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Although  many  materials  which  emit  visible 
light  radiation  are  known,  the  prior  art  does  not 
teach  any  electromagnetic  wavelength-shifting 
material  directly  applied  to  a  plastic  web  for 
controlling  the  use  and/or  the  manufacture  of 
plastic  webs,  much  less  which  materials  would  be 
especially  suitable.  Since  electromagnetic 
wavelength-shifting  control  marks  have  never 
been  directly  affixed  to  plastic  webs  the  problems 
that  wavelength-shifting  marks  exhibit  when  used 
on  plastic  foils  have  never  been  recognized.  Thus, 
there  have  been  no  successful  proposals  for 
marking  a  plastic  sheet  or  web  with  materials  that 
are  readily  detectable,  i.e.,  that  emit  a  visible  or  an 
invisible  electromagnetic  wavelength-shifted  con- 
trol  signal,  in  response  to  non-harmful  incident 
electromagnetic  radiation,  and  remained  in  a  fixed 
location  on  the  web. 

According  to  the  present  invention  there  is 
provided  for  use  in  the  manufacture  of  packaging 
articles  a  thermoplastic  material  as  claimed  in 
claim  1  and  a  method  for  controlling  operations  in 
the  manufacture  of  a  packaging  article  as  claimed 
in  claim  9. 

The  presence  of  marks  can  be  detected  by 
irradiating  the  web  with  non-harmful  electro- 
magnetic  radiation.  The  marks  respond  by  emit- 
ting  wavelength-shifted  electromagnetic  radiation 
which  can  be  detected  by  a  detector.  Circuitry 
coupled  to  the  detector  provides  signals  which 
then  initiate  web  control  operations. 

A  preferred  mark  includes  an  organic  compound 
which  emits  wavelength-shifted  radiation  when 
exposed  to  incident  electromagnetic  radiation  that 
is  not  harmful  to  the  eye.  The  structure  of  the 
carbon  atoms  in  the  organic  compound  allows  less 
energetic  radiation  to  initiate  re-radiation  of  a 
detectable  nature.  It  is  believed  that  this 
phenomena  is  due  to  the  high  energy  of  bound 
electrons  shared  between  two  or  more  carbon 
atoms.  The  high  energy  carbon  electrons  are 
excited  into  a  high  energy  state  by  less  energetic 
electromagnetic  radiation. 

To  avoid  mark  migration  through  the  web,  the 
organic  compound  is  ionic  or  polar.  This  charac- 
teristic  allows  the  compound  to  bond  to  either  the 
plastic  web  or  with  a  separate  carrier  substance 
which  in  turn  bonds  to  the  web.  One  class  of 
organic  compounds  which  emits  wave-shifted 
electromagnetic  radiation  and  does  not  migrate  in 
plastic  is  ionic  or  polar  stilbenes  or  derivatives  of 
stilbenes.  Compounds  in  this  class  have  proven  to 
be  economical,  emit  detectable  wavelength- 
shifted  electromagnetic  radiation  in  response  to 
non-harmful  incident  electromagnetic  radiation, 
and  are  soluble  in  a  varnish  which  adheres  to 
plastic.  A  preferred  material  is  sold  by  Sandoz 
Colors  and  Chemicals  Corporation  under  the 
tradename  TH-40  and  comprises  a  disulfonated 
diamino  stilbene-triazine  in  liquid  form. 

The  preferred  mark  includes  a  disulfonated 
stilbene.  Electromagnetic  wavelength-shifting 
materials  such  as  TH-40,  laser  dyes,  and  biological 
dyes  have  all  been  used  with  success. 

Other  electromagnetic  wavelength-shifting 

Description 

Technical  field 
This  invention  relates  to  a  web  or  sheet  article 

wherein  the  article  is  encoded  with  information  5 
that  controls  operations  performed  on  or  with  the 
article. 

Background  art 
In  the  manufacture  and/or  use  of  webs  or  sheets  10 

of  material,  it  is  important  that  certain  manufactur- 
ing  operations  be  accurately  performed  along  the 
web  length.  A  novel  technique  for  web  control  is 
disclosed  in  EP—  A—  43723.  That  application  is 
incorporated  herein  by  reference.  According  to  the  15 
invention  disclosed  in  that  application  a  series  of 
marks  which  emit  visible  or  invisible  elec- 
tromagnetic  wavelength-shifted  radiation  under 
an  incident  electromagnetic  radiation  are  affixed 
to  a  web.  The  emitted  radiation  is  of  a  different  20 
wavelength  than  the  incident  radiation  and  can  be 
detected  by  a  detector.  Control  circuitry  coupled  to 
the  detector  generates  signals  which  can  be  used 
to  control  web  manufacture  and/or  use. 

Not  all  wavelength  shifting  materials  are  suit-  25 
able  for  practice  of  the  above  invention.  There 
have  been  proposals  to  use  visible  light  detectors 
in  conjunction  with  control  marks  which  absorb 
ultraviolet  light  and  emit  visible  light  on  articles 
otherthan  webs.  As  an  example,  one  proposal  was  30 
to  place  a  visible  light  emitting  mark  on  a  tube 
which,  when  detected  by  a  visible  light  detector, 
was  used  to  assist  in  rotational  registration  of  the 
tube  for  sealing.  The  material  that  was  used, 
however,  emits  visible  light  only  in  the  presence  of  35 
high  energy  ultraviolet  light  with  a  wavelength  of 
about  2540  angstroms.  Such  high  energy  radiation 
can  be  damaging  to  the  eye  and  therefore  not 
suitable  for  use  as  a  mark  unless  safety  precau- 
tions  are  taken.  40 

Other  materials  which  emit  visible  light  in 
response  to  less  energetic  electromagnetic  energy 
are  not  suitable  because  they  migrate  through 
plastic.  If  control  circuitry  is  to  accurately  deter- 
mine  a  mark's  position  on  a  moving  web,  it  is  45 
imperative  that  the  material  comprising  the  mark 
not  bleed  or  migrate  through  the  web  surface  so  as 
to  enlarge  the  mark.  Migration  may  also  cause  a 
mark  to  flow  through  one  layer  of  plastic  web  to 
another  producing  a  mark  where  none  was  50 
intended. 

US  —  A  —  2,888,570  describes  a  moving  opaque 
strip  which  may  be  made  of  metal,  plastic  or  nylon, 
or  it  may  comprise  a  woven  belt.  The  strip  is 
provided  with  luminescent  strips  or  areas  formed  ss 
by  deposition  on  the  surface  of  the  strip  or  belt  of  a 
dye  or  pigment  such  as  chrome  yellow  covered  by 
a  layer  of  transparent  material  containing  an 
inorganic  fluorescent  pigment  placed  upon  the 
dye  or  pigment.  60 

FR  —  A  —  1,569,118  discloses  marking  of  articles 
such  as  documents  with  metal  chelate  com- 
pounds. 

GB  —  A  —  1,468,013  discloses  marking  of  webs 
with  patterns  detected  by  photocells.  65 
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other  object.  The  segments  16—19  illustrated  in 
Figure  1  are  clear  plastic  with  no  printing  or 
design  yet  added. 

Extending  across  each  segment  at  approxi- 
5  mately  the  midway  point  between  the  perfora- 

tions  14  is  a  transparent  colorless  marking  20 
shown  in  phantom  in  Figure  1.  When  exposed  to 
incident  electromagnetic  radiation  of  an  appro- 
priate  wavelength  the  marking  20  emits  a 

10  wavelength-shifted  electromagnetic  output  to 
allow  detection  of  the  presence  of  the.  mark.  In 
the  preferred  embodiments  the  mark  is  invisible 
under  daylight  and  emits  wavelength-shifted 
radiation  in  response  to  non-harmful  incident 

15  electromagnetic  radiation. 
The  repetitive  markings  20  are  used  both  in 

fabricating  the  series  of  sleeves  from  a  web  and 
in  use  of  the  web  of  fabricated  sleeves  at  loca- 
tions  removed  from  the  fabricating  location.  Dur- 

20  ing  the  fabricating  process,  for  example,  the 
markings  20  are  used  to  coordinate  application 
of  the  perforations  14  as  the  web  moves  past  a 
cutting  station.  Once  the  double  ply  web  has 
been  perforated  it  is  typically  stored  on  rolls  for 

25  transportation  to  a  separate  facility  where  the 
segmented  sleeves  are  applied  to  bottles  or 
other  cylindrical  containers.  During  such  a  label 
application  process  the  markings  20  can  be  used 
to  initiate  and  control  the  application  of  the 

30  segmented  sleeves  to  the  bottles. 
Other  webs,  including  single  ply  foils,  may  be 

manufactured  utilizing  a  transparent  mark  for 
control  purposes  but  in  a  slightly  different  for- 
mat.  One  alternate  embodiment  (Figure  2)  com- 

35  prises  a  double  ply  web  11'  segmented  by  per- 
forations  14'  into  a  series  of  connected  sleeves 
but  wherein  the  marks  do  not  extend  across  the 
width  of  the  web  and  where  more  than  one  mark 
is  applied  to  each  segmented  sleeve. 

40  The  web  construction  shown  in  Figure  2  has 
three  distinct  marks  22,  24,  26  applied  to  each 
sleeve  segment.  The  embodiment  shown  in  Fig- 
ure  2  comprises  a  clear  plastic  web  and  the 
markings  are  again  transparent  but  emit  wave- 

45  shifted  electromagnetic  radiation  under  incident 
low  energy  electromagnetic  radiation  of  a  non- 
harmful  wavelength. 

In  many  applications  it  is  desirable  that  a 
printing  or  design  be  applied  to  a  web  before 

so  manufacturing  and/or  production  processes  are 
performed  on  the  web.  In  instances  where  a 
significant  portion  of  a  web  is  opaque  or  colored, 
it  is  not  absolutely  necessary  that  the  marks  be 
transparent  to  avoid  being  visible,  since  it  is 

55  possible  to  camouflage  the  marks  on  the  opaque 
or  colored  background.  The  materials  shown  in 
Figures  3  and  4  are  colored  double  ply,  i.e., 
tubular,  segmented,  webs  12  and  12'  which  com- 
prise  a  series  of  connected  sleeves.  The  webs  are 

60  lined  to  indicate  the  color  red  but  other  colored 
webs  can  similarly  be  controlled  using  camou- 
flaged  marks.  Control  marks  affixed  to  such  webs 
may  be  visible  but  should  be  of  such  a  material 
that  upon  receipt  of  a  particular  electromagnetic 

65  radiation  generate  or  emit  electromagnetic  radi- 

materials  which  typically  do  migrate  in  plastic 
have  been  modified  to  be  compatible  with  plas- 
tic.  Coumarins,  for  example,  are  non-ionic  and 
therefore  strongly  migrate  when  affixed  to  plas- 
tic.  A  coumarin  derivative  which  is  ionic,  how- 
ever,  will  not  bleed  through  plastic  and  may  be 
used  as  a  mark  so  long  as  the  derivative  emits 
wave-shifted  electromagnetic  radiation  under 
non-harmful  low-energy  incident  radiation.  Ben- 
zoxazoles  which  are  typically  non-ionic  may 
similarly  be  modified  to  become  ionic  and  suit- 
able  as  a  mark. 

In  the  preferred  embodiments  of  the  invention, 
the  wavelength-shifting  compound  is  added  to  a 
non-migrating  varnish  which  comprises  an 
alcohol,  resin  mixture.  To  be  compatible  with  the 
varnish  the  compound  must  be  soluble  in  it. 
Ionic  compounds  are  typically  water  soluble  or 
hydrophilic  and  therefore  also  soluble  in  the 
varnish. 

Marks  which  include  such  compounds  may  be 
either  transparent  or  camouflaged  in  use  by  a 
suitable  background.  If  the  marks  are  transparent 
they  may  be  used  on  plastic  webs  which  are 
either  clear  or  colored.  If  the  marks  are  visible 
they  can  be  affixed  on  a  background  which 
conceals  their  presence  from  view. 

From  the  above  it  is  apparent  that  one  object 
of  the  present  invention  is  to  utilize  control 
marks  with  a  plastic  web  which  do  not  migrate 
when  affixed  to  the  web.  Another  object  is  the 
provision  of  a  control  mark  which  is  readily 
detectable  when  exposed  to  incident  non-harm- 
ful  electromagnetic  radiation. 

Other  objects  and  features  of  the  present 
invention  will  become  better  understood  when 
considered  in  conjunction  with  the  drawings  and 
detailed  description  of  a  preferred  embodiment 
which  follows. 

Brief  description  of  the  drawings 
Figures  1  —  5  show  plan  views  of  elongated 

webs  or  sheets  which  include  either  transparent 
or  camouflaged  markings. 

Figure  6  shows  a  perspective  view  of  a  detec- 
tor  for  controlling  fabrication  and/or  use  of  the 
web  disclosed  in  Figures  1—5  by  detecting  the 
presence  of  the  markings. 

Figures  7  and  8  or  partially  sectioned  eleva- 
tional  views  of  the  detector  shown  in  Figure  6. 

Figure  9  shows  control  circuitry  mounted 
within  the  detector  for  generating  control  signals 
in  response  to  the  detecting  of  the  markings. 

Best  mode  for  carrying  out  the  invention 
Referring  now  to  the  drawings  and  particularly 

Figure  1,  a  plastic  heat  sealable  article  of  manu- 
facture  10  comprising  a  double  ply  web  11  is 
illustrated.  Each  ply  is  segmented  along  its 
length  by  a  series  of  laterally  extending  perfora- 
tions  14  to  form  a  series  of  packaging  articles  in 
the  form  of  sleeve  segments  16  —  19. 

Each  sleeve  segment  is  heat  sealed  along  its 
edges  and  when  disconnected  from  the  web  can 
be  used  as  a  label  which  slips  over  a  bottle  or 
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stilbene  marketed  by  the  Mobay  Chemical  Cor- 
poration,  which  is  suitable  as  a  mark,  is  sold 
under  the  name  Phorite  BA. 

Although  all  three  stibene  compounds  emit 
5  wavelength-shifted  radiation  in  the  visible  range 

of  the  light  spectrum,  other  ionic  organic  com- 
pounds  which  emit  wavelength-shifted  radiation 
have  also  been  used  with  success.  Ionic,  organic 
laser  dyes  have  proven  acceptable.  Thus,  in  the 

10  embodiment  where  the  mark  emits  wavelength- 
shifted  radiation  in  the  non-visible  range,  a  laser 
dye  marketed  by  the  Eastman  Kodak  Corporation 
with  the  designation  Kodak  1.R.-125  is  substituted 
in  the  ink.  IR-125  is  a  dark  red  organic  and  ionic 

15  compound  that  is  soluble  in  the  varnish  and  that 
emits  invisible  radiation  of  about  9400  angstroms 
when  irradiated  with  radiation  having  a 
wavelength  of  about  7950  angstroms.  Although 
sold  under  the  name  IR-125,  this  material  is  an 

20  anhydro-1,  1  dimethyl-2(7-(1,1-dimethyl-3-(4-sul- 
fobutyl)-2-(1H)-benz(e)  indolinylidene)-1,3,5-hep- 
tatrienyl)3-(4-sulfobutyl)-1  H-benz{e)indolium  with 
a  molecular  formula  C43H47N2NaO6S2. 

A  second  example  of  a  non-migrating  ionic 
25  laser  dye  is  8-hydroxy-1,  3,  6  pyrenetrisulfonic 

acid  trisodium  salt  which  is  also  available  from 
the  Eastman  Kodak  Company.  This  material  is  of  a 
blue  color  which  is  soluble  in  the  varnish  and 
emits  electromagnetic  radiation  of  a  wave  shifted 

30  nature. 
A  number  of  ionic  biological  dyes  have  also 

been  found  to  be  suitable  as  marking  materials. 
These  dyes  are  water  soluble  organic  dyes  which 
do  not  migrate  in  the  plastic  when  used  with  the 

35  preferred  varnish.  Three  examples  of  these 
biological  dyes  are  soluble  fluorescein,  which  is  a 
disosium  salt  sold  by  the  Aldrich  Chemical  Com- 
pany;  8-anilino-1-napthalene  sulfonic  acid  mag- 
nesium  salt;  and  6-(p-toluidino-Z  naphthalene 

40  sulfonic  acid  potassium  salt.  The  latter  two  are 
commercially  available  under  the  names  1  —  8 
ANS  magnesium  salt  and  2,6-TNS  potassium  salt 
respectively. 

Non-ionic  organic  wavelength-shifting  com- 
45  pounds  can  be  modified  slightly  to  make  them 

ionic  and  therefore  non-migrating.  Coumarines, 
for  example,  normally  migrate  in  plastic.  An 
example  of  a  non-migrating  coumarin  derivative, 
however,  is  4-methyl-7(sulfo  methyl  amino) 

so  coumarin  sodium  salt.  When  dissolved  in  the 
varnish  described  this  material  is  clear  and  emits 
at  4750  angstroms  under  incident  radiation  of 
3660  angstroms. 

All  the  above  materials  may  be  used  on  plastic 
55  foils  to  generate  control  signals.  Marks  of  these 

materials  do  not  migrate  in  plastic  foils  and 
respond  to  radiation  not  harmful  to  the  eye.  Since 
the  Sandoz  TH-40  is  less  expensive  than  the  other 
materials  it  is  the  preferred  mark  material. 

60  A  preferred  detector  unit  40  for  detecting  the 
presence  of  markings  along  a  web  is  shown  in 
Figure  6.  This  unit  is  mounted  in  proximity  to  a 
moving  web  by  a  detector  mounting  plate  42.  The 
web  is  caused  to  move  beneath  the  detector  by  an 

65  appropriate  drive  (not  shown).  A  web  guide  44  is 

ation  of  a  wave  shifted  nature. 
As  in  the  case  of  transparent  webs  the  printed 

webs  may  include  any  marking  scheme.  Thus,  the 
Figure  3  web  12  includes  a  laterally  extending  line 
or  mark  30  across  the  width  of  the  web  and  the 
web  12'  shown  in  Figure  4  includes  a  series  of 
three  discrete  marks  32,  34,  36  along  the  edge  of 
an  uppermost  web  ply.  The  markings  have  been 
lined  to  indicate  they  are  red  and  thus  are  camou- 
flaged  by  the  red  webs. 

It  should  be  appreciated  that  the  present  inven- 
tion  is  not  limited  to  use  in  conjunction  with 
perforated  webs  of  plastic  sleeves  or  plastic  foils 
of  any  particular  number  of  plys.  Figure  5  shows  a 
web  structure  13  comprising  a  series  of  con- 
nected  plastic  bags  separated  by  heat  seals  37. 
Each  bag  includes  a  single  ply  perforation  38 
which  forms  an  opening  to  the  bag.  Extending 
across  one  ply  of  each  bag  is  also  a  transparent 
wave  shifting  marking  20'  similar  to  the  marking 
20  shown  in  Figure  1,  which  allows  detection  of 
the  presence  of  that  marking  as  the  web  moves 
past  an  appropriate  detector.  As  was  the  case  for 
the  sleeves  shown  in  Figures  1  —  4,  a  series  of 
bags  may  include  areas  of  printing,  in  which  case 
the  markings  may  be  colored  and  camouflaged.  It 
should  also  be  apparent  that  other  designs  for 
that  marking  could  be  chosen  and  in  particular  a 
series  of  discrete  markings  could  be  applied  to  the 
bag.  As  illustrated  the  bags  are  all  separated  by 
the  heat  seals  37.  The  markings  20'  might  there- 
fore  be  used  to  control  application  of  a  series  of 
perforations  through  the  seals  37  to  allow  the 
bags  to  be  separated.  The  markings  might  also  be 
affixed  to  a  foil  in  a  non-consistent  or  non- 
repetitive  pattern  so  as  to  allow  random  oper- 
ations  to  be  performed  to  the  foil. 

The  preferred  marking  material  for  plastic  webs 
made  from  low  density  polyethylene  or  other  heat 
sealable  materials  is  an  ink  comprising  93% 
varnish,  4%  Sandoz  TH-40  and  3%  wax.  The 
Sandoz  TH-40  is  the  wavelength-shifting  material 
and  includes  a  disulfonated  diamino  stilbene- 
triazine  in  liquid  form.  It  is  commercially  available 
from  Sandoz  Colors  and  Chemical  Corporation. 
The  wax  is  available  from  the  Inmont  Company 
under  the  designation  72  F9105.  The  varnish  is  a 
resin,  alcohol  mixture  which  in  the  preferred 
embodiment  is  40%  versamid  712  and  60% 
alcohol.  The  line  markings  20,  30  and  20'  illus- 
trated  in  Figures  1,3,  and  5  are  affixed  using  a  100 
line  analox  printing  roller.  Ink  comprising  these 
materials  is  colorless,  transparent,  non-migrating 
in  plastic  and  emits  wavelength-shifted  electro- 
magnetic  radiation  under  incident  radiation  of 
about  3660  angstroms  to  produce  radiation  of 
about  4500  angstroms. 

Other  wavelength-shifting  stilbene  compounds 
have  proven  to  be  compatible  with  plastic.  A 
second  stilbene  compound  sold  under  the 
tradename  Phorite  CL  by  the  Verona  Dyestuff 
division  of  the  Mobay  Chemical  Corporation  has 
provided  acceptable  emission  when  it  comprises 
3%  of  the  ink.  The  Phorite  CL  is  a  stilbene 
disulfonic  acid  derivative  in  liquid  form.  A  third 
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to  the  output  121  from  the  first  amplifier  112.  This 
second  op  amp  114  includes  a  reference  input  and 
a  non-inverting  input.  When  the  non-inverting 
input  signal  is  greater  than  the  reference  signal  an 

5  output  124  from  the  second  operational  amplifier 
114  goes  high.  This  output  124  is  coupled  to  an 
industrial  timer  118  which  serves  to  shape  the 
irregular  shaped  output  124  from  the  second 
amplifier  114  into  a  well  defined  signal  of  con- 

w  stant  height  and  pulse  width.  The  pulse  width  is 
determined  by  an  RC  network  coupled  across  pins 
2  and  3  of  the  timer.  In  the  embodiment  illustrated 
the  pulse  width  is  .047  seconds.  The  illustrated 
timer  is  a  National  Semiconductor  LM  2905  timer. 

15  In  operation,  as  the  photo  diode's  resistance 
drops  in  response  to  increased  radiation  intensity, 
the  output  124  goes  high  and  a  well  defined 
voltage  output  from  the  timer  is  generated  which 
can  be  used  for  control  purposes. 

20  A  problem  has  developed  in  sensing  the  output 
from  the  markings  due  to  the  difference  in  back- 
ground  radiation  intensity  with  changes  in  the 
type  and  color  of  the  background  material 
supporting  the  markings.  A  light  colored  of  trans- 

25  parent  web  produces  a  higher  level  of  ambient  or 
background  radiation  than  a  dark  colored  web  so 
that  markings  attached  to  a  dark  background  may 
provide  less  intense  detectable  radiation  than  an 
area  with  no  markings  but  with  a  light  back- 

30  ground.  For  this  reason  the  circuitry  must  be 
sensitive  to  changes  in  intensity  and  not  to  abso- 
lute  intensity  levels.  The  feedback  network  122 
provides  this  capability. 

The  feedback  network  122  comprises  two  paral- 
35  lei  connected  diode,  resistor  circuits  130,  132  and 

the  third  amplifier  1  1  6.  As  the  output  from  the  first 
amplifier  increases  one  diode  134  conducts 
through  a  1  megohm  resistor  and  charges  a  10  u 
farad  capacitor  136.  As  that  capacitor  charges  its 

40  voltage  increases.  This  voltage  is  coupled  to  the 
third  amplifier  116  and  is  transmitted  by  that  gain 
of  one  amplifier  to  the  inverting  input  of  the  first 
amplifier  112. 

If  the  output  from  the  first  amplifier  changes 
45  slowly  due  to  changes  in  ambient  radiation  levels 

the  capacitor  136  will  charge  slowly  and  the 
feedback  input  to  the  first  amplifier's  inverting 
input  will  also  change  slowly,  trailing  the  non- 
inverting  input  to  the  first  amplifier.  Since  the 

so  output  from  the  first  amplifier  is  the  difference  in 
value  between  its  two  inputs  the  signal  transmit- 
ted  to  the  second  amplifier  114  is  constant  or 
relatively  so. 

A  sharp,  sudden  rise  of  the  output  from  the  first 
55  amplifier  112  due  to  a  sudden  change  in  the 

current  through  the  diode  113  causes  a  large 
signal  to  appear  to  the  non-inverting  input  to  the 
second  amplifier  114  which  triggers  an  output  on 
the  timer  118.  The  capacitor  136  cannot  charge 

60  rapidly  enough  to  significantly  change  the  input 
to  the  third  amplifier  116.  The  inverting  input  on 
the  first  amplifier  does  not  change  and  therefore 
the  difference  between  the  two  inputs  remains 
large. 

65  From  the  above  it  is  apparent  that  the  circuitry 

positioned  beneath  the  detector  40  and  is 
attached  to  it  by  a  suitable  support  46.  This  guide 
44  allows  the  web  to  pass  beneath  the  detector  at 
a  distance  close  enough  to  allow  the  detector  to 
sense  the  presence  of  the  marking  on  the  web. 
Control  circuitry  110  mounted  inside  the  unit  40 
(see  Figure  7)  generates  signals  which  control 
fabrication  or  manufacturing  processes  to  be 
performed  to  the  moving  web. 

Mounted  inside  the  detector  unit  are  two 
sources  50,  52  of  incident  electromagnetic  radi- 
ation.  Positioned  between  these  sources  is  a 
detector  54  which  senses  the  presence  of  mark- 
ings  on  the  web  as  the  web  passes  over  the  web 
guide  44.  In  operation,  the  sources  50,  52  direct 
electromagnetic  radiation  of  about  3660  ang- 
stroms  to  the  web  directly  beneath  the  detector 
54.  When  the  incident  radiation  strikes  a  mark  it 
causes  a  wavelength-shifted  output  to  be  emitted 
from  that  mark. 

Interposed  between  the  web  and  the  detector  is 
a  filter  56  for  filtering  out  electromagnetic  radi- 
ation  of  wavelengths  other  than  the  wavelengths 
emitted  by  the  marking.  The  filter  enhances  sensi- 
tivity  by  preventing  radiation  reflected  from  the 
web  from  reaching  the  detector.  More  specifically 
the  filter  sufficiently  blocks  transmission  of 
reflected  mark-stimulating  radiation  so  that  such 
reflections  will  not  cause  false  signals  when 
marks  are  not  present.  Reflection  of  elec- 
tromagnetic  radiation  that  is  ambient  to  the 
machine  is  not  a  problem  because  its  intensity,  in 
any  location  occupied  by  humans,  is  not  high 
enough  to  cause  reflections  which  will  cause  the 
detector  to  emit  false  signals.  Mark  detection  is 
enhanced  by  constructing  the  web  guide  support 
46  to  be  adjustable  to  allow  the  distance  between 
the  web  and  the  detector  54  to  be  optimized. 

Exemplary  circuitry  110  for  generating  control 
voltages  in  response  to  the  presence  of  the  web 
markings  is  shown  mounted  inside  the  detector 
unit  40  on  a  printed  circuit  board  111.  That 
circuitry  110  is  electrically  connected  to  a  photo 
diode  1  13  in  the  detector  54.  Three  amplifiers  112, 
114,  116  and  a  timer  118  respond  to  changes  in 
photo  diode  resistance  with  changes  in  elec- 
tromagnetic  radiation  intensity  from  the  marking 
to  generate  a  control  output  120. 

As  radiation  from  a  mark  impinges  on  the  photo 
diode  with  increasing  intensity  the  resistance  of 
the  diode  decreases.  The  anode  of  that  diode  113 
is  connected  to  a  12  volt  source  and  the  cathode 
coupled  to  a  1  megohm  resistor.  As  the  resistance 
decreases  the  current  through  the  1  megohm 
resistor  increases  causing  a  larger  voltage  to 
appear  at  a  non-inverting  (+)  input  to  the  first 
amplifier  1  1  2.  This  amplifier  1  1  2,  is  an  operational 
amplifier  and  one  suitable  such  amplifier  is  an 
LM324  op  amp. 

An  output  121  from  the  first  operational  ampli- 
fier  112  is  coupled  to  a  second  operational  ampli- 
fier  114  and  further  coupled  to  the  inverting  input 
of  the  first  op  amp  112  through  a  feedback 
network  122. 

The  second  operational  amplifier  114  responds 

5 
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preceding  claims  characterised  in  that  the  organic 
material  is  a  stilbene  or  a  derivative  of  a  stilbene, 
or  a  derivative  of  a  stilbene,  or  a  derivative  of  a 
coumarin. 

5  6.  An  article  according  to  claim  5  characterised 
in  that  the  organic  material  comprises  an  ionic 
disulfonated  diamino  stilbene-triazine  derivative. 

7.  An  article  according  to  any  one  of  the 
preceding  claims  characterised  in  that  the 

10  thermoplastic  material  is  polyethylene. 
8.  An  article  according  to  any  one  of  the 

preceding  claims  characterised  in  that  the  web 
(11;  IV;  12;  12';  13)  is  suitable  for  fabrication  into 
a  series  of  connected  but  separable  articles 

w  (16—19;  16'  —  19')  and  carries  a  series  of  said 
marks  (20;  22,  24,  26;  30;  32,  34,  36;  20')  corre- 
lated  with  said  separable  articles  (16  —  19; 
16'  —  19')  for  controlling  operations  on  the  web. 

9.  A  method  for  controlling,  operations  in  the 
20  manufacture  of  a  packaging  article  comprising 

the  steps  of: 
a)  affixing  to  a  thermoplastic  material  a  mark 

(20;  22,  24,  26;  30;  32,  34,  36;  20')  which  responds 
to  incident  electromagnetic  radiation  by  emitting 

25  electromagnetic  radiation  of  a  different 
wavelength; 

b)  detecting  the  presence  of  said  mark  (20;  22, 
24,  26;  30;  32,  34,  36;  20')  by  sensing  the  presence 
of  said  emitted  electromagnetic  radiation;  and 

30  c)  performing  operations  in  response  to  the 
detection  of  said  mark  (20;  22,  24,  26;  30;  32,  34, 
36;  20'),  characterised  in  that  the  mark  (20;  22,  24, 
26;  30;  32,  34,  36;  20')  is  comprised  of  an  organic 
material  which  is  a  polar  compound  or  a  com- 

35  pound  which  is  ionic  and  the  thermoplastic 
material  is  fabricated  as  a  web  (11;  11';  12;  12'; 
13)  for  fabrication  into  a  series  of  connected  but 
separable  articles  (16—19;  16'  —  19'),  in  which  the 
polar  or  ionic  compound  is  substantially  non- 

40  migrating,  a  series  of  said  marks  (20;  22,  24,  26; 
30;  32,  34,  36;  20')  is  applied  to  the  web  (11;  11'; 
12;  12';  13)  in  correlation  with  said  separable 
articles  (16—19;  16'  —  19')  and  is  utilised  to  per- 
form  on  the  web  (11;  11';  12;  12';  13)  operations 

45  associated  with  each  separable  article  (16—19; 
16'—  19'). 

10.  A  method  according  to  claim  9  charac- 
terised  in  that  the  operations  performed  on  the 
web  (11;  11';  12;  12';  13)  in  response  to  detection 

so  of  the  marks  (20;  22,  24,  26;  30;  32,  34,  36;  20') 
comprises  perforating  the  web  (11;  11';  12;  12'; 
13)  to  facilitate  separation  of  the  articles  (16  —  19; 
16'—  19'). 

55  Patentanspruche 

1.  Verwendung  eines  thermoplastischen  Mate- 
rials,  das  unter  der  Anwendung  von  Hitze  und 
Druck  schmilzt,  zur  Fertigung  von  Verpackungs- 

60  gegenstanden,  wobei  eine  Marke  (20;  22,  24,  26; 
30;  32,  34,  36;  20')  die  auf  einfallende  elektroma- 
gnetische  Strahlung  durch  Aussenden  von  Strah- 
lung  einer  anderen  Wellenlange  reagiert,  auf  dem 
Material  vorgesehen  wird,  dadurch  gekennzeich- 

65  net,  dafc  die  Marke  (20;  22,  24,  26;  30;  32,  34,  36; 

110  is  sensitive  to  rapid  changes  in  radiation 
intensity  and  not  gradual  changes  in  ambient 
radiation  intensity.  The  intensity  changes 
necessary  to  actuate  the  output  are  determined 
by  the  reference  input  to  the  second  amplifier  114 
and  can  be  varied  according  to  the  specific 
system  being  controlled.  In  the  preferred  and 
illustrated  embodiment  the  reference  input  is  1.2 
volts. 

The  .047  second  output  from  the  timer  118 
signifies  the  presence  of  a  control  mark  beneath 
the  detector  54.  Since  this  output  may  not  be 
compatible  with  a  particular  control  system  it  may 
be  used  to  generate  suitable  control  signals  which 
are  compatible  with  a  particular  control. 

Irrespective  of  which  wavelength-shifting  con- 
trol  indicia  is  used  the  detector  arrangement 
remains  substantially  unmodified.  For  example, 
in  the  embodiment  where  IR-125  is  used  in  the 
ink,  the  filter  56  should  be  a  9050  angstrom  ban 
filter.  The  incident  radiation  must  be  in  the  7950 
angstrom  range  and  can  be  generated  by  passing 
incandescent  radiation  through  a  7560  angstrom 
band  filter  or  using  an  infrared  source  that 
radiates  7950  angstrom  radiation. 

While  a  preferred  embodiment  of  the  invention 
has  been  disclosed  in  detail,  various  modifi- 
cations  or  alterations  may  be  made  herein  with- 
out  departing  from  the  spirit  or  scope  of  the 
invention  set  forth  in  the  appended  claims. 

Claims 

1.  For  use  in  the  manufacture  of  packaging 
articles  a  thermoplastic  material  which  fuses 
under  the  application  of  heat  and  pressure  and  a 
mark  (20;  22,  24,  26;  30;  32,  34,  36;  20')  on  the 
material  which  responds  to  incident  electro- 
magnetic  radiation  by  emitting  radiation  of  a 
different  wavelength  characterised  in  that  the 
mark  (20;  22,  24,  26;  30;  32,  34,  36;  20')  is 
comprised  of  an  organic  material  which  is  a  polar 
compound  or  a  compound  which  is  ionic  and  the 
thermoplastic  material  comprises  a  web  (11;  11'; 
12;  12';  13)  for  fabrication  into  a  series  of  articles 
(16,  17,  18,  19;  16',  17',  18',  19')  by  fabrication 
apparatuses  which  respond  to  the  detection  of 
repetitive  marks  on  the  web  and  in  which  the 
polar  or  ionic  compound  is  substantially  non- 
migrating. 

2.  An  article  according  to  claim  1  characterised 
in  that  the  organic  material  is  essentially  invisible 
to  inspection  under  visible  light. 

3.  An  article  according  to  claim  1  or  2  charac- 
terised  iii  that  the  material  emits  wave-length- 
shifted  radiation  in  the  visible  range  of  the  spec- 
trum  when  radiated  with  radiation  outside  the 
visible  spectrum. 

4.  An  article  according  to  claim  1  or  2  or  3 
characterised  in  that  the  mark  (20;  22,  24,  26;  30; 
32,  34,  36;  20')  is  of  a  material  that  shifts  the 
wavelength  of  incident  non-visible  electromagne- 
tic  radiation  to  a  second  non-visible  wavelength 
to  allow  detection  of  the  mark. 

5.  An  article  according  to  any  one  of  the 
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dafi  die  Marke  (20;  22,  24,  26;  30;  32,  34,  36;  20') 
aus  einem  organischen  Material  besteht,  das  eine 
polare  Verbindung  oder  eine  ionische  Verbindung 
ist,  und  dalS  das  thermoplastische  Material  als 
eine  Bahn  (11;  11';  12;  12';  13)  hergestellt  wird, 
zur  Verarbeitung  in  eine  Reihe  von  verbundenen, 
jedoch  trennbaren  Gegenstanden  (16  —  19; 
16'  —  19'),  in  der  die  polare  oder  ionische  Verbin- 
dung  im  wesentlichen  nicht  wandert,  dalS  eine 
Reihe  dieser  Marken  (20;  22,  24,  26;  30;  32,  34,  36; 
20')  auf  die  Bahn  (11;  11';  12;  12';  13)  in  Korrela- 
tion  mit  den  trennbaren  Gegenstanden  (16  —  19; 
16'  —  19')  aufgebracht  und  dazu  verwendet  wird, 
an  der  Bahn  (11;  11';  12;  12';  13)  jedem  trennba- 
ren  Gegenstand  (16—19;  16'  —  19')  zugeordnete 
Tatigkeiten  durchzufiihren. 

10.  Verfahren  nach  Anspruch  9,  dadurch 
gekennzeichnet,  daS  die  an  der  Bahn  (11;  11';  12; 
12';  13)  in  Reaktion  auf  die  Feststellung  der 
Marken  (20;  22,  24,  26;  30;  32,  34,  36;  20') 
durchgefuhrten  Tatigkeiten  das  Perforieren  der 
Bahn  (11;  11';  12;  12';  13)  zur  Erleichterung  der 
Trennung  der  Gegenstande  (16—19;  16'—  19') 
enthalten. 

Revendications 

20')  aus  einem  organischen  Material  besteht,  das 
eine  polare  Verbindung  oder  eine  ionische  Ver- 
bindung  ist,  und  daB  das  thermoplastische  Mate- 
rial  eine  Bahn  (11;  11';  12;  12';  13)  umfafct,  die  zur 
Verarbeitung  in  eine  Reihe  von  Gegenstanden 
(16,  17,  18,  19;  16',  17',  18',  19')  mit  Hilfe  von 
Verarbeitungsvorrichtungen  geeignet  ist,  die  auf 
die  Feststellung  von  sich  wiederholenden  Marken 
auf  der  Bahn  reagieren,  und  in  der  die  polare  oder 
ionische  Verbindung  im  wesentlichen  nicht  wan- 
dert. 

2.  Gegenstand  nach  Anspruch  1,  dadurch 
gekennzeichnet,  da(S  das  organische  Material  fur 
eine  Betrachtung  unter  sichtbarem  Licht  im 
wesentlichen  unsichtbar  ist. 

3.  Gegenstand  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  daR  das  Material  eine  in 
ihrer  Wellenlange  verschobene  Strahlung  in  dem 
sichtbaren  Bereich  des  Spektrums  ausstrahlt, 
wenn  es  mit  Strahlung  aufierhalb  des  sichtbaren 
Spektrums  bestrahlt  wird. 

4.  Gegenstand  nach  Anspruch  1  oder  2  oder  3, 
dadurch  gekennzeichnet,  dafS  die  Marke  (20;  22, 
24,  26;  30;  32,  34,  36;  20')  aus  einem  Material 
besteht,  das  die  Wellenlange  auftreffender  nicht 
sichtbarer  elektromagnetischer  Strahlung  zu 
einer  zweiten  nicht  sichtbaren  Wellenlange  zur 
Ermoglichung  der  Festellung  der  Marke  ver- 
schiebt. 

5.  Gegenstand  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  dalS  das 
organische  Material  ein  Stilben  oder  ein  Stilben- 
Derivat  oder  ein  Cumarin-Derivat  ist. 

6.  Gegenstand  nach  Anspruch  5,  dadurch 
gekennzeichnet,  dal3  das  organische  Material  ein 
ionisches  disulfoniertes  Diamino-Stilben-Triazin- 
Derivat  aufweist. 

7.  Gegenstand  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dalS  das 
thermoplastische  Material  Polyathylen  ist. 

8.  Gegenstand  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  daft  die 
Bahn  (11;  11';  12;  12';  13)  zur  Verarbeitung  in 
eine  Reihe  von  verbundenen  jedoch  trennbaren 
Gegenstanden  (16—19;  16'  —  19')  geeignet  ist  und 
eine  Reihe  der  mit  den  trennbaren  Gegenstanden 
(16—19;  16'—  19')  korrelierten  Marken  (20;  22,  24, 
26;  30;  32,  34,  36;  20')  zum  Steuern  von  Tatigkei- 
ten  an  der  Bahn  tragt. 

9.  Verfahren  zum  Steuren  von  Tatigkeiten  bei 
der  Fertigung  eines  Verpackungsgegenstandes, 
enthaltend  die  folgenden  Verfahrensschritte: 

a)  an  einem  thermoplastischen  Material  wird 
eine  Marke  (20;  22,  24,  26;  30;  32,  34,  36;  20') 
angebracht,  die  auf  auffallende  elektromagneti- 
sche  Strahlung  durch  Aussenden  elektromagneti- 
scher  Strahlung  einer  verschiedenen  Wellenlange 
reagiert; 

b)  das  Vorhandensein  der  Marke  (20;  22,  24,  26; 
30;  32,  34,  36;  20')  wird  durch  Abfuhlen  des 
Vorhandenseins  der  emittierten  elektromagneti- 
schen  Strahlung  festgestellt;  und 

c)  die  Tatigkeiten  werden  in  Antwort  auf  die 
Feststellung  der  Marke  (20;  22,  24,  26;  30;  32,  34, 
36;  20')  durchgefiihrt,  dadurch  gekennzeichnet. 

10 

15 

20 

25 

1.  Materiau  thermoplastique,  destine  a  etre 
utilise  dans  la  fabrication  d'objets  d'emballage, 

30  qui  fond  lors  d'une  application  de  chaleur  et  de 
pression  et  un  marquage  (20;  22,  24,  26;  30;  32, 
34,  36;  20')  sur  le  materiau  qui  agit  en  reponse  a 
un  rayonnement  electromagnetique  incident  en 
emettant  un  rayonnement  d'une  longueur  d'onde 

35  afferente,  caracterise  en  ce  que  le  marquage  (20; 
22,  24,  26;  30;  32,  34,  36;  20')  est  constitue  d'un 
materiau  organique  qui  est  un  compose  polaire 
ou  un  compose  ionique  et  en  ce  que  le  materiau 
thermoplastique  est  constitue  d'une  bande  (11; 

40  11';  12;  12';  13)  pour  la  fabrication  d'une  serie 
d'objects  (16,  17,  18,  19,  16',  17',  18',  19')  a  I'aide 
d'appareils  de  fabrication  qui  agissent  en  reponse 
a  la  detection  de  marquages  repetitifs  sur  la 
bande  et  dans  lequel  le  compose  polaire  ou 

45  ionique  est  sensiblement  nonmigrant. 
2.  Objet  selon  la  revendication  1,  caracterise  en 

ce  que  le  materiau  organique  est  sensiblement 
invisible,  lorsqu'on  observe  sous  une  lumiere 
visible. 

so  3.  Objet  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  le  materiau  emet  un  rayonnement 
dephase  en  longueur  d'onde  dans  le  domaine 
visible  du  spectre,  lorsqu'il  est  soumis  a  un 
rayonnement  exterieur  au  spectre  visible. 

55  4.  Objet  selon  la  revendication  1,  2  ou  3  caracte- 
rise  en  ce  que  le  marquage  (20;  22,  24,  26;  30;  32, 
34,  36;  20')  est  constitue  d'une  materiau  qui 
dephase  la  longueur  d'onde  du  rayonnement 
electromagnetique  incident  non  visible,  vers  une 

60  seconde  longueur  d'onde  non  visible,  pour  per- 
mettre  la  detection  du  marquage. 

5.  Objet  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  que  le  mate- 
riau  organique  est  un  stilbene  ou  un  derive  d'un 

65  stilbene,  ou  un  derive  d'un  coumarine. 
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b)  detecter  la  presence  dudit  marquage  (20;  22, 
24,  26;  30;  32,  34,  36;  20')  par  detection  de  la 
presence  dudit  rayonnement  electromagnetique 
emis  et, 

c)  effectuer  des  operations  en  reponse  a  la 
detection  dudit  marquage  (20;  22,  24,  26;  30;  32, 
34,  36;  20'),  caracterise  en  ce  que  le  marquage 
(20;  22,  24,  26;  30;  32,  34,  36;  20')  est  constitue 
d'un  materiau  organique  qui  est  un  compose 
polaire  ou  un  compose  qui  est  ionique  et  en  ce 
que  le  materiau  thermoplastique  est  fabriquee 
sous  la  forme  d'une  bande  (11;  11';  12;  12';  13), 
en.vue  de  la  fabrication  d'une  serie  d'objets  relies 
les  uns  aux  autres  mais  separables  (16  —  19; 
16'  —  19')  etestutiliseepourexecutersurla  bande 
(11;  11';  12;  12';  13)  des  operations  associees  a 
chaque  objet  separable  (16—19;  16'—  19'). 

10.  Procede  selon  la  revendication  9,  caracterise 
en  ce  que  les  operations  executees  sur  la  bande 
(11;  11';  12;  12';  13)  en  reponse  a  la  detection  des 
marquages  (20;  22,  24,  26;  30;  32,  34,  36;  20'), 
comprennent  une  perforation  de  la  bande  (11; 
11';  12;  12';  13)  pour  faciliter  la  separation  des 
objets  (16—19;  16'—  19'). 

6.  Objet  selon  la  revendication  5,  caracterise  en 
ce  que  le  materiau  organique  comprend  un  derive 
diamino  stilbene-triazine  disulfone  ionique. 

7.  Objet  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  que  le  mate- 
riau  thermoplastique  est  un  polyethylene. 

8.  Objet  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  que  la  bande 
(11;  11';  12;  12';  13)  permet  une  fabrication  en 
serie  d'objets  relies  les  uns  aux  autres,  mais 
separables  (16—19;  16'—  19')  et  elle  porte  une 
serie  desdits  marquages  (20;  22,  24,  26;  30;  32, 
34,  36;  20')  correspondant  auxdits  objets  separa- 
bles  (16—19;  16'—  19'),  pour  controler  les  opera- 
tions  sur  la  bande. 

9.  Procede  pour  controler  des  operations  de 
fabrication  d'un  objet  d'emballage  qui  comprend 
les  etapes; 

a)  fixer  sur  un  materiau  thermoplastique,  un 
marquage  (20;  22,  24,  26;  30;  32,  34,  36;  20')  qui 
agit  en  reponse  a  un  rayonnement  electro- 
magnetique  incident,  en  emettant  un  rayonne- 
ment  electromagnetique  d'une  longueur  d'onde 
differente; 
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