  two 
sides,  so  that  work  has  to  take  place  simul- 
taneoulsy  on  two  sides  of  said  product. 

A  process  is  also  known  in  which  use  is  made 
of  a  screen  printing  machine  in  which  four  sides  of 
a  product  in  the  form  of  a  tray  or  crate  are  printed 
simultaneously.  It  will  be  clear  that  the  above- 
mentioned  problems  are  then  additionally  in- 
creased  through  the  fact  that  work  now  has  to  be 
carried  out  on  all  four  sides  and  the  product  infeed 
has  to  take  place  from  the  top  or  bottom,  infeed 
from  the  bottom  only  having  been  achieved. 

In  this  known  process  another  problem  is  that 
the  cleaning  of  screens  in  such  a  screen  printing 
machine  is  extremely  difficult. 

A  further  disadvantage  of  this  process  to  be 
mentioned  is  that  two  devices  always  have  to  be 
used  for  one  colour  here,  one  for  the  long  side  and 
one  for  the  short  side  of  the  product,  so  that  two 
screens  per  type  of  product  are  always  used, 
which  in  printing  smaller  series  leads  to  the  neces- 
sity  of  always  requiring  four  screens  ready  for  use. 
Moreover,  there  are  always  two  machines  in  use 
for  each  colour,  which  leads  to  a  long  production 
line. 

The  object  of  the  invention  is  now  to  provide  a 
process  in  which  the  above-mentioned  disadvan- 

tages  do  not  occur. 
This  object  is  achieved  according  to  the  inven- 

tion  in  that  a  rectangular  product  is  fed  in  and 
printed,  simultaneously  using  two  screens  placed 

5  next  to  each  other  in  planes  lying  at  right  angles  to 
each  other,  and  the  product  is  positioned  and  held 
in  the  vertical  direction  during  printing. 

In  such  a  process,  two  subsequent  sides  of  a 
rectangular  tray  or  crate  are  always  held  in  the 

70  vicinity  of  a  screen  while  these  two  sides  are 
always  positioned  accurately  at  the  same  place  in 
the  same  position,  so  that  these  two  sides  can  be 
printed  in  one  operation. 

The  rectangular  products  can  now  be  pushed 
75  into  the  enclosed  angle  between  these  two 

screens,  so  that  also  when  no  product  is  present, 
the  screens  can  be  cleaned  from  the  side  where 
the  product  is  normally  fed  in. 

The  squeegees  and  ink  infeed  can  also  be 
20  placed  close  together,  so  that  control  and  operation 

at  one  side  of  the  screen  printing  machine  is  possi- 
ble. 

It  is  particularly  advantageous  for  the  rectangu- 
lar  product  to  be  taken  sliding  and  rotating  about  a 

25  vertical  axis  through  90*  into  the  printing  position 
and  to  be  removed  rotating  back  after  printing.This 
means  that  the  entire  printing  of  one  colour  can  be 
handled  at  one  place,  so  that  only  one  screen  need 
be  used  for  the  long  side  and  one  screen  for  the 

30  short  side  of  the  rectangular  product.  In  multicolour 
printing  in  particular,  this  is  a  great  advantage, 
since  the  printing  is  now  constantly  identical  and  is 
positioned  in  the  same  way,  so  that  only  one 
setting-up  is  necessary  for  the  next  colour,  and 

35  only  one  screen  is  always  in  use  for  the  long  side 
and  one  for  the  short  side  of  the  rectangular  prod- 
uct  to  be  printed. 

The  product  is  preferably  turned  alternately 
clockwise  and  anticlockwise,  so  that  the  whole 

40  printing  time  can  be  kept  short  if  the  rotation  and 
translation  of  the  rectangular  product  are  carried 
out  simultaneously. 

For  achieving  the  last-mentioned  advantage  in 
the  optimum  way,  during  rotation  in  a  different 

45  direction  the  translation  of  the  product  is  limited  to 
the  distance  necessary  for  rotation  of  the  product 
through  twice  90°  ,  without  contact  with  the  screens 
of  the  printing  machine. 

The  invention  also  relates  to  a  screen  printing 
so  machine  for  printing  substantially  rectangular  pro- 

ducts  on  four  sides,  at  least  comprising  a  frame, 
screens  standing  in  the  vertical  position,  a  squee- 
gee  which  constantly  feeds  fresh  ink  through  a 
screen,  means  conveying  the  ink  out  of  the  tank  to 
the  top  side  of  a  screen,  ink  collection  means 

2 
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below  a  screen  to  collect  excess  ink,  and  position- 
ing  elements  to  hold  the  product  for  printing  in  a 
desired  position,  which  according  to  the  invention 
is  characterized  in  that  two  screens  are  placed  next 
to  each  other  in  two  planes  standing  at  right  angles 
to  each  other,  while  positioning  elements  for  posi- 
tioning  the  product  for  printing  and  for  holding  it  in 
the  vertical  direction  are  present. 

Such  a  screen  printing  machine  has  the  above- 
mentioned  advantages. 

It  is  particularly  advantageous  if  the  tank  of  the 
screen  printing  machine  is  placed  in  a  lower  posi- 
tion  than  the  screens,  and  all  setting,  operating  and 
movement  elements  for  the  screens,  squeegees 
and  positioning  elements  are  placed  higher  up  than 
the  screens. 

This  means  that  the  setting  and  movement 
elements  for  the  different  parts  are  not  soiled  by 
the  ink  flowing  along  the  screens.  In  order  also  to 
minimize  the  possibility  of  soiling  when  the  ink  is 
being  replenished,  the  tank  where  the  ink  is 
pumped  to  the  top  side  of  the  screen  is  placed  at 
the  bottom  of  the  screen  printing  machine,  so  that 
at  this  place  the  ink  does  not  have  to  be  lifted  up 
for  replenishment.  This  design  works  very  well, 
since  underneath  the  screens  there  is  an  ink  collec- 
tion  device  in  the  form  of  a  collecting  channel  in 
which  excess  ink  pumped  by  a  pump  out  of  the 
tank  to  a  screen  is  collected  and  flows  back 
through  a  pipe  into  the  tank.  Pump  setting  means, 
which  are  generally  known  for  this  type  of  applica- 
tion,  ensure  that  any  excess  is  kept  within  reason- 
able  limits,  so  that  the  machine  is  not  dependent 
on  the  screen  surface  through  which  the  ink  has  to 
be  fed. 

The  screen  printing  machine  according  to  the 
invention  is  expediently  placed  next  to  a  conveyor 
track  for  the  rectangular  procucts  to  be  printed, 
from  which  these  products  are  placed  by  means  of 
a  manipulator  in  the  infeed  station  of  the  screen 
printing  machine,  and  are  conveyed  from  there  to 
the  processing  point  by  a  platform  which  during 
this  movement  turns  90°  in  one  direction  and  after 
the  first  printing  slides  back  in  the  direction  of  the 
infeed  station,  and  turns  back  before  making  a  full 
rotation  and  sliding  again  to  the  processing  point 
for  the  second  printing,  so  that,  as  already  stated, 
the  whole  printing  of  one  colour  can  be  handled  at 
one  place,  since  only  one  screen  is  in  use  for  the 
long  side  and  one  screen  for  the  short  side.  By 
advantageously  achieving  the  movement  of  the 
product  for  printing  from  and  to  the  processing 
point  by  means  of  a  platform  which  has  a  guide 
underneath  it,  and  which  carries  out  the  translation 
and  rotation  of  the  product  and  serves  as  a  support 
during  the  clamping  of  the  product,  the  printing 
time  can  be  kept  short  if  the  rotation  and  translation 
are  carried  out  simultaneously. 

For  this,  the  guide  of  the  platform  is  expedi- 
ently  designed  in  such  a  way  that,  on  the  one 
hand,  the  centre  of  the  platform  follows  a  straight 
guide  track  while,  on  the  other  hand,  a  point  near  a 

5  corner  point  can  mate  with  a  first  or  second  turning 
guide  track,  thereby  permitting  the  platform  to  car- 
ry  out  a  bend  track  to  the  left  or  a  bend  track  to  the 
right.  These  bends  are  designed  in  such  a  way  that 
the  platform,  on  the  one  hand,  undergoes  a  rotation 

w  of  90°  from  the  initial  position  each  time  when  the 
entire  track  has  been  run  through  and,  on  the  other 
hand,  during  this  rotation  and  translation  the  places 
of  the  platform  at  which  the  product  is  supported 
by  its  corner  remain  inside  the  angles  enclosed  by 

75  the  screens. 
The  guide  is  also  expediently  provided  with 

blocking  means  which  interrupt  the  translation 
when  the  product  rotates  back  in  the  initial  position. 
The  translation  then  turns  round  as  a  result  of  the 

so  blocking,  while  the  guide  of  the  corner  point  then 
goes  into  the  other  guide  track  and  the  product 
returns  to  the  printing  station  turned  1  80  . 

The  invention  will  now  be  explained  with  refer- 
ence  to  an  example  of  an  embodiment  shown  in 

25  the  drawing,  in  which: 
Fig.  1  -  shows  a  top  view  of  a  screen  print- 

ing  machine  according  to  the  invention,  placed  next 
to  a  conveyor  track  where  the  rectangular  products 
for  printing,  such  as  trays,  are  brought  in,  and  on 

so  which  they  are  replaced  after  printing; 
Fig.  2  -  shows  a  cross-section  of  a  screen 

printing  machine  with  a  conveyor  track  on  the  rear 
side; 

Fig.  3  -  shows  a  longitudinal  view  of  the 
35  screen  printing  machine  with  a  conveyor  track 

placed  to  the  right  thereof. 
The  figures  show  a  screen  printing  machine 

comprising  a  frame  13,  screens  5  and  6  standing  in 
the  vertical  position,  an  ink  pump  18  for  pumping 

40  ink  out  of  an  ink  tank  7  to  the  top  side  of  the 
screen  in  the  form  of  an  ink  nozzle  16,  and  ink 
collection  means  in  the  form  of  a  drip  tray  1  2.  The 
drip  tray  12  is  connected  to  a  recirculation  pipe  11 
opening  out  into  the  tank  7. 

45  The  screen  printing  machine  is  provided  with 
squeegees  10  and  with  an  infeed  station/discharge 
station  3  for  the  products  for  printing. 

A  rotary  platform  8  is  present  for  the  trans- 
portation  of  a  tray  or  crate  for  printing  to  the 

so  screens  5  and  6  standing  at  right  angles  to  each 
other.  The  device  also  has  positioning  means  in  the 
form  of  a  clamping  element  19. 

The  ink  tank  7  is  placed  low,  so  that  filling  and 
replenishing  can  take  place  low  down,  which  ex- 

55  eludes  the  possibility  of  ink  going  onto  higher  up 
parts  of  the  machine  during  filling  of  the  tank. 
Viewed  in  the  upward  direction,  there  then  follows 
first  the  platform  8,  with  below  it  its  guide  element 

3 
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which  can  move  in  straight  guide  track  9  and 
curved  guide  tracks  9a  and  9b.  Above  this  there 
then  follow  the  screens  5,  6  placed  next  to  each 
other  and  standing  at  right  angles  to  each  other, 
with  underneath  them  drip  trays  1/2  which  at  their 
lowest  points  carry  recirculation  pipes  11  to  take 
the  excess  ink  fed  to  a  screen  back  to  the  tank  7. 
These  screens  5,  6  are  each  fixed  in  a  frame  13, 
which  also  carries  the  drip  tray  12.  The  frame  13  is 
also  provided  on  the  top  side  with  fastening  means 
and  setting  mears  14,  so  that  the  screen  can  be 
accurately  set  relative  to  the  positioned  crate  wall 
15. 

The  frame  bears  on  the  top  side  an  ink  feed 
nozzle  16  which  is  connected  by  means  of  a  pipe 
17  to  an  ink  pump  18.  The  latter  pump  pumps  the 
ink  out  of  the  tank  to  the  ink  feed  nozzle  16,  from 
where  the  ink  flows  downwards  along  the  screen, 
so  that  a  stream  of  fresh  ink  is  always  flowing 
along  the  screen  and  the  squeegee  always  presses 
a  part  of  this  stream  through  the  screen  in  a  screen 
operation,  while  the  remainder  of  the  ink  flows  back 
via  a  drip  tray  12  and  the  recirculation  pipe  11  to 
tank  7. 

The  screen  printing  machine  according  to  the 
invention  works  as  follows: 

A  first  unprinted  crate  20  is  picked  up  from  a 
conveyor  belt  1  by  manipulator  2  and  placed  in 
feed  and  discharge  station  3,  while  a  printed  crate 
20a  is  also  removed  by  a  manipulator  in  the  same 
station  3  of  the  screen  printing  machine.  The  ma- 
nipulator  2  subsequently  returns  to  the  rest  posi- 
tion.  The  platform  8  with  the  unprinted  crate  20  on 
it  slides  through  guide  element  4  via  straight  track 
guide  9  in  the  direction  of  the  printing  station, 
followed  by  a  movement  in  which  the  platform  8 
rotates  through  90*  as  a  result  of  first  rotary  guide 
track  9a.  On  arrival  at  the  printing  station,  a  vertical 
product  clamp  19  goes  into  operation,  so  that  the 
crate  20  positioned  on  the  platform  8  is  clamped. 
The  squeegees  10  then  move  along  the  vertically 
placed  screens  5  and  6,  fed  with  ink  and  standing 
at  right  angles  to  each  other,  so  that  the  two  faces 
15  of  the  crate  20  lying  behind  the  screens  are 
printed  in  the  positioned  state. 

The  product  clamp  19  then  releases  the  rec- 
tangular  product  again,  and  the  platform  8  limited 
by  blocking  means  21  slides  back  just  far  enough 
to  allow  the  crate  to  be  rotated  back  again  through 
90°  to  its  vertical  position  and  the  guide  4  of  the 
platform  then  follows  a  second  guide  track  9b 
during  sliding  back  of  the  platform  once  again  to 
the  printing  station  where  the  crate  20,  now  turned 
through  180°  relative  to  the  first  time,  is  positioned 
again  by  the  product  clamp  19  and  printed  by  the 
screens  5  and  6. 

The  platform  8  then  slides  back,  after  being 
released  by  the  product  clamp  19,  to  the  feed  and 

discharge  station  3,  in  order  to  discharge  the  fully 
Drinted  rectangular  product  20a  from  there. 

5  Claims 

1  .  Process  for  printing  substantially  rectangular 
products  (20)  on  four  sides,  using  a  screen  printing 
machine,  at  least  comprising  a  frame  (13),  screens 

10  (5,  6)  standing  in  a  vertical  position,  a  squeegee 
(10)  which  constantly  feeds  fresh  ink  through  a 
screen,  means  (18)  which  convey  ink  out  of  a  tank 
(7)  to  the  top  side  of  the  screen,  ink  collection 
means  (12)  under  a  screen  to  collect  excess  ink, 

75  and  positioning  elements  (8,  19)  for  holding  the 
product  for  printing  in  a  desired  position,  character- 
ized  in  that  a  rectangular  product  (20)  is  fed  in  and 
printed,  simultaneously  using  two  screens  (5,  6) 
placed  next  to  each  other  in  planes  lying  at  right 

20  angles  to  each  other,  and  the  product  is  positioned 
and  held  in  the  vertical  direction  during  printing. 

2.  Process  according  to  Claim  1,  characterized 
in  that  the  product  (20)  is  taken  sliding  and  rotating 
about  a  vertical  axis  through  90°  into  the  printing 

25  position  and  is  removed  rotating  back  after  printing, 
preferably  the  product  (20)  is  turned  alternately 
clockwise  and  anticlockwise  into  the  printing  posi- 
tion. 

3.  Process  according  to  Claim  2,  characterized 
30  in  that  a  guide  (4)  with  guide  tracks  (9a,  9b) 

changes  the  rotation  of  the  product  and  conveys 
the  product  into  the  direction  of  the  discharge  point 
(3)  only  after  rotation  in  one  direction. 

4.  Process  according  to  Claim  3,  characterized 
35  in  that  before  rotation  in  another  direction  the  trans- 

lation  of  the  product  is  limited  to  the  distance 
necessary  for  rotation  of  the  product  through  twice 
90  *  ,  without  contact  with  the  screens. 

5.  Screen  printing  machine  for  printing  a  sub- 
40  stantially  rectangular  product  on  four  sides,  at  least 

comprising  a  frame  (13),  screens  (5,  6)  standing  in 
the  vertical  position,  a  squeegee  (10)  which  con- 
stantly  feeds  fresh  ink  through  a  screen,  means 
(18)  conveying  the  ink  out  of  the  tank  (7)  to  the  top 

45  side  of  a  screen,  ink  collection  means  (12)  below  a 
screen  to  collect  excess  ink,  and  positioning  ele- 
ments  (8,  19)  to  hold  the  product  for  printing  in  a 
desired  position,  characterized  in  that  two  screens 
(5,  6)  are  placed  next  to  each  other  in  two  planes 

50  standing  at  right  angles  to  each  other,  while  posi- 
tioning  elements  (8,  19)  for  positioning  the  product 
(20)  for  printing  and  for  holding  it  in  the  vertical 
direction  are  present. 

6.  Screen  printing  machine  according  to  Claim 
55  5,  characterized  in  that  an  ink  tank  (7)  is  placed  in 

a  lower  position  than  screens  (5,  6),  and  all  setting, 
operating  and  movement  elements  for  the  screens 
(5,  6),  squeegees  (10)  and  positioning  elements  (8, 
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19)  are  placed  higher  up  than  the  screens. 
7.  Screen  printing  machine  according  to  Claims 

5  or  6,  characterized  in  that  in  the  free  position  of  a 
jositioning  element  comprising  a  product  clamp 
19)  a  passage  for  a  product  is  present  opposite  5 
he  screen  faces. 

8.  Screen  printing  machine  according  to  Claim 
7,  characterized  in  that  provision  is  made  for  feed 
and  discharge  means  (8)  which  take  the  product 
20)  sliding  and  rotating  about  a  vertical  axis  10 
tirough  90°  into  the  printing  position  and  dis- 
charge  it  rotating  back  after  printing. 

9.  Screen  printing  machine  according  to  Claim 
B,  characterized  in  that  the  feed  and  discharge 
neans  (8)  are  designed  in  such  a  way  that  the  75 
product  (20)  can  be  turned  alternately  clockwise 
md  anticlockwise  into  the  printing  position,  and 
preferably  the  feed  and  discharge  means  (8)  com- 
Drise  a  guide  element  (4)  which  by  means  of  a  first 
■otary  guide  track  (9a)  and  a  second  rotary  guide  20 
rack  (9b)  change  the  rotation  of  the  product  and 
take  the  product  into  the  direction  of  the  discharge 
Doint  (3)  only  after  rotation  in  one  direction. 

10.  Screen  printing  machine  according  to 
Claim  9,  characterized  in  that  the  guide  (4)  is  25 
provided  with  blocking  means  which  before  rotation 
in  another  direction  limit  the  translation  of  the  prod- 
uct  to  a  distance  necesary  for  rotation  through 
twice  90  °  ,  without  contact  with  screens  (5,  6). 

11.  Screen  printing  machine  according  to  one  30 
Dr  more  of  the  preceding  Claims  5-10,  character- 
ized  in  that  the  feed  and  discharge  means  (8) 
comprise  an  essentially  closed  platform  with  guide 
3lement  (4)  on  the  bottom  side. 

5 



EP  0  372  655  A1 



:P  0  372  655  A1 



EP  0  372  655  A1 



J )  
Office EUKUrEAIN  SEARCH  R E P O R T  Application  Number 

EP  89  20  3084 

l / u ^ u i y i i u \ i &   CUINMDEKED  1U  BE  RELEVANT T  —  —  — 
x-iiiiuuii  1,1  uueumeiit  wien  indication,  wnere  appropriate, of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  qnt.  CI.S  ) 

A 

A 

EP-A-0046474  (ALEXANDER  SCHOELLER) 

US-A-2115757  (E.I.  DU  PONT  DE  NEMOURS) 

B41F1B/26 

rECHNICAI.  FIELDS 
SEARCHED  Ont.  CI.S  ) 

i  ne  present  searcn  report  nas  neen  drawn  up  tor  all  claims 

B41F 

"HE  HAGUE 2G  MARCH  1990 
txaminer 

.ONCKE  J.W. 

i 
i  :  particularly  relevant  if  taken  alone '.  :  particularly  relevant  if  combined  with  another document  of  the  same  category 
l  :  technological  background )  :  non-written  disclosure '  :  intermediate  document 

:  tneory  or  principle  underlying  the  invention :  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
)  :  document  cited  in  the  application 
.  :  document  cited  for  other  reasons 
t  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

