
J  
E u r o p a , s c h e s P _   MM  II  M  M  M  Ml  Ml  Ml  II  II  II  I  II 
European  Patent  Office  B «  
_ „ . . .   4  ©  Publication  number:  0  41  9  2 8 9   B 1  
Office  europeen  des  brevets 

E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  07.06.95  ©  Int.  CI.6:  B41  F  3 5 / 0 6  

©  Application  number:  90310392.7 

@  Date  of  filing:  21.09.90 

©  Printing  cylinder  cleaning  system. 

©  Priority:  22.09.89  US  411104  ©  Proprietor:  OXY-DRY  CORPORATION 
18.09.90  US  584093  1331  W.  Hamilton  Parkway 

Itasca,  IL  60143  (US) 
@  Date  of  publication  of  application: 

27.03.91  Bulletin  91/13  @  Inventor:  Urlbe,  Diego 
365  Fox  Hunt  Trail 

©  Publication  of  the  grant  of  the  patent:  Barrlngton, 
07.06.95  Bulletin  95/23  Illinois  60010  (US) 

Inventor:  Drlsklll,  Paul 
©  Designated  Contracting  States:  39W294  Hogan  Hill 

AT  BE  CH  DE  DK  ES  FR  GB  IT  LI  LU  NL  SE  Elgin, 
Illinois  60120  (US) 

©  References  cited:  Inventor:  Hantscho,  Rolf 
WO-A-89/01412  FR-A-  1  351  365  965  Manchester  Court 
GB-A-  2  203  096  US-A-  4  015  307  Lake  Zurich, 
US-A-  4  270  450  US-A-  4  393  778  Illinois  60047  (US) 

©  Representative:  Spall,  Christopher  John  et  al 
BARKER,  BRETTELL  &  DUNCAN 
138  Hagley  Road 
Edgbaston 
Birmingham  B16  9PW  (GB) 

00 

o> 
00 
CM 
o> 
5  

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  419  289  B1 2 

Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  generally  to  print- 
ing  presses,  and  more  particularly,  to  a  system  for 
cleaning  rotating  cylindrical  surfaces  such  as,  for 
example,  the  blankets  of  blanket  cylinders  in  offset 
printing  presses  and  the  plates  of  plate  cylinders  in 
plate  printing  presses. 

BACKGROUND  OF  THE  INVENTION 

During  the  operation  of  printing  presses,  the 
blankets  on  the  blanket  cylinders  and  the  plates  on 
the  plate  cylinders  accumulate  foreign  matter,  such 
as  dried  ink  or  ink  build-up,  paper,  lint,  clay,  dirt 
and  the  like  that  must  be  removed  to  maintain 
quality  printing.  As  a  result  thereof,  during  a  spe- 
cific  run  or  printing  job,  the  blankets  and  plates 
must  be  cleaned  at  various  times.  The  blankets 
must  also  be  cleaned  to  remove  the  image  when  a 
particular  printing  job  is  completed. 

To  be  effective,  the  blanket  and  plate  cleaning 
devices  must  be  capable  of  removing  the  foreign 
matter  from  the  surface  being  cleaned  and  then 
discharging  such  removed  materials  from  the 
cleaning  device.  For  this  purpose,  as  shown  in  U.S. 
Patent  4,015,307  assigned  to  the  same  assignee  as 
the  present  application,  blanket  cleaning  devices 
are  known  which  include  a  cylindrical  brush  roller 
that  is  engageable  with  the  blanket  cylinder  and 
rotatable  against  the  blanket  or  plate  cylinder.  Sol- 
vents  preferably  are  applied  to  the  brush  roller 
during  the  scrubbing  cycle  to  enhance  the  cleaning 
action,  and  a  flicker  bar  is  mounted  in  engaging 
relation  with  the  underside  of  the  brush  roller  for 
causing  the  bristles  of  the  brush  to  flex  as  they  are 
directed  over  the  flicker  bar  and  eject  foreign  mat- 
ter  and  solvent  carried  by  the  brush  roller  from  the 
blanket  cylinder. 

While  such  cleaning  devices  have  been  found 
to  effectively  clean  blanket  cylinders,  they  have 
had  certain  design  and  operating  limitations.  Since 
the  brush  roller  rotates  against  the  blanket  cylinder 
and  the  flicker  bar  engages  the  underside  of  the 
brush  roller,  reactionary  forces  exerted  on  the 
brush  roller  by  the  resistance  of  the  flicker  bar 
increase  the  pressure  by  which  the  brush  roller 
bears  against  the  blanket  cylinder.  When  the  brush 
roller  strikes  a  gap  in  the  blanket  cylinder  between 
blankets,  the  brush  roller  tends  to  be  suddenly 
urged  forwardly  and  then  bounce  rearwardly  in 
reaction  thereto.  As  the  speed  of  the  brush  roller 
increases,  so  does  the  bouncing  and  vibratory  ac- 
tion  of  the  brush  roller,  which  can  result  in  un- 
desirable  streaking  on  the  blanket  being  cleaned. 
The  speed  of  brush  roller  rotation,  therefore,  must 

be  limited  to  prevent  such  streaking.  Moreover, 
since  rotation  of  the  brush  roller  is  resisted  both  by 
its  engagement  with  the  blanket  cylinder,  as  well  as 
the  flicker  bar,  a  relatively  high  torque  drive  motor 

5  generally  is  required  for  the  brush  roller.  The  action 
of  the  flicker  bar  on  the  brush  roller,  furthermore, 
has  been  found  to  remove  approximately  10  to  25 
percent  of  the  solvent  that  is  applied  to  the  brush 
roller  during  the  cleaning  operation.  Hence,  the 

io  cleaning  device  must  be  provided  with  solvent  in 
sufficiently  large  quantities  to  compensate  for  the 
amount  of  solvent  that  is  removed  by  the  flicker 
bar,  which  increases  the  operating  costs  of  the 
system. 

75  It  also  is  necessary  that  blanket  and  plate 
cleaning  devices  not  allow  excessive  amounts  of 
solvent  to  be  applied  to  the  moving  sheet  material. 
Since  dryers  utilized  in  printing  lines  can  accom- 
modate  only  predetermined  levels  of  solvent  with- 

20  out  creating  a  potentially  flammable  condition,  cau- 
tion  must  be  taken  to  ensure  that  solvent  applied  to 
the  blankets  and  plates  during  a  cleaning  operation 
and  in  turn  to  the  sheet  material  for  transport 
through  the  dryer  does  not  exceed  the  capacity  of 

25  the  dryer.  Indeed,  while  it  is  often  desirable  to 
employ  four  to  ten  printing  units  operating  on  a 
moving  web,  depending  upon  the  color  and  printing 
requirements,  the  number  of  printing  units  may  be 
limited  by  the  amount  of  solvent  that  is  imparted  to 

30  the  web  from  the  blanket  and  plate  cleaning  de- 
vices.  Hence,  the  capacity  of  the  dryer,  together 
with  the  amount  of  solvent  applied  to  the  web  by 
the  blanket  or  plate  cleaning  devices,  can  limit  the 
printing  units  that  may  be  available  for  the  printing 

35  operation.  Since  heretofore  it  has  been  difficult  to 
precisely  control  the  amount  of  solvent  applied  to 
the  web,  it  has  been  equally  difficult  to  reliably 
determine  the  maximum  number  of  printing  units 
that  may  be  employed  without  exceeding  the  safe- 

40  ty  limits  of  the  dryer. 
The  blanket  and  plate  cleaning  devices,  further- 

more,  must  permit  reliable  discharge  of  solvent  and 
foreign  matter  removed  from  the  brush  roller  with- 
out  creating  a  clogged  or  overflow  condition  that 

45  can  cause  the  brush  roller  to  apply  excessive  sol- 
vent  to  the  moving  web.  In  addition,  in  prior  blanket 
and  plate  cleaning  devices  dangerous  conditions 
can  result  in  the  event  of  a  breakdown  or  malfunc- 
tion  in  the  mechanical  or  control  systems  of  the 

50  cleaning  device.  For  example,  when  solenoid  con- 
trol  valves  are  employed,  if  the  blanket  or  plate 
cleaning  device  breaks  down  with  the  valve  in  an 
open  condition,  solvent  may  be  continuously  di- 
rected  onto  the  brush  roller  during  the  period  of  the 

55  malfunction,  again  resulting  in  the  application  of 
excessive  solvent  to  the  web  or  sheet  material 
which  is  carried  to  the  dryer.  Moreover,  in  prior 
blanket  and  plate  cleaning  devices,  it  is  frequently 
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difficult  to  effect  service  or  repair,  and  space  limita- 
tions  about  the  press  often  necessitate  the  added 
cost  of  custom  design  and  installation. 

OBJECTS  AND  SUMMARY  OF  THE  INVENTION 

According  to  a  first  aspect  of  the  invention,  we 
provide  a  printing  cylinder  cleaning  system  for  a 
printing  line  having  a  plurality  of  printing  units  each 
having  first  and  second  printing  cylinders  compris- 
ing 

a  separate  cleaning  device  associated  with 
each  printing  cylinder,  said  cleaning  devices  each 
including  a  rotatably  driven  brush  roller  mounted 
for  selected  engagement  with  the  associated  print- 
ing  cylinder  for  removing  inks  and  foreign  matter 
thereon  and  means  for  selectively  directing  clean- 
ing  fluid  onto  said  printing  cylinder  for  facilitating 
cleaning  thereof, 

a  cleaning  fluid  supply, 
a  separate  control  module  associated  with 

each  printing  unit,  said  control  modules  each  in- 
cluding  at  least  one  cyclicly  operated  positive  dis- 
placement  pump,  for  directing  a  predetermined 
quantity  of  cleaning  fluid  during  each  cycle  of 
operation,  means  connecting  said  control  module 
to  said  cleaning  fluid  supply  and  means  connecting 
said  control  module  to  the  cleaning  devices  of  the 
associated  printing  unit  and  said  positive  displace- 
ment  pump  being  selectively  operable  for  directing 
a  controlled  predetermined  flow  of  cleaning  fluid  to 
the  fluid  directing  means  of  at  least  one  of  said 
cleaning  devices  and  upon  termination  of  operation 
of  said  positive  displacement  pump  the  flow  of 
cleaning  fluid  to  said  fluid  directing  means  is  si- 
multaneously  interrupted. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  an  improved  blanket  and  plate  cleaning  sys- 
tem  for  printing  presses  that  is  adapted  for  more 
economical  and  efficient  manufacture  and  opera- 
tion. 

Another  object  is  to  provide  a  blanket  and  plate 
cleaning  system  as  characterized  above  which 
more  precisely  controls  the  amount  of  solvent  used 
during  the  blanket  and  plate  cleaning  operation, 
and  hence,  enables  more  reliable  determination  of 
the  maximum  number  of  printing  units  that  may  be 
simultaneously  employed  in  a  printing  operation 
without  creating  a  potentially  dangerous  condition 
in  the  dryer  of  the  printing  line. 

A  further  object  is  to  provide  a  blanket  and 
plate  cleaning  system  of  the  above  kind  which  is 
adapted  for  automatically  interrupting  the  supply  of 
solvent  to  the  brush  roller  of  the  cleaning  device  in 
the  event  of  a  mechanical  or  control  malfunction  in 
the  system. 

Still  another  object  is  to  provide  a  blanket  and 
plate  cleaning  system  of  the  foregoing  type  in 

which  the  power  driven  brush  roller  may  be  op- 
erable  at  relatively  high  speeds  with  less  tendency 
for  undesirable  vibration,  and  thus,  less  tendency 
for  causing  streaking  in  the  blanket  or  plate  being 

5  cleaned.  A  related  object  is  to  provide  such  a 
blanket  and  plate  cleaning  system  which  includes  a 
foreign  matter  removing  flicker  bar  that  does  not 
increase  the  bearing  pressure  of  the  brush  roller  on 
the  blanket  cylinder  or  plate  during  a  cleaning 

io  cycle. 
A  further  object  is  to  provide  a  blanket  or  plate 

cleaning  system  of  the  above  type  which  requires 
lesser  quantities  of  solvent.  A  related  object  is  to 
provide  such  a  blanket  and  plate  cleaning  system 

is  in  which  the  flicker  bar  is  operable  for  removing 
primarily  foreign  matter  in  the  brush  and  only  mini- 
mal  amounts  of  solvent. 

Yet  another  object  is  to  provide  a  blanket  and 
plate  cleaning  system  of  such  type  which  includes 

20  modular  control  elements  that  facilitates  installation 
and  service  of  the  system  in  a  printing  line,  as  well 
as  optimum  operation. 

Another  object  is  to  provide  such  a  blanket  and 
plate  cleaning  system  in  which  the  rotatable  brush 

25  roller  can  be  driven  with  a  lower  torque  drive  mo- 
tor. 

Still  another  object  is  to  provide  a  blanket  and 
plate  cleaning  device  that  permits  the  reliable  dis- 
charge  of  foreign  matter  and  solvent  removed  from 

30  the  brush  roller  during  the  cleaning  operation  and 
which  is  adapted  for  relatively  easy  cleaning  and 
maintenance. 

Other  objects  and  advantages  of  the  invention 
will  become  apparent  upon  reading  the  following 

35  detailed  description  and  upon  references  to  the 
drawings,  in  which: 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

40  FIGURE  1  is  a  diagrammatic  top  plan  view  of  a 
printing  line  having  a  printing  cylinder  cleaning 
system  embodying  the  present  invention,  and 
particularly  depicting  the  solvent  supply  of  the 
system; 

45  FIG.  2  is  a  side  elevational  view  of  the  printing 
line  shown  in  FIG.  1  ; 
FIG.  3  is  a  vertical  section  of  one  of  the  printing 
units  shown  in  the  illustrated  printing  line; 
FIG.  4  is  a  an  enlarged  side  elevational  view  of 

50  one  of  the  cleaning  devices  of  the  illustrated 
cleaning  system; 
FIG.  5  is  a  front  end  view  of  the  cleaning  device, 
in  partial  section,  taken  in  the  plane  of  line  5-5  in 
FIG.  4; 

55  FIG.  6  is  an  enlarged  vertical  section  of  the 
cleaning  device,  taken  in  the  plane  of  line  6-6  in 
FIG.  5; 

3 
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FIG.  7  is  an  enlarged  front  elevational  view  of 
one  of  the  control  modules  for  the  cleaning 
system; 
FIG.  8  is  a  vertical  section  of  the  control  module, 
taken  in  the  plane  of  line  8-8  in  FIG.  7; 
FIG.  9  is  a  vertical  section  of  the  control  module, 
taken  in  the  plane  of  line  9-9  in  FIG.  7; 
FIG.  10  is  a  top  plan  view  of  the  module  taken  in 
the  plane  of  line  10-10  in  FIG.  7; 
FIG.  11  is  a  vertical  section  of  the  solvent  and 
water  supply  tank  for  the  cleaning  system; 
FIG.  12  is  a  front  elevation  view,  in  partial  sec- 
tion,  of  the  waste  effluent  transfer  unit  for  the 
solvent  recovery  system  of  the  cleaning  system; 
FIG.  13  is  a  perspective  of  a  flat  bed  filter  unit 
for  the  solvent  recovery  system; 
FIG.  14  is  a  top  plan  view  of  the  printing  line, 
similar  to  FIG.  1,  but  particularly  depicting  the 
water  supply  for  the  cleaning  system; 
FIG.  15  is  a  side  elevational  view  of  the  printing 
line  shown  in  FIG.  14; 
FIG.  16  is  a  top  plan  view  of  the  printing  line, 
particularly  depicting  the  hydraulic  supply  of  the 
cleaning  system; 
FIG.  17  is  a  side  elevational  view  of  the  printing 
line  shown  in  FIG.  16; 
FIG.  18  is  a  top  plan  view  of  the  printing  line, 
particularly  depicting  the  pneumatic  supply  for 
the  cleaning  system; 
FIG.  19  is  a  side  elevational  view  of  the  printing 
line  shown  in  FIG.  18;  and 
FIG.  20  is  a  top  plan  view  of  the  printing  line, 
particularly  depicting  the  electrical  supply  for  the 
cleaning  system. 
While  the  invention  is  susceptible  of  various 

modifications  and  alternative  constructions,  a  cer- 
tain  illustrated  embodiment  thereof  has  been  shown 
in  the  drawings  and  will  be  described  below  in 
detail.  It  should  be  understood,  however,  that  there 
is  no  intention  to  limit  the  invention  to  the  specific 
form  disclosed,  but  on  the  contrary,  the  intention  is 
to  cover  all  modifications,  alternative  constructions 
and  equivalents  falling  within  the  spirit  and  scope 
of  the  invention.  Hence,  while  the  invention  will  be 
described  in  connection  with  a  blanket  cleaning 
system,  it  will  be  understood  that  it  is  equally 
applicable  to  the  cleaning  of  plates  on  plate  cyl- 
inders  of  printing  presses.  As  used  herein,  the  term 
"printing  cylinder"  is  intended  to  include  both  blan- 
ket  cylinders  and  plates  of  plate  cylinders. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

Referring  now  more  particularly  to  FIGS.  1  and 
2  of  the  drawings,  there  is  shown  an  illustrative 
web  press  printing  line  10  which  includes  a  plural- 
ity  of  printing  units  11  having  a  printing  cylinder 

cleaning  system  12  in  accordance  with  the  present 
invention,  which  in  this  case  is  a  blanket  cleaning 
system.  A  web  13  of  paper  drawn  from  a  roll  stand 
14  is  directed  through  an  infeed  and  guide  device 

5  15  and  then  successively  through  the  printing  units 
1  1  where  printed  images  of  different  colors  may  be 
applied  to  the  web  in  a  known  manner.  The  printed 
web  13  exiting  the  printing  units  11  is  directed 
through  a  dryer  16,  a  chill  roll  17,  and  a  folder  18 

io  or  other  finishing  equipment.  The  printing  units  11, 
as  best  shown  in  FIG.  3,  each  comprise  an  upper 
and  lower  blanket  cylinder  19a,  19b  which  define  a 
nip  through  which  the  web  13  passes.  Each  upper 
and  lower  blanket  cylinder  19a,  19b  has  an  asso- 

15  ciated  plate  cylinder  20a,  20b  and  ink  feed  21a, 
21b  in  a  conventional  manner. 

For  selectively  cleaning  the  blanket  cylinders 
19a,  19b  of  each  printing  unit  11,  each  blanket 
cylinder  19a,  19b  has  a  printing  cylinder  cleaning 

20  device  22a,  22b  mounted  between  side  frame 
plates  23  of  the  press  in  adjacent  relationship  to 
the  respective  blanket  cylinders  19a,  19b,  as  best 
shown  in  FIGS.  4-6.  Each  cleaning  device  22a,  22b 
includes  a  brush  unit  24  having  a  housing  compris- 

25  ing  upper  and  lower  sections  25,  26  mutually  se- 
cured  to  a  rear  support  plate  27.  A  brush  roller  28 
is  rotatably  supported  within  the  housing,  and  the 
upper  and  lower  housing  sections  25,  26  define  a 
front  opening  29  through  which  a  forward  portion  of 

30  the  brush  roller  28  extends. 
The  brush  roller  28  may  be  a  commercially 

available  type  employed  for  cleaning  blanket  cyl- 
inders  and  plate  cylinders.  The  brush  roller  28  in 
this  instance  has  a  cylindrical  core  30  with  radially 

35  extending  bristles  31.  The  bristles  31  must  be 
chemically  resistant  to  the  solvents  that  are  em- 
ployed,  sufficiently  pliable  so  that  the  surface  being 
cleaned  is  not  damaged,  and  yet  sufficiently  rigid 
so  that,  as  will  hereinafter  be  discussed,  foreign 

40  matter  may  be  removed  from  the  bristles  by  a 
flexing  action  of  the  bristles.  For  supporting  the 
brush  roller  28,  cylindrical  inserts  32  (FIG.  5)  are 
provided  in  opposite  ends  of  the  core  30,  with  the 
inserts  each  having  an  outwardly  extending  support 

45  shaft  33.  To  enhance  servicing  of  the  brush  roller 
28,  it  may  be  mounted  in  appropriate  bearings  34 
that  are  mounted  in  bearing  block  support  plates 
35  located  at  opposite  ends  of  the  housing  which 
are  formed  with  outwardly  opening  shaft  receiving 

50  slots  36  (FIGS.  4  and  5).  An  appropriate  removable 
retaining  clamp  is  provided  in  the  end  of  each  slot 
36  for  maintaining  the  brush  roller  28  in  mounted 
position. 

For  rotatably  driving  the  brush  roller  28,  a 
55  motor  37,  which  in  this  case  is  a  hydraulic  motor,  is 

mounted  rearwardly  of  the  brush  unit  housing.  The 
hydraulic  motor  37,  which  may  be  of  a  known  type, 
has  a  drive  pinion  38  (FIG.  4)  engageable  with  an 

4 
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intermediate  gear  39  supported  by  the  adjacent 
bearing  block  support  plate  35,  which  in  turn  is 
engageable  with  a  brush  roller  gear  40  mounted  on 
the  shaft  33  at  the  left  hand  side  of  the  brush  roller 
28,  as  viewed  in  FIG.  5.  The  hydraulic  motor  37 
may  be  coupled  to  a  pressurized  hydraulic  fluid 
supply  source,  as  well  be  discussed  below,  by 
flexible  feed  and  return  lines  so  that  when  pressur- 
ized  fluid  is  supplied  to  the  feed  line  the  motor 
drives  the  output  pinion  38,  which  in  turn  drives  the 
intermediate  and  brush  roller  gears  39,  40.  The 
brush  roller  28  is  rotatable  against  the  surface  of 
the  blanket  or  plate  being  cleaned  and  at  a  rate 
such  that  effective  cleaning  is  accomplished.  The 
speed  at  which  the  brush  roller  is  rotated  can  be 
varied  within  wide  limits,  the  principal  criteria  being 
that  the  speed  is  sufficiently  high  to  provide  effec- 
tive  cleaning  in  a  minimum  time. 

For  applying  cleaning  fluids  to  the  brush  roller 
during  a  cleaning  operation,  a  cleaning  fluid  dis- 
tribution  tube  41  is  disposed  in  the  upper  rear 
corner  of  the  brush  unit  housing,  as  viewed  in  FIG. 
6.  The  distribution  tube  41  is  supported  between  a 
plurality  of  laterally  spaced  support  brackets  42 
mounted  in  the  corner  of  the  brush  unit  and  is 
formed  with  a  plurality  of  laterally  spaced  holes  43 
adapted  for  directing  cleaning  fluid  onto  the  brush 
roller  28  on  a  side  opposite  the  housing  opening 
29.  The  number  and  spacing  of  holes  43  in  the 
distribution  tube  41  should  be  sufficient  to  wet  the 
entire  length  of  the  brush  roller  28.  Water  prefer- 
ably  is  directed  through  the  tube  41,  as  well  be 
described  below,  for  application  on  the  brush  roller 
28  and  then  the  printing  cylinder  in  order  to  permit 
the  printing  cylinder  to  be  cleaned  of  gum,  clay 
coatings,  anti-offset  powders  and  other  water  solu- 
ble  materials  which  may  be  on  the  blanket  or  plate. 
An  organic  solvent  also  preferably  is  directed 
through  the  distribution  tube  41  for  removing  ink 
and  other  like  substances  remaining  on  the  blanket 
or  plate.  The  organic  solvents  employed  may  be 
any  of  a  variety  of  commercially  available  solvents, 
which  may,  for  example,  comprise  a  mixture  of 
aliphatic  hydrocarbons,  xylene  and  glycol  mon- 
oether. 

To  enhance  the  scrubbing  and  cleaning  action 
of  the  brush  roller  28,  means  preferably  are  pro- 
vided  for  causing  the  brush  roller  to  oscillate  as  it 
is  rotating.  In  the  illustrated  embodiment,  one  of  the 
brush  roller  shafts  33  has  an  outwardly  extending 
cam  follower  45  (FIG.  5).  Cam  plates  46  mounted 
on  the  brush  unit  housing  define  an  annular  cam 
groove  48  with  a  predetermined  cam  profile  within 
which  the  cam  follower  45  is  disposed.  Upon  rota- 
tion  of  the  brush  roller  28  by  its  drive  assembly, 
the  cam  follower  45  rides  on  the  cam  profile  caus- 
ing  the  brush  roller  to  simultaneously  reciprocate  in 
an  oscillatory  manner.  As  is  known  in  the  art,  the 

drive  pinion  38  for  the  drive  motor  37  has  sufficient 
width  to  accommodate  such  oscillating  movement 
of  the  brush  roller  and  its  drive  gears  39,40. 

For  moving  the  brush  unit  24  between  an  oper- 
5  ative  position  with  the  brush  roller  28  in  driving 

engagement  with  the  blanket  cylinder  19  (FIG  4) 
and  a  retracted  or  inoperative  position  with  the 
brush  roller  28  removed  from  the  blanket  cylinder 
19,  a  pair  of  air  cylinders  50  are  mounted  on  the 

io  underside  of  the  brush  unit  24  at  opposite  ends 
thereof  (FIGS.  4  and  5).  Each  air  cylinder  50  has  a 
piston  51  with  a  rearwardly  extending  follower  rod 
52  affixed  to  extended  guides  60  of  the  frame 
plates  23  of  the  press  by  respective  brackets  54. 

is  Each  follower  rod  52  in  this  case  is  formed  with  an 
internal  passage  55  that  is  coupled  to  a  pressur- 
ized  air  supply  line  56  and  communicates  with  the 
interior  of  the  cylinder  50  on  one  side  of  the  piston 
51  .  Introduction  of  pressurized  air  through  the  line 

20  56,  as  will  be  described  below,  causes  the  housing 
of  the  cylinder  50  and  the  brush  unit  24  connected 
thereto  to  move  from  its  operative  position  (FIGS.  4 
and  6)  to  the  retracted  position,  while  the  rod  52 
remains  affixed  to  the  extended  guides  60.  In- 

25  traduction  of  pressurized  air  through  a  line  58  in 
communication  with  the  opposite  side  of  the  piston 
51  causes  return  movement  of  the  cylinder  50  and 
brush  unit  24  from  the  inoperative  position  to  the 
operative  position  with  the  brush  roller  28  engaging 

30  the  blanket  cylinder  19.  For  guiding  movement  of 
the  brush  unit  24  between  its  operative  and  re- 
tracted  positions,  the  housings  of  the  cylinders  50 
are  formed  with  respective  outwardly  extending 
guideways  59,  which  ride  on  the  inwardly  extend- 

35  ing  guides  60  affixed  to  the  frame  plates  23  of  the 
printing  press  (FIG.  5). 

In  accordance  with  one  aspect  of  the  invention, 
the  blanket  cleaning  devices  each  include  a  brush 
roller  flicker  bar  that  is  adapted  for  relative  move- 

40  ment  with  respect  to  the  brush  roller  such  that  the 
flicker  bar  and  brush  roller  may  be  selectively 
brought  into  and  out  of  engagement  with  each 
other  for  enabling  removal  of  debris  from  the  bris- 
tles  of  the  brush  roller  by  the  flicker  bar  while  the 

45  brush  unit  is  removed  from  the  printing  cylinder 
and  for  enabling  operation  of  the  brush  roller 
against  the  printing  cylinder  while  the  flicker  bar  is 
removed  from  the  brush  roller.  To  this  end,  for 
removing  foreign  matter  and  solvent  from  the  brush 

50  roller  28,  a  flicker  bar  or  blade  65  is  provided  which 
desirably  extends  the  length  of  the  brush  and  is 
adapted  for  engaging  the  underside  of  the  brush 
roller  28,  (as  shown  in  phantom  in  FIG.  6).  The 
flicker  bar  65  has  a  first  substantially  flat  surface  66 

55  that  is  engageable  with  the  underside  of  the  brush 
roller  in  inclined  relation  to  the  bristles  of  the  brush 
roller  28  that  are  brought  into  contact  with  the 
flicker  bar  65  such  that  the  individual  bristles  31 

5 
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are  caused  to  be  sequentially  and  progressively 
bent  as  they  pass  over  the  flicker  bar  and  then 
allowed  to  quickly  return  to  their  normal  positions 
so  as  to  effect  removal  of  the  solvent  and  foreign 
matter  from  the  brush.  To  permit  such  quick  return 
movement  of  the  bristles  31,  the  flicker  bar  65  in 
this  instance  has  a  second  inclined  surface  68 
rearwardly  of  the  first  surface  66,  with  the  surfaces 
66,  68  forming  a  generally  pointed  upper  portion  of 
the  flicker  bar  65.  By  virtue  of  the  direction  of 
rotary  movement  of  the  brush  roller  28  and  the 
position  of  the  flicker  bar  65  on  the  underside 
thereof,  it  can  be  seen  that  solvent  and  foreign 
matter  dislodged  from  the  brush  roller  28  as  the 
bristles  31  pass  over  the  flicker  bar  are  deflected 
downwardly  and  in  a  direction  away  from  the  front 
opening  29  of  the  brush  unit  24. 

For  supporting  the  flicker  bar  65  for  movement 
between  a  first  position  in  which  the  flicker  bar  is  in 
engagement  with  the  brush  roller  (shown  in  phan- 
tom  in  FIG.  6)  and  a  second  position  removed  from 
the  brush  roller  (shown  in  solid  lines  in  FIG.  6),  a 
plurality  of  L-shaped  arms  78  are  provided.  Each  L- 
shaped  arm  has  a  first  generally  horizontal  leg  79 
supporting  the  flicker  bar  65  at  an  outer  end  there- 
of  by  bolts  81  and  a  second  upstanding,  generally 
vertical  leg  80  pivotably  secured  to  the  housing  of 
the  brush  unit  24  by  hinge  plates  84.  The  hinge 
plates  84  each  have  one  leg  secured  to  the  support 
plate  27  of  the  housing  by  fastening  screws  85  and 
a  second  leg  secured  by  fastening  screws  86  to 
the  end  of  the  upstanding  leg  80  of  the  flicker  bar 
support  arm  78. 

For  pivoting  the  flicker  bar  support  arms  78 
and  the  flicker  bar  65  carried  thereby  between  the 
first  and  second  positions,  a  plurality  of  air  cyl- 
inders  90  are  mounted  on  the  rear  of  the  brush  unit 
24  and  each  have  a  respective  cylinder  rod  91 
extending  forwardly  through  the  housing  of  the 
brush  unit  24  and  pivotally  coupled  to  one  of  the 
flicker  bar  support  arms  78.  It  can  be  seen  that 
upon  actuation  of  the  air  cylinders  90  through  com- 
munication  of  pressurized  air  to  an  inlet  line  93,  as 
will  be  described  below,  the  rods  91  are  extended 
to  pivot  the  support  arms  78  outwardly  with  respect 
to  the  brush  unit  support  plate  27,  raising  the 
deflector  bar  65  into  interacting  relation  with  the 
underside  of  the  brush  roller  28.  Deactuation  of  the 
air  cylinders  90  permits  retraction  of  the  cylinder 
rods  91  and  return  of  the  upstanding  legs  80  of  the 
support  art  78  to  a  position  immediately  adjacent 
the  support  plates  27  defining  the  rear  wall  of  the 
brush  unit  24,  which  lowers  the  flicker  bar  65  to  a 
position  out  of  engagement  with  the  brush  roller  20 
(FIG.  6). 

For  channeling  solvent  and  foreign  matter  re- 
moved  from  the  brush  roller  28  by  the  flicker  bar 
65  and  directing  such  materials  away  from  the 

brush  unit  24,  the  lower  housing  section  26  of  the 
brush  unit  24  has  a  trough-like  form  with  an  elon- 
gated,  bottom  discharge  opening  70  extending  sub- 
stantially  the  length  of  the  brush  roller  28.  In  the 

5  illustrated  embodiment,  the  discharge  opening  70 
has  an  elongated  rectangular  configuration  defined 
by  a  pair  of  downwardly  tapered  side  walls  73a  - 
(FIG.  6),  which  direct  solvent  and  foreign  matter  to 
a  location  immediately  below  the  brush  roller  28 

io  and  a  pair  of  downwardly  tapered  end  walls  73b  - 
(FIG.  5)  that  extend  under  the  respective  opposite 
ends  of  the  brush  roller  28  relatively  short  dis- 
tances  so  as  to  channel  solvent  and  foreign  matter 
inwardly  over  the  cylinders  50  to  the  discharge 

is  opening  70.  The  tapered  side  and  end  walls  73a, 
73b  each  terminate  in  a  depending  vertical  lip  73c. 
Hence,  foreign  matter  and  solvent  being  ejected 
from  the  brush  roller  28  by  the  flicker  bar  65  is 
caused  to  be  directed  to  and  through  the  relatively 

20  large  discharge  opening  70  immediately  below  the 
brush  roller. 

For  receiving  and  channeling  solvent  and  for- 
eign  matter  discharging  from  the  housing  discharge 
opening  70,  a  drain  tray  71  is  removably  supported 

25  in  vertically  spaced  relation  immediately  below  the 
discharge  opening  70.  The  drain  tray  71  in  this 
instance  has  a  pair  of  outwardly  extending  arms  72 
at  opposite  ends  thereof  that  are  received  in  re- 
spective  inwardly  opening  slots  74  in  the  housings 

30  of  the  air  cylinders  50.  Releasable  retaining  means 
are  provided  for  securing  the  arms  72  in  mounted 
position.  The  retaining  means  in  this  case  include 
spring  loaded  retainers  which  each  comprise  a 
screw  75  threaded  in  engagement  in  an  aperture 

35  extending  from  the  underside  of  the  housing  of  the 
respective  cylinder  50  into  the  arm  receiving  slot 
74.  The  upper  end  of  the  screw  75  is  recessed  for 
housing  a  spring  biased  detent  ball  76,  which  will 
releasably  engage  a  detent  or  aperture  formed  in 

40  the  underside  of  the  arm  72  upon  positioning  of  the 
arms  72  into  the  slots  74.  A  retaining  nut  77 
secures  the  screw  75  in  mounted  position. 

The  drain  tray  71  has  an  open  top  rectangular 
configuration  that  completely  underlies  the  housing 

45  discharge  opening  70.  The  drain  tray  71  has  a 
bottom  panel  71a  tapered  downwardly  to  the  left, 
as  viewed  in  Figure  5,  for  directing  solids  and  fluids 
toward  a  drain  opening  71b  adjacent  the  end  of  the 
tray.  The  drain  tray  71  preferably  is  configured 

50  such  that  the  upper  peripheral  edge  71c  thereof  is 
disposed  in  spaced  relation  below  the  lower  periph- 
eral  edge  of  the  discharge  opening  lip  73c.  Such 
clearance  between  the  drain  tray  71  and  the  dis- 
charge  opening  lip  73c  permits  relatively  easy  re- 

55  moval  and  replacement  of  the  drain  tray  71  ,  and  in 
the  unlikely  event  that  the  drain  71b  should  be- 
come  clogged,  the  accumulation  of  solvent  and 
foreign  within  the  drain  tray  71  can  rise  only  to  the 

6 



11 EP  0  419  289  B1 12 

upper  level  of  the  drain  tray,  thereby  preventing  a 
condition  in  which  the  underside  of  the  brush  roller 
28  might  contact  accumulated  solvent  and  cause 
excessive  amount  of  solvent  to  be  applied  to  the 
moving  web. 

The  drain  tray  71  in  the  illustrated  embodiment 
discharges  into  a  drain  trough  82  supported  in 
cantilever  fashion  from  the  side  frame  plate  11  on 
the  left  hand  side  of  the  unit,  as  viewed  in  Fig.  5. 
The  drain  trough  82  has  a  bottom  wall  83  that  is 
tapered  downwardly  to  a  drain  85  and  is  coupled  to 
a  discharge  line  for  directing  the  solvent  and  for- 
eign  matter  to  a  solvent  recovery  system,  as  will  be 
described  below,  in  order  to  permit  reuse  of  the 
solvent.  The  upper  peripheral  edge  86  of  the  drain 
trough  82  again  is  disposed  in  vertically  spaced 
relation  below  the  lower  peripheral  edge  of  the 
drain  71b  so  as  to  prevent  interference  with  re- 
moval  and  replacement  of  the  drain  tray  71  . 

In  accordance  with  an  important  aspect  of  the 
invention,  each  printing  unit  has  a  respective  con- 
trol  module  that  includes  the  essential  components 
for  controlling  operation  of  the  printing  cylinder 
cleaning  devices  for  the  associated  printing  unit. 
The  modules  each  are  located  in  close  proximity  to 
a  respective  printing  unit  and  further  serve  as  junc- 
tion  boxes  for  permitting  quick  and  standardized 
connections  of  electrical,  solvent,  water,  pneumatic, 
and  hydraulics  for  the  cleaning  devices  of  the  asso- 
ciated  printing  unit  from  outside  supply  sources.  In 
the  illustrated  embodiment,  the  printing  cylinder 
cleaning  system  12  includes  a  solvent  system  100 
(FIGS.  1  and  2),  a  water  supply  system  101  (FIGS. 
14  and  15),  a  hydraulic  system  102  (FIGS.  16  and 
17),  a  pneumatic  system  104  (FIGS.  18  and  19), 
and  an  electrical  system  105  (FIG.  20),  and  each 
printing  unit  11  has  a  respective  control  module 
110  for  connecting  such  systems  to  the  cleaning 
devices  22a,  22b,  for  the  associated  printing  unit 
1  1  and  for  providing  close  proximity  control  of  the 
operation  of  the  cleaning  devices  22a,  22b  Each 
module  110,  as  best  shown  in  FIGS.  7-10,  has  a 
box-like  housing  1  1  1  with  a  pivotally  mounted  front 
opening  door  112  for  easy  access.  Since  the  mod- 
ules  110  are  of  identical  construction  and  operation 
only  one  need  be  described  in  detail. 

In  carrying  out  the  invention,  for  precisely  con- 
trolling  the  quantity  of  solvent  supplied  to  the 
cleaning  devices  22a,  22b  for  each  printing  unit  1  1  , 
each  module  110  includes  selectively  operable 
pump  means,  which  in  the  illustrated  embodiment 
includes  a  pair  of  positive  displacement  pumps 
115a,  115b  (FIGS.  8  and  9)  each  of  which  is 
operable  for  supplying  controlled  quantities  of  sol- 
vent  to  a  respective  one  of  the  blanket  washing 
devices  22a,  22b  for  the  associated  printing  unit. 
The  pumps  115a,  115b  in  this  instance  are  secured 
in  depending  fashion  from  a  top  wall  of  the  module 

housing  111  on  opposite  sides  thereof.  Solvent  is 
supplied  to  the  module  110  through  a  supply  con- 
duit  116  connected  to  the  module  by  an  inlet  fitting 
118.  The  inlet  fitting  118  in  turn  is  connected  by 

5  means  of  a  feed  conduit  119  to  a  Tee  120  (FIG.  7) 
which  has  a  pair  of  feed  lines  121a,  121b  each 
coupled  to  a  solvent  receiving  chamber  in  the 
upper  end  of  a  respective  one  of  the  pumps  115a, 
115b.  Each  pump  115a,  115b  has  a  respective 

io  outlet  coupled  through  a  one-way  check  valve 
123a,  123b  to  one  inlet  of  a  respective  Tee  124a, 
124b,  which  each  has  a  cleaning  fluid  discharge 
line  125a,  125b  connected  thereto  that  commu- 
nicates  with  the  cleaning  fluid  distribution  tube  41 

is  for  the  respective  cleaning  device  22a.  22b. 
For  controlling  operation  of  the  solvent  supply 

pumps  115a,  115b,  each  pump  has  a  pair  of  pres- 
surized  air  inlet  lines  126a,  126b  and  128a,  128b. 
The  inlet  lines  126a,  126b  of  each  pump  115a, 

20  115b  are  connected  to  a  common  Tee  129,  which 
in  turn  is  connected  to  one  outlet  of  a  solvent 
supply  control  solenoid  130.  The  air  inlet  lines 
128a,  128b  of  each  pump  115a,  115b  are  con- 
nected  to  a  second  common  Tee  133,  which  is 

25  connected  to  a  second  outlet  of  the  solvent  supply 
control  solenoid  130.  The  solvent  control  solenoid 
130  in  turn  has  an  inlet  line  131  connected  to  a 
pressurized  air  supply  line  132  by  an  appropriate 
fitting  in  the  top  of  the  module  110,  (FIG.  7),  and  an 

30  air  exhaust  line  133  connected  to  a  fitting  at  the 
bottom  of  the  module.  Upon  energization  of  the 
solvent  control  solenoid  130,  pressurized  air  is 
communicated  through  the  supply  line  132,  inlet 
line  131,  solenoid  130,  Tee  129,  and  discharge 

35  lines  126a,  126b  to  pressurize  internal  chambers  of 
the  pumps  115a,  115b,  driving  the  pistons  thereof 
in  a  downward  direction,  and  causing  solvent  to  be 
drawn  into  the  upper  end  of  the  pumps  115a,  115b 
through  the  inlet  lines  121a,  121b.  Upon  de-ener- 

40  gization  of  the  solvent  supply  solenoid  130,  pres- 
surized  air  is  supplied  through  the  solenoid  130  to 
the  Tee  133  and  inlet  lines  128a,  128b  which 
communicate  with  the  undersides  of  the  pumps 
115a,  115b,  driving  the  pistons  thereof  in  an  up- 

45  ward  direction  to  force  solvent  within  the  pump 
chambers  through  the  discharge  lines  125a,  125b, 
and  to  the  respective  cleaning  devices  22a,  22b. 

Since  each  stroke  of  the  solvent  supply  pump 
dispenses  a  predetermined  quantity  of  solvent,  it 

50  will  be  understood  by  one  skilled  in  the  art  that  the 
flow  of  solvent  to  the  cleaning  devices  22a,  22b  for 
each  printing  unit  1  1  may  be  precisely  determined 
by  controlling  operation  of  the  solvent  control  sole- 
noid  130.  For  permitting  further  selected  adjust- 

55  ment  of  the  solvent  flow  rate,  each  solvent  supply 
pump  115a,  115b  includes  an  adjusting  screw 
135a,  135b  threadedly  disposed  in  the  underside 
thereof  and  extending  into  the  pump  chamber.  Ad- 
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justment  of  the  screw  135a,  135b  inwardly  into  the 
chamber  will  shorten  the  stroke  of  the  pump  piston 
and  reduce  the  quantity  of  solvent  dispensed  dur- 
ing  each  stroke.  Likewise,  adjustment  of  the  screw 
135a,  135b  in  the  opposite  direction  will  lengthen 
the  piston  stroke  and  increase  the  solvent  output. 
Each  screw  135a,  135b  preferably  is  calibrated  to 
facilitate  selected  positioning  thereof,  and  a  safety 
locking  wire  may  be  trained  through  an  aperture 
therein  to  prevent  unauthorized  alteration  of  desired 
screw  setting. 

By  reason  of  such  control  in  the  operation  of 
the  solvent  supply  pumps  115a,  115b,  the  quantity 
of  solvent  directed  to  the  cleaning  devices  22a, 
22b,  and  hence,  to  the  moving  web  13  passing 
through  the  printing  line,  can  be  determined  and 
controlled  within  relatively  precise  limits.  With  the 
quantity  of  solvent  so  controlled,  the  number  of 
printing  units  11  that  may  be  simultaneously  em- 
ployed  on  the  moving  web  without  exceeding  the 
solvent  capacity  of  the  dryer  16  can  be  more 
reliably  determined.  Moreover,  in  the  event  of  a 
power  failure  or  mechanical  breakdown  of  the  sys- 
tem,  regardless  of  whether  the  pistons  of  the  sol- 
vent  supply  pumps  115a,  115b  are  in  their  ex- 
tended  or  retracted  positions,  the  supply  of  solvent 
to  the  cleaning  devices  22a,  22b  is  interrupted, 
preventing  excessive  and  potentially  dangerous 
amounts  of  solvent  from  being  applied  to  the  mov- 
ing  web  for  transfer  into  the  dryer.  With  the  mod- 
ules  110  being  located  in  close  proximity  to  the 
respective  printing  units  11,  pressure  drops  in  the 
supply  lines  between  the  solvent  supply  pumps 
115a,  115b  and  the  cleaning  devices  also  is  mini- 
mized. 

For  supplying  controlled  quantities  of  water  to 
the  cleaning  devices  22a,  22b  for  each  printing  unit 
11,  the  control  modules  110  each  include  a  pair  of 
water  supply  positive  displacement  pumps  140a, 
140b  substantially  similar  to  the  solvent  supply 
pumps  115a,  115b.  A  single  water  supply  line  141 
is  connected  to  the  module  110  by  an  appropriate 
fitting  142  which  in  turn  communicates  through  with 
a  feed  line  143  to  a  Tee  144,  the  opposite  legs  of 
which  each  are  connected  to  inlets  of  the  pumps 
140a,  140b  by  respective  feed  lines  145a,  145b. 
The  water  supply  pumps  140a,  140b  are  pneumati- 
cally  operated  similarly  to  the  solvent  supply 
pumps,  each  having  pressurized  air  inlet  lines 
146a,  146b  and  147a,  147b,  which  are  coupled  to 
respective  Tees  148,  149,  supplied  with  pressur- 
ized  air  under  the  control  of  a  water  control  sole- 
noid  150.  The  water  supply  pumps  140a,  140b 
each  have  a  discharge  line  communicating  through 
a  respective  one-way  check  valve  151a,  151b  with 
an  opposite  leg  of  the  Tee  124a,  124b  to  that  which 
solvent  is  directed  by  the  solvent  supply  pumps 
115a,  115b,  whereby  the  discharge  from  the  dis- 

charge  lines  125a,  125b  of  the  Tees  124a,  124b  is 
a  mixture  of  solvent  and  water  for  direction  to  the 
cleaning  devices  22a,  22b. 

To  permit  operation  of  the  cleaning  devices 
5  22a,  22b  with  only  solvent,  a  switch  154  is  provided 

in  an  electrical  panel  155  within  the  module  hous- 
ing  111,  which  may  be  manually  operated  to  deac- 
tuate  the  water  solenoid  150.  Alternatively,  it  will  be 
understood  that  the  solvent  supply  pumps  115a, 

io  115b  and  the  water  supply  pumps  140a,  140b  for 
each  module  110  could  be  connected  to  separate 
respective  cleaning  fluid  distribution  spray  tube  41 
in  the  cleaning  devices  22a,  22b  and  the  solvent 
supply  pumps  115a,  115b  could  be  operated  in- 

15  dependently  of  the  water  supply  pumps  140a, 
140b. 

To  control  operation  of  the  air  cylinder  50  for 
each  cleaning  device  22a,  22b  of  the  respective 
printing  unit  11,  and  thus,  to  control  movement  of 

20  the  brush  units  24  between  their  operative  and 
inoperative  positions,  each  module  110  contains  a 
scrub  solenoid  156,  which  is  connected  to  the  air 
supply  line  132  of  the  module  and  has  a  pair  of 
discharge  lines  157,  158  (FIG.  7).  The  discharge 

25  line  157  communicates  with  a  Tee  159,  which  in 
turn  has  a  pair  of  outlet  lines  160a,  160b  each  of 
which  is  coupled  to  an  air  supply  line  56  for  a 
respective  air  cylinder  50  (FIG.  4)  for  the  upper  and 
lower  cleaning  devices  22a,  22b.  The  discharge 

30  line  158  communicates  with  a  similar  Tee  having  a 
pair  of  outlet  lines  161a,  161b  (See  FIG.  10)  each 
communicating  with  a  supply  line  58  of  a  respec- 
tive  one  of  the  air  cylinders  for  the  upper  and  lower 
cleaning  devices.  Operation  of  the  scrub  solenoid 

35  156,  therefore,  will  permit  communication  of  pres- 
surized  air  to  the  air  cylinder  supply  lines  56  for 
moving  the  brush  units  24  of  the  cleaning  devices 
22a,  22b  for  the  associated  printing  unit  into  oper- 
ative  position,  and  alternatively,  to  the  supply  lines 

40  58  for  returning  the  brush  units  24  to  their  inoper- 
ative  positions. 

For  moving  the  flicker  bar  65  into  engaging 
relation  with  the  brush  roller  28  in  timed  relation  to 
movement  of  the  brush  unit  24  toward  its  retracted 

45  or  inoperative  position,  in  the  illustrated  embodi- 
ment,  the  air  discharge  line  158  for  the  scrub 
solenoid  156  also  is  connected,  such  as  through 
appropriate  Tees  (not  shown),  to  the  air  cylinder  90 
for  the  respective  upper  and  lower  cleaning  device 

50  22a,  22b.  As  a  result,  upon  deactuation  of  the 
scrub  solenoid  156  and  introduction  of  pressurized 
air  to  the  discharge  line  158  and  inlet  lines  58  for 
the  brush  unit  cylinders  50  for  causing  the  brush 
units  to  move  to  their  retracted  positions,  pressur- 

55  ized  air  simultaneously  is  supplied  to  the  inlet  lines 
93  for  air  cylinders  90  for  the  brush  units  24  for 
moving  the  flicker  bar  65  into  engaging  relation 
with  the  brush  roller  28.  Likewise,  actuation  of  the 
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scrub  solenoid  156  terminating  communication  of 
pressurized  air  to  the  solenoid  discharge  line  158 
and  the  brush  unit  inlet  line  58  simultaneously 
terminates  communication  of  pressurized  air  to  the 
flicker  bar  cylinder  inlet  line  93,  causing  the  flicker 
bar  to  retract  from  the  brush  roller  as  the  brush  unit 
24  is  moved  into  engagement  with  the  blanket 
cylinder.  It  will  be  understood  that  the  air  supply  to 
the  respective  air  cylinders  90  for  the  upper  and 
lower  flicker  bars  65  could  be  controlled  by  a 
separate  solenoid  coupled  to  the  air  supply  132  of 
the  modules  110,  which  in  turn  could  be  actuated 
by  an  appropriate  limit  switch  133  (see  FIG.  4) 
contacted  upon  retracted  movement  of  the  brush 
unit  24,  or  alternatively,  controlled  by  the  micropro- 
cessor  based  control  for  the  system,  as  will  be- 
come  apparent.  Preferably,  the  flicker  bar  65  is 
moved  into  engaging  relation  with  the  brush  roller 
24  promptly  upon  initiation  of  retracting  movement 
of  the  brush  roller  24  away  from  the  blanket  cyl- 
inder  and  is  returned  to  a  retracted  position  prior  to 
re-engagement  of  the  brush  roller  with  the  blanket 
cylinder. 

In  order  to  control  the  speed  of  brush  roller 
rotation  during  a  cleaning  operation,  each  module 
110  is  connected  to  a  main  hydraulic  supply  line 
170,  which  preferably  is  adapted  for  supplying  hy- 
draulic  fluid  at  a  pressure  on  the  order  of  1200  psi 
and  at  a  flow  rate  of  at  least  two  gallons  per 
minute,  per  module  under  the  operation  of  a  hy- 
draulic  pump  171  (FIGS.  16,  17).  The  main  hydrau- 
lic  supply  line  170  is  connected  to  each  module  by 
a  respective  inlet  line  on  the  top  side  thereof,  as 
viewed  in  FIGS.  7-10,  which  in  turn  is  connected  to 
a  selectively  operable  hydraulic  control  solenoid 
valve  174  (FIG.  8).  The  hydraulic  control  solenoid 
174  is  connected  to  a  hydraulic  supply  manifold 
175  (FIG.  7)  which  communicates  through  respec- 
tive  pressure  compensating  flow  control  valves 
176a,  176b  to  supply  lines  178a,  178b  connected 
to  the  module  through  appropriate  fittings,  which  in 
turn  are  connected  to  the  respective  hydraulic  mo- 
tors  37  for  the  upper  and  lower  cleaning  devices 
22a,  22b.  The  pressure  compensating  flow  control 
valves  176a,  176b  may  be  selectively  set  to  limit 
the  hydraulic  fluid  flow  to  the  supply  lines  178a, 
178b  upon  actuation  of  the  hydraulic  control  valve 
174,  and  hence,  control  the  rotational  speed  of  the 
brush  rollers  24,  which  preferably  may  be  on  the 
order  of  175  rpm.  Hydraulic  return  lines  179a,  179b 
(FIG.  10)  for  the  hydraulic  motors  37  of  the  upper 
and  lower  cleaning  devices  22a,  22b  are  connected 
to  the  module  by  fittings,  which  in  turn  are  con- 
nected  to  a  common  hydraulic  fluid  return  manifold 
180  (FIG.  7).  A  single  return  line  connects  the 
return  manifold  180  to  the  main  hydraulic  return 
line  181  through  an  outlet  fitting,  in  this  instance 
again  located  on  the  top  side  of  the  module  110, 

for  completing  a  closed  loop  hydraulic  circuit. 
For  supplying  solvent  to  the  modules  110,  the 

solvent  supply  system  100,  as  best  depicted  in 
FIGS.  1,  2  and  11,  includes  a  solvent  supply  tank 

5  or  reservoir  185  housed  within  a  cabinet  186,  which 
in  the  illustrated  embodiment  is  located  upstream 
of  the  first  printing  unit  1  1  .  The  solvent  supply  tank 
185  communicates  through  a  control  valve  188  with 
a  main  solvent  supply  line  189,  which  in  turn  is 

io  connected  to  the  individual  modules  by  the  respec- 
tive  inlet  supply  lines  116.  Solvent  may  be  pumped 
to  the  reservoir  185  through  a  supply  line  190 
having  a  discharge  end  191  that  directs  solvent  into 
the  tank  through  a  filter  compartment  192.  The 

is  operation  of  the  pump,  and  hence  the  quantity  of 
solvent  directed  to  the  tank,  is  controlled  by  high 
and  low  level  float  valves  194,  195,  respectively. 
For  indicating  extreme  overflow  or  empty  condi- 
tions  and  for  initiating  an  appropriate  alarm  in  either 

20  event,  in  the  illustrated  embodiment,  overflow  and 
empty  float  valve  indicators  196,  198  are  disposed 
above  and  below  the  high  and  low  load  float  valves 
194,  195,  as  shown  in  FIG.  11.  It  will  be  understood 
that  solvent  from  the  tank  185  will  feed  the  main 

25  supply  line  189  by  gravity  flow  and  will  be  drawn 
through  the  modules  and  directed  out  of  the  supply 
lines  125a,  125b  upon  operation  of  the  positive 
displacement  pumps  115a,  115b  for  the  respective 
module.  Alternatively,  solvent  could  be  manually 

30  supplied  to  the  solvent  supply  reservoir  tank  185 
by  raising  a  pivotal  lid  199  of  the  cabinet  186  and 
pouring  solvent  through  the  filter  compartment  192. 

For  supplying  water  to  the  modules  110  for  use 
in  the  cleaning  devices  22a,  22b,  the  water  supply 

35  system  101,  as  best  depicted  in  FIGS.  10,  14  and 
15,  includes  a  water  supply  reservoir  or  tank  200, 
which  for  compactness  in  design,  is  contained  with- 
in  the  same  cabinet  186  as  the  solvent  supply 
reservoir  tank  185.  The  water  supply  tank  200 

40  similarly  feeds  a  main  water  supply  line  201 
through  a  control  valve  202,  and  the  main  supply 
line  201  communicates  with  the  respective  supply 
lines  141  for  the  modules  110.  The  water  supply 
tank  200  has  a  supply  line  204,  which  may  be  fed 

45  by  the  plant  water  supply  line  and  operated  under 
the  control  of  a  float  valve  205  for  maintaining  a 
determined  level  of  water  in  the  tank.  To  prevent 
overflow,  the  water  tank  200  in  this  instance  has  a 
stand  up  pipe  206  adapted  for  draining  water  that 

50  exceeds  the  upper  end  of  the  stand  up  pipe  206. 
Waste  effluents  from  the  printing  cylinder 

cleaning  devices,  which  includes  the  solvent  and 
water  applied  to  the  brush  rollers  and  blanket  cyl- 
inders  as  well  as  inks  and  foreign  matter  removed 

55  therefrom,  are  directed  from  the  drains  85  of  the 
respective  cleaning  devices  22a,  22b  to  a  solvent 
recovery  system.  In  the  illustrated  embodiment,  the 
drains  85  each  connect  with  a  main  return  line  210 
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that  feeds  a  waste  effluent  transfer  unit  or  tank  21  1 
(FIGS.  1,  2,  12-15).  Waste  effluent  received  in  the 
transfer  tank  211  (FIG.  12)  is  directed  to  a  flat  bed 
filter  apparatus  212  (FIG.  13)  upon  operation  of  an 
air  operated  pump  214  disposed  on  top  of  the 
transfer  unit  211.  The  pump  214  has  a  waste 
effluent  inlet  pipe  215  extending  in  depending  rela- 
tion  to  the  bottom  of  the  transfer  tank  with  a 
screened  inlet  216  through  which  liquid  is  drawn 
upwardly  from  the  tank  and  directed  through  a 
discharge  line  218.  Pressurized  air  to  the  pump  is 
controlled  by  a  solenoid  valve  219,  as  will  become 
apparent,  which  in  turn  is  actuated  by  a  float  valve 
220  within  the  tank  when  the  level  of  waste  effluent 
in  the  tank  exceeds  the  predetermined  level  as 
established  by  the  float  valve  220.  A  pressure 
regulator  221  controls  the  air  pressure  to  the  pump, 
and  hence,  the  speed  at  which  the  pump  directs 
fluids  out  of  the  transfer  tank  211  to  the  filter  bed 
apparatus  212. 

The  filter  bed  apparatus  212  may  be  of  a 
conventional  type  having  a  selectively  advanceable 
filter  medium  225  upon  which  waste  effluent  from 
the  discharge  line  218  is  dispersed.  When  the 
accumulated  solids  on  the  filter  medium  225  ex- 
ceeds  a  predetermined  weight,  a  motor  within  the 
filter  bed  apparatus  212  is  automatically  energized 
to  advance  the  filter  medium  225  for  bringing  a 
clean  section  thereof  under  the  discharge  end  of 
the  line  218  and  moving  the  previously  used  sec- 
tion  to  a  location  which  dumps  the  accumulated 
solids  thereon  into  receptacle  226. 

The  waste  effluent  passing  through  the  filter 
medium  225  is  pumped  from  the  filter  bed  appara- 
tus  212  to  a  solvent  recovery  unit  230,  which  may 
be  of  a  conventional  coalescer  type  operable  for 
separating  the  solvent  and  water  from  the  waste 
effluent.  Water  discharging  the  solvent  recovery 
unit  230  may  be  added  to  the  water  supply  tank  for 
re-use.  Solvent  exiting  the  solvent  recovery  unit 
230  may  be  passed  through  a  final  carbon  filter  for 
removing  color  pigment  and  other  impurities  and 
then  collected  for  reuse  in  the  system. 

The  pneumatic  system  104,  as  best  depicted 
in  FIGS.  18  and  19,  includes  a  main  pressurized  air 
supply  line  232  that  typically  would  be  connected 
to  the  pressurized  air  supply  in  the  plant  in  which 
the  printing  line  is  operating.  The  main  pressurized 
air  supply  line  232  is  connected  to  the  respective 
supply  lines  132  for  the  modules  110,  as  well  as  to 
the  pneumatic  pump  214  for  the  transfer  unit  211 
of  the  solvent  recovery  system. 

The  electrical  system  105  of  the  printing  cyl- 
inder  cleaning  system  is  depicted  in  FIG.  20.  An 
AC  power  supply  is  connected  to  main  electrical 
panel  235  which  in  turn  provides  the  necessary 
power  to  the  hydraulic  pump  171,  solvent  recovery 
unit  230,  flat  bed  filter  apparatus  212,  and  the 

transfer  unit  21  1  .  The  electrical  panel  235  further  is 
connected  to  a  microprocessor  based  controller 
236  that  communicates  with  each  of  the  modules 
110  through  a  respective  electrical  inlet  238  and 

5  the  module  control  panel  155.  Each  module  control 
panel  155  (FIGS.  8  and  9)  in  turn  is  connected  to 
module  control  solenoids  130,  150,  156  through  a 
conduit  239,  as  well  as  to  the  hydraulic  control 
solenoid  174  through  the  conduit  240.  Hence,  the 

io  module  control  solenoids  130,  150,  156,  174  may 
be  either  manually  controlled,  or  automatically  con- 
trolled  by  the  controller.  As  indicated  previously,  a 
manually  actuatable  switch  154  is  provided  on  the 
module  control  panel  154  for  deactuating  the  water 

is  supply  control  solenoid  150  in  the  event  that  it  is 
desired  to  carry  out  the  cleaning  operation  only 
with  solvent.  The  controller  236  also  preferably  is 
inter  faced  with  the  dryer  16  so  that  prior  to  the 
initiation  of  a  printing  cylinder  cleaning  operation 

20  the  dryer  is  automatically  set  to  a  maximum  con- 
dition  for  accommodating  the  amount  of  solvent 
that  will  be  applied  to  the  web  and  carried  into  the 
dryer  during  the  cleaning  operation. 

In  operation  of  the  printing  cylinder  cleaning 
25  system  12,  when  the  blankets  on  the  blanket  cyl- 

inders  19a,  19b  of  the  printing  units  11  are  to  be 
cleaned,  the  process  may  be  initiated  when  the 
controller  236  receives  either  by  an  operator  ini- 
tiated  signal  or  an  automatic  signal  prompted  by 

30  other  operating  stations  of  the  printing  line.  Imme- 
diately  after  the  signal  to  the  controller  236  for 
initiating  the  blanket  cleaning  operation,  the  control- 
ler  will  signal  to  the  dryer  16  to  prepare  for  the 
cleaning  operation,  such  as  by  establishing  a  maxi- 

35  mum  exhaust  and  purging  condition  for  accom- 
modating  the  solvents  that  will  be  carried  by  the 
moving  web  into  the  dryer  during  the  cleaning 
cycle.  When  a  return  signal  to  the  controller  236 
indicates  that  the  necessary  dryer  conditions  have 

40  been  met,  a  signal  may  be  directed  to  the  hydrau- 
lic  fluid  control  solenoid  174  to  permit  communica- 
tion  of  pressurized  hydraulic  fluid  to  each  hydraulic 
motor  37  for  rotating  and  oscillating  the  brush 
rollers  24  of  the  cleaning  devices  22a,  22b  in 

45  preparation  for  the  cleaning  operation.  A  signal  to 
the  modular  scrub  control  solenoid  156  will  permit 
communication  of  pressurized  air  to  the  air  cyl- 
inders  50  for  moving  each  brush  unit  14  from  its 
inoperative  removed  position  to  its  operative  posi- 

50  tion  with  the  brush  roller  24  engaging  the  blanket 
cylinder.  During  the  scrubbing  cycle,  a  series  of 
controlled  volume  shots  of  solvent  or  solvent  and 
water  mixture  may  be  applied  to  the  brush  rollers 
24  through  appropriate  signals  from  the  controller 

55  236  to  the  solvent  and  water  control  solenoids  130 
and  150.  It  will  be  understood  that  the  volume  of 
solvent  or  solvent/water  mixture  may  be  deter- 
mined  by  a  program  selected  by  the  operator, 
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depending  upon  the  capacitor  of  the  dryer.  During 
such  scrubbing  cycle,  the  flicker  bar  65  of  each 
cleaning  device  22a,  22b  is  in  an  inoperative  or 
retracted  position,  as  shown  in  solid  lines  in  FIG.  6, 
and  hence,  does  not  cause  the  brush  roller  24  to 
impart  increased  reactionary  bearing  forces  against 
the  blanket  cylinder,  nor  cause  the  premature  re- 
moval  of  solvents  from  the  brush  roller  during  the 
course  of  the  cleaning  operation,  nor  resist  the 
driving  motion  of  the  brush  roller,  all  as  is  typical  in 
prior  art  blanket  washers. 

Upon  completion  of  the  scrubbing  cycle,  the 
brush  unit  14  may  be  moved  from  its  operative 
position  to  its  retracted  position  upon  deactuation 
of  the  modular  scrub  solenoid  156  and  resulting 
communication  of  pressurized  air  to  the  air  cyl- 
inders  50  through  the  supply  lines  58,  and  at  the 
same  time,  the  flicker  bar  65  may  be  moved  from 
its  inoperative  position  to  its  operative  position  in 
engagement  with  the  respective  brush  roller  24 
through  communication  of  pressurized  air  through 
the  supply  line  93.  Continued  rotary  movement  of 
the  brush  roller  24  results  in  the  flicker  bar  65 
stripping  and  cleaning  the  brush  roller  of  foreign 
matter,  solvent  and  water  by  the  flicking  action  of 
the  brush  bristles  24  sequentially  passing  over  the 
flicker  bar  surface  66.  Because  the  brush  roller  24 
is  disengaged  from  the  respective  blanket  cylinder, 
the  brush  roller  may  be  driven  during  the  brush 
cleaning  cycle  without  the  resistance  of  the  brush 
roller's  engagement  with  the  blanket  cylinder.  Sol- 
vent  and  foreign  matter  stripped  from  the  brush 
roller  during  the  cleaning  operation  is  directed 
through  the  discharge  opening  70,  removable  tray 
71,  and  in  turn  to  the  trough  82  and  drain  line  85 
for  direction  to  the  main  return  line  210  to  the 
transfer  unit  tank  211.  The  waste  effluent  in  the 
transfer  tank  21  1  is  pumped  to  the  flat  bed  appara- 
tus  filter  212,  and  in  turn  is  directed  to  the  solvent 
recovery  unit  230  where  solvent  may  be  separated 
for  reuse  in  the  system. 

From  the  foregoing,  it  will  be  seen  that  the 
printing  cylinder  cleaning  system  of  the  present 
invention  is  adapted  to  permit  more  precise  control 
in  the  amount  of  solvent  used  during  the  cleaning 
operation,  and  hence,  enables  more  reliable  deter- 
mination  of  the  maximum  number  of  printing  units 
that  may  be  simultaneously  employed  in  a  printing 
operation  without  creating  a  potentially  dangerous 
condition  in  the  dryer  of  the  printing  line.  The 
control  modules  associated  with  each  printing  unit 
permit  close  proximity  control  of  the  printing  cyl- 
inder  cleaning  operation  and  facilitates  installation 
and  service  through  standardized  connections  be- 
tween  the  cleaning  devices  of  each  printing  unit 
and  the  outside  solvent,  liquid,  hydraulic,  pneu- 
matic,  and  electrical  sources.  Since  the  flicker  bar 
is  movable  to  a  disengaged  condition  from  the 

brush  roller  during  the  cleaning  cycle,  lesser 
amounts  of  solvent  are  required  during  the  cleaning 
cycle,  and  the  brush  roller  may  be  operated  at 
higher  speeds  with  lesser  tendencies  for  undesira- 

5  ble  vibration. 

Claims 

1.  A  printing  cylinder  cleaning  system  for  a  print- 
io  ing  line  (10)  having  a  plurality  of  printing  units 

(11)  each  having  first  and  second  printing  cyl- 
inders  (19a,  19b)  comprising 

a  separate  cleaning  device  (22a,22b)  asso- 
ciated  with  each  printing  cylinder,  said  clean- 

15  ing  devices  each  including  a  rotatably  driven 
brush  roller  (28)  mounted  for  selected  engage- 
ment  with  the  associated  printing  cylinder  for 
removing  inks  and  foreign  matter  thereon  and 
means  for  selectively  directing  cleaning  fluid 

20  onto  said  printing  cylinder  for  facilitating  clean- 
ing  thereof, 

a  cleaning  fluid  supply, 
a  separate  control  module  (110)  associated 

with  each  printing  unit,  said  control  modules 
25  each  including  at  least  one  cyclicly  operated 

positive  displacement  pump 
(1  15a,1  15b;140a,140b),  for  directing  a  prede- 
termined  quantity  of  cleaning  fluid  during  each 
cycle  of  operation,  means  connecting  said  con- 

30  trol  module  to  said  cleaning  fluid  supply  and 
means  (125a,125b)  connecting  said  control 
module  to  the  cleaning  devices  of  the  asso- 
ciated  printing  unit  and  said  positive  displace- 
ment  pump  being  selectively  operable  for  di- 

35  recting  a  controlled  predetermined  flow  of 
cleaning  fluid  to  the  fluid  directing  means  (41) 
of  at  least  one  of  said  cleaning  devices 
(22a,22b)  and  upon  termination  of  operation  of 
said  positive  displacement  pump  the  flow  of 

40  cleaning  fluid  to  said  fluid  directing  means  is 
simultaneously  interrupted. 

2.  The  printing  cylinder  cleaning  system  of  claim 
1,  characterised  in  that  each  said  module  (110) 

45  includes  a  separate  positive  displacement 
pump  (115a,140a)  for  supplying  cleaning  fluid 
to  the  cleaning  fluid  directing  means  (41)  of 
the  first  printing  cylinder  cleaning  device  (22a) 
of  the  associated  printing  unit  (11)  and  a  sepa- 

50  rate  positive  displacement  pump  (11  5b,  140b) 
for  directing  cleaning  fluid  to  the  cleaning  fluid 
directing  means  (41)  for  the  second  printing 
cylinder  cleaning  device  (22b)  of  the  asso- 
ciated  printing  unit  (11). 

55 
3.  The  printing  cylinder  cleaning  system  of  claim 

1  ,  characterised  in  that  said  cleaning  fluid  sup- 
ply  includes  a  supply  of  solvent  and  a  supply 

11 
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of  water,  and  each  module  (110)  includes  a 
plurality  of  positive  displacement  pumps  that 
are  selectively  operable  for  simultaneously  di- 
recting  a  mixture  of  solvent  and  water  from 
said  solvent  and  water  supplies  to  the  cleaning  5 
devices  (22a,22b)  for  the  associated  printing 
unit  (11). 

4.  The  printing  cylinder  cleaning  system  of  claim 
1,  characterised  in  that  it  includes  means  10 
(50,51,52),  for  moving  said  brush  roller  (28)  of 
each  cleaning  device  (22a,22b)  into  and  out  of 
engagement  with  the  respective  printing  cyl- 
inder  (19a,19b)  and  control  valve  means  within 
each  said  module  (110)  for  controlling  brush  is 
roller  moving  means  for  the  cleaning  devices 
of  the  associated  printing  unit  (11). 

5.  The  printing  cylinder  cleaning  system  of  claim 
4,  characterised  in  that  it  includes  a  supply  of  20 
pressurized  air,  said  brush  roller  moving 
means  for  each  cleaning  device  (22a,22b)  in- 
cluding  an  air  cylinder  (50)  and  said  control 
valve  means  of  each  module  is  selectively 
operable  for  controlling  communication  of  pres-  25 
surized  air  from  said  pressurized  air  supply  to 
said  air  cylinders  (50)  of  the  cleaning  devices 
(22a,22b)  of  the  associated  printing  unit  for 
controlling  operation  of  said  air  cylinders  (50) 
and  movement  of  the  brush  rollers  (28)  into  30 
and  out  of  engagement  with  the  printing  cyl- 
inders  (19a,19b)  of  the  printing  unit  (11). 

6.  The  printing  cylinder  cleaning  system  of  claim 
5,  characterised  in  that  said  air  cylinder  control 
valve  means  for  each  module  is  a  single  sole- 
noid  valve  (156). 

7.  The  printing  cylinder  cleaning  system  of  claim 
1,  characterised  in  that  said  pump  means  for 
each  module  includes  a  pair  of  solvent  supply 
positive  displacement  pumps  (115a,115b)  each 
for  directing  solvent  to  a  respective  one  of  the 
first  and  second  printing  cylinder  cleaning  de- 

from  said  hydraulic  fluid  supply  to  the  hydrau- 
lic  motor  means  of  each  cleaning  device 
(22a,22b)  of  the  associated  printing  unit  (11). 

5  9.  The  printing  cylinder  cleaning  system  of  claim 
8,  characterised  in  that  said  hydraulic  fluid 
controlling  means  for  each  module  includes  a 
selectively  adjustable  flow  compensating  con- 
trol  valve  (176a,176b)  for  establishing  a  pre- 

io  determined  flow  of  pressurized  fluid  from  the 
module  (110)  to  the  hydraulic  motor  means 
(171)  of  the  cleaning  devices  (22a,22b)  of  the 
associated  printing  unit  (11)  and  thereby  con- 
trolling  the  rotary  speed  of  the  brush  rollers 

15  (28). 

10.  The  printing  cylinder  cleaning  system  of  claim 
8,  characterised  in  that  said  hydraulic  motor 
means  includes  a  hydraulic  motor  (37)  asso- 

20  ciated  with  each  cleaning  device  (22a,22b)  said 
hydraulic  motors  each  have  a  hydraulic  fluid 
supply  line  (178a,  178b)  and  a  hydraulic  fluid 
return  line  (179a,179b),  said  modules  (110) 
each  including  a  hydraulic  fluid  feed  reservoir 

25  connected  to  said  main  hydraulic  fluid  supply 
(170)  and  said  feed  reservoir  being  connected 
to  the  hydraulic  motor  fluid  supply  lines 
(178a,178b)  for  the  cleaning  devices  (22a,22b) 
of  the  associated  printing  unit  (11). 

30 
11.  The  printing  cylinder  cleaning  system  of  claim 

10,  characterised  in  that  said  modules  each 
further  include  a  hydraulic  fluid  return  reser- 
voir,  and  said  return  reservoir  being  connected 

35  to  the  hydraulic  motor  fluid  return  lines 
(179a,179b)  of  the  associated  printing  unit  (11). 

12.  The  printing  cylinder  cleaning  system  of  claim 
11,  characterised  in  that  said  hydraulic  fluid 

40  feed  and  return  reservoirs  each  are  connected 
to  said  main  hydraulic  fluid  supply  (170)  to 
define  a  closed  loop  hydraulic  flow  path. 

13.  The  printing  cylinder  cleaning  system  of  claim 
45  1  ,  characterised  in  that  the  brush  roller  (28)  of 

each  cleaning  device  (22)  has  outwardly  ex- 
tending  bristles  (31)  and  each  cleaning  device 
(22)  includes  a  flicker  bar  (65)  and  means  for 
effecting  relative  movement  of  the  flicker  bar 

50  (65)  and  brush  roller  (28)  between  first  relative 
positions  in  which  said  flicker  bar  (65)  is  in 
removed  relation  to  the  bristles  (31)  of  the 
brush  roller  (28)  and  second  relative  positions 
in  which  flicker  bar  (65)  is  in  engaging  relation 

55  with  the  bristles  (31)  of  the  brush  roller  (28) 
such  that  the  bristles  (31)  thereof  pass  over  the 
flicker  bar  (65)  and  are  flexed  to  effect  removal 
of  cleaning  fluid  and  foreign  matter  carried  by 

vices  (22a)  fluid  directing  means  (41)  and  a  45 
pair  of  water  supply  positive  displacement 
pumps  (140a,140b)  each  for  directing  water  to 
a  respective  one  of  the  first  and  second  print- 
ing  cylinder  cleaning  devices  (22b)  fluid  direct- 
ing  means  (41).  50 

8.  The  printing  cylinder  cleaning  system  of  claim 
1,  characterised  in  that  it  includes  hydraulic 
motor  means  (171)  for  rotatably  driving  the 
brush  roller  (28)  of  each  cleaning  device,  a  55 
main  supply  of  pressurized  hydraulic  fluid,  and 
said  control  modules  (110)  each  include  means 
for  controlling  communication  of  hydraulic  fluid 

12 
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the  bristles  (31). 

14.  The  printing  cylinder  cleaning  system  of  claim 
13,  characterised  in  that  it  includes  means  for 
moving  said  brush  roller  (28)  of  each  cleaning 
device  (22)  into  and  out  of  engagement  with 
the  respective  printing  cylinder  (19a,19b)  and 
said  relative  movement  effecting  means  of 
each  cleaning  device  (22a,22b)  being  operable 
in  timed  relation  to  movement  of  the  brush 
roller  (28)  of  the  printing  device  into  and  out  of 
engagement  with  the  respective  printing  cyl- 
inder  (19a,19b). 

15.  The  printing  cylinder  cleaning  system  of  claim 
14,  characterised  in  that  said  relative  move- 
ment  effecting  means  is  operable  for  moving 
said  flicker  bar  (65)  and  brush  roller  (28)  to 
said  second  relative  positions  in  response  to 
movement  of  said  brush  roller  (28)  to  a  posi- 
tion  out  of  engagement  with  the  printing  cyl- 
inder  (19). 

16.  The  printing  cylinder  cleaning  system  of  claim 
13,  characterised  in  that  said  flicker  bar  (65)  of 
each  cleaning  device  (22)  has  a  substantially 
flat  surface  (66)  that  is  in  inclined  relation  to 
the  bristles  (31)  of  the  brush  roller  (28)  passing 
over  the  flicker  bar  (65)  when  said  flicker  bar 
(65)  and  brush  roller  (28)  are  in  said  second 
relative  positions. 

17.  The  printing  cylinder  cleaning  system  of  claim 
13,  characterised  in  that  said  flicker  bar  (65) 
engages  an  underside  of  said  brush  roller  (28) 
when  said  flicker  bar  (65)  and  brush  roller  (28) 
are  in  said  second  relative  positions. 

18.  The  printing  cylinder  cleaning  system  of  claim 
1,  characterised  in  that  it  includes  air  cylinder 
means  (50)  for  moving  the  brush  roller  (28)  of 
each  cleaning  device  into  and  out  of  engage- 
ment  with  the  respective  printing  cylinder 
(19a,19b),  a  supply  of  pressurized  air,  selec- 
tively  operable  control  valve  means  (15b)  with- 
in  each  module  for  controlling  communication 
of  pressurized  air  from  said  air  supply  to  said 
air  cylinder  means  of  the  cleaning  devices  of 
the  associated  printing  unit  (11),  hydraulic  mo- 
tor  means  for  rotatably  driving  the  brush  roller 
(28)  of  each  cleaning  device  (22)  a  main  sup- 
ply  of  pressurized  hydraulic  fluid,  and  control 
valve  means  within  each  module  for  controlling 
communication  of  pressurized  hydraulic  fluid 
from  said  main  hydraulic  fluid  supply  to  said 
hydraulic  motor  means  of  the  cleaning  devices 
of  the  associated  printing  unit  for  controlling 
rotational  movement  of  the  respective  brush 

rollers. 

Patentanspruche 

5  1.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  fur  eine  Druckmaschine  (10)  mit  einer 
Vielzahl  von  Druckeinheiten  (11),  die  jeweils 
einen  ersten  und  einen  zweiten  Platten-  oder 
Zwischenzylinder  (19a,  19b)  aufweisen, 

io  mit  einer  jedem  Platten-  oder  Zwischenzy- 
linder  zugeordneten,  gesonderten  Reinigungs- 
einrichtung  (22a,  22b),  wobei  die  Reinigungs- 
einrichtungen  jeweils  eine  drehend  angetriebe- 
ne  Burstenwalze  (28),  die  derart  angebracht 

is  ist,  dal3  sie  mit  dem  zugeordneten  Platten- 
oder  Zwischenzylinder  wahlweise  in  Eingriff 
gebracht  werden  kann,  urn  Farbe  und  Fremd- 
stoffe  von  diesem  zu  entfernen,  sowie  Mittel 
aufweist,  urn  bedarfsweise  Reinigungsflussig- 

20  keit  auf  den  Platten-  oder  Zwischenzylinder  zu 
leiten,  urn  dessen  Reinigung  zu  erleichtem, 

mit  einer  Versorgungseinrichtung  fur  Reini- 
gungsflussigkeit, 

mit  einem  jeder  Druckeinheit  zugeordne- 
25  ten,  gesonderten  Steuermodul  (110),  wobei  die 

Steuermodule  jeweils  wenigstens  eine  zyklisch 
betriebene  Verdrangerpumpe  (115a,  115b; 
140a,  140b),  urn  wahrend  jedes  Arbeitsspieles 
eine  vorbestimmte  Menge  Reinigungsflussig- 

30  keit  auszugeben,  Mittel  zum  Verbinden  des 
Steuermoduls  mit  der  Versorgungeinrichtung 
fur  Reinigungsflussigkeit  sowie  Mittel  (125a, 
125b)  aufweist,  die  den  Steuermodul  mit  den 
Reinigungseinrichtungen  der  jeweils  zugeord- 

35  neten  Druckeinheit  verbinden,  wobei  die  Ver- 
drangerpumpe  wahlweise  betreibbar  ist,  urn  ei- 
nen  gesteuerten,  vorbestimmten  Flul3  von  Rei- 
nigungsflussigkeit  auf  die  Flussigkeitsleitungs- 
mittel  (41)  wenigstens  einer  der  Reinigungsein- 

40  richtungen  (22a,  22b)  zu  leiten,  und  wobei  bei 
Beendigung  des  Betriebes  der  Verdranger- 
pumpe  der  Flul3  von  Reinigungsflussigkeit  auf 
die  Flussigkeitsleitungsmittel  gleichzeitig  unter- 
brochen  ist. 

45 
2.  Reinigungssystem  fur  Platten-  oder  Zwischen- 

zylinder  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dal3  jedes  Modul  (110)  eine  geson- 
derte  Verdrangerpumpe  (115b,  140a),  urn  Rei- 

50  nigungsflussigkeit  an  die  Reinigungsflussig- 
keitsleitungsmittel  (41)  des  ersten  Platten-  oder 
Zwischenzylinders  (22a)  der  zugeordneten 
Druckeinheit  (11)  zu  liefern,  sowie  eine  geson- 
derte  Verdrangerpumpe  (115b,  140b)  aufweist, 

55  urn  Reinigungsflussigkeit  an  die  Reinigungs- 
flussigkeitsleitungsmittel  (41)  der  zweiten  Rei- 
nigungseinrichtung  fur  den  Platten-  oder  Zwi- 
schenzylinder  (22b)  der  zugeordneten  Druck- 

13 
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einheit  (1  1)  zu  leiten. 

3.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  Versorgungseinrichtung  fur 
Reinigungsflussigkeit  eine  Versorgungseinrich- 
tung  fur  Losungsmittel  und  eine  Versorgungs- 
einrichtung  fur  Wasser  aufweist  und  daB  jedes 
Modul  (110)  eine  Vielzahl  Verdrangerpumpen 
aufweist,  die  wahlweise  betrieben  werden  kon- 
nen,  urn  gleichzeitig  eine  Mischung  aus  Lo- 
sungsmittel  und  Wasser  aus  den  Versorgungs- 
einrichtungen  fur  Losungsmittel  und  Wasser 
an  die  Reinigungseinrichtungen  (22a,  22b)  der 
zugeordneten  Druckeinheit  (11)  zu  leiten. 

4.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  es  in  jedem  Modul  (110)  Mittel 
(50,  51,  52)  zum  Bewegen  der  Burstenwalzen 
(18)  jeder  Reinigungseinrichtung  (22a,  22b)  in 
und  auBer  Eingriff  mit  dem  entsprechenden 
Platten-  oder  Zwischenzylinder  (19a)  sowie 
Steuerventilmittel  aufweist,  urn  die  Mittel  zur 
Bewegung  der  Burstenwalze  der  Reinigungs- 
einrichtungen  der  zugeordneten  Druckeinheit 
(1  1)  zu  steuern. 

5.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daB  es  eine  Versorgungseinrichtung 
fur  Druckluft  enthalt,  wobei  die  Mittel  zur  Be- 
wegung  der  Burstenwalze  jeder  Reinigungsein- 
richtung  (22a,  22b)  einen  Pneumatikzylinder 
(50)  enthalten  und  wobei  das  Steuerventilmittel 
jedes  Modules  wahlweise  betatigbar  ist,  urn 
die  Ubertragung  von  Druckluft  aus  der  Versor- 
gungseinrichtung  fur  Druckluft  an  die  Pneuma- 
tikzylinder  (50)  der  Reinigungseinrichtungen 
(22a,  22b)  der  zugeordneten  Druckeinheit  zu 
steuern,  urn  den  Betrieb  der  Pneumatikzylinder 
(50)  und  die  Bewegung  der  Burstenwalzen  (28) 
in  und  auBer  Eingriff  mit  den  Platten-  oder 
Zwischenzylindern  (19a,  19b)  der  Druckeinheit 
1  1  zu  steuern. 

6.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daB  das  Steuerventilmittel  fur  den 
Pneumatikzylinder  bei  jedem  Modul  ein  einzel- 
nes  Magnetspulensteuerventil  (156)  ist. 

7.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  Pumpenmittel  fur  jedes  Mo- 
dul  ein  Paar  Verdrangerpumpen  (115a,  115b) 
zur  Losungsmittelversorgung,  urn  Losungsmit- 
tel  zu  den  Reinigungseinrichtungen  (22a)  des 

ersten  oder  zweiten  Platten-  oder  Zwischenzy- 
linders  zu  schicken,  Flussigkeitsleitungsmittel 
(41)  und  ein  Paar  Verdrangerpumpen  (140a, 
140b)  zur  Wasserversorgung  enthalten,  die  je- 

5  weils  zum  Leiten  von  Wasser  an  Flussigkeits- 
leitungsmittel  (41)  der  Reinigungseinrichtungen 
(22b)  des  ersten  oder  zweiten  Zwischenzylin- 
ders  vorgesehen  sind. 

io  8.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  es  ein  Hydraulikmotormittel  (171) 
zum  drehenden  Antreiben  der  Burstenwalze 
(28)  jeder  Reinigungseinrichtung,  eine  Haupt- 

15  versorgungseinrichtung  fur  unter  Druck  stehen- 
de  Hydraulikflussigkeit  sowie  Steuermodule 
(110)  enthalt,  deren  jeder  Mittel  zum  Steuern 
der  Ubertragung  von  Hydraulikflussigkeit  von 
der  Versorgungseinrichtung  fur  Hydraulikflus- 

20  sigkeit  zu  dem  Hydraulikmotormittel  jeder  Rei- 
nigungseinrichtung  (22a,  22b)  der  zugeordne- 
ten  Druckeinheit  (11)  enthalt. 

9.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
25  zylinder  nach  Anspruch  8,  dadurch  gekenn- 

zeichnet,  daB  das  Mittel  zur  Steuerung  der 
Hydraulikflussigkeit  jedes  Modules  wahlweise 
einstellbare  Steuerventile  (176a,  176b)  zur 
FluBkompensation  zum  Aufbauen  eines  vorbe- 

30  stimmten  Flusses  unter  Druck  stehenden 
Fluids  von  dem  Modul  (110)  zu  dem  Hydraulik- 
mittelmotor  (171)  der  Reinigungseinrichtungen 
(22a,  22b)  der  zugeordneten  Druckeinheit  (11) 
enthalt  und  dabei  die  Drehzahl  der  Burstenwal- 

35  zen  (28)  steuert. 

10.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  daB  das  Hydraulikmotormittel  einen 

40  jeder  Reinigungseinrichtung  (22a,  22b)  zuge- 
ordneten  Hydraulikmotor  (37)  enthalt,  wobei  je- 
der  Hydraulikmotor  eine  Versorgungsleitung 
(178a,  178b)  fur  Hydraulikflussigkeit  und  eine 
Ruckfuhrungsleitung  (179a,  179b)  fur  Hydrau- 

45  likflussigkeit  aufweist,  wobei  die  Module  (110) 
jeweils  ein  Speisereservoir  fur  Hydraulikflussig- 
keit  aufweisen,  das  an  die  Hauptversorgung 
(170)  fur  Hydraulikflussigkeit  angeschlossen 
ist,  und  wobei  das  Speisereservoir  mit  den 

50  Fluidversorgungsleitungen  (178a,  178b)  des 
Hydraulikmotors  der  Reinigungseinrichtungen 
(22a,  22b)  der  zugeordneten  Druckeinheit  (11) 
verbunden  ist. 

55  11.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  10,  dadurch  gekenn- 
zeichnet,  daB  jeder  Modul  auBerdem  ein  Ruck- 
fuhrungsreservoir  fur  Hydraulikflussigkeit  auf- 
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weist  und  daB  das  Ruckfuhrungsreservoir  mit 
den  Fluidruckfuhrungsleitungen  (179a,  179b) 
des  Hydraulikmotors  der  zugeordneten  Druck- 
einheit  (11)  verbunden  ist. 

12.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  11,  dadurch  gekenn- 
zeichnet,  daB  das  Speisereservoir  fur  Hydrau- 
likflussigkeit  und  das  Ruckfuhrungsreservoir 
fur  Hydraulikflussigkeit  an  die  gleiche  Versor- 
gungseinrichtung  fur  Hydraulikflussigkeit  (170) 
angeschlossen  sind,  urn  einen  geschlossenen 
Hydraulikkreislauf  zu  bilden. 

13.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  Burstenwalze  (28)  jeder  Rei- 
nigungseinrichtung  (22)  sich  nach  auBen  er- 
streckende  Borsten  (31)  aufweist  und  daB  jede 
Reinigungseinrichtung  (22)  eine  Abstreifschie- 
ne  (65)  sowie  Mittel  zur  Erzeugen  einer  Rela- 
tivbewegung  zwischen  der  Abstreifschiene  (65) 
und  der  Burstenwalze  (28)  zwischen  einer  er- 
sten  Relativposition,  in  der  die  Abstreifschiene 
(65)  von  den  Borsten  (31)  der  Burstenwalze 
(28)  weg  bewegt  ist,  und  einer  zweiten  Relativ- 
position  enthalt,  in  der  die  Abstreifschiene  (65) 
mit  den  Borsten  (31)  der  Burstenwalze  (28) 
derart  in  Eingriff  steht,  daB  deren  Borsten  (31) 
uber  die  Abstreifschiene  (65)  laufen  und  gebo- 
gen  werden,  urn  ein  Entfernen  der  Reinigungs- 
flussigkeit  und  der  von  den  Borsten  (31)  getra- 
genen  Fremdstoffe  zu  bewirken. 

14.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  daB  es  Mittel  enthalt,  urn  die  Bur- 
stenwalze  (28)  jeder  Reinigungseinrichtung 
(22)  in  und  auBer  Eingriff  mit  dem  entspre- 
chenden  Platten-  oder  Zwischenzylinder  (19a, 
19b)  zu  bringen,  wobei  die  die  Relativbewe- 
gung  bewirkenden  Mittel  jeder  Reinigungsein- 
richtung  (22a,  22b)  zeitlich  koordiniert  zu  der 
Bewegung  der  Burstenwalze  (28)  der  Druck- 
einrichtung  in  und  auBer  Eingriff  mit  dem  ent- 
sprechenden  Platten-  oder  Zwischenzylinder 
(19a,  19b)  bringbar  sind. 

15.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  14,  dadurch  gekenn- 
zeichnet,  daB  das  die  Relativbewegung  bewir- 
kende  Mittel  dazu  dient,  die  Abstreifschiene 
(65)  und  die  Burstenwalze  (28)  gesteuert  von 
der  Bewegung  der  Burstenwalze  (28)  in  die 
zweite  Relativposition  auBer  Eingriff  mit  dem 
Platten-  oder  Zwischenzylinder  (19)  zu  bringen. 

16.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
zylinder  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  daB  die  Abstreifschiene  (65)  jeder 
Reinigungseinrichtung  (22)  eine  im  wesentli- 

5  chen  ebene  Flache  (66)  aufweist,  die  zu  den 
Borsten  (31)  der  Burstenwalze  (28)  geneigt  ist, 
die  uber  die  Abstreifschiene  (65)  laufen,  wenn 
die  Abstreifschiene  (65)  und  die  Burstenwalze 
(28)  in  der  zweiten  Relativposition  stehen. 

10 
17.  Reinigungssystem  fur  Platten-  oder  Zwischen- 

zylinder  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  daB  die  Abstreifschiene  (65),  wenn 
sich  die  Abstreifschiene  (65)  und  die  Bursten- 

15  walze  (28)  in  der  zweiten  Relativposition  befin- 
den,  mit  einer  Unterseite  der  Burstenwalze  (28) 
in  Eingriff  steht. 

18.  Reinigungssystem  fur  Platten-  oder  Zwischen- 
20  zylinder  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  daB  es  Pneumatikzylindermittel  (50) 
zur  Bewegung  der  Burstenwalze  (28)  jeder 
Reinigungseinrichtung  in  und  auBer  Eingriff  mit 
dem  entsprechenden  Platten-  oder  Zwischen- 

25  zylinder  (19a,  19b),  eine  Druckluftversorgungs- 
einrichtung,  wahlweise  betatigbare  Steuerven- 
tilmittel  (15b)  innerhalb  jedes  Modules  zum 
Steuern  der  Beaufschlagung  der  Pneumatikzy- 
lindermittel  der  Reinigungseinrichtungen  der 

30  zugeordneten  Druckeinheit  (11)  mit  Druckluft 
von  der  Druckluftversorgungseinrichtung,  Hy- 
draulikmotormittel  zum  drehenden  Antreiben 
der  Burstenwalze  (28)  jeder  Reinigungseinrich- 
tung  (22),  eine  Hauptversorgungseinrichtung 

35  fur  Hydraulikfluid  sowie  Steuerventilmittel  in  je- 
dem  Modul  enthalt,  urn  die  Beaufschlagung 
der  Hydraulikmotormittel  der  Reinigungsein- 
richtungen  der  zugeordneten  Druckeinheit  mit 
Hydraulikflussigkeit  aus  der  Hauptversorgungs- 

40  einrichtung  fur  Hydraulikflussigkeit  zu  steuern, 
urn  die  Drehbewegung  der  entsprechenden 
Burstenwalzen  zu  steuern. 

Revendicatlons 
45 

1.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  pour  une  ligne  (10)  d'impression  ayant 
plusieurs  unites  (11)  d'impression  comportant 
chacune  des  premier  et  second  cylindres  (19a, 

50  19b)  d'impression,  comportant 
un  dispositif  separe  (22a,  22b)  de  nettoya- 

ge  associe  a  chaque  cylindre  d'impression, 
lesdits  dispositifs  de  nettoyage  comprenant 
chacun  un  rouleau  a  brosse  (28)  entraTne  en 

55  rotation,  monte  pour  entrer  selectivement  en 
contact  avec  le  cylindre  associe  d'impression 
afin  d'eliminer  les  encres  et  les  matieres  etran- 
geres  qu'il  porte,  et  des  moyens  pour  diriger 
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selectivement  un  fluide  de  nettoyage  sur  ledit 
cylindre  d'impression  afin  d'en  faciliter  le  net- 
toyage, 

une  alimentation  en  fluide  de  nettoyage, 
un  module  separe  (110)  de  commande  5 

associe  a  chaque  unite  d'impression,  lesdits 
modules  de  commande  comprenant  chacun  au 
moins  une  pompe  volumetrique  (115a,  115b  ; 
140a,  140b)  a  commande  cyclique,  pour  din- 
ger  une  quantite  predetermined  de  fluide  de  10 
nettoyage  durant  chaque  cycle  de  fonctionne- 
ment,  des  moyens  raccordant  ledit  module  de 
commande  a  ladite  alimentation  en  fluide  de 
nettoyage  et  des  moyens  (125a,  125b)  raccor- 
dant  ledit  module  de  commande  aux  dispositifs  is 
de  nettoyage  de  I'unite  d'impression  associee 
et  ladite  pompe  volumetrique  pouvant  etre 
mise  en  oeuvre  selectivement  pour  diriger  un 
ecoulement  predetermine  et  commande  de 
fluide  de  nettoyage  vers  les  moyens  (41)  diri-  20 
geant  le  fluide  d'au  moins  I'un  desdits  disposi- 
tifs  de  nettoyage  (22a,  22b)  et,  a  la  fin  de 
I'operation  effectuee  par  ladite  pompe  volume- 
trique,  I'ecoulement  de  fluide  de  nettoyage 
vers  lesdits  moyens  dirigeant  le  fluide  est  in-  25 
terrompu  simultanement. 

Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  1  ,  caracterise  en  ce 
que  chacun  desdits  modules  (110)  comprend  30 
une  pompe  volumetrique  separee  (115a,  140a) 
pour  fournir  du  fluide  de  nettoyage  aux 
moyens  (41)  dirigeant  du  fluide  de  nettoyage 
du  dispositif  de  nettoyage  (22a)  du  premier 
cylindre  d'impression  de  I'unite  d'impression  35 
associee  (11)  et  une  pompe  volumetrique  se- 
paree  (115b,  140b)  destinee  a  diriger  du  fluide 
de  nettoyage  vers  les  moyens  (41)  dirigeant 
du  fluide  de  nettoyage  pour  le  dispositif  de 
nettoyage  (22b)  du  second  cylindre  d'impres-  40 
sion  de  I'unite  d'impression  associee  (11). 

Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  1  ,  caracterise  en  ce 
que  ladite  alimentation  en  fluide  de  nettoyage  45 
comprend  une  alimentation  en  solvant  et  une 
alimentation  en  eau,  et  chaque  module  (110) 
comprend  plusieurs  pompes  volumetriques  qui 
peuvent  etre  mises  en  oeuvre  selectivement 
pour  diriger  simultanement  un  melange  de  sol-  so 
vant  et  d'eau  depuis  lesdites  alimentations  en 
solvant  et  en  eau  vers  les  dispositifs  de  net- 
toyage  (22a,  22b)  pour  I'unite  d'impression  as- 
sociee  (11). 

55 
Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  1  ,  caracterise  en  ce 
qu'il  comprend  des  moyens  (50,  51)  destines  a 

deplacer  ledit  rouleau  a  brosse  (28)  de  chaque 
dispositif  de  nettoyage  (22a,  22b)  pour  I'ame- 
ner  en  contact  avec  le  cylindre  d'impression 
respectif  (19a,  19b)  et  I'eloigner  de  ce  cylindre, 
et  des  moyens  a  valves  de  commande  a  I'inte- 
rieur  de  chacun  desdits  modules  (110)  pour 
commander  les  moyens  de  deplacement  du 
rouleau  a  brosse  pour  les  dispositifs  de  net- 
toyage  de  I'unite  d'impression  associee  (11). 

5.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  4,  caracterise  en  ce 
qu'il  comprend  une  alimentation  en  air  compri- 
me,  lesdits  moyens  de  deplacement  du  rou- 
leau  a  brosse  pour  chaque  dispositif  de  net- 
toyage  (22a,  22b)  comprenant  un  cylindre 
pneumatique  (50)  et  lesdits  moyens  a  valves 
de  commande  de  chaque  module  peuvent  etre 
mis  en  oeuvre  selectivement  pour  commander 
une  communication  d'air  comprime  de  ladite 
alimentation  en  air  comprime  auxdits  cylindres 
pneumatiques  (50)  des  dispositifs  de  nettoya- 
ge  (22a,  22b)  de  I'unite  d'impression  associee 
pour  commander  le  fonctionnement  desdits  cy- 
lindres  pneumatiques  (50)  et  le  mouvement 
des  rouleaux  a  brosse  (28)  jusqu'en  contact 
avec  les  cylindres  d'impression  (19a,  19b)  de 
I'unite  d'impression  (11)  et  hors  de  contact 
avec  ces  cylindres. 

6.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  5,  caracterise  en  ce 
que  lesdits  moyens  a  valves  de  commande 
des  cylindres  pneumatiques  pour  chaque  mo- 
dule  comprennent  une  electrovalve  unique 
(156). 

7.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  1  ,  caracterise  en  ce 
que  lesdits  moyens  a  pompes  pour  chaque 
module  comprennent  deux  pompes  volumetri- 
ques  (115a,  115b)  d'alimentation  en  solvant 
destinees  chacune  a  diriger  un  solvant  vers 
I'un,  respectif,  des  moyens  (41)  dirigeant  un 
fluide  des  dispositifs  (22a)  de  nettoyage  des 
premier  et  second  cylindres  d'impression,  les 
deux  pompes  volumetriques  (140a,  140b)  d'ali- 
mentation  en  eau  destinees  a  diriger  chacune 
de  I'eau  vers  I'un,  respectif,  des  moyens  (41) 
dirigeant  un  fluide  des  dispositifs  (22b)  de  net- 
toyage  des  premier  et  second  cylindres  d'im- 
pression. 

8.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  1  ,  caracterise  en  ce 
qu'il  comprend  un  moyen  (171)  a  moteur  hy- 
draulique  destine  a  entraTner  en  rotation  le 
rouleau  a  brosse  (28)  de  chaque  dispositif  de 
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nettoyage,  une  alimentation  principale  en  fluide 
hydraulique  sous  pression,  et  lesdits  modules 
de  commande  (110)  comprennent  chacun  des 
moyens  pour  commander  une  communication 
de  fluide  hydraulique  depuis  ladite  alimentation 
en  fluide  hydraulique  jusqu'au  moyen  a  moteur 
hydraulique  de  chaque  dispositif  de  nettoyage 
(22a,  22b)  de  I'unite  d'impression  associee 
(11). 

9.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  8,  caracterise  en  ce 
que  lesdits  moyens  de  commande  de  fluide 
hydraulique  pour  chaque  module  comprennent 
une  valve  (176a,  176b)  de  commande  de  com- 
pensation  d'ecoulement,  reglable  selective- 
ment,  destinee  a  etablir  un  ecoulement  prede- 
termine  de  fluide  sous  pression  depuis  le  mo- 
dule  (110)  vers  les  moyens  (171)  a  moteurs 
hydrauliques  des  dispositifs  de  nettoyage  (22a, 
22b)  de  I'unite  d'impression  associee  (11)  et  a 
commander  ainsi  la  vitesse  de  rotation  des 
rouleaux  a  brasses  (28). 

10.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  8,  caracterise  en  ce 
que  ledit  moyen  a  moteur  hydraulique  com- 
prend  un  moteur  hydraulique  (37)  associe  a 
chaque  dispositif  de  nettoyage  (22a,  22b),  les- 
dits  moteurs  hydrauliques  ayant  chacun  une 
conduite  (178a,  178b)  d'alimentation  en  fluide 
hydraulique  et  une  conduite  (179a,  179b)  de 
retour  de  fluide  hydraulique,  lesdits  modules 
(110)  comprenant  chacun  un  reservoir  d'ali- 
mentation  en  fluide  hydraulique  raccorde  a  la- 
dite  alimentation  principale  (170)  en  fluide  hy- 
draulique  et  ledit  reservoir  d'alimentation  etant 
raccorde  aux  conduites  (178a,  178b)  d'alimen- 
tation  en  fluide  des  moteurs  hydrauliques  pour 
les  dispositifs  de  nettoyage  (22a,  22b)  de  I'uni- 
te  d'impression  associee  (11). 

11.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  10,  caracterise  en 
ce  que  lesdits  modules  comprennent  en  outre 
chacun  un  reservoir  de  retour  de  fluide  hydrau- 
lique,  et  ledit  reservoir  de  retour  est  raccorde 
aux  conduites  (179a,  179b)  de  retour  de  fluide 
pour  les  moteurs  hydrauliques  de  I'unite  d'im- 
pression  associee  (11). 

12.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  11,  caracterise  en 
ce  que  lesdits  reservoirs  d'alimentation  et  de 
retour  de  fluide  hydraulique  sont  raccordes 
chacun  a  ladite  alimentation  principale  (170)  en 
fluide  hydraulique  pour  definir  un  trajet  d'ecou- 
lement  hydraulique  en  circuit  ferme. 

13.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  1  ,  caracterise  en  ce 
que  le  rouleau  a  brosse  (28)  de  chaque  dispo- 
sitif  de  nettoyage  (22)  comporte  des  soies  (31) 

5  s'etendant  vers  I'exterieur  et  chaque  dispositif 
de  nettoyage  (22)  comprend  une  barre  oscil- 
lante  (65)  et  des  moyens  pour  produire  un 
mouvement  relatif  de  la  barre  oscillante  (65)  et 
du  rouleau  a  brosse  (28)  entre  des  premieres 

io  positions  relatives  dans  lesquelles  ladite  barre 
oscillante  (65)  est  eloignee  des  soies  (31)  du 
rouleau  a  brosse  (28)  et  des  secondes  posi- 
tions  relatives  dans  lesquelles  la  barre  oscillan- 
te  (65)  est  en  relation  de  contact  avec  les 

is  soies  (31)  du  rouleau  a  brosse  (28)  de  maniere 
que  ces  soies  (31)  passent  sur  la  barre  oscil- 
lante  (65)  et  flechissent  pour  que  le  fluide  de 
nettoyage  et  les  matieres  etrangeres  portees 
par  les  soies  (31)  en  soient  elimines. 

20 
14.  Systeme  de  nettoyage  de  cylindres  d'impres- 

sion  selon  la  revendication  13,  caracterise  en 
ce  qu'il  comprend  des  moyens  pour  deplacer 
ledit  rouleau  a  brosse  (28)  de  chaque  dispositif 

25  de  nettoyage  (22)  jusqu'en  contact  avec  le 
cylindre  d'impression  respectif  (19a,  19b)  et 
hors  de  contact  avec  celui-ci,  et  lesdits 
moyens  produisant  le  mouvement  relatif  de 
chaque  dispositif  de  nettoyage  (22a,  22b)  pou- 

30  vant  etre  mis  en  oeuvre  en  relation  de  temps 
avec  le  mouvement  du  rouleau  a  brosse  (28) 
du  dispositif  d'impression  jusqu'en  contact 
avec  le  cylindre  d'impression  respectif  (19a, 
19b)  et  hors  de  contact  avec  lui. 

35 
15.  Systeme  de  nettoyage  de  cylindres  d'impres- 

sion  selon  la  revendication  14,  caracterise  en 
ce  que  lesdits  moyens  produisant  le  mouve- 
ment  relatif  peuvent  etre  mis  en  oeuvre  pour 

40  deplacer  ladite  barre  oscillante  (65)  et  ledit 
rouleau  a  brosse  (28)  jusqu'auxdites  secondes 
positions  relatives  en  reponse  a  un  mouve- 
ment  dudit  rouleau  a  brosse  (28)  vers  une 
position  hors  de  contact  avec  le  cylindre  d'im- 

45  pression  (19). 

16.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  13,  caracterise  en 
ce  que  la  barre  oscillante  (65)  de  chaque  dis- 

50  positif  de  nettoyage  (22)  presente  une  surface 
sensiblement  plate  (66)  qui  est  inclinee  par 
rapport  aux  soies  (31)  du  rouleau  a  brosse  (28) 
passant  sur  la  barre  oscillante  (65)  lorsque 
ladite  barre  oscillante  (65)  et  ledit  rouleau  a 

55  brosse  (28)  sont  dans  lesdites  secondes  posi- 
tions  relatives. 

17 
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17.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  13,  caracterise  en 
ce  que  ladite  barre  oscillante  (65)  porte  contre 
un  cote  inferieur  dudit  rouleau  a  brosse  (28) 
lorsque  ladite  barre  oscillante  (65)  et  ledit  rou-  5 
leau  a  brosse  (28)  sont  dans  lesdites  secondes 
positions  relatives. 

18.  Systeme  de  nettoyage  de  cylindres  d'impres- 
sion  selon  la  revendication  1  ,  caracterise  en  ce  10 
qu'il  comprend  un  moyen  a  cylindre  pneumati- 
que  (50)  destine  a  deplacer  le  rouleau  a  bros- 
se  (28)  de  chaque  dispositif  de  nettoyage  pour 
I'amener  en  contact  avec  le  cylindre  d'impres- 
sion  respectif  (19a,  19b)  et  I'eloigner  de  ce  is 
cylindre,  une  alimentation  en  air  comprime,  un 
moyen  (15b)  a  valve  de  commande  pouvant 
etre  mis  en  oeuvre  selectivement  a  I'interieur 
de  chaque  module  pour  commander  une  com- 
munication  d'air  comprime  de  ladite  alimenta-  20 
tion  en  air  auxdits  moyens  a  cylindres  pneu- 
matiques  des  dispositifs  de  nettoyage  de  I'uni- 
te  d'impression  associee  (11),  un  moyen  a 
moteur  hydraulique  destine  a  entraTner  en  rota- 
tion  le  rouleau  a  brosse  (28)  de  chaque  dispo-  25 
sitif  de  nettoyage  (22),  une  alimentation  princi- 
pale  en  fluide  hydraulique  sous  pression,  et 
des  moyens  a  valves  de  commande  a  I'inte- 
rieur  de  chaque  module  pour  commander  une 
communication  de  fluide  hydraulique  sous  30 
pression  de  ladite  alimentation  principale  en 
fluide  hydraulique  auxdits  moyens  a  moteurs 
hydrauliques  des  dispositifs  de  nettoyage  de 
I'unite  d'impression  associee  afin  de  comman- 
der  le  mouvement  de  rotation  des  rouleaux  a  35 
brosse  respectifs. 
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