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(57)  A  deactivatable  resonant  tag  which  includes  a 
supplemental  conductive  medium  disposed  on  a  con- 
ductor,  the  supplemental  conductive  medium  preferably 
being  different  from  the  conductive  material  of  the  con- 
ductor  proper,  as  well  as  a  medium  via  which  material 
from  the  supplemental  conductive  medium  can  migrate 
from 
the  turn  of  the  conductor  on  which  the  supplemental 
conductive  medium  is  disposed  to  an  adjacent,  parallel 
turn  of  the  conductor.  Also  contemplated  is  a  method  of 
making  such  a  deactivatable  tag. 
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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention: 

The  present  invention  generally  relates  to  deacti- 
vatable  tags  that  can  be  used  with  electronic  article  sur- 
veillance  systems,  as  well  as  methods  for  making  such 
tags. 

2.  Background  Information: 

Several  U.S.  Patents  disclose  conventional  deacti- 
vatable  tags  and  conventional  methods  of  making  the 
same.  Among  these  are:  U.S.  Patent  No.  5,367,290  to 
Kind  et  al.;  No.  5,341,125  to  Plonsky  et  al.;  No. 
5,184,111  to  Pichl;  No.  5,172,461  to  Pichl;  No. 
5,006,856  to  Benge  et  al.;  No.  4,910,499  to  Benge  et 
al.;  No.  4,876,555  to  Jorgensen;  No.  4,835,524  to  Lam- 
ond  et  al.;  No.  4,818,312  to  Benge;  No.  4,567,473  to 
Lichtblau;  No.  4,498,076  to  Lichtblau;  No.  4,778,542  to 
Benge  et  al.;  No.  4,717,438  to  Benge  et  al.;  and 
4,694,283  to  Reeb. 

U.S.  Patent  Nos.  4,778,552  and  5,006,856  to 
Benge  et  al.  appear  to  disclose  deactivatable  tags  in 
which  deactivation  may  take  place  between  parallel  and 
adjacent  turns  of  one  of  the  conductors. 

It  has  been  found,  generally,  that  the  tags  disclosed 
in  the  U.S.  patents  listed  above,  as  well  as  other  known 
tags,  do  not  often  present  deactivation  results  that  are 
consistently  and  reliably  satisfactory,  and  are  not  often 
manufactured  at  reasonable  cost. 

OBJECT  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  provide  a 
deactivatable  tag,  and  a  method  of  making  the  same, 
that  avoids  disadvantages  associated  with  known  tags 
and  methods,  produces  consistent  and  satisfactory 
results,  and  reduces  the  expenditures  of  time,  energy, 
materials  and  cost  often  associated  with  known  deacti- 
vatable  tags  and  methods. 

SUMMARY  OF  THE  INVENTION 

In  accordance  with  at  least  one  preferred  embodi- 
ment  of  the  present  invention,  there  is  provided  a  deac- 
tivatable  tag  which  essentially  includes  a  supplemental 
conductive  medium  disposed  on  a  conductor,  the  sup- 
plemental  conductive  medium  preferably  being  different 
from  the  conductive  material  of  the  conductor  proper,  as 
well  as  a  medium  via  which  material  from  the  supple- 
mental  conductive  medium  can  migrate  from  the  turn  of 
the  conductor  on  which  the  supplemental  conductive 
medium  is  disposed  to  an  adjacent,  parallel  turn  of  the 
conductor. 

The  present  invention  also  contemplates,  in  accord- 
ance  with  at  least  one  preferred  embodiment,  a  method 

of  making  a  deactivatable  tag  such  as  that  described 
immediately  above. 

The  instant  specification  provides  specific  exam- 
ples  of  the  materials  and  methods  alluded  to  immedi- 

5  ately  above,  and  it  is  to  be  understood  that  the  present 
invention  is  not  to  be  limited  to  these  specific  examples. 

The  above  discussed  embodiments  of  the  present 
invention  will  be  described  further  hereinbelow  with  ref- 
erence  to  the  accompanying  figures.  When  the  word 

10  "invention"  is  used  in  this  specification,  the  word  "inven- 
tion"  includes  "inventions",  that  is,  the  plural  of  "inven- 
tion".  By  stating  "invention",  the  Applicant  does  not  in 
any  way  admit  that  the  present  application  does  not 
include  more  than  one  patentably  and  non-obviously 

15  distinct  invention,  and  maintains  that  this  application 
may  include  more  than  one  patentably  and  non-obvi- 
ously  distinct  invention.  The  Applicant  hereby  asserts 
that  the  disclosure  of  this  application  may  include  more 
than  one  invention,  and,  in  the  event  that  there  is  more 

20  than  one  invention,  that  these  inventions  may  be  patent- 
able  and  non-obvious  one  with  respect  to  the  other. 

In  summary,  one  aspect  of  the  invention  resides 
broadly  in  a  method  of  making  a  deactivatable  tag  for 
use  in  an  electronic  article  surveillance  system,  the  tag 

25  comprising:  a  resonant  circuit  responsive  to  receipt  of  a 
deactivation  signal;  the  resonant  circuit  including  a  spi- 
ral  conductor,  the  spiral  conductor  having  at  least  two 
turns,  the  at  least  two  turns  being  spaced  apart  from 
one  another,  each  of  the  at  least  two  turns  comprising  a 

30  conductive  medium;  an  additional  conductive  medium 
being  disposed  on  a  first  of  the  at  least  two  turns;  and 
means  for  promoting,  in  response  to  a  deactivation  sig- 
nal,  migration  of  at  least  a  portion  of  the  additional  con- 
ductive  medium  from  the  first  of  the  at  least  two  turns  to 

35  a  second,  adjacent  one  of  the  at  least  two  turns,  to  con- 
ductively  connect  the  first  and  second  turns  and  deacti- 
vate  the  tag;  the  method  comprising  the  steps  of: 

providing  a  resonant  circuit,  and  configuring  the 
40  resonant  circuit  to  be  responsive  to  receipt  of  a 

deactivation  signal; 
the  step  of  providing  a  resonant  circuit  comprising 
the  step  of  providing  a  spiral  conductor,  the  spiral 
conductor  having  at  least  two  turns,  the  at  least  two 

45  turns  being  spaced  apart  from  one  another,  each  of 
the  at  least  two  turns  comprising  a  conductive 
medium;  disposing  an  additional  conductive 
medium  on  a  first  of  the  at  least  two  turns;  and  pro- 
viding  means  for  promoting,  in  response  to  a  deac- 

50  tivation  signal,  migration  of  at  least  a  portion  of  the 
additional  conductive  medium  from  the  first  of  the  at 
least  two  turns  to  a  second,  adjacent  one  of  the  at 
least  two  turns,  to  conductively  connect  the  first  and 
second  turns  and  deactivate  the  tag. 

55 
Another  aspect  of  the  invention  resides  broadly  in  a 

deactivatable  tag  for  use  in  an  electronic  article  surveil- 
lance  system,  the  tag  comprising:  a  resonant  circuit 
responsive  to  receipt  of  a  deactivation  signal;  the  reso- 
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nant  circuit  including  a  spiral  conductor,  the  spiral  con- 
ductor  having  at  least  two  turns,  the  at  least  two  turns 
being  spaced  apart  from  one  another,  each  of  the  at 
least  two  turns  comprising  a  conductive  medium;  an 
additional  conductive  medium  being  disposed  on  a  first  5 
of  the  at  least  two  turns;  and  means  for  promoting,  in 
response  to  a  deactivation  signal,  migration  of  at  least  a 
portion  of  the  additional  conductive  medium  from  the 
first  of  the  at  least  two  turns  to  a  second,  adjacent  one 
of  the  at  least  two  turns,  to  conductively  connect  the  first  w 
and  second  turns  and  deactivate  the  tag. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  now  be  discussed  with  is 
relation  to  the  accompanying  figures  wherein: 

Figures  1a-1h  illustrate  a  conventional  deactivata- 
ble  resonant  tag,  as  well  as  conventional  arrange- 
ments  for  manufacturing  the  same,  as  well  as  20 
various  stages  in  a  conventional  process  for  manu- 
facturing  the  same; 
Figure  2  is  a  schematic  elevational  view  of  a  deacti- 
vatable  resonant  tag  in  accordance  with  a  preferred 
embodiment  of  the  present  invention;  25 
Figure  3  is  essentially  the  same  view  as  Figure  2, 
but  schematically  illustrating  an  intermediate  stage 
of  deactivation; 
Figure  4  is  essentially  the  same  view  as  Figures  2 
and  3,  but  schematically  illustrating  a  more  30 
advanced  stage  of  deactivation; 
Figure  5  schematically  illustrates  an  arrangement 
for  preparing  a  substrate; 
Figure  6  schematically  illustrates  an  arrangement 
for  applying  a  supplemental  conductive  medium  to  35 
a  resonant  tag;  and 
Figures  7-9  are  actual  illustrations  of  a  resonant 
tag,  according  to  the  present  invention,  in  various 
stages  of  deactivation. 

40 
DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Prior  to  discussing  the  preferred  embodiments  of 
the  present  invention,  the  disclosure  will  address  some  45 
examples  of  conventional  components  relating  to  con- 
ventional  deactivatable  resonant  tags,  as  well  as  con- 
ventional  methods  for  making  deactivatable  tags,  that 
may  be  utilized  in  accordance  with  the  embodiments  of 
the  present  invention.  so 

Figure  1  is  an  exploded  perspective  view  of  a  con- 
ventional  tag  19.  The  tag  19  is  shown  to  include  a  sheet 
20T  having  pressure  sensitive  adhesive  21  and  22. 

A  conductor,  indicated  generally  at  25,  includes  a 
spiral  conductor  26  having  several  turns.  The  conductor  55 
26  can  be  of  essentially  the  same  width  throughout  its 
length  except  for  a  connector  bar  27  at  the  outer  end 
portion  of  the  conductor  spiral  26. 

Typically,  there  can  be  a  sheet  of  dielectric  28T 

over,  and  adhered  to,  the  conductor  spiral  25  and  the 
underlying  sheet  20T  by  means  of  adhesive  29. 

A  conductor,  generally  indicated  at  30,  includes  a 
spiral  conductor  31  having  several  turns.  This  conductor 
spiral  31  may,  in  several  aspects,  be  configured  similarly 
to  conductor  spiral  25. 

Typically,  the  conductor  spirals  25  and  30  can  be 
aligned  in  face-to-face  relationship,  save  for  portions  33 
which  are  not  face-to-face  with  the  conductor  26  and 
portions  35  which  are  not  face-to-face  with  the  conduc- 
tor  31. 

Typically,  connector  bars  27  and  32  can  be  electri- 
cally  connected,  such  as  by  a  staking  90  (see  Figure 
1b). 

Figure  1b  generally  illustrates  a  conventional 
method  for  making  the  tag  19  shown  in  Figure  1a.  A  fur- 
ther  description  of  this  conventional  method  may  be 
found  in  U.S.  Patent  Nos.  4,778,552  and  5,006,856  to 
Benge  et  al.,  particularly  with  reference  to  Figure  3  in 
both  patents. 

Figures  1c-1h  variously  illustrate  successive  stages 
in  the  formation  of  a  sheet  of  resonant  tag  conductors. 
Similarly  to  Figure  1b,  further  details  regarding  the  tag 
sheets  illustrates  in  Figures  1c-1h  may  be  found  in  U.S. 
Patent  Nos.  4,778,552  and  5,006,856  to  Benge  et  al., 
particularly  with  reference  to  Figures  4-9  in  both  pat- 
ents. 

The  disclosure  now  turns  to  a  discussion  of  deacti- 
vatable  resonant  tags  formed  in  accordance  with  at 
least  one  preferred  embodiment  of  the  present  inven- 
tion,  as  illustrated  in  Figures  2-9.  It  should  be  under- 
stood  that  components  discussed  herebelow  with 
reference  to  Figures  2-9  may,  if  appropriate,  be  consid- 
ered  to  be  interchangeable  with  similar  components  dis- 
cussed  and/or  illustrated  herein. 

Figure  2  may  be  considered  to  be  a  schematic  ele- 
vational  view  of  a  resonant  tag  1  50  according  to  a  pre- 
ferred  embodiment  of  the  present  invention. 
Accordingly,  only  one  side  of  the  tag  150  is  actually 
shown. 

As  shown  in  Figure  2,  a  given  conductor  200  will 
preferably  include  a  plurality  of  turns  202,  with  each  of 
these  turns  202,  for  example,  essentially  being  dis- 
posed  parallel  with  respect  to  one  another  and  spaced 
apart  from  one  another.  Other  configurations  of  a  con- 
ductor  known  to  those  of  ordinary  skill  in  the  art  could 
also  likely  be  used  in  alternative  embodiments  of  the 
present  invention. 

A  selected  one  of  the  turns  202a  may  preferably 
have  disposed  thereupon  a  supplemental  conductive 
medium  204.  This  supplemental  conductive  medium 
204  will  preferably  be  of  a  different  composition  than  the 
conductive  medium  of  the  corresponding  turn  202a. 

Preferably,  this  supplemental  conductive  medium 
204  will  be  used  in  the  deactivation  of  the  tag.  Particu- 
larly,  the  supplemental  conductive  medium  204  will  pref- 
erably  be  configured  such  that,  upon  the  tag  generally 
reaching  a  predetermined  or  given  voltage,  such  as  a 
voltage  threshold,  a  quantity  of  material  from  the  sup- 
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plemental  conductive  medium  204  will  be  urged  to 
migrate,  within  a  given  period  of  time,  towards  an  adja- 
cent  turn  202b  of  conductor  200. 

In  order  to  permit  such  migration,  there  will  prefera- 
bly  be  disposed,  preferably  at  least  between  the  turns  in  s 
question  202a  and  202b  (or  portions  thereof),  a  medium 
206  sufficient  for  promoting  the  migration  of  material 
from  supplemental  conductive  medium  204  from  the  ini- 
tial  turn  202a  to  neighboring  turn  202b.  In  accordance 
with  at  least  one  preferred  embodiment  of  the  present  10 
invention,  this  medium  206  could  preferably  include  a 
composition  containing  tin  ions.  If,  for  example,  the  sup- 
plemental  conductive  medium  204  includes  or  consists 
of  copper,  it  is  believed  that  tin  ions  would  be  particularly 
suitable  for  promoting  the  migration  of  material  from  the  is 
supplemental  conductive  medium  away  from  the  initial 
turn  202a.  Further,  it  is  believed  that  the  tin  ions  would 
facilitate  considerably  the  continued  migration  of  such 
material  from  initial  turn  202a  to  neighboring  turn  202b, 
in  order  to  establish  a  conductive  "bridge"  between  ini-  20 
tial  turn  202a  and  neighboring  turn  202b.  Upon  comple- 
tion  of  a  conductive  "bridge",  it  will  be  apparent  that 
deactivation  of  the  tag  can  take  place,  by  virtue  of  a 
lower  resistance  between  the  turns  202a  and  202b  than 
what  would  likely  be  an  originally  higher  resistance  ther-  25 
ebetween.  Such  a  lower  resistance  could  be  considered 
to  be  a  short  circuit,  this  in  turn  being  created  via  a  con- 
ductive  "bridge"  between  initial  turn  202a  and  neighbor- 
ing  turn  202b.  This  advanced  stage  of  deactivation  is 
illustrated  more  particularly  in  Figure  4,  showing  such  a  30 
"bridge"  204b  having  been  created. 

Figure  3  illustrates  what  may  be  considered  or 
believed  to  be  an  intermediate  stage  of  migration  of 
material  from  supplemental  conductive  medium  204, 
between  turns  202a  and  202b.  Particularly,  Figure  3  35 
illustrates  what  is  believed  to  be  the  formation  of  a  par- 
tial  "bridge"  204a.  At  this  stage,  some  migration  of 
material  from  supplemental  conductive  medium  204, 
from  turn  202a,  has  begun,  but  has  not  yet  reached 
neighboring  turn  202b,  in  order  to  establish  a  complete  40 
"bridge"  sufficient  for  creating  a  short  circuit  between 
turns  202a  and  202b,  result  in  deactivation  of  the  tag 
150.  It  should  be  pointed  out  that  the  exact  mechanism 
of  migration  may  not  be  fully  understood  at  the  present 
time,  so  that  the  mechanism  illustrated  in  Figure  3  is,  in  45 
many  respects,  a  theory  to  assist  in  the  explanation  of 
the  phenomenon  taking  place. 

In  contrast,  Figure  4  shows  a  more  advanced  stage 
of  the  aforementioned  migration  of  material  from  sup- 
plemental  conductive  medium  204,  in  the  creation  of  a  so 
complete  "bridge"  204b  between  turns  202a  and  202b. 
Since  material  from  the  supplemental  conductive 
medium  204  now  extends  from  turn  202a  to  turn  202b  in 
the  form  of  a  complete  "bridge"  204b,  a  short  circuit  will 
be  created  between  turns  202a  and  202b,  and  the  tag  55 
will  be  deactivated. 

It  will  be  understood  that,  in  accordance  with  at 
least  one  preferred  embodiment  of  the  present  inven- 
tion,  the  supplemental  metallic  material  204  will  prefera- 

bly  have  properties  that  will  allow  the  same  to  break 
down  at  a  lower  voltage  than  would  the  constituent 
material  of  the  turns  202a,b  proper.  Thus,  in  a  preferred 
embodiment  of  the  present  invention,  the  supplemental 
metallic  material  204  can  include  a  copper-based  mate- 
rial,  with  the  turns  202a,b  being  made  of  aluminum. 

Preferably,  the  substrate  206  will  simultaneously 
serve  as  the  dielectric  between  the  two  conductors  of 
the  tag. 

The  disclosure  now  turns  to  some  specific  exam- 
ples  of  materials  that  may  be  utilized  in  accordance  with 
the  embodiments  of  the  present  invention. 

The  conventional  deactivatable  resonant  tags  pro- 
duced  by  All-Tag  Security  AG  of  CH-6343, 
Rotkreuz/Zug,  Switzerland,  and  commercially  available 
substantially  world-wide,  have  been  used,  making  use 
both  of  the  aluminum  conductors  present  in  such  tags 
and  the  dielectric  material  provided  therewith.  Thus,  the 
supplemental  conductive  medium  discussed  herein  can 
be  added  to  either  or  both  of  the  conductors  found  in  an 
All-Tag  tag,  and  the  dielectric  found  in  an  All-Tag  tag  can 
be  prepared  in  the  manner  described  herein,  with 
respect  to  providing  the  same  with  a  capability  to  pro- 
mote  the  migration  of  conductive  material  thereacross. 

It  is  desirable  to  use  a  polyethylene  material  for  the 
substrate  206. 

It  has  been  found  that  a  particularly  effective  mate- 
rial  for  use  as  the  supplemental  conductive  medium  204 
is  a  "599-Y1002  copper-conductive  coating"  manufac- 
tured  by  the  Spraylat  Corporation,  716  S.  Columbus 
Ave.,  Mt.  Vernon,  NY  10550.  Preferably,  such  a  copper- 
based  coating  will  be  applied  to  the  turn  202a  with  an 
appropriate  binder  or  solvent. 

Although  satisfactory  results  can  be  achieved  if  the 
copper-based  material  is  applied  manually,  it  is  conceiv- 
able  to  utilize  any  of  a  number  of  appropriate  methods 
for  applying  the  copper-based  material  to  the  turn  202a 
automatically,  in  a  mass-production  setting,  as  shown  in 
U.S.  Patent  Nos.  4,778,552  and  5,006,856  to  Benge  et 
al.  Such  methods  could  include,  for  example,  feeding  a 
sheet  of  conductors  200,  themselves  having  been 
deposited  on  substrate  206  or  even  a  temporary  carrier 
by  essentially  any  suitable  well-known  technique,  to  a 
further  device  (which  may  still  be  part  of  the  same 
assembly  line),  that  is  capable  of  automatically  deposit- 
ing  on  each  conductor,  or  on  selective  ones  of  the  con- 
ductors,  a  quantity  of  the  supplemental  conductive 
medium  204.  Such  methods  are  described  in  more 
detail  herebelow  with  reference  to  Figure  6. 

In  preparing  the  substrate,  it  is  desirable  to  apply,  to 
a  polyethylene  base,  a  low-viscosity  fluid  including  stan- 
nous  chloride  and  hydrochloric  acid,  essentially  by  wet- 
ting  the  polyethylene  base. 

In  accordance  with  at  least  one  preferred  embodi- 
ment  of  the  present  invention,  the  aforementioned  low- 
viscosity  fluid,  which  may  be  termed  a  "sensitization 
mixture",  may  be  composed  of  or  made  from  the  follow- 
ing:  480  ml  deionized  water;  2  ml  hydrochloric  acid;  1  .25 
grams  stannous  chloride;  and  3  grams  of  tin  filings. 
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Preferably,  the  sensitization  process,  whether  done 
manually  in  a  laboratory  or  automatically  in  a  mass-pro- 
duction  arrangement,  can  include  wetting  the  substrate 
with  a  mixture  such  as  that  described,  and  with  a  dwell 
time  of  preferably  about  2  minutes.  This  may  then  be  fol-  5 
lowed  by  a  deionized  water  rinse  and  subsequent  dry- 
ing.  This  will  also  be  discussed  in  more  detail 
herebelow,  with  reference  to  Figure  5. 

Preferably,  after  drying  of  the  substrate  206,  the 
supplemental  conductive  medium  204  may  be  applied,  10 
dried  and  sealed.  Preferably,  any  suitable  sealant  may 
be  utilized  for  the  purpose  of  sealing.  Among  the  seal- 
ants  that  may  be  utilized,  and  that  have  been  used  in 
making  a  tag  according  to  the  present  invention  are,  for 
example,  Norland  Optical  Adhesive  #60  and  Norland  15 
Optical  Adhesive  #81,  both  available  from  Norland 
Products  Inc.,  New  Brunswick,  NJ  08902.  Surprisingly, 
satisfactory  results  have  also  been  achieved,  in  a  labo- 
ratory  setting,  with  clear  nail  polish  as  a  sealant,  applied 
manually.  Essentially  any  commercially  available,  con-  20 
ventional  clear  nail  polish  is  suitable  for  this  purpose;  for 
example,  it  is  possible  to  use  the  well-known  clear  nail 
polishes  manufactured  by  Revlon,  Maybelline  and 
L'Oreal. 

Figure  5  illustrates,  in  schematic  form,  an  arrange-  25 
ment  that  may  be  utilized  to  form  a  finished  substrate 
206  in  accordance  with  at  least  one  preferred  embodi- 
ment  of  the  present  invention.  As  discussed  above,  sub- 
strate  206  can  preferably  serve  as  the  dielectric 
between  two  opposing  conductors  of  a  completed  tag  30 
150.  Accordingly,  a  non-conductive  sheet  of  material 
300  may  preferably  be  fed  into  a  coating  unit  302,  in 
which  unit  the  sheet  300  may  be  coated  with  a  "sensiti- 
zation  mixture"  similar  to  that  discussed  above.  Prefera- 
bly,  the  sheet  300  may  remain  in  the  coating  unit  for  a  35 
given  dwell  time,  such  as  about  2  minutes;  however, 
longer  or  shorter  dwell  times  may  be  feasible.  Subse- 
quently,  the  now-coated  sheet  300  may  be  fed  into  a 
rinsing  unit  304,  to  be  rinsed  with  an  appropriate  rinsing 
agent,  such  as  deionized  water.  After  rinsing,  the  sheet  40 
300  may  then  preferably  be  fed  into  a  suitable  drying 
unit  306,  such  as  a  warm-air  drying  unit,  for  drying. 

It  will  generally  be  understood,  then,  that,  subse- 
quent  to  the  steps  of  application,  rinsing  and  drying,  in 
units  302,  304  and  306  respectively,  sheet  300  will  45 
essentially  have  been  transformed  into  a  substrate  base 
material  300a,  having  the  properties  alluded  to  hereto- 
fore  with  regard  to  a  capability  for  promoting  migration 
of  conductive  material  thereacross. 

Turning  now  to  Figure  6,  a  carrying  medium  400,  so 
which  may  possibly,  but  not  necessarily,  correspond  to 
the  substrate  base  material  300a  described  heretofore 
with  respect  to  Figure  5,  and  having  already  imprinted 
thereupon  an  array  of  conductors  200  (not  shown),  may 
preferably  be  fed  to  an  application  unit  402.  In  the  appli-  55 
cation  unit,  the  aforementioned  supplemental  conduc- 
tive  medium  204  may  be  applied  to  one  of  the  turns  of  a 
selected  plurality  of  individual  conductor  coils  (see  Fig- 
ure  2).  If  it  is  to  be  assumed  that  the  supplemental  con- 

ductive  medium  being  applied  is  a  metallic  medium, 
such  as  copper  or  a  copper-based  composition,  it  is 
conceivable  to  apply  the  same  as  an  ink  to  one  of  the 
coil  turns. 

Subsequent  to  application  of  the  supplemental  con- 
ductive  medium  onto  the  coils  carried  by  carrier  400,  the 
carrier  400  may  then  preferably  be  fed  into  a  suitable 
drying  unit  404,  such  as  a  warm-air  drying  unit. 

Finally,  after  drying,  the  carrier  400,  with  the  array 
of  conductive  coils  disposed  thereupon  and  the  supple- 
mental  conductive  medium  having  been  applied  and 
dried  thereupon,  may  preferably  be  fed  to  a  sealing  unit 
406.  Preferably,  the  sealing  unit  406  may  be  configured 
50  as  to  apply  a  lacquer-type  solution  to  the  now- 
applied  and  dried  supplemental  conductive  medium  on 
each  conductor  200  (not  shown)  to  which  the  supple- 
mental  conductive  medium  has  been  applied. 

The  carrier  400  may  then  preferably  exit  the  sealing 
unit,  possibly  for  further  drying,  or  at  least  for  further 
processing  in  order  to  form  a  complete  deactivatable 
resonant  tag. 

Inasmuch  as  Figures  5  and  6  illustrate  arrange- 
ments,  and  methods  associated  therewith,  that  are 
encompassed  in  at  least  one  preferred  embodiment  of 
the  present  invention,  it  should  be  understood  that  any 
other  steps  in  the  formation  of  a  deactivatable  resonant 
tag  that  involve  well-known  manipulations,  can  be 
assumed  to  be  chronologically  placed  in  an  appropriate 
manner,  before  or  after  the  steps  performed  via  the 
arrangements  shown  in  Figures  5  and  6. 

Figure  7  shows  what  may  be  considered  to  be  a 
"microscopic"  or  up-close  view  of  a  section  of  a  tag 
according  to  the  present  invention,  before  being  deacti- 
vated. 

Figure  8  shows  what  may  be  considered  to  be  a 
"microscopic"  or  up-close  view  of  a  section  of  a  tag 
according  to  the  present  invention  that  has  been  deacti- 
vated.  The  actual  deactivation  path  can  be  considered 
to  have  taken  place  in  the  area  marked  with  a  circle. 
Further,  the  supplemental  conductive  medium  can  be 
considered  to  have  been  applied  generally  to  the  area 
marked  with  a  rectangle. 

Figure  9  illustrates  a  somewhat  more  remote  view 
of  the  deactivated  tag  illustrated  in  Figure  8.  Within  the 
rectangle  shown  in  Figure  9,  it  is  still  possible  to  see  the 
conductive  path  which  has  been  formed  between  two 
coil  turns. 

It  will  be  understood  that,  in  accordance  with  at 
least  one  preferred  embodiment  of  the  present  inven- 
tion,  the  supplemental  conductive  coating  204 
described  heretofore  may  be  applied  to  as  great  an  area 
of  a  given  turn  of  a  conductor  coil  as  is  deemed  appro- 
priate,  as  well  as  to  any  of  the  turns,  as  deemed  appro- 
priate.  Thus,  the  areas  of  coverage  of  the  supplemental 
conductive  medium  illustrated  or  alluded  to  in  Figures  2- 
9  as  well  as  the  exact  coil  turn  on  which  it  is  positioned, 
is  not  to  be  limited  by  the  examples  set  forth  heretofore. 

It  will  also  be  understood  that,  in  accordance  with  at 
least  one  preferred  embodiment  of  the  present  inven- 
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tion,  materials  other  than  copper  or  copper-based  mate- 
rials  may  be  used  as  the  supplemental  conductive 
medium  204,  which  would  adhere  to  at  least  a  portion  of 
a  conductor  turn.  Also,  it  is  conceivable  to  treat  a  sub- 
strate  206  in  a  manner  different  than  any  manner 
described  herein;  for  example,  different  types  of  ions 
other  than  tin  may  be  utilized,  and  the  ions  may  be  dis- 
posed  on  the  substrate  206  in  patterns  or  manners  dif- 
ferent  from  any  described  herein. 

In  general,  although  the  materials  and  methods 
described  hereinabove  are  provided  as  desirable  exam- 
ples  in  accordance  with  at  least  one  preferred  embodi- 
ment  of  the  present  invention,  they  are  not  meant  to  be 
limiting,  and  may  be  interchanged,  if  appropriate,  with 
other  suitable  materials  and  methods,  without  departing 
from  the  spirit  and  scope  of  the  present  invention. 

Examples  of  conventional  deactivatable  resonant 
tags,  as  well  as  conventional  methods  for  forming  the 
same,  having  components  and/or  steps  that  may  be  uti- 
lized  in  accordance  with  the  embodiments  of  the 
present  invention,  may  be  found  among  the  U.S.  patents 
listed  at  the  beginning  of  the  instant  specification. 

The  components  disclosed  in  the  various  publica- 
tions,  disclosed  or  incorporated  by  reference  herein, 
may  be  used  in  the  embodiments  of  the  present  inven- 
tion,  as  well  as,  equivalents  thereof. 

All,  or  substantially  all,  of  the  components  and 
methods  of  the  various  embodiments  may  be  used  with 
at  least  one  embodiment  or  all  of  the  embodiments,  if 
any,  described  herein. 

All  of  the  patents,  patent  applications  and  publica- 
tions  recited  herein,  and  in  the  Declaration  attached 
hereto,  are  hereby  incorporated  by  reference  as  if  set 
forth  in  their  entirety  herein. 

The  details  in  the  patents,  patent  applications  and 
publications  may  be  considered  to  be  incorporable,  at 
applicant's  option,  into  the  claims  during  prosecution  as 
further  limitations  in  the  claims  to  patentably  distinguish 
any  amended  claims  from  any  applied  prior  art. 

The  appended  drawings  in  their  entirety,  including 
all  dimensions,  proportions  and/or  shapes  in  at  least 
one  embodiment  of  the  invention,  are  accurate  and  to 
scale  and  are  hereby  included  by  reference  into  this 
specification. 

The  invention  as  described  hereinabove  in  the  con- 
text  of  the  preferred  embodiments  is  not  to  be  taken  as 
limited  to  all  of  the  provided  details  thereof,  since  modi- 
fications  and  variations  thereof  may  be  made  without 
departing  from  the  spirit  and  scope  of  the  invention. 

Claims 

1.  A  method  of  making  a  deactivatable  tag  for  use  in 
an  electronic  article  surveillance  system,  the  tag 
comprising:  a  resonant  circuit  responsive  to  receipt 
of  a  deactivation  signal;  the  resonant  circuit  includ- 
ing  a  spiral  conductor,  the  spiral  conductor  having 
at  least  two  turns,  the  at  least  two  turns  being 
spaced  apart  from  one  another,  each  of  the  at  least 

two  turns  comprising  a  conductive  medium;  an 
additional  conductive  medium  being  disposed  on  a 
first  of  the  at  least  two  turns;  means  for  promoting, 
in  response  to  a  deactivation  signal,  migration  of  at 

5  least  a  portion  of  the  additional  conductive  medium 
from  the  first  of  the  at  least  two  turns  to  a  second, 
adjacent  one  of  the  at  least  two  turns,  to  conduc- 
tively  connect  the  first  and  second  turns  and  deac- 
tivate  the  tag;  said  method  comprising  the  steps  of: 

10 
providing  a  resonant  circuit,  and  configuring 
the  resonant  circuit  to  be  responsive  to  receipt 
of  a  deactivation  signal; 
said  step  of  providing  a  resonant  circuit  com- 

15  prising  the  step  of  providing  a  spiral  conductor, 
the  spiral  conductor  having  at  least  two  turns, 
the  at  least  two  turns  being  spaced  apart  from 
one  another,  each  of  the  at  least  two  turns 
comprising  a  conductive  medium; 

20  disposing  an  additional  conductive  medium  on 
a  first  of  the  at  least  two  turns;  and 
providing  means  for  promoting,  in  response  to 
a  deactivation  signal,  migration  of  at  least  a 
portion  of  the  additional  conductive  medium 

25  from  the  first  of  the  at  least  two  turns  to  a  sec- 
ond,  adjacent  one  of  the  at  least  two  turns,  to 
conductively  connect  the  first  and  second  turns 
and  deactivate  the  tag. 

30  2.  The  method  according  to  Claim  1  ,  further  compris- 
ing  the  steps  of: 

providing  a  generally  non-conductive  substrate 
and  disposing  the  spiral  conductor  on  the  gen- 

35  erally  non-conductive  substrate;  and 
said  step  of  providing  the  generally  non-con- 
ductive  substrate  comprising  said  step  of  pro- 
viding  means  for  promoting  migration  of  at  least 
a  portion  of  the  additional  conductive  medium. 

40 
3.  The  method  according  to  Claim  2,  wherein  the  addi- 

tional  conductive  medium  is  is  materially  different 
from  the  conductive  medium  of  the  first  turn. 

45  4.  The  method  according  to  Claim  3,  wherein  the 
means  for  promoting  migration  of  at  least  a  portion 
of  the  additional  conductive  medium  comprises 
means  for  promoting  migration  of  the  at  least  a  por- 
tion  of  the  additional  conductive  medium  substan- 

50  tially  along  the  substrate,  in  a  direction  generally 
parallel  to  the  substrate,  between  the  first  and  sec- 
ond  turns. 

5.  The  method  according  to  Claim  4,  wherein: 
55  the  additional  conductive  medium  comprises 

a  metallic  material; 
the  promoting  means  comprises  a  medium, 

substantially  integral  with  the  substrate,  configured 
for  promoting  migration  of  the  metallic  material  of 
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the  additional  conductive  medium  between  the  first 
and  second  turns. 

6.  The  method  according  to  Claim  5,  wherein  the  addi- 
tional  conductive  medium  is  disposed  on  the  first  5 
turn  by: 

directly  applying  the  additional  conductive 
medium  to  the  first  turn  in  liquid  form; 
thereafter  drying  the  additional  conductive  10 
medium  having  been  applied  to  the  first  turn  in 
liquid  form;  and 
thereafter  sealing  the  additional  conductive 
medium  on  the  first  turn  with  a  sealant. 

15 
7.  The  method  according  to  Claim  6,  wherein  the  sub- 

strate  is  provided  with  the  medium  configured  for 
promoting  migration  of  the  metallic  material  of  the 
additional  conductive  medium  by: 

20 
coating  the  substrate  with  the  a  starting  solu- 
tion  of  the  medium,  the  starting  solution  being 
in  liquid  form; 
thereafter  rinsing  the  substrate;  and 
thereafter  drying  the  substrate,  with  the  25 
medium  disposed  thereupon,  and  integrating 
the  medium  with  the  substrate. 

8.  The  method  according  to  Claim  7,  wherein  the 
medium  being  substantially  integral  with  the  sub-  30 
strate  comprises  metallic  ions  configured  for  pro- 
moting  migration  of  the  metallic  material  of  the 
additional  conductive  medium  between  the  first  and 
second  turns. 

35 
9.  The  method  according  to  Claim  8,  wherein  the  sub- 

strate  is  rinsed  with  deionized  water  during  said 
rinsing  step. 

10.  The  method  according  to  Claim  9,  wherein:  40 
the  metallic  ions  comprise  tin  ions;  and 
the  metallic  material  of  the  additional  con- 

ductive  medium  comprises  a  copper-based  con- 
ductive  material. 

45 
11.  The  method  according  to  Claim  10,  wherein  the 

copper-based  conductive  material,  when  applied  to 
the  first  turn  in  the  form  of  a  liquid,  is  applied  in  the 
form  of  an  ink. 

50 
12.  The  method  according  to  Claim  1  1  ,  wherein: 

the  first  turn  of  the  spiral  conductor  is  formed 
from  aluminum; 

the  spiral  conductor  is  a  first  spiral  conduc- 
tor;  55 

the  resonant  tag  includes  a  second  spiral 
conductor  disposed  on  the  substrate  opposite  from 
the  first  spiral  conductor;  and 

the  substrate  is  configured  to  act  as  a  dielec- 

tric  between  the  first  spiral  conductor  and  the  sec- 
ond  spiral  conductor. 

13.  A  deactivatable  tag  for  use  in  an  electronic  article 
surveillance  system,  said  tag  comprising: 

a  resonant  circuit  responsive  to  receipt  of  a 
deactivation  signal; 
said  resonant  circuit  including  a  spiral  conduc- 
tor,  said  spiral  conductor  having  at  least  two 
turns,  said  at  least  two  turns  being  spaced 
apart  from  one  another,  each  of  said  at  least 
two  turns  comprising  a  conductive  medium; 
an  additional  conductive  medium  being  dis- 
posed  on  a  first  of  said  at  least  two  turns;  and 
means  for  promoting,  in  response  to  a  deacti- 
vation  signal,  migration  of  at  least  a  portion  of 
said  additional  conductive  medium  from  said 
first  of  said  at  least  two  turns  to  a  second,  adja- 
cent  one  of  said  at  least  two  turns,  to  conduc- 
tively  connect  said  first  and  second  turns  and 
deactivate  said  tag. 

14.  The  deactivatable  tag  according  to  Claim  13,  fur- 
ther  comprising: 

a  generally  non-conductive  substrate,  said  spi- 
ral  conductor  being  disposed  on  said  generally 
non-conductive  substrate;  and 
said  generally  non-conductive  substrate  com- 
prising  said  means  for  promoting  migration  of 
at  least  a  portion  of  said  additional  conductive 
medium. 

15.  The  deactivatable  tag  according  to  Claim  14, 
wherein  said  additional  conductive  medium  is  dis- 
posed  on  said  first  turn  and  is  materially  different 
from  the  conductive  medium  of  said  first  turn. 

16.  The  deactivatable  tag  according  to  Claim  15, 
wherein  said  means  for  promoting  migration  of  at 
least  a  portion  of  said  additional  conductive 
medium  comprises  means  for  promoting  migration 
of  said  at  least  a  portion  of  said  additional  conduc- 
tive  medium  substantially  along  said  substrate,  in  a 
direction  generally  parallel  to  said  substrate, 
between  said  first  and  second  turns. 

17.  The  deactivatable  tag  according  to  Claim  16, 
wherein: 

said  additional  conductive  medium  com- 
prises  a  metallic  material; 

said  promoting  means  comprises  a  medium, 
substantially  integral  with  said  substrate,  config- 
ured  for  promoting  migration  of  said  metallic  mate- 
rial  of  said  additional  conductive  medium  between 
said  first  and  second  turns. 

18.  The  deactivatable  tag  according  to  Claim  17, 

40 
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wherein  said  medium  being  substantially  integral 
with  said  substrate  comprises  metallic  ions  config- 
ured  for  promoting  migration  of  said  metallic  mate- 
rial  of  said  additional  conductive  medium  between 
said  first  and  second  turns.  5 

19.  The  deactivatable  tag  according  to  Claim  18, 
wherein: 

said  metallic  ions  comprise  tin  ions;  and 
said  metallic  material  of  said  additional  con-  w 

ductive  medium  comprises  copper. 

20.  The  deactivatable  tag  according  to  Claim  19, 
wherein: 

said  first  turn  of  said  spiral  conductor  is  15 
formed  from  aluminum; 

said  spiral  conductor  is  a  first  spiral  conduc- 
tor; 

said  resonant  tag  includes  a  second  spiral 
conductor  disposed  on  said  substrate  opposite  20 
from  said  first  spiral  conductor;  and 

said  substrate  is  configured  to  act  as  a  die- 
lectric  between  said  first  spiral  conductor  and  said 
second  spiral  conductor. 

25 
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