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Description 

Background  of  the  Invention 

This  invention  relates  generally  to  a  method  for 
resealing  toner  cartridges,  such  as  the  type  used  in 
laser  printers,  especially  those  in  which  the  toner  car- 
tridge  contains  not  only  the  toner  or  powder  but  also 
the  ionizing  means  and  photoreceptor  drum  in  one 
package.  The  original  seal  design  lends  itself  to  lower 
cost  maintenance  of  the  printer  or  copying  machine 
but  significantly  higher  costs  for  replacing  consumed 
toner. 

While  it  is  easy  to  remove  the  cartridge  in  a  typ- 
ical  machine,  and  in  fact  this  must  be  done  in  order  to 
install  a  new  cartridge,  one  would  think  most  people 
would  opt  to  refill  their  cartridges  by  adding  toner 
themselves.  Such  is  not  the  case,  however,  with  most 
office  personnel  avoiding  this  task,  if  for  no  reason 
other  than  the  difficulty  of  containing  the  inadvertent 
spilling  of  some  of  the  toner,  and  the  resultant  soiling 
of  hands,  clothing  and  immediate  surroundings.  The 
spilling  of  toner  is  also  the  reason  a  seal  must  be  pro- 
vided  if  the  cartridge  is  to  be  shipped  or  held  in  any 
position  except  in  the  normal  or  upright  position.  A 
simple,  stiff,  push-in,  pull-out  plastic  seal  is  some- 
times  adequate,  especially  if  hand  or  local  delivery  of 
the  refilled  cartridge  is  contemplated.  Such  a  seal  is 
described  in  Patterson,  U.S.  Patent  4,930,684,  the 
sealing  resulting  from  the  pressure  from  an  interfer- 
ence  fit  of  the  stiff  seal  and  the  toner  cartridge,  and 
not  from  any  adhesive  bond  formed  between  the  seal 
and  the  cartridge,  as  is  the  sealing  method  utilized  by 
the  original  manufacturer.  However,  this  type  of  seal 
will  not  prevent  toner  spilling  under  even  normal  han- 
dling  of  a  well  packaged  toner  cartridge  handled  by 
postal  or  shipping  organizations. 

A  second  and  very  important  marketing  reason 
that  a  thick,  single  piece  of  plastic  is  not  desired  in  re- 
filled  cartridges  is  simply  the  fact  that  users  of  these 
cartridges  are  familiar  with  the  original  manufactur- 
er's  pull-tab  system  and  tend  to  be  reluctant  to  switch 
to  an  off-brand  component  in  their  expensive  and 
well-performing  printer. 

There  is  one  method  intended  to  nearly  duplicate 
the  original  cartridge  sealing  system.  It  requires  the 
splitting  of  the  shell  of  the  cartridge,  often  requiring 
extensive  reworking  of  the  mating  surfaces,  replacing 
and  )  cementing  a  new  styrene  or  similar  gasket 
which  provides  the  surface  to  which  the  new  pull-tab 
seal  is  ultimately  adhered  to,  and  the  assembly,  via 
pressure  sensitive  adhesive  of  a  "U"  shaped,  thin 
plastic  seal.  The  split  shells  of  the  cartridge  are  then 
recemented  and  other,  time-consuming  adjustments 
on  other  components  of  the  cartridge  are  performed 
to  make  it  functional.  Because  of  the  high  cost  of  split- 
ting  and  reassembling  these  cartridges  and  the  inevi- 
table  deterioration  of  the  appearance  of  the  finished 

toner  cartridge,  other  ways  have  been  sought  for  re- 
filling  these  cartridges,  to  take  full  advantage  of  the 
potential  price  differential  of  new  cartridges  and 
those  that  have  been  refilled.  Except  in  rare  cases, 

5  the  other  expensive  components  that  make  up  a  com- 
plete  toner  cartridge  are,  in  general,  in  excellent  con- 
dition  and  capable  of  performing  well  for  at  least  a  few 
ref  illings  of  the  cartridge.  Also,  the  lifetime  of  a  printer 
and  use  thereof  is  such  that  the  costs  of  toner  car- 

lo  tridges,  in  general,  often  exceed  the  cost  of  the  prin- 
ter. 

To  minimize  costs  and  improve  appearance,  va- 
rious  attempts  have  been  made  to  provide  a  U-shap- 
ed,  insertable  seal,  that  is  close  to  the  original  manu- 

15  facturer's  design.  There  are  ways  others  have  devel- 
oped  and  attempted  to  use,  with  varying  degrees  of 
success.  Most  have  the  common  elements  of  using 
two  thin  plastic  films,  folded  in  a  somewhat  complex, 
but  generally  "U"  shape,  inserting  the  films  into  the 

20  unseparated  cartridge  with  the  aid  of  an  insertion  tool 
to  push  the  two  plastic  films  into  the  slot  from  whence 
the  first  plastic  film,  covering  the  pressure-sensitive- 
coated  second  film  (the  actual  seal),  is  subsequently 
pulled.  The  use  of  two  films,  one  covering  the  adhe- 

25  sive  layer  on  the  second  film  is  necessitated  by  the 
fact  that  the  adhesive  coated  film  cannot  be  slid  into 
the  cartridge  without  damaging  the  film  and  adhesive 
layer. 

A  somewhat  common  problem  associated  with 
30  this  sealing  method  is  the  complexity  of  folding  the 

two-piece  seal  in  just  the  right  fashion  and  accuracy, 
without  contaminating  the  pressure-sensitive  adhe- 
sive  generally  used,  and,  upon  pulling  the  cover  film, 
to  expose  the  adhesive-coated  second  film  to  the 

35  substrate  to  which  it  is  to  be  adhered,  without  any 
wrinkles,  other  blemishes,  or  residual  toner  adversely 
affecting  the  sealing  process.  Another  very  common 
problem  occurs  when  the  pressure-sensitive  adhe- 
sive  prematurely  makes  contact  and  adheres  at  some 

40  point  to  the  substrate  so  that  the  seal  cannot  be  prop- 
erly  seated  and  must  be  removed,  generally  destroy- 
ing  the  seal  and  making  it  unusable.  In  a  worst  case 
scenario,  if  more  than  a  very  small  amount  of  pres- 
sure-sensitive  adhesive  makes  improper  contact  with 

45  the  substrate  and  the  seal  must  be  pulled  out  to  re- 
place  it,  it  is  very  I  i  kely  that  the  seal  itself  wi  II  rip  when 
an  attempt  is  made  to  remove  the  misaligned  seal 
within  the  cartridge,  making  it  extraordinarily  difficult, 
if  not  impossible,  to  remove  the  torn  section  of  seal 

so  within  the  cartridge  without  disassembling  the  car- 
tridge.  The  tearing  problem  in  this  process  can  be 
minimized  if  one  uses  plastic  film  material  like  Du- 
Pont's  Tyvek  for  the  seal  material,  but  then  the  seal 
no  longer  has  the  look  and  feel  of  the  original  manu- 

55  facturer's  seal,  a  characteristic  of  significant  value  in 
the  marketplace. 
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Summary  of  the  Invention 

The  invention  comprises  a  method  of  resealing  a 
toner  cartridge,  having  its  original  seal  removed, 
whereby  the  toner  cartridge  can  be  recharged  with  to- 
ner  and  resealed  for  shipping,  without  splitting  the  to- 
ner  cartridge  assembly,  and  utilizing  a  seal  essential- 
ly  identical  in  appearance  to  the  original  equipment 
manufacturer's  design.  The  method  comprises  slid- 
ing  a  folded  plastic  strip,  having  the  shape  of  the  orig- 
inal  sealing  strip  and  which  has  a  hot-melt-type  adhe- 
sive,  preferable  wax-based,  on  a  portion  of  its  lower 
outer  surface  in  a  pattern  conforming  to  the  sealing 
area  of  the  original  seal,  into  the  sealing  area  within 
the  cartridge,  with  the  aid  of  an  insertion  tool.  This  in- 
sertion  tool  should  be  at  room  temperature  or  colder, 
depending  on  the  particular  adhesive  chosen  for  the 
seal,  and  whose  blade,  which  is  inserted  within  the 
folded  plastic  strip,  is  preferentially  made  of  a  high 
magnetic  permeability  steel.  After  the  seal  is  insert- 
ed,  the  insertion  tool  is  heated,  or,  the  cold  insertion 
tool,  with  the  seal  left  within  the  cartridge,  is  removed 
and  replaced  by  another,  heated  insertion  tool.  The 
temperature  of  the  heated  insertion  tool  is  chosen  to 
be  sufficient  to  cause  the  hot-melt  adhesive  to  soften 
or  melt,  but  not  high  enough  to  damage  the  cartridge 
surfaces  themselves.  During  this  period  when  the  in- 
sertion  tool,  seal  and  adhesive  are  cooling,  another 
tool,  incorporating  a  magnet  portion,  may  be  inserted 
within  the  fill  hole  of  the  cartridge  and  brought  in 
close  proximity  to  the  steel  insertion  tool,  providing  a 
means  for  either  pushing  or  pulling  on  the  insertion 
tool  so  as  to  bring  about  an  intimate  contact  between 
the  adhesive  on  the  seal  and  the  cartridge  surfaces 
to  be  sealed.  Subsequently,  the  magnet  tool  and  in- 
sertion  tool  are  withdrawn,  having  caused  the  sealing 
of  the  plastic  strip  to  the  appropriate  cartridge  surfac- 
es,  thereafter  forming  an  effective  seal. 

This  method  for  resealing  toner  cartridges  pro- 
vides  for  the  recharging  of  toner  cartridges  at  lower 
cost  and  greater  convenience  and  reliability  than  is 
presently  possible  with  resealing  methods.  Thus,  the 
user  can  be  provided  with  a  refilled  cartridge  which 
is  essentially  identical  in  appearance  to  the  manufac- 
turer's  original  seal,  including  the  peripheral  applica- 
tion  of  adhesive  on  the  seal. 

Brief  Description  of  the  Figures 

Figure  1  is  a  schematic  illustration  of  a  folded 
plastic  strip  having  an  adhesive  pattern  thereon  and 
suitable  for  forming  a  seal  according  to  the  method  of 
this  invention. 

Figure  2  is  a  schematic  illustration  of  an  insertion 
and/or  sealing  tool  useful  for  inserting  the  plastic  strip 
and  forming  a  seal  according  to  the  method  of  this  in- 
vention. 

Figure  3  is  a  cross-sectional  view  of  a  toner  car- 

tridge  illustrating  a  seal  formed  by  the  resealing 
method  of  this  invention. 

Figure  4  is  a  schematic  illustration  of  the  prefer- 
5  red  insertion  tool  for  high  production  recharging  op- 

erations,  where  a  stiff  and  reliably-heated  tool  is  de- 
sired,  and  which  also  provides  a  method  for  pulling  or 
pushing  the  seal  against  the  cartridge  gasket  when 
only  one  side  of  the  seal  is  accessible. 

10  Figure  5  is  a  schematic  illustration  of  the  prefer- 
red  tool  for  providing  pressure  between  the  seal  (and 
its  adhesive)  and  the  gasket  within  the  cartridge,  re- 
gardless  of  whether  the  seal  must  be  pushed  or  pulled 
against  the  gasket  to  effect  a  tight  seal. 

15 
Detailed  Description  of  the  Invention 

The  above  features  and  other  details  of  the  meth- 
od  and  apparatus  of  the  invention  will  now  be  more 

20  particularly  described  with  reference  to  the  accompa- 
nying  drawings  and  pointed  out  in  the  claims.  The 
same  number  in  different  figures  represents  the 
same  item.  It  will  be  understood  that  the  particular 
embodiments  of  the  invention  are  shown  by  way  of  il- 

25  lustration  and  not  as  limitations  of  the  invention.  The 
principle  features  of  this  invention  can  be  employed 
in  various  embodiments  without  departing  from  the 
scope  of  the  invention. 

Referring  now  to  Figure  1,  it  can  be  seen  that  a 
30  sealing  material  1  0  is  formed  from  an  elongated  plas- 

tic  strip  11.  The  elongated  plastic  strip  11  is  folded 
back  upon  itself  at  fold  12.  This  produces  an  upper  leg 
13  and  a  lower  leg  14.  Upper  leg  13  can  be  deliber- 
ately  made  longer  than  lower  leg  14  (as  shown)  so 

35  that  a  portion  at  one  of  its  terminal  ends  can  be  folded 
over  upon  itself  and  sealed,  for  example,  using  a 
foamed,  pressure  sensitive  adhesive,  thereby  form- 
ing  pull-tab  15,  which  is  useful  in  withdrawing  the  seal 
ultimately  formed  according  to  this  method.  The  up- 

40  per  surface  of  pull-tab  1  5  could  be  embossed  with  in- 
formation,  such  as  directions  for  removing  the  seal, 
or  with  a  company  logo  or  other  information,  or  could 
have  a  label  affixed  thereto. 

The  hot-melt  adhesive  16  is  applied  to  the  out- 
45  side  surface  of  the  shorter  leg  16.  The  adhesive  is  ap- 

plied  in  a  pattern  conforming  to  the  cartridge  surfac- 
es  to  be  sealed.  Atypical  rectangular  pattern  starting 
at  fold  12  and  running  along  the  perimeters  of  the 
shorter  leg  14  is  illustrated. 

so  Aswillbeunderstood,thesealingmaterial  10can 
be  designed  in  a  wide  variety  of  shapes,  thicknesses 
and  adhesive  patterns,  to  achieve  a  proper  seal  for 
any  given  set  of  circumstances.  As  one  illustration 
only,  the  following  dimensions  would  beapproximate- 

55  ly  correct  to  reseal  toner  cartridges  such  as  those 
supplied  with  eitherthe  Canon  Corporation's  LBP-CX 
or  the  LBP-SX  laser  engines,  commonly  referred  to  in 
the  trade  as  the  CX  or  SX  engines,  and  which  utilize 
the  CX  and  SX  seals,  respectively.  To  reseal  such  to- 

3 



5 EP  0  559  810  B1 6 

ner  cartridges,  a  plastic  film  having  a  total  length  of 
about  58  centimeters  (23  inches)  and  a  width  slightly 
under  5  centimeters  (2  inches)  and  a  thickness  of  ap- 
proximately  0.08  millimeters  (3  mils)  could  be  em- 
ployed.  The  exact  dimension,  of  course,  will  depend 
on  the  seal  involved,  e.g.  a  CXorSXseal.  This  plastic 
film  would  be  folded  to  provide  an  upper  leg  13  of 
about  33  centimeters  (13  inches)  and  a  lower  leg  14 
of  about  25  centimeters  (10  inches).  The  terminal 
portion  of  upper  leg  13  would  be  folded  back  upon  it- 
self  for  a  length  of  about  2.5  centimeters  (1  inch)  to 
form  a  pull  tab.  The  adhesive  16  would  be  applied  be- 
ginning  at  the  fold  12  and  running  along  the  perime- 
ters  of  lower  leg  14  for  about  23  centimeters  (9  in- 
ches).  At  about  23  centimeters  (9  inches),  a  thin  strip 
of  the  adhesive  would  be  applied  parallel  to  fold  12 
thereby  forming  a  continuous  rectangle  of  the  adhe- 
sive.  The  width  of  the  adhesive  would  be  about  6  mil- 
limeters  (0.25  inch),  starting  preferably  at  about  0.25 
millimeters  (10  mils)  from  the  outside  edges  of  lower 
leg  14.  The  thickness  of  adhesive  could  typically  be 
from  0.025  to  0.13  millimeters  (1  to  5  mils). 

Plastic  strip  11  can  be  formed  from  a  wide  variety 
of  polymer  materials.  Examples  are  polyester  film, 
spun-bonded  polyethylene  (a  useful  version  being 
DuPont's  Tyvek),  or  other  similar  materials. 

The  nature  and  choice  of  adhesives  is  an  impor- 
tant  aspect  of  this  invention.  In  general,  most  hot-melt 
adhesive  application  temperatures  exceed  the  sof- 
tening  or  even  melting  temperatures  of  some  of  the 
plastics  used  in  the  manufacture  of  cartridges,  and 
are,  therefore,  not  useful.  It  has  been  found,  however, 
that  waxes,  preferably  modified  to  optimize  certain 
characteristics,  meet  the  requirements  necessary  for 
adhering  a  polyester  (or  other  plastic  seal  material), 
including  the  subsequent  removal  and  cleaning  of  the 
cartridge  when  additional  fillings  after  the  first  are  at- 
tempted.  Furthermore,  wax-based  adhesives  can 
readily  be  screened  onto  the  plastic  seal,  unlike  most 
other  hot-melt  adhesives,  which  can  only  be  econom- 
ically  laid  down  in  a  continuous  layer  via  knife-over- 
roller  or  similar  coating  machines,  thereby  precluding 
a  seal  appearance  similar  to  that  of  the  original  man- 
ufacturer's.  The  wax  characteristics  that  are  prefer- 
red  for  se  as  adhesives  in  this  invention  are  as  fol- 
lows: 

(a)  a  softening  temperature  above  54°C  (1  30°F); 
and 
(b)  a  melt  temperature  between  about  60  and 
82°C  (140  and  180°F),  and  preferably  approxi- 
mately  66°C(150°F). 
Some  preferred  wax  adhesives  are  those  that 

have  been  modified  to  enhance,  if  not  maximize,  their 
tacky  or  sticky  surface  characteristic,  and  which  co- 
incidentally  enhances  the  smooth  or  "fluid"  pull  of  the 
seal  and  extreme  low-temperature  storage  and  ship- 
ping  reliability.  Most  importantly,  such  a  characteris- 
tic  provides  a  form  of  self  sealing,  with  just  the  slight- 

est  pressure  required  to  form  a  seal,  even  when  the 
heat  source  has  been  removed,  and  unlike  the  other, 
far  more  common,  hot-melt  adhesives  in  which  heat 

5  and  pressure  simultaneously  must  be  provided  to  pro- 
vide  a  reliable  sealing  action. 

A  softening  temperature  above  about  54°C 
(130°F)  is  important  because  original  toner  cartridge 
manufacturers  recommend  maximum  storage  tem- 

10  peratures  of  about  40°C  (104°F).  At  such  elevated 
temperatures,  it  is  necessary  that  the  seal  ultimately 
provided  by  the  method  of  this  invention  retain  ade- 
quate  strength  to  perform  its  sealing  function. 

An  upper  melt  temperature  limit  of  about  82°C 
15  (180°F)  is  below  the  softening  temperature  or,  more 

accurately,  distortion  temperature  of  the  cartridge 
components,  and  even  if  it  is  close,  the  method  in 
which  heat  is  applied  precludes  any  significant  heat 
energy  being  transferred  through  the  plastic  seal, 

20  melting  the  adhesive,  and  then  distorting  the  gasket 
or  cartridge  components. 

Making  the  adhesive  tacky  minimizes  the  neces- 
sity  to  achieve  and  maintain  a  precise  temperature 
with  the  heated  insertion  tool  (to  be  discussed  below) 

25  for  making  an  adhesive  bond  and  yet  not  melting  the 
adhesive  which  can  cause  other  problems.  It  is  pre- 
ferred  to  use  a  heated  tool  to  guarantee  proper  seal- 
ing  (a  necessity  when  a  polyolefin  or  similar  hot-melt 
adhesive,  with  no  significant  tack,  is  used),  if  for  no 

30  other  reasons  than  that  it  is  so  inexpensive  an  oper- 
ation,  and  it  always  enhances  and  never  adversely 
affects  the  bond  between  the  adhesive  and  the  gas- 
ket.  However,  it  is  possible  to  increase  the  tackiness 
of  the  wax  so  that  it  forms  an  adequate  bond  without 

35  the  application  of  heat,  but  at  the  expense  of  greater 
difficulty  in  inserting  the  seal.  Some  waxes  that  have 
performed  well  in  this  application  are  designated  as 
number  807,  supplied  by  Allcon,  Inc.  of  Lawrence, 
Massachusetts,  and  number  7331,  supplied  by  Roger 

40  A.  Reed,  Inc.,  of  Reading,  Massachusetts. 
The  application  of  the  above  indicated  adhesives 

can  be  carried  out  with  the  use  of  a  heated,  stainless 
steel  screen  utilized  in  a  "silk  screen"  process.  The 
screen  is  conveniently  heated  with  electrical  energy 

45  and  the  low  temperature  of,  say  66°C  (1  50°F)  is  con- 
venient,  practical  and  safe.  By  adjustments  in  tem- 
perature  of  the  screen,  and  the  usual  adjustments  of 
squeegee  pressure  and  screen  sizing  (80  mesh  stain- 
less  steel  screen  has  performed  well  in  order  to  affect 

so  a  lay-down  thickness  of  0.025  to  0.13  millimeters  (1 
to  5  mils),  in  contrast  to  the  200  to  300  mesh  screen 
usually  used  in  typical  silk  screen  operations),  the 
suggested  0.08  millimeter  (3  mils)  (plus  or  minus)  of 
adhesive  application  are  readily  controlled.  (In  car- 

55  tridge  structures  in  which  the  seal  is  fully  supported 
or  encapsulated  after  insertion,  the  adhesive  thick- 
ness  can  be  greatly  reduced.)  The  Autoroll  Machine 
Corporation  of  Middleton,  Massachusetts  markets 
custom  vacuum  hold  down  and  heated  screen  forad- 

4 
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hesive  application.  This  machine  can  readily  hold  the 
positional  accuracy  desired  and  the  production  rate 
required  for  a  low  cost  sealing  system. 

Referring  to  Figure  2,  an  insertion  and/or  sealing 
tool  20  is  illustrated.  Insertion  tool  20  contains  a  flat 
blade  21  with  a  handle  22  mounted  thereon.  Prefer- 
ably,  blade  21  is  made  of  a  high-magnetic- 
permeability  stainless  or  spring  steel,  because  of  the 
high  strength,  outstanding  heat  capacity  and  transfer 
properties  of  these  metals,  coupled  with  the  ability  to 
magnetically  attract  this  blade  structure  in  the  meth- 
od  taught  hereinafter  so  as  to  enhance  the  sealing  op- 
eration.  In  a  typical  example,  the  thickness  of  blade 
20  would  be  about  0.5  millimeters  (20  mils)  and  the 
blade  would  have  a  length  of  about  51  centimeters 
(20  inches)  and  a  width  of  about  4,8  centimeters  (1.9 
inches)  to  be  employed  with  a  seal  having  the  dimen- 
sions  specifically  illustrated  above. 

Either  or  both  the  insertion  tool  20  and/or  the  seal 
1  0  may  be  cooled  to  a  low  temperature,  e.g.,  from  -4 
to  4°C  (25  to  40°F)  (or  even  well  below  freezing,  which 
occur  when  using  compressed  gasses),  depending 
on  the  room  temperature  and  humidity  at  the  partic- 
ular  moment,  but  is  not  a  critical  condition,  with  the 
criterion  being  the  hardening  and/or  stiffening  of  the 
adhesive  and,  consequently,  great  reduction  of  tacki- 
ness  in  the  case  of  a  high-tack  wax  adhesive  and  the 
deposition  of  condensed  moisture  and/or  "ice"  forma- 
tion  to  allow  the  seal  to  slide  into  the  cartridge.  Spe- 
cifically,  a  cooled  tool  20,  held  by  handle  22,  is  envel- 
oped  by  seal  10.  For  convenience,  the  handle  22  may 
be  designed  so  that  it  holds  the  two  ends  of  the  seal 
10.  The  sliding  action  required  in  inserting  the  seal 
can  be  facilitated  by  cooling  either  or  both  the  seal 
and  the  insertion  tool  or,  alternately,  incorporating  a 
volatile  or  blooming  slip  agent  in  the  adhesive  formu- 
lation  as  a  lubricant  for  the  adhesive  surface  of  the 
seal. 

Figure  3  is  a  simplified  cross  section  of  a  toner 
cartridge  30  with  the  upper  section  31  (usually  hous- 
ing  the  corona  charging  unit,  doctor  blade  and  donor 
roll  and  photoreceptor  drum)  and  the  lower  section  32 
carrying  the  toner.  The  cooled,  waxed,  and/or  lubri- 
cated  polyester  seal  quite  readily  slides  into  slot  33, 
and  should  be  pushed  until  firmly  seated.  The  interior 
of  the  cartridge,  and  particularly,  the  surfaces  to  be 
contacted  by  the  adhesive  should  be  clean,  to  maxi- 
mize  adhesion.  Residual  toner,  especially  within  the 
tracks  that  the  seal  enters,  is  particularly  significant 
in  reducing  the  adhesion  of  pressure-sensitive  adhe- 
sives,  but  with  a  much  smaller  effect  on  the  hot-melt- 
type  adhesives  specified  in  this  invention.  However, 
even  this  problem  essentially  disappears  when  the 
cool  tool  is  removed  and  another,  heated,  tool  is  in- 
serted. 

This  insertion  tool  20  is  heated  to  a  temperature 
to  soften  the  adhesive  between  the  short  seal  leg  14 
(Figure  1)  and  the  cartridge  gasket  34  to  which  the 

seal  is  to  be  adhered.  It  has  been  found  that  heating 
the  insertion  tool  to  a  temperature  of  60  to  82°C  (140 
to  180°F),  coupled  with  the  fact  that  the  insertion  tool 

5  has  a  fixed  mass,  and  acting  much  like  a  thermal  im- 
pulse  heater  with  a  fixed,  controllable  temperature 
and  quantity  of  heat  available  to  melt  the  adhesive, 
guarantees  a  consistent  and  controllable  heat  energy 
source  for  softening  the  adhesive  to  any  level  of  vis- 

10  cosity  desired,  without  any  hot-spots  or  other  anoma- 
lies.  The  ideal  temperature  to  bring  the  adhesive  to  is 
that  which  maximizes  adhesion  when  the  wax  cools, 
but  not  allowing  the  adhesive  to  run.  This  character- 
istic,  for  the  preferred  waxes  indicated  in  this  inven- 

15  tion,  occurs  at  the  softening  point,  in  contrast  to  most, 
if  not  all  of  the  typical  hot-melts  (polyurethanes,  poly- 
amides,  polyesters,  polyolef  ins,  vinyls,  etc.)  where  lit- 
tle  adhesion  occurs  at  the  softening  points,  and  es- 
sentially  none  at  temperatures  in  the  vicinity  of  66°C 

20  (150°F). 
The  process  of  softening  an  otherwise  already 

tacky  adhesive  serves  two  additional  purposes  be- 
sides  maximizing  adherence.  The  first  is  to  allow  mi- 
nor  displacements  of  the  adhesive  to  compensate  for 

25  slight  irregularities  in  its  application  to  fill  in  hairline 
cracks  in  the  adhesive  or  even  gasket  (brought  about 
by  previous  recharging  efforts),  waviness  within  the 
cartridge  components  (the  polyester  seal  and  inser- 
tion  tool  are  for  all  practical  purposes  perfect),  and  to 

30  compensate  for  irregularities  in  applying  pressure  on 
the  gasket  and  against  the  adhesive  in  that  area  of  the 
seal  that  is  not  restrained  between  two  well  defined 
surfaces  of  the  cartridge.  This  latter  action  can  be 
performed  by  inserting  a  narrow  wooden  or  similar 

35  spatula  or  equivalent  product  through  fill  hole  35  and 
running  it  along  the  underside  of  gasket  34,  which  is 
not  in  intimate  contact  with  the  seal  (CX  version)  re- 
sulting  in  an  immediate  bonding  of  gasket  34  to  the 
seal  10. 

40  The  second  purpose  served  by  softening  the  ad- 
hesive,  when  a  thicker,  0.05  to  0.1  3  millimeter  (2  to  5 
mil)  rather  than  0.024  millimeter  (1  mil)  layer  of  ad- 
hesive  is  used,  is  the  encapsulation  of  residual  toner 
on  the  surface  of  the  gasket  to  which  the  wax  must  ad- 

45  here.  Experience  with  the  use  of  "hard"  adhesives 
(such  as  pressure-sensitive  adhesives)  indicates  that 
little  adhesion  occurs  at  the  surfaces  contaminated 
with  toner  particles  and  that  no  possible  opening, 
track  or  other  discontinuity  is  tolerable  in  the  integrity 

so  of  the  adhesive  bond,  in  view  of  the  extraordinary 
small  size  of  toner  particles,  if  toner  leakage  is  to  be 
eliminated. 

The  heated  insertion  tool  20  may  be  removed  im- 
mediately  after  the  use  of  the  wooden  spatula.  The 

55  heat  transferfrom  the  metallic  insertion  tool  is  almost 
instantaneous,  and  well  within  the  time  it  takes  to  ap- 
ply  pressure  with  the  spatula.  Furthermore,  the  adhe- 
sive  quality  of  the  softened  and  now  cooling  wax  is 
more  than  adequate  to  remain  adhered.  (With  other, 

5 
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more  transitional  hold-melt  adhesives,  that  have  low- 
tack  surfaces,  the  heated  or  heatable  insertion  tool 
would  normally  remain  in  position  until  the  hot-melt 
adhesive  melts  and  cools.)  Removing  the  insertion 
tool  completes  the  operation  of  inserting  the  seal. 
The  process  of  filling  and  sealing  the  fill  hole,  and  any 
other  adjustments  desired  or  required  are  in  the  pub- 
lic  domain  and  not  a  part  of  this  invention. 

There  is  a  very  significant  economic  advantage 
to  the  use  of  the  adhesives  and  methods  taught  in  this 
invention  and  that  is  the  ease  in  which  cartridges, 
once  filled  utilizing  the  sealing  method  herein  descri- 
bed,  may  be  refilled.  In  use,  the  cartridge  is  opened 
by  pulling  on  the  indicated  pull-tab.  It  is  possible  that 
whatever  adhesive  system  is  used,  some  of  the  adhe- 
sive  may  remain  within  the  cartridge  and  specifically 
on  the  gasket  surface,  to  which  another  seal  is  to  be 
cemented  in  a  second  or  subsequent  refilling.  The  ad- 
hesive  system  described  in  this  invention  has  the  sig- 
nificant  advantage  of  being  easily  cleaned  or  re- 
moved  from  the  gasket  surface  by  one  or  the  combin- 
ation  of  these  two  methods. 

By  replacing  the  polyester  seal  with  an  absorbent 
paper,  for  example,  paper  similar  to  that  used  in  gro- 
cery  bags,  and  using  the  heated  insertion  tool,  this 
time  heated  to  a  temperature  equal  to  the  melting 
point  of  the  adhesive,  and  inserting  this  combination 
of  paper  and  tool  into  the  seal  slot,  in  a  back  and  forth 
motion,  will  clean  any  residual  adhesive  on  the  gas- 
ket.  Naturally,  this  process  may  be  repeated  more 
than  once  if  necessary.  (No  significant  adhesive 
must  be  left  on  the  surface  facing  the  gasket  surface 
to  be  cemented  or  else  the  inserted  second  seal  may 
be  adhered  with  both  of  its  legs,  preventing  peeling 
of  the  seal.) 

If  additional  cleaning  is  desired,  dipping  the  paper 
into  a  solvent  and  using  a  room  temperature  insertion 
tool,  prior  to  inserting  the  tool,  as  above,  will  dissolve 
and  remove  any  remaining  residue  of  the  adhesive. 
However,  not  any  solvent  will  do,  for  not  only  must  the 
adhesive  be  dissolved,  but  the  solvent  must  not  at- 
tack  and  solvent-weld  the  gasket  34  (Figure  3)  to  the 
upper  section  31  (Figure  3).  It  has  been  found  that,  for 
the  wax  adhesives  indicated  above,  a  combination  of 
solvents  serve  this  purpose  well,  such  combination 
being  available  from  Key  Polymer  Corporation  of 
Lawrence,  Massachusetts  as  their  product  C1-141. 

Cartridges  have  been  repeatedly  refilled  with  the 
desirable  result  that  the  pull-force  required  to  break 
the  initial  bonding  of  the  seal  and  gasket  at  the  fold 
12  (Figure  1)  is  reasonable  and  consistent.  Moreover, 
the  fact  that  the  adhesives  recommended  in  this  in- 
vention  are  "soft"  in  contrast  to  brittle,  results  in 
smooth,  fluid-like  pull  action  when  the  customer  pulls 
the  seal.  So  important  is  this  pull-force  action  that 
Canon  has  patented  a  method  (U.S.  Patent 
4,981  ,21  8)  for  controlling  these  forces  by  means  of  a 
controlled  adhesive  pattern. 

The  ultimate  test  of  the  value  of  this  sealing  meth- 
od,  quite  independent  of  convenience  and  low  cost,  is 
performance.  The  test  method  used  to  determine  the 

5  structural  integrity  of  this  sealing  method  was  to  in- 
stall  seals  in  a  series  of  cartridges,  with  some  units 
having  a  "perfect"  application  of  adhesive,  and  others 
having  various  "defects"  from  very  narrow  adhesive 
line  widths,  i.e.,  not  6  millimeters  (0.25  inch)  wide  but 

10  1  .6  millimeters  (0.0625  inch),  etc.  to  units  that  had  a 
minor  break  in  the  continuity  of  the  adhesive  line. 
These  units  were  filled  with  toner  and  30  subjected  to 
five  minutes  of  tumbling  action  in  a  commercial  dryer 
with  the  heat  turned  off.  All  units  were  packed  in  reg- 

is  ularshipping  boxes,  with  a  nominal  amount  of  packing 
material,  to  simulate  the  expected  commercial  pack- 
age.  All  units  passed  this  test,  except  one  having  a 
large  gap  in  the  perimeter  of  the  adhesive  line.  In 
other  words,  even  minor  defects  in  adhesive  applica- 

20  tion  presented  little  problem,  because  the  sealing 
method  described  herein  allows  for  a  self  repair  via  re- 
positioning  of  the  adhesive  to  take  place  when  the 
heated  insertion  tool  is  used,  especially  when  thicker 
laydowns  of  adhesive,  say  0.05  to  0.13  millimeters  (2 

25  to  5  mils),  are  screened  onto  the  seal.  Even  when 
more  traditional  hot-melt  adhesives,  other  than 
waxes,  are  used,  repair  to  a  "leaky"  cartridge  may  be 
possible  utilizing  the  same  technique  of  reinserting  a 
heated  or  heatable  tool  and  allowing  subsequent 

30  cooling. 
A  preferred  embodiment  of  this  invention  has 

been  described  above  as  providing  a  method  that 
may  be  used  by  small  volume  rechargers  or  those 
with  a  limited  capital  equipment  budget.  For  those 

35  large  scale  manufacturers  of  recharged  cartridges, 
modifications  to  the  preferred  embodiment  may  take 
the  form  of  cooling  the  insertion  tool  and/or  seal  via 
cold  plates,  air,  or  compressed  gas,  such  as  carbon 
dioxide,  and  in  the  event  hot-melt  adhesives  such  as 

40  polyolefin  are  used  as  the  adhesive,  compounding 
such  adhesives  with  blooming  slip  agents  or  made 
nonblocked  to  initially  exhibit  low  coefficient  of  fric- 
tion.  Furthermore,  "lubrication"  of  the  seal,  regard- 
less  of  its  construction,  prior  to  insertion,  which,  in 

45  one  preferred  embodiment,  is  done  by  cooling  by 
thermal  contact  of  the  insertion  tool  with  cold  plates 
or  by  placing  them  in  a  refrigerator  or  freezer,  may  be 
accomplished  with  volatile  liquids,  which  would  pro- 
vide  low  friction  insertion  capabilities  but  little  inter- 

so  ference  in  subsequent  adhesion.  Such  liquids  can  be 
a  mist  of  solvents  of  the  adhesive  used  (which  sub- 
sequently  evaporate)  with  the  heat,  which  in  the  cas- 
es  of  the  waxes  suggested  above,  could  be  the  very 
solvents  used  for  residual  cleanup.  One  can  even  use 

55  pressure  sensitive  adhesives,  in  spite  of  the  previous- 
ly  stated  disadvantages,  which  when  cooled  as,  e.g., 
with  gaseous  freezing  mixtures  such  as  carbon  diox- 
ide,  will  readily  slide  into  the  toner  cartridges,  and  ad- 
here  upon  the  evaporation  of  the  solid  carbon  dioxide 

6 
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and  any  condensed  moisture  or  ice. 
Methods  of  electrically  heating  the  insertion  tool 

that  must  be  both  stiff  and  thin  makes  a  reliable  de- 
sign  difficult.  Past  designs  have  used  what  is  com- 
monly  referred  to  as  a  printed  circuit  heater,  which 
must  be  laminated  to  and  insulated  from  the  metallic 
portions  of  the  insertion  tool,  resulting  in  reduced 
stiffness  of  the  insertion  tool.  They  are  expensive  to 
manufacture,  must  have  an  attached  cable  and  are 
easily  damaged,  considering  that  significant  force  is 
required  to  insert  a  folded  seal  into  the  cartridge.  To 
the  extent  one  tries  to  maximize  the  thickness  of  the 
insertion  tool,  one  must  minimize  the  seal  and  adhe- 
sive  thicknesses.  Thus,  manufacturers  of  replace- 
ment  seals  have  chosen  to  typically  use  0.05  millime- 
ter  (2-mil)  thick  seal  material  and  0.025  (1  mil)  adhe- 
sive  thicknesses,  which  have  had  a  propensity  to  tear, 
or,  use  the  much  thicker  DuPont  Tyvek  material, 
which  makes  the  use  of  an  insertion  tool  thicker  than 
0.38  millimeters  (15  mils)  undesirable  or  impossible. 
The  use  of  a  0.08  millimeter  (3  mil)  thick  polyester 
seal  material  essentially  eliminates  all  tearing  prob- 
lems  (when  used  with  a  wax-based,  "soft"  adhesive 
of  0.05  to  0.13  millimeters  [2  to  5  mils]  thickness). 
Hence,  the  preferred  insertion  tool  for  this  invention, 
when  both  high  production  and  high  reliability  are  de- 
sired,  is  illustrated  as  tool  40  in  Figure  4,  which  is  a 
specialized  form  of  the  insertion  tool  20  illustrated  in 
Figure  2. 

Referring  to  Figure  4,  blade  41,  preferentially 
made  of  hardened  spring  or  stainless  steel  but  also 
having  high  magnetic  permeability,  i.e.,  readily  at- 
tracted  by  a  magnet,  provides  the  structural  means 
for  inserting  the  folded  seal  into  the  cartridge  slot  in 
the  manner  similar  to  that  of  the  insertion  tool  20 
shown  in  Figure  2.  Unlike  the  insertion  tool  20,  blade 
41  is  cut  nearly  through  its  whole  length  by  slit  42, 
which  is  typically  2.54  millimeters  (1  00  mils)  wide  and 
ending  approximately  13  millimeters  (0.50  inch)  from 
the  end  of  blade  41,  resulting  in  blade  41  forming  a 
"U".  In  spite  of  this  slit  42,  the  stiffness  of  tool  40  in 
the  direction  such  a  tool  bends  in  use  is  substantially 
similar  to  an  unslit  tool.  Four  metal  strips  43,  which 
are  significantly  more  electrically  conductive  than 
spring  or  stainless  steel,  such  as  copper,  bronze  or 
brass,  are  attached  to  the  open  end  of  the  U  of  blade 
42,  forming  terminals  44.  This  attachment  is  prefer- 
entially  made  via  soldering  or  brazing,  so  as  to  pro- 
vide  good  electrical  contact  between  these  metal 
strips  43  and  blade  41.  Approximately  19  millimeters 
(0.75  inch)  from  the  ends  of  terminals  44,  thermally 
insulating  handles  45  are  applied,  such  handles  45 
being  composed  of  cork,  wood  or  similar  nonconduc- 
tive  material. 

In  use,  the  room  temperature  or  even  cooled  tool 
40  is  used  to  insert  a  folded  seal  into  a  cartridge. 
However,  at  this  point,  rather  than  removing  tool  40 
and  inserting  a  heated  insertion  tool,  as  previously 

described,  tool  40,  with  the  cartridge  attached  to  it,  is 
inserted,  via  its  terminals  44,  into  the  receptacle  of  a 
low-voltage  power  supply.  This  power  supply  (not 

5  shown)  should  typically  be  capable  of  supplying  from 
1  to  3  volts  AC  at  approximately  50  to  100  amperes, 
which  will  cause  the  blade  41  to  heat  to  the  desired 
temperature  required  for  softening  or  melting  the  ad- 
hesive.  With  the  design  shown,  nearly  all  of  the  heat- 

10  ing  occurs  in  a  uniform  manner  just  beyond  and  not 
under  handles  45,  in  the  portion  of  blade  41  normally 
inserted  into  the  cartridge.  The  design  of  the  power 
supply  including  timing  circuits  to  provide  tempera- 
ture  control,  are  within  the  ordinary  skill  of  the  art. 

15  Upon  completion  of  the  heating  cycle,  typically  taking 
from  5  to  15  seconds  to  reach  temperatures  of  66  to 
93°C  (1  50  to  200°F),  determined  by  the  thickness  and 
type  of  metal  used  in  manufacturing  blade  41  ,  tool  40, 
while  still  attached  to  the  cartridge  and  seal,  may  be 

20  removed  from  the  power  supply  and  another  such  unit 
attached  to  repeat  this  cycle  with  another  cartridge. 
Tool  40  is  not  immediately  removed  from  the  car- 
tridge  upon  the  completion  of  the  heating  cycle,  but 
allowed  to  cool  somewhat  so  that  the  adhesive  ad- 

25  heres  the  seal  to  the  cartridge  gasket.  Because  of  the 
simplicity  and  low  manufacturing  costs  of  this  inser- 
tion  tool,  multiple  insertion  tools  utilizing  one  power 
supply  are  practical  and  valuable  to  the  practitioner 
of  this  invention. 

30  It  is  often  desirable  or  necessary  to  exert  some 
force  of  the  seal  against  the  gasket,  when  the  adhe- 
sive  is  cooling,  to  affect  a  leakproof  seal.  With  refer- 
ence  to  Figure  5,  utensil  50,  in  conjunction  with  tool 
40  in  Figure  4,  is  designed  to  bring  about  such  a  force, 

35  whether  one  wishes  to  push  the  gasket  against  the 
seal  or  pull  the  seal  against  the  gasket.  Utensil  50 
consists  of  handle  51  attached  to  rod  52,  which,  at  its 
bent  end,  is  attached  to  a  strong  permanent  magnet 
53.  Utensil  50  can  be  used  in  the  manner  that  the 

40  wooden  spatula  (previously  described)  was  used  to 
push  against  portions  of  the  gasket  in  a  CX  cartridge. 
However,  this  tool  can  also  be  used  to  pull  the  seal  to- 
wards  the  gasket  by  inserting  utensil  50  into  the  car- 
tridge  through  hole  35  in  Figure  3.  The  magnet  53  will 

45  exert  its  attraction  through  the  seal  material  and  pull 
on  the  portions  of  blade  41  (Figure  4),  when  blade  41 
is  made  from  high-magnetic-permeability  metal, 
forcing  the  seal  against  the  gasket  of  the  cartridge. 
With  the  use  of  rare  earth  magnets,  such  as  neody- 

50  mium-iron-boron  magnets,  whose  dimensions  need 
only  be  13  millimeters  (0.50  inches)  in  diameter  and 
6  millimeters  (0.25  inch)  thick,  I  have  found  one  is  ca- 
pable  of  exerting  sufficient  force  during  the  cooling 
cycle  to  fully  attract  the  seal,  with  its  adhesive, 

55  against  the  gasket. 
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ubereinstimmt; 
b.  Einschieben  der  Klinge  (21)  eines  Dich- 
tungswerkzeugs  (20)  zwischen  dem  oberen 

5  (13)  und  dem  unteren  Abschnitt  (14)  des  ge- 
falteten  Kunststoffstreifens  (11); 
c.  Erhitzen  der  Klinge  (21)  auf  eine  Tempera- 
tur,  die  ausreichend  ist,  urn  den  Schmelzkleb- 
stoff  (16)  erweichen  zu  lassen;  und 

10  d.  Zuruckziehen  der  Klinge  (21)  des  Dich- 
tungswerkzeugs  (20),  wodurch  sich  der 
Schmelzklebstoff  (16)  abkuhlt  und  an  die 
Dichtungsoberflachen  (34)  der  Kartusche 
(30)  bindet,  urn  dadurch  einen  Verschluli  zu 

15  bilden. 

2.  Ein  Verfahren  nach  Anspruch  1  ,  bei  dem  die  Klin- 
ge  (21)  des  Dichtungswerkzeugs  (20)  vor  ihrem 
Einschieben  zwischen  dem  oberen  (13)  und  dem 

20  unteren  Abschnitt  (14)  des  gefalteten  Kunststoff- 
streifens  (11)  erhitztwird. 

Claims 

1  .  A  method  of  resealing  a  toner  cartridge  (30)  hav- 
ing  its  original  seal  removed  so  that  the  toner  car-  5 
tridge  (30)  can  be  recharged  with  toner  and  re- 
used,  comprising: 

a.  sliding  a  folded  plastic  strip  (11)  having  the 
shape  of  the  original  seal  into  the  sealing  area 
within  the  cartridge,  said  folded  plastic  strip  10 
(11)  having  a  hot-melt  adhesive  (16)  on  a  por- 
tion  of  its  outer  surface  in  a  pattern  conform- 
ing  to  the  sealing  area  of  the  original  seal; 
b.  inserting  the  blade  (21)  of  a  sealing  tool 
(20)  between  the  upper  (13)  and  lower  por-  15 
tions  (14)  of  the  folded  plastic  strip  (11); 
c.  heating  said  blade  (21)  to  a  temperature 
sufficient  to  cause  the  hot-melt  adhesive  (16) 
to  soften;  and 
d.  withdrawing  the  blade  (21)  of  the  sealing  20 
tool  (20)  whereby  the  hot-melt  adhesive  (16) 
cools  and  bonds  to  the  sealing  surfaces  (34) 
of  the  cartridge  (30)  to  thereby  form  a  seal. 

2.  Amethodof  Claim  1  wherein  the  blade  (21)  of  the  25 
sealing  tool  (20)  is  heated  prior  to  inserting  it  be- 
tween  the  upper  (1  3)  and  lower  portion  (14)  of  the 
folded  plastic  strip  (11). 

3.  A  method  of  Claim  2  wherein  the  hot-melt  adhe-  30 
sive  comprises  a  wax  having  a  softening  temper- 
ature  of  above  about  54°C  (130°F)  and  a  melt 
temperature  of  between  about  60°C  (140°F)  and 
about  82°C(180°F). 

35 
4.  A  method  of  Claim  3  wherein  the  wax  (16)  has  a 

melt  temperature  of  approximately  66°C  (1  50°F). 

5.  Amethodof  Claim  4  wherein  the  plastic  strip  (11) 
is  formed  from  polyester.  40 

Patentanspruche 

1  .  Ein  Verfahren  zum  Wiederverschlielien  einer  To-  45 
ner-Kartusche  (30),  deren  ursprunglicher  Ver- 
schluli  entfernt  worden  ist,  so  dali  die  Toner-Kar- 
tusche  (30)  wieder  mit  Toner  aufgefullt  und  wie- 
der  verwendet  werden  kann,  das  folgendes  um- 
falit:  50 

a.  Einschieben  eines  gefalteten  Kunststoff- 
streifens  (11),  der  die  Form  des  ursprungli- 
chen  Dichtungsverschlusses  aufweist,  in  den 
Dichtungsbereich  innerhalb  der  Kartusche, 
wobei  der  gefaltete  Kunststoffstreifen  (11)  55 
auf  einem  Teil  seiner  aulieren  Oberflache 
einen  Schmelzklebstoff  (16)  in  einem  Mu- 
ster  tragt,  das  mit  dem  Dichtungsbereich 
des  ursprunglichen  Dichtungsverschlusses 

3.  Ein  Verfahren  nach  Anspruch  2,  bei  dem  der 
Schmelzklebstoff  ein  Wachs  mit  einer  Erwei- 
chungstemperatur  von  uber  etwa  54°C  (130°F) 
und  einer  Schmelztemperatur  zwischen  etwa 
60°C  (140°F)  und  etwa  82°C  (180°F)  umfalit. 

temperature  elevee  sur  une  partie  de  sa  sur- 
face  exterieure  suivant  un  modele  conforme  a 
la  zone  de  fermeture  hermetique  de  la  ferme- 
ture  hermetique  originale; 
b.  inserer  la  lame  (21)  d'un  outil  de  fermeture 
hermetique  (20)  entre  les  parties  superieure 
(13)  et  inferieure  (14)  de  la  bande  plastique 
(11)  pliee; 
c.  chauffer  la  lame  (21)  a  une  temperature 

4.  Ein  Verfahren  nach  Anspruch  3,  bei  dem  das 
30  Wachs  (16)  eine  Schmelztemperatur  von  nah- 

rungsweise  66°C  (150°F)  aufweist. 

5.  Ein  Verfahren  nach  Anspruch  4,  bei  dem  der 
Kunststoffstreifen  (11)  aus  Polyester  ausgeformt 

35  ist. 

Revendications 

40  1.  Procede  pour  refermer  hermetiquement  une  car- 
touche  (30)  de  toner  dont  la  fermeture  hermeti- 
que  originale  a  ete  enlevee  de  sorte  que  la  car- 
touche  (30)  de  toner  peut  etre  rechargee  avec  du 
toner  et  etre  reutilisee,  comprenant  les  etapes 

45  suivantes: 
a.  glisserune  bande  plastique  (11)  pliee  ayant 
la  forme  de  la  fermeture  hermetique  originale 
dans  la  zone  de  fermeture  hermetique  dans 
la  cartouche,  ladite  bande  plastique  (11)  pliee 

50  etant  pourvue  d'un  adhesif  (16)  fondant  a 
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suffisante  pour  causer  le  ramollissement  de 
I'adhesif  (16)  fondant  a  temperature  elevee; 
et 
d.  retirer  la  lame  (21)  de  I'outil  de  fermeture  5 
hermetique  (20)  de  sorte  que  I'adhesif  (16) 
fondant  a  temperature  elevee  se  refroidit  et 
fait  la  prise  avec  les  surfaces  de  fermeture 
hermetique  (34)  de  la  cartouche  (30)  pourfor- 
mer  ainsi  un  joint  hermetique.  10 

Precede  selon  la  revendication  1,  dans  lequel  la 
lame  (21)  de  I'outil  de  fermeture  hermetique  (20) 
est  chauffe  avant  d'etre  insere  entre  les  parties 
superieure  (13)  et  inferieure  (14)  de  la  bande  15 
plastique  (11)  pliee. 

Precede  selon  la  revendication  2,  dans  lequel 
I'adhesif  fondant  a  temperature  elevee  est  une 
cire  ayant  une  temperature  de  ramollissement  20 
au-dessus  d'environ  54°C  (130°F)  et  une  tempe- 
rature  de  fusion  comprise  entre  environ  60°C 
(140°F)  et  environ  82°C  (180°F). 

Precede  selon  la  revendication  3,  dans  lequel  la  25 
cire  (16)  a  une  temperature  de  fusion  d'approxi- 
mativement  66°C  (150°F). 

Precede  selon  la  revendication  4,  dans  lequel  la 
bande  plastique  (11)  est  formee  de  polyester.  30 

35 
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