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©  Thermal-adjustment  method  for  controlling  printing  press  impressions. 

©  A  method  for  controlling  the  printing  efficiency  of 
a  printing  press  by  thermally  maintaining  the  opti- 
mum  orientation  of  the  operating  members.  The  opti- 
mum  setting  is  maintained  by  thermally  adjusting  the 

length  of  the  frame  support  to  maintain  an  even 
pressure  between  printing  cylinders  and  maintain 
gaps  between  bearers  while  the  press  is  in  opera- 
tion. 
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Field  Of  The  Invention 

This  invention  relates  to  machines  in  which  a 
first  rotating  member  is  maintained  in  close  phys- 
ical  relationship  to  a  second  fixed  or  rotating  mem- 
ber  and  more  particularly  to  a  method  for  thermally 
controlling  the  spacing  between  the  bearers  of  the 
first  and  second  members  such  that  the  machine 
operates  "off-bearer".  While  the  invention  is  thus 
broadly  applicable,  it  is  disclosed  more  fully  with 
reference  to  the  printing  art  to  which  it  is  particu- 
larly  applicable. 

For  modern  printing  operations,  a  web  of  paper 
is  fed  into  a  printing  press  where  it  is  passed 
between  a  pair  of  cylinders  which  print  ink  images 
on  one  or  both  sides  of  the  web.  In  an  offset  press, 
which  is  selected  as  being  representative  of  print- 
ing  presses  to  which  the  present  invention  can  be 
applied,  these  printing  cylinders  are  called  blanket 
cylinders.  The  blanket  cylinders  are  precisely  sup- 
ported  for  rotation  in  a  rigid  frame  which  maintains 
a  firm  pressure  between  the  cylinders.  The  ink 
images  are  transferred  to  the  blanket  cylinders  by 
plate  cylinders  via  techniques  well  known  in  the  art 
and  unimportant  to  the  present  invention. 

In  a  conventional  offset  press,  the  blanket  cyl- 
inders  are  connected  axially  to  bearer  elements, 
which  in  turn  are  connected  by  a  journal  for  rota- 
tion  about  bearings.  The  bearings  are  fixedly  at- 
tached  to  the  frame  supports,  and  the  distance 
between  bearings  is  fixed  prior  to  operation  of  the 
press.  The  blanket  and  plate  cylinders  are  slightly 
undercut  from  their  respective  bearers  causing 
each  pair  of  bearers  to  engage  the  other  pair  of 
bearers. 

During  normal  operation  of  an  offset  press,  the 
bearer  elements  come  into  contact  which  results  in 
tremendous  amounts  of  frictional  force  acting  on 
the  bearers.  Heavy  loads  of  up  to  3  1/2  tons  are 
added  to  the  blanket  bearers  from  plate  cylinder 
bearers  causing  high  stresses  between  each  bearer 
nip  (i.e.  plate  to  blanket,  blanket  to  blanket  and 
blanket  to  plate  bearers  going  from  top  to  bottom 
in  the  printing  unit.) 

It  is  not  uncommon  in  conventional  offset 
presses  for  loads  between  blanket  cylinder  bearers 
of  5  1/2  tons  at  both  nip  points  due  to  cylinder 
journal  deflections  inherent  in  the  press  when  op- 
erating  at  such  a  load.  The  total  load  on  a  bearered 
offset  press  can  be  summed  wherein  there  are  3 
1/2  tons  at  each  of  the  bearer  nip  points  (total  of  4 
nip  points)  between  blanket  cylinders  and  plate 
cylinders,  plus  5  1/2  tons  at  each  nip  point  between 
blanket  cylinder  bearers  for  a  total  of  25  tons  in 
each  printing  unit.  As  the  press  runs,  this  load  may 
increase,  further  deflecting  journals  which  results  in 
curved  printing  cylinders  resulting  in  diminished 
print  quality  and  waste.  In  addition,  frictional  force 

on  the  bearer  elements  cause  a  heat  build  up  at 
the  edges  of  the  plate  and  blanket  cylinders  caus- 
ing  the  blanket  cylinders  to  further  bow,  thereby 
reducing  the  clarity  of  the  print. 

5  Frictional  force  also  causes  greater  wear  on  the 
bearers  and  bearings.  The  contact  between  bearer 
elements  is  aggravated  during  operation  of  the 
press  by  the  expansion  of  the  bearer  elements  due 
to  centrifugal  forces  created  by  high  speed  opera- 

io  tion.  The  temperature  of  the  bearers  tends  to  in- 
crease  causing  further  expansion  and  bowing  of  the 
cylinders.  This  expansion  by  heat  and  erosion  of 
the  bearers  by  friction  seriously  hampers  attempts 
to  keep  the  press  positioned  to  maximize  print 

75  quality  and  efficiency. 
Although  it  has  been  possible  to  preset  the 

bearer  elements  such  that  they  are  not  in  contact 
initially,  little  success  has  been  achieved  in  main- 
taining  this  spacing  such  that  a  good  dot  structure 

20  is  maintained. 
Even  in  non-bearered  presses  or  Flexo  presses 

journal  deflection  exist.  Although  the  cylinders  tend 
to  deflect  much  less  than  bearer  presses,  control  of 
the  distance  between  cylinders  is  left  to  setting  the 

25  distance  between  cylinders  prior  to  operation.  As 
the  press  is  operated,  heat  generated  in  the  frames 
and  press  speeds  distort  the  initial  setting  causing 
print  quality  inefficiencies. 

30  SUMMARY  OF  THE  INVENTION 

In  accordance  with  the  present  invention,  the 
problems  involved  with  operating  a  web  offset 
press  "off-bearer"  at  high  printing  speeds  are  over- 

35  come  by  a  method  for  thermally  controlling  the 
space  between  bearers.  Additionally,  the  problem 
of  print  inefficiencies  associated  with  non-bearered 
or  Flexo  presses  is  also  overcome  by  the  disclosed 
method. 

40  As  applied  to  an  offset  press,  the  pressure 
between  a  blanket  cylinder  and  a  plate  cylinder  can 
be  controlled  by  a  thermal  adjusting  apparatus 
operating  on  the  frame  which  supports  the  cyl- 
inders  as  disclosed  in  U.S.  Patent  No.  4,426,897. 

45  However,  the  method  disclosed  in  the  '897  patent 
did  not  completely  cure  the  problems  of  the  plate 
and  blanket  cylinders  bowing  out  at  the  edges  due 
to  the  increased  heat  and  increased  load  caused 
by  friction  between  bearer  elements,  nor  was  it 

50  appreciated  how  the  '897  invention  could  be  ap- 
plied  to  operating  an  offset  press  off-bearer.  The 
present  invention  provides  a  method  of  thermally 
controlling  the  distance  between  the  bearer  ele- 
ments  such  that  a  fixed  space  is  maintained  be- 

55  tween  the  bearers  thereby  avoiding  bowing  of  the 
plate  and  blanket  cylinders.  By  operating  off-bearer 
and  avoiding  a  bowing  of  the  blanket  and  plate 
cylinders  the  operational  efficiency  of  the  press  is 
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significantly  increased. 
A  method  of  operating  a  rotary  machine  in 

accordance  with  the  present  invention  is  to  be 
applied  to  an  apparatus  comprising  a  frame  having 
first  and  second  support  portions,  an  operating 
member  mounted  on  the  support  portions  for  rota- 
tion,  a  cooperating  member  mounted  on  the  sup- 
port  portions  and  disposed  relative  to  the  operating 
member  so  that  printing,  cutting  or  perforating  is 
performed  on  a  web  of  material  as  it  passes  be- 
tween  the  operating  and  cooperating  members  and 
the  operating  member  is  rotated.  The  method  as  it 
applies  to  an  offset  press  comprises  the  steps  of 
setting  the  frame  supports  to  a  predetermined  tem- 
perature  above  the  ambient,  situating  the  bearers 
so  that  there  is  a  selected  space  between  them, 
packing  the  blanket  cylinder  "lightly"  such  that  the 
radius  of  the  blanket  cylinder  is  slightly  greater 
than  the  radius  of  the  bearers,  monitoring  the 
space  between  the  bearers  during  operation  of  the 
press,  and  adjusting  the  temperature  of  the  frame 
supports  to  keep  the  distance  between  the  bearers 
adequate  to  assure  satisfactory  print  quality. 

Heating  the  frame  supports  to  an  initial  tem- 
perature  above  ambient  temperature  and  position- 
ing  the  bearers  such  that  there  is  a  predetermined 
distance  between  them  and  permits  the  distance 
between  the  bearers  to  be  adjusted  during  opera- 
tion  of  the  press  by  varying  the  temperature  of  the 
frame  supports.  Because  the  bearings  are  attached 
to  the  frame  supports,  increasing  the  temperature 
of  the  frame  supports  increases  the  frame  supports 
effective  length  thus  increasing  the  distance  be- 
tween  bearers.  Thermally  adjusting  the  distance 
between  the  bearers  via  increasing  the  length  of 
the  frame  supports  offsets  any  increase  in  the 
radius  of  the  bearers  due  to  centrifugal  force  caus- 
ed  by  operating  the  press  at  high  speeds.  Alter- 
natively,  the  distance  between  the  bearers  may  be 
decreased  by  decreasing  the  temperature  of  the 
frame  supports  when  off-bearer  operation  is  not 
desired.  The  temperature  control  is  coordinated  or 
synchronized  with  the  speed  of  rotation  of  the 
machine  by  controlling  the  temperature  in  propor- 
tion  to  that  speed  of  rotation. 

By  running  the  press  "off-bearer",  friction  cre- 
ated  by  the  contact  between  bearers  is  removed. 
This  elimination  of  friction  reduces  heat  buildup  on 
the  edges  of  the  blanket  and  plate  cylinders,  thus 
the  cylinders  remain  straight  resulting  in  a  more 
even  dot  structure  across  the  web.  Also,  by  running 
"off  bearer"  the  energy  required  to  operate  the 
press  is  reduced  as  less  energy  is  need  to  over- 
come  the  frictional  forces  operating  on  the  bearers. 
The  elimination  of  frictional  forces  acting  on  the 
bearers  reduces  downtime  or  lost  production  cost 
due  to  bearer  and  bearing  failure.  Furthermore,  the 
elimination  of  heat  caused  by  friction  greatly  re- 

duces  blanket  and  plate  cylinder  maintenance.  Ad- 
ditionally,  maintaining  bearer  gaps  keeps  the  cyl- 
inder  ends  cooler,  which  reduces  scumming  or 
drying  of  the  dampening  solution  at  web  edges 

5  thus  maintaining  print  quality. 

Brief  Description  Of  Drawings 

The  invention  of  the  present  application  will  be 
io  better  understood  from  a  review  of  the  detailed 

description  with  reference  to  the  drawings  in  which 
FIG.  1  is  a  schematic  diagram  showing  paper  flow 
through  a  printing  press. 

FIG.  2  is  a  partially  sectioned  view  of  the 
is  printing  press  of  FIG.  1  taken  along  the  line  2-2  in 

FIG.  1  showing  a  printing  press  running  without  the 
present  invention  and  is  representative  of  the  prior 
art. 

FIG.  3.  is  a  partially  sectioned  view  of  the 
20  printing  press  of  FIG.  1  taken  along  the  line  2-2  in 

FIG.  1  showing  a  printing  press  running  with  the 
present  invention. 

FIG.  4a-d  are  schematic  diagrams  showing  the 
gap  between  bearers  during  operation  of  a  press 

25  utilizing  the  present  invention. 
FIG.  5  is  a  side  view  of  a  non-bearered  or 

Flexo  press. 

Detailed  Description 
30 

FIG.  1.  shows  schematically  an  offset  printing 
operation  wherein  a  web  of  paper  100  is  passed 
through  an  offset  printing  press  102  which  is  shown 
as  a  single  printing  stage  or  station,  however  typi- 

35  cally  would  comprise  several  printing  stages.  The 
paper  web  100  is  passed  from  the  printing  press 
102  through  a  variety  of  post  printing  equipment 
such  as  a  dryer  and/or  chill  rolls  indicated  gen- 
erally  at  104.  The  web  100  is  next  fed  through  a 

40  rotary  cutter  106  where  the  web  100  is  intermit- 
tently  severed  to  form  sheets  or  pages  108,  which 
pages  may  comprise  one  or  more  sheets  of  printed 
material.  The  rotary  cutter  106  may,  for  example, 
be  a  part  of  a  sheeter  110  such  as  that  illustrated 

45  in  U.S.  Patent  No.  3,994,221. 
In  the  offset  printing  process,  the  equipment  for 

each  printing  stage  or  station  includes  a  pair  of 
inked  plate  cylinders  112,  each  carrying  ink  images 
of  matter  to  be  printed  on  the  two  sides  of  the 

50  paper  web  100  and  two  offset  or  blanket  cylinders 
114  for  transferring  the  ink  images  from  the  plate 
cylinders  112  to  the  paper  in  the  desired  registry. 
The  transfer  surfaces  on  the  blanket  cylinders  114 
are  provided  by  sheets  or  blankets  wrapped  around 

55  the  cylinders  and  secured  thereto  by  suitable 
clamping  means  (not  shown)  disposed  in  trans- 
verse  slots  or  gaps  114A  extending  throughout  the 
length  of  the  cylinders.  During  the  actual  printing 

3 
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operation,  the  two  blanket  cylinders  114  also  serve 
as  backing  or  impression  cylinders  each  for  the 
other,  the  moving  web  100  engaging  both  in  a 
common  transverse  contact  zone  so  that  both  sides 
of  the  web  are  printed  at  the  same  time.  The  two 
blanket  cylinders  114  are  phased  so  that  the  blan- 
ket  joints  or  gaps  114A  of  both  revolve  through  the 
common  contact  zone  and  in  register  with  the 
spacing  or  transverse  border  area  between  succes- 
sive  printings  or  signatures. 

Sheets  or  plates  containing  the  impression  to 
be  printed  onto  the  paper  web  100  are  similarly 
wrapped  around  the  plate  cylinders  112  and  se- 
cured  thereto  by  suitable  clamping  means  (not 
shown)  disposed  in  transverse  slots  or  gaps  112A 
which  similarly  extend  throughout  the  lengths  of  the 
plate  cylinders  112.  The  blanket  and  plate  cyl- 
inders  112,  114  are  phased  so  that  the  blanket 
joints  or  gaps  114A  and  the  plate  joints  or  gaps 
112A  of  the  blanket  and  plate  cylinders  similarly 
revolve  through  a  common  contact  zone  and  in 
registry  with  the  spacing  or  transverse  border  area 
between  successive  printings  or  signatures. 

The  impression  pressure  between  the  blanket 
cylinders  114  can  be  set  in  a  variety  of  ways  well 
known  in  the  art,  such  as  by  adjustment  screws 
and  apparatus  116.  Similarly,  the  impression  pres- 
sure  between  the  blanket  cylinders  114  and  the 
plate  cylinders  112  can  be  set  in  a  variety  of  ways 
well  known  in  the  art,  such  as  by  adjustment 
screws  and  brackets  118.  In  existing  printing 
presses,  the  impression  pressure  between  the 
blanket  cylinders  and  between  the  blanket  cyl- 
inders  and  plate  cylinders  is  set  while  the  printing 
press  is  at  rest. 

Referring  to  Fig.  2,  which  is  included  as  repre- 
sentative  of  the  prior  art,  some  of  the  major  shor- 
tcomings  of  a  conventional  offset  press  running 
without  using  the  present  invention  are  shown.  Be- 
cause  heat  is  generated  by  the  bearers  112b  and 
114b  engaging  each  other  plate  cylinder  112  bows 
causing  bearer  112b  to  lift  off  on  the  inside  (shown 
at  B)  and  journal  115  to  pull  away  from  bearer 
112b  (shown  at  C). 

Uneven  dot  structure  is  insured  due  to  plate 
cylinder  112  bowing  as  shown  at  D.  These  prob- 
lems  associated  with  running  an  offset  press  with- 
out  the  present  invention  are  easily  overcome  utiliz- 
ing  the  present  invention. 

FIG.  3  shows  a  partially  sectioned  view  through 
the  blanket  and  plate  cylinders  and  the  supporting 
sidewalls  of  the  printing  press  102  taken  along  line 
2-2  shown  in  FIG.  1. 

The  blanket  cylinders  114  includes  bearers 
114b  and  the  plate  cylinders  112  includes  bearers 
112b.  Bearers  112b  and  114b  are  illustrated  here 
to  show  fully  the  method  of  the  present  invention 
and  it  should  be  appreciated  that  the  exact  size  or 

shape  of  any  of  the  bearers  is  a  design  consider- 
ation  and  does  not  form  part  of  the  present  inven- 
tion.  The  blanket  cylinders  114  are  shown  having  a 
smaller  radius  than  bearer  elements  114b.  How- 

5  ever,  to  achieve  off-bearer  printing,  the  blanket 
cylinders  114  must  first  be  packed  when  the  ma- 
chine  is  at  rest  such  that  the  packing  extends  the 
effective  radius  of  each  blanket  cylinder  114  be- 
yond  the  radial  length  of  the  bearers  114b.  By 

io  packing  the  blankets  in  this  manner,  pressure  will 
be  applied  between  the  blanket  cylinders  114  be- 
fore  bearers  114b  come  into  contact.  This  initiates 
the  "impression"  of  the  press. 

Initially  the  frame  supports  are  heated  to  a 
is  predetermined  temperature  above  the  ambient 

temperature,  thus  growing  the  effective  lengths  of 
the  frame  supports  and  consequently  increasing 
the  distance  between  the  bearers.  By  heating  the 
frame  supports  202,  204  to  an  initial  temperature 

20  above  the  ambient  temperature,  the  distance  be- 
tween  bearers  114b  is  increased.  Bearers  114b  are 
then  mechanically  positioned  with  a  predetermined 
space  or  distance  between  them  prior  to  operation 
of  the  press.  The  space  A  eliminates  friction  caus- 

25  ed  by  the  bearers  114b  engaging  one  another.  The 
space  A  between  the  bearers  114b  is  set  by  ad- 
justing  the  bearings  on  frame  supports  202,  204  in 
a  position  such  that  the  bearers  114b  which  are 
attached  to  the  bearings  are  not  in  contact.  Thus, 

30  the  bearers  114b  are  positioned  for  off  bearer  op- 
eration  while  the  press  is  at  rest.  In  an  alternative 
embodiment,  the  press  may  be  operated  by  me- 
chanically  positioning  the  bearers  before  the  frame 
supports  have  been  heated. 

35  After  frame  supports  202,  204  have  been  heat- 
ed  to  grow  their  effective  length  and  the  bearers 
114b  and  112b  have  been  positioned  for  off  bearer 
operation,  the  blanket  and  plate  cylinders  are 
packed  to  achieve  the  desired  impression  pressure 

40  on  the  web  of  paper  100.  The  blanket  cylinders 
114  and  plate  cylinders  112  are  packed  such  that 
the  radius  of  the  cylinders  is  slightly  greater  than 
the  radius  of  the  connected  bearers.  This  proce- 
dure  assures  a  constant  pressure  between  blanket 

45  cylinders  and  between  plate  and  blanket  cylinders 
and  printing  is  effected  on  the  web  of  paper  pass- 
ing  between  blanket  cylinders  114. 

As  the  blanket  114  and  plate  cylinders  112 
rotate  one  against  the  other  the  cylinders  112,114 

50  as  well  as  the  bearers  112b,  114b,  tend  to  grow 
along  their  radial  dimension.  The  positions  of  the 
bearings  200  in  the  side  frames  202  and  204  of  the 
press  are  maintained  constant.  In  order  to  maintain 
the  preset  off  bearer  frictionless  operation  and  to 

55  avoid  problems  caused  by  the  engagement  or  con- 
tact  of  the  bearers  114b,  the  press  is  precisely 
adjusted  during  operation  by  controlling  the  tem- 
perature  of  the  section  of  the  frames  202  and  204 

4 
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located  between  the  bearings  200  supporting  the 
plate  and  blanket  cylinders.  In  the  preferred  em- 
bodiment,  these  frame  sections  are  constructed 
from  a  material  having  a  positive  co-efficient  of 
thermal  expansion  since  heating  elements  are  used 
for  the  thermal  control.  By  controlling  the  tempera- 
ture  of  the  frame  portions  separating  these  bearers, 
the  frame  dimensions  can  be  increased  or  de- 
creased  by  thermal  expansion  or  contraction  of 
those  portions  of  the  frame  by  an  amount  approxi- 
mately  equal  to  the  growth  of  the  bearers  due  to 
centrifugal  force,  bearer  wipes  and  heating  and 
other  well  known  factors. 

Precisely  adjusting  the  distance  between  bear- 
ers  114b  during  high  speed  operation  of  the  press 
is  accomplished  by  correspondingly  raising  or 
lowering  the  temperature  of  the  frame  supports. 
Raising  and  lowering  the  temperature  of  the  frame 
supports  202,  204  maintain  an  appropriate  distance 
between  bearers  114b,  preferably  the  preset  dis- 
tance  between  bearers  114b  simultaneously  main- 
tains  the  initial  positioning  of  the  blanket  114  and 
plate  cylinders  112. 

By  way  of  example,  the  portions  of  the  frame- 
work  separating  the  bearers  which  support  the  cyl- 
inders  are  controlled  by  thermal  heating  elements 
shown  in  FIG.  3  as  either  strip  heaters  300  posi- 
tioned  on  either  side  of  the  frame  or  circular  heat- 
ing  elements  302  which  are  inserted  into  small 
holes  drilled  either  partially  or  totally  through  the 
supporting  framework.  The  strip  heaters  300  are 
held  in  place  by  flanges  304  or  by  other  appro- 
priate  supports.  Press  frames  are  generally  con- 
structed  of  steel  and  are  of  substantial  rigidity  and 
strength  so  that  holes  drilled  to  receive  heating 
elements  302  should  not  effect  the  strength  of  the 
support  members. 

The  positioning  of  the  heating  elements  is  best 
seen  in  FIG.  3  as  being  oriented  along  a  line 
generally  normal  to  the  line  interconnecting  the 
centers  of  the  associated  cylinders  which  are  effec- 
ted  by  the  heating  elements.  As  shown  in  FIG.  3, 
two  cylindrical  heating  elements  302  are  positioned 
between  the  two  blanket  cylinders.  Strip  heaters 
300  are  positioned  between  the  blanket  to  plate 
cylinders.  It  is  not  necessary  to  maintain  the  entire 
frame  support  at  the  temperatures  required  to 
"grow"  the  frame.  The  temperature  of  the  portions 
of  the  frame  centered  between  any  two  cylinders 
can  be  adequately  controlled  to  produce  the  di- 
mensional  changes  required  to  compensate  for  the 
centrifugal  and  heat  growth  produced  by  high 
speed  operation  of  the  printing  press.  It  should  be 
understood  that  the  gap  between  any  two  cylinders 
or  bearers  can  be  monitored  and  adjusted  sepa- 
rately  or  all  gaps  may  be  monitored  simultaneous- 
ly.  The  manner  in  which  the  growth  of  the  frame  is 
adjusted  relative  to  the  speed  of  rotation  is  fully 

described  in  U.S.  Patent  No.  4,426,897.  Although 
strip  heaters  and  cylindrical  heaters  have  been 
disclosed,  other  types  of  heating  apparatus  or  tem- 
perature  control  apparatus  can  be  used  in  accor- 

5  dance  with  the  present  invention. 
The  effect  of  employing  the  present  method  on 

a  conventional  offset  press  is  best  shown  in  Fig.  4. 
Fig.  4a  shows  a  gap  501  between  plate  cylinder 
bearer  112b  and  packing  cylinder  bearer  114b 

io  when  the  bearers  are  initially  positioned  prior  to 
operation.  By  increasing  the  temperature  of  frame 
supports  202  and  204  above  the  ambient  and 
growing  frame  supports  202  and  204  a  larger  gap 
502  is  created  between  plate  cylinder  bearer  112b 

is  and  blanket  cylinder  bearer  as  shown  in  Fig.  4b. 
The  gap  502  is  adjusted  to  a  predetermined  dis- 
tance  by  varying  the  temperature  or  making  stan- 
dard  mechanical  adjustments. 

As  the  cylinders  and  bearers  begin  to  rotate, 
20  centrifugal  force  and  heating  grow  the  effective 

radii  of  plate  cylinder  bearer  112b  and  blanket 
cylinder  bearer  114b  closing  the  gap  between  plate 
cylinder  bearer  112b  and  blanket  cylinder  bearer 
114b  as  shown  in  Fig.  4c  to  a  gap  503.  Fig.  4d 

25  shows  plate  cylinder  bearer  112b  and  blanket  cyl- 
inder  bearer  114b  again  with  gap  501  between 
them  due  to  an  increase  in  the  heat  supplied  to 
frame  supports  202  and  204  to  compensate  for  the 
centrifugal  force  acting  on  the  cylinders  and  bear- 

30  ers,  thus  maintaining  a  desired  gap  between  bear- 
ers  for  optimal  printing  efficiency. 

Fig.  4a-4d  are  exaggerated  to  show  the  effect 
the  present  invention  has  on  a  conventional  offset 
press.  It  should  be  understood  that  in  operation  the 

35  speed  of  rotation  is  constantly  monitored  or  the 
gap  is  visually  or  through  other  means  constantly 
monitored  and  the  heat  supplied  to  grow  frame 
supports  202  and  204  is  adjusted  correspondingly, 
thus  the  gap  between  the  plate  cylinder  bearer  and 

40  blanket  cylinder  bearer,  and  the  gap  between  the 
blanket  cylinder  bearers  is  maintained  at  substan- 
tially  constant. 

Alternatively,  the  method  disclosed  herein  is 
equally  adaptable  to  Flexo  or  non-bearered 

45  presses.  Fig.  5  shows  a  typical  Flexo  printing  unit. 
Paper  web  400  is  fed  between  impression  cylinder 
405  and  plate  cylinder  410.  Plate  cylinder  410 
receives  ink  when  cooperating  with  the  grooved  or 
annolux  roll  415.  Simultaneously,  plate  cylinder  410 

50  cooperates  with  impression  cylinder  405  transfer- 
ring  the  designated  configuration  to  paper  web  400 
as  it  passes  between  impression  cylinder  405  and 
plate  cylinder  410. 

Even  though  bearers  are  not  used  in  a  flexo 
55  press,  and  therefore  do  not  engage  each  other 

causing  heat  and  deflection  of  the  cylinders,  it  is 
difficult  to  maintain  print  quality  at  high  speeds  of 
operation,  thus  the  method  of  the  present  invention 

5 
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can  be  utilized  for  increasing  print  efficiencies. 
The  method,  as  applied  to  this  bearerless  type 

printing  press  would  include  setting  the  frame  sup- 
ports  to  an  initial  temperature  above  the  ambient, 
effectively  lengthening  the  frame  supports  and  con- 
sequently  increasing  the  distance  between  impres- 
sion  cylinder  405  and  plate  cylinder  410,  (indicated 
as  401  in  Fig.  5)  and  plate  cylinder  410  and  an- 
nolux  cylinder  415  respectively  (indicated  as  402  in 
Fig.  5).  The  position  of  the  impression  cylinder 
relative  to  the  plate  cylinder,  and  the  portion  of  the 
plate  cylinder  relative  to  the  annolux  cylinder  would 
then  be  set  prior  to  operating  the  press.  While  the 
machine  is  operating  the  original  position  of  the 
operating  cylinders  is  maintained  in  the  same  man- 
ner  as  the  offset  bearered  press.  Thus  the  initial 
optimum  setting  of  the  operating  cylinders  is  ap- 
proximately  maintained  thereby  maintaining  the 
print  quality  during  the  entire  time  of  operating  the 
machine,  and  at  all  speeds  of  operating  the  press. 

It  is  therefore  evident  that  this  control  method 
is  intended  to  be  equally  applicable  to  all  types  of 
printing  presses.  This  invention  is  not  limited  to  the 
aforementioned  embodiments,  and  various  changes 
and  modifications  may  be  effected  therein  by  one 
skilled  in  the  art  without  departing  from  the  scope 
or  spirit  of  the  invention. 

Claims 

1.  A  method  of  controlling  apparatus  to  perform 
an  operation  on  material  passing  therethrough, 
the  apparatus  comprising  a  frame  having  first 
and  second  support  portions,  a  plurality  of 
bearings  mounted  on  the  supports,  a  plurality 
of  bearers  each  mounted  to  a  respective  one 
of  the  bearings  for  rotation  thereabout,  an  op- 
erating  member  connected  to  a  first  pair  of 
bearers,  a  cooperating  member  mounted  to  a 
second  pair  of  bearers  and  disposed  relative  to 
the  operating  member  so  that  the  desired  op- 
eration  is  performed  on  the  material  as  it 
passes  between  the  operating  and  cooperating 
members,  said  method  comprising: 

heating  the  first  and  second  support  por- 
tions  of  the  frame  to  an  initial  temperature 
above  the  ambient  temperature; 

fixing  the  relative  position  of  the  first  pair 
of  bearers  associated  with  the  operating  mem- 
ber  and  the  second  pair  of  bearers  associated 
with  the  cooperating  member  to  provide  a  pre- 
determined  spacing  between  the  first  and  sec- 
ond  pair  of  bearers; 

adjusting  the  temperature  of  the  first  and 
second  support  portions  of  the  frame  during 
operation  to  maintain  a  spacing  between  the 
first  and  second  pair  of  bearers. 

2.  A  method  of  operating  a  printing  press  for 
printing  on  a  web  of  paper  passing  thereth- 
rough,  the  press  comprising  a  frame  having 
first  and  second  support  portions,  a  plurality  of 

5  operating  members  connected  to  the  frame, 
said  operating  members  disposed  relative  to 
each  other  such  that  printing  is  performed  on 
the  web  of  paper  as  it  passes  between  the 
operating  members  as  the  operating  members 

io  rotate,  said  method  comprising: 
heating  the  first  and  second  support  por- 

tions  of  the  frame  to  an  initial  temperature 
above  the  ambient  temperature; 

fixing  the  position  of  the  operating  mem- 
is  bers  to  provide  a  predetermined  spacing  be- 

tween  operating  members; 
packing  the  operating  members  to  achieve 

the  desired  impression  on  the  web  of  paper  as 
it  passes  therebetween;  and 

20  adjusting  the  temperature  of  the  first  and 
second  support  portions  of  the  frame  during 
operation  to  maintain  the  selected  spacing  be- 
tween  operating  members. 

25  3.  A  method  of  controlling  a  printing  press  to 
print  on  a  web  of  paper  passing  therethrough, 
the  press  comprising  a  frame  having  first  and 
second  support  portions,  a  plurality  of  bearings 
mounted  on  the  supports,  a  plurality  of  bearers 

30  each  mounted  to  a  respective  one  of  the  bear- 
ings  for  rotation  thereabout,  an  operating  mem- 
ber  connected  to  a  first  pair  of  the  bearers,  a 
cooperating  member  mounted  to  a  second  pair 
of  the  bearers  and  disposed  relative  to  the 

35  operating  member  so  that  printing  is  per- 
formed  on  the  web  of  paper  as  it  passes 
between  the  operating  and  cooperating  mem- 
bers,  said  method  comprising: 

heating  the  first  and  second  support  por- 
40  tions  of  the  frame  to  an  initial  temperature 

above  the  ambient  temperature; 
fixing  the  relative  position  of  the  first  pair 

of  bearers  associated  with  the  operating  mem- 
ber  and  the  second  pair  of  bearers  associated 

45  with  the  cooperating  member  to  provide  a  pre- 
determined  spacing  between  the  first  and  sec- 
ond  pair  of  bearers; 

packing  the  operating  member  to  achieve 
a  radial  length  extending  slightly  beyond  the 

50  radial  length  of  the  associated  first  pair  of 
bearers; 

adjusting  the  temperature  of  the  first  and 
second  support  portions  of  the  frame  during 
operation  to  maintain  a  selected  spacing  be- 

55  tween  the  first  and  second  pair  of  bearers. 
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