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Packaging  material  having  at  least  one  line  of  weakness  and  process  and  apparatus  for  producing 
it. 
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©  A  packaging  material  (21)  has  at  least  one  line  of 
weakness  (23)  consisting  of  weak  points  (25,  27) 
arranged  at  a  distance  in  succession.  For  an  essen- 
tially  silent  destruction  of  the  line  of  weakness  (23), 
there  are  zones  of  of  reduced  strength  being  prefer- 
ably  designed  to  merge  continuously  into  one  an- 
other  as  weak  points  (25,  27).  The  packaging  ma- 
terial  preferably  consists  of  cellophane  or  of  biologi- 
cally  degradable  plastic  foil.  The  zones  of  reduced 
strength  can  also  consist  of  webs  of  varying  size 
between  perforations  of  a  line  of  weakness.  The 
invention  thereby  achieves  the  destruction  of  a  line 
of  weakness  which  is  staggered  in  time  and  which 
allows  an  essentially  silent  opening  of  packs  pro- 
duced  from  the  packaging  material,  especially  those 
for  articles  of  hygiene,  such  as  tampons  for  feminine 
hygiene. FIG.  1 
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The  invention  relates  to  a  packaging  material 
having  at  least  one  line  of  weakness  consisting  of 
weak  points  arranged  at  a  distance  in  succession, 
for  opening  a  pack  produced  from  the  packaging 
material. 

Packaging  material  of  this  type  is  known,  for 
example,  from  German  Utility  Model  91  07  954.3 
U1.  It  consists  of  flexible  plastic  foil  used  to  make 
bags  for  the  packaging  of  cellulose-containing  arti- 
cles  of  hygiene,  such  as  napkin  pants,  which  are 
pressed  and  which  are  under  expansion  pressure. 
Although  a  thinning  of  the  material  is  considered 
possible,  the  lines  of  weakness  preferably  consist 
of  perforations  in  the  form  of  individual  inclined  or 
rafter-shaped  punchings  offset  from  one  another.  At 
the  same  time,  an  initial  tearing  region  at  the  orifice 
of  the  packaging  bag  can  be  perforated  so  that  it 
can  be  torn  more  easily  than  the  remaining  line  of 
weakness. 

For  the  packaging  of  articles  of  hygiene,  espe- 
cially  tampons  for  feminine  hygiene,  the  use  of 
cellophane  as  a  packaging  material  is  known  from 
German  Offenlegungsschrift  1,962,733.  The  cello- 
phane  is  coated  with  glue,  and  longitudinal  slits  are 
made  in  the  vicinity  of  the  glue-coating  points, 
before  the  packaging  sleeve  is  wound  up  and 
closed  at  one  end  for  the  subsequent  reception  of 
a  tampon.  A  handle  for  opening  the  pack  is  pro- 
vided  by  cutting  through  the  packaging  material 
just  in  front  of  the  rear  end  of  the  two  longitudinal 
slits  located  next  to  one  another. 

In  packs  for  daily  commodities,  very  high  de- 
mands  are  made  on  the  closure  which  has  to  close 
the  pack  securely  and,  if  desired,  also  in  an  airtight 
manner  for  a  relatively  long  period  of  time  in  order 
to  prevent  the  contents  of  the  pack  from  becoming 
contaminated.  Corresponding  demands  are  also  to 
be  made  of  the  packaging  material  itself,  cello- 
phane  above  all  having  proved  appropriate.  On  the 
other  hand,  since  a  rapid  and  reliable  opening  of 
the  pack  is  a  necessary  precondition  in  packs  of 
this  type  for  mass-produced  daily  commodities  of 
mass  consumption,  such  packs  have  for  many 
years  been  provided  with  perforations  at  the  point 
where  opening  is  desired.  Such  perforations  allow, 
as  a  result  of  the  inflow  of  air,  contamination  and, 
furthermore,  as  a  result  of  the  inflow  of  water 
vapour  contained  in  the  air,  expansion  of  a  pack 
content  which  consists  at  least  partially  of  hydro- 
philic  material.  Moreover,  perforations  occasionally 
have  some  weakness  in  respect  of  bending  stress- 
es.  For  the  reasons  mentioned,  packaging  materi- 
als  allowing  an  airtight  welding  of  the  packs  have 
increasingly  been  used.  In  conjunction  with  this,  the 
provision  of  notch  lines  and  tear-open  strips  for 
opening  the  packs  has  become  known.  The  pro- 
duction  of  these  packs  necessitates  the  increased 
use  of  material  and  a  higher  outlay  in  manufactur- 

ing  terms.  In  addition,  the  opening  of  packs  of  this 
type  is  often  difficult  and  time-consuming,  because 
the  tear-open  strip  is  not  lifted  off  from  the  surface 
of  the  pack,  frequently  even  adheres  to  the  pack 

5  and  therefore  cannot  always  be  located  or  de- 
tached  immediately  by  the  consumer. 

The  opening  of  a  cellophane  pack  along  a  line 
of  weakness  consisting  of  perforations  entails  a 
disturbing  noise  which  often  resembles  a  crack.  In 

io  such  packs  for  daily  commodities,  such  as  semi- 
luxuries,  but  also  articles  of  hygiene,  such  as,  for 
example,  tampons  for  feminine  hygiene,  this  gen- 
eration  of  noise  is  undesirable  and  often  embar- 
rassing. 

75  The  object  on  which  the  invention  is  based  is, 
therefore,  to  improve  a  packaging  material  of  the 
abovementioned  known  generic  type,  in  such  a 
way  that  as  small  a  quantity  as  possible  of  pack- 
aging  material  is  needed  for  a  pack  for  mass- 

20  produced  articles,  such  as  articles  of  hygiene  or 
semi-luxuries,  such  as  sweets  or  the  like.  At  the 
same  time,  the  pack  is  to  be  capable  of  being 
opened  easily  as  silently  and  as  discreetly  as  pos- 
sible  and  in  a  manner  free  of  residues  of  packaging 

25  material,  but  is  nevertheless  to  be  relatively  stable 
in  respect  of  bending  and  impact  stresses. 

The  invention  achieves  this  object  in  that  the 
line  of  weakness  has  weak  points  of  varying  ma- 
terial  strength,  so  that  the  line  of  weakness  can  be 

30  destroyed  essentially  silently  and  in  a  manner  free 
of  residues  of  packaging  material.  Zones  of  re- 
duced  strength  can  be  provided  at  each  individual 
weak  point.  These  zones  of  reduced  strength  can 
be  so  designed  that  each  weak  point  is  embossed 

35  in  and/or  transversely  to  the  direction  of  the  line  of 
weakness  first  lightly,  then  heavily  and  subsequent- 
ly  lightly.  An  especially  silent  and  residue-free  de- 
struction  of  the  line  of  weakness  can  be  achieved  if 
the  zones  of  reduced  strength  are  designed  to 

40  extend  continuously  and  gradually  into  one  another. 
At  the  same  time,  the  weak  points  can  be  provided 
both  on  the  top  side  and  on  the  underside  of  the 
packaging  material. 

In  those  instances  in  which  packaging  material 
45  is  provided  with  at  least  one  line  of  weakness,  the 

weak  points  of  which  are  separated  by  webs,  ac- 
cording  to  a  further  embodiment  of  the  invention  a 
varying  size  of  the  individual  webs  between  the 
weak  points  can  be  provided.  A  continuous  vari- 

50  ation  of  the  web  size  in  one  direction  of  the  line  of 
weakness  is  to  be  preferred  for  this.  If  appropriate 
there  can  also  be  provided  a  plurality  of  mutually 
adjoining  length  portions  of  the  line  of  weakness 
having  webs,  the  size  of  which  increases  or  de- 

55  creases  continuously  in  one  direction  of  the  line  of 
weakness.  The  weak  points  can  be  arranged  iden- 
tically  or  in  varying  length  and/or  in  the  form  of 
patterns.  According  to  the  invention,  in  an  espe- 
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cially  advantageous  version  of  the  line  of  weak- 
ness,  its  weak  points  are  made  by  embossing. 
However,  if  there  are  less  strict  requirements  as  to 
the  airtightness  and/or  hygiene  of  a  pack  and  de- 
pending  on  the  type  of  packaging  material  and  of 
the  pressure  exerted  in  order  to  make  the  line  of 
weakness,  the  weak  points  can  also  be  designed 
as  webs  with  varying  dimensions  between  perfora- 
tions  of  the  packaging  material. 

Furthermore,  the  packaging  material  can  be 
provided  with  embossings  which  improve  the  grip 
or  the  handling  and/or  the  properties  of  a  pack 
produced  from  the  packaging  material.  For  this 
purpose,  the  packaging  material  can  also  be  coat- 
ed.  If  it  is  coated  on  the  outside,  the  outer  layer 
can  consist  of  a  roughness  lacquer  which  likewise 
serves  for  improving  the  handling  and  airtightness 
of  the  material.  However,  the  packaging  material 
can  also  additionally  have  an  inner  coating  which 
serves  for  the  airtight  inclusion  of  the  pack  contents 
and/or  for  the  easier  extraction  of  the  pack  content. 
Furthermore,  the  said  coatings  also  additionally 
contribute  to  the  damping  of  noise  when  the  pack 
is  being  opened. 

According  to  the  invention,  cellophane  and  bio- 
logically  degradable  plastic  foils  are  preferred  as 
packaging  materials.  At  the  same  time,  the  pack- 
aging  material  can  have  a  thickness  of  10  to  60 
microns;  a  thickness  of  at  least  10  microns  is 
preferred,  but  a  thickness  which  amounts  at  most 
to  20  microns  is  the  most  preferable. 

The  packaging  material  according  to  the  inven- 
tion  is  suitable  especially  as  an  individual  pack  for 
articles  of  hygiene,  especially  tampons  for  feminine 
hygiene.  This  is  because  the  packaging  of  articles 
of  this  type  with  the  packaging  material  according 
to  the  invention  allows  the  desired  discrete,  silent 
and  residue-free  opening  of  the  pack,  whilst  the 
article  in  the  pack  is  protected  from  contamination 
and  from  the  inflow  of  water  vapour  until  the  latter 
is  opened. 

The  invention  also  relates  to  a  process  for 
producing  the  packaging  material  which  is  pro- 
vided,  at  least  in  the  longitudinal  direction  of  at 
least  one  line  of  weakness,  with  weak  points  ar- 
ranged  at  a  distance  from  one  another.  The  pro- 
cess  is  characterised  in  that  the  weak  points  are 
equipped  with  a  varying  material  strength. 

Finally,  the  present  invention  also  relates  to  an 
apparatus  for  producing  the  packaging  material  and 
for  carrying  out  the  abovementioned  process,  the 
apparatus  being  characterised  by  a  rotatable,  cir- 
cular  weakening  disc  which  is  provided  on  its  outer 
edge  with  weakening  members,  the  weakening  disc 
being  assigned  a  counterroller  which  is  rotatable  in 
the  run-through  direction  of  the  packaging  material 
and  which  forms  with  the  weakening  disc  a  gap, 
through  which  the  packaging  material  can  be 

moved  in  order  to  make  at  least  one  line  of  weak- 
ness.  The  weakening  disc  and  the  counterroller  are 
mounted  freely  rotatably  and  are  driven  by  the  web 
of  packaging  material  moved  through  the  gap, 

5  when  the  packaging  material  is  to  be  provided  with 
weak  points  on  one  side  only.  In  contrast,  a  syn- 
chronous  drive  of  the  weakening  disc  and  of  the 
counterroller  is  recommended  when  the  packaging 
material  is  to  be  provided  on  both  sides  with  weak 

io  points  which  are  made  by  embossing  the  pack- 
aging  material. 

The  invention  is  described  in  detail  below  by 
means  of  the  diagrammatic  drawings  of  numerous 
exemplary  embodiments  of  the  packaging  material 

is  and  of  apparatuses  and  processes  suitable  for 
making  the  lines  of  weakness  in  the  packaging 
material.  In  the  drawings: 

Figure  1 
shows  a  perspective  representation  of  a  portion 

20  of  packaging  material  having  a  line  of  weakness 
according  to  the  invention; 
Figure  2 
shows  a  longitudinal  section  along  the  sectional 
line  ll-ll  in  Figure  1  ; 

25  Figure  3 
shows  a  cross-section  along  the  sectional  line 
Ill-Ill  in  Figure  1; 
Figures  4  to  9 
show  longitudinal  sections  through  lines  of 

30  weakness  of  a  packaging  material  having  weak 
points  of  varying  longitudinal  profile; 
Figures  10  and  1  1 
show  top  views  of  a  packaging  material  having 
lines  of  weakness  consisting  of  perforations 

35  which  are  separated  from  one  another  by  webs 
of  varying  size; 
Figures  12(a)  to  12(h) 
show  a  graphical  representation  of  individual 
packs  of  tampons  for  feminine  hygiene,  having 

40  lines  of  weakness  consisting  of  varying  patterns 
of  weakness; 
Figure  13 
shows  an  individual  pack  for  a  tampon  for  femi- 
nine  hygiene,  having  the  line  of  weakness  on  the 

45  right  in  Figure  10; 
Figure  14 
shows  a  longitudinal  section  through  a  pack- 
aging  material  having  an  outer  layer  consisting 
of  roughness  lacquer; 

50  Figure  15 
shows  an  individual  pack  of  a  tampon  for  femi- 
nine  hygiene  consisting  of  the  packaging  ma- 
terial  according  to  Figure  14; 
Figures  16  and  17 

55  show  a  cross-section  through  the  packaging  ma- 
terial  having  mechanical  embossings; 
Figures  18(a)  to  18(f) 
show  a  graphical  representation  of  individual 
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packs  of  tampons  for  feminine  hygiene,  having 
various  mechanical  embossed  patterns; 
Figure  19 
shows  a  part  view  of  a  first  embodiment  of  a 
weakening  disc;  5 
Figure  20 
shows  the  detail  X  in  Figure  19  on  a  larger 
scale; 
Figure  21 
shows  the  representation  according  to  Figure  20  10 
on  an  even  larger  scale,  a  differing  weakening  of 
the  packaging  material  being  shown  diagram- 
matically  by  differing  weakening  teeth; 
Figure  22 
shows  a  part  view  of  a  further  embodiment  of  a  is 
weakening  disc; 
Figure  23 
shows  a  weakening  tooth  of  the  weakening  disc 
in  Figure  22  on  an  enlarged  scale; 
Figure  24  20 
a  partially  cutaway  view  of  a  cross-section  along 
the  sectional  line  XXIV-XXIV  in  Figure  23  with  a 
counterroller; 
Figure  25 
shows  a  graphical  view  of  the  production  of  a  25 
line  of  weakness  in  a  packaging  material  by 
means  of  a  weakening  disc  according  to  Figure 
22; 
Figure  26 
shows  a  part  view  of  a  further  embodiment  of  a  30 
weakening  disc; 
Figure  27 
shows  a  detail  X  in  Figure  26  on  a  larger  scale; 
Figure  28 
shows  a  part  view  of  a  further  embodiment  of  a  35 
weakening  disc; 
Figure  29 
shows  a  detail  X  in  Figure  28  on  a  larger  scale; 
Figure  30 
shows  a  cross-section  along  the  sectional  line  40 
XXX-XXX  in  Figure  28; 
Figure  31 
shows  a  part  view  of  a  further  embodiment  of  a 
weakening  disc; 
Figure  32  45 
shows  a  detail  X  in  Figure  31  on  a  larger  scale; 
Figure  33 
shows  another  embodiment  of  the  detail  X  in 
Figure  31  ; 
Figure  34  so 
shows  a  part  view  of  a  further  embodiment  of  a 
weakening  disc; 
Figure  35 
shows  a  top  view  of  oblique  weakening-tooth 
tips  according  to  the  arrow  A  in  Figure  34;  55 
Figure  36 
shows  a  detail  X  in  Figure  34  on  a  larger  scale; 
Figure  37 

shows  a  partially  cut  away  view  of  a  further 
embodiment  of  a  weakening  disc  with  a  counter- 
roller;  and 
Figure  38 
shows  a  cutout  A  in  Figure  37  on  a  larger  scale. 

Figure  1  shows  an  especially  preferred  em- 
bodiment  of  a  packaging  material  21  having  a  line 
of  weakness  23.  Line  of  weakness  23  consists  of  a 
plurality  of  weak  points  25,  27  which  are  arranged 
alternately  in  succession  at  equal  intervals  formed 
by  webs  29.  The  weak  points  25  are  designed 
differently  from  the  weak  points  27.  It  is  evident 
that  each  weak  point  25  extends  over  a  greater 
length  than  each  of  the  weak  points  27.  However, 
the  width  of  the  weak  points  25,  27  is  made  ap- 
proximately  equal.  If  required,  however,  the  width 
of  one  or  more  weak  points  can  also  be  chosen  so 
as  to  vary.  It  is  clear  that  the  webs  29  between  the 
weak  points  25,  27  make  the  line  of  weakness  23 
less  sensitive  to  bending  stresses  transversely  to 
the  longitudinal  direction  of  the  line  of  weakness 
23.  At  the  same  time,  the  weak  points  25,  27,  at 
which  the  packaging  material  21  is  only  embossed, 
but  not  cut  through,  ensure  an  airtight,  hygienically 
satisfactory  packaging  of  articles  until  the  largely 
silent  destruction  of  the  line  of  weakness  23  for  the 
purpose  of  opening  a  pack  consisting  of  the  pack- 
aging  material. 

Figure  2  shows  the  packaging  material  21  in 
longitudinal  section  through  the  line  of  weakness 
23.  The  packaging  material  21  has  a  top  side  31 
and  an  underside  33.  The  long  weak  points  25 
have  a  longitudinal  profile  35  in  the  form  of  an  arc 
of  a  circle  which  forms  the  bottom  of  the  weak 
points  25.  The  two  ends  37,  39  of  this  longitudinal 
profile  35  respectively  merge  gradually  at  an  acute 
angle  into  the  plane  of  the  top  side  31  of  the 
packaging  material  21.  The  bottom  of  the  weak 
point  25  has  the  same  width  over  the  entire  length. 
If  appropriate,  however,  here  too  the  width  of  the 
bottom  of  the  weak  points  can  vary. 

In  contrast  to  the  weak  point  25,  each  weak 
point  27  has  a  longitudinal  profile  41  which  begins 
and  ends  at  each  of  the  two  ends  with  a  shallow, 
approximately  vertical  indentation  43,  45.  Only  at 
the  lower  end  of  these  indentations  43,  45  does  the 
longitudinal  profile  41  merge  into  the  shape  of  an 
arc  of  a  circle.  If  the  weak  points  25,  27  are 
produced  by  embossing  the  packaging  material  21  , 
when  oppositely  directed  forces  are  exerted  on  the 
packaging  material  21  present  on  both  sides  of  the 
line  of  weakness  23  the  structure  of  the  packaging 
material  21  in  the  region  of  the  indentations  43,  45 
of  the  short  weak  points  27  is  destroyed  earlier 
than  in  the  region  of  the  long  weak  points  25. 
Because  of  the  smaller  length  of  the  weak  points 
27,  the  destruction  forces  also  take  effect  sooner  at 
the  locations  of  the  indentations  43,  45  than  in  the 
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region  of  the  long  weak  points  25.  The  depth  of  the 
weak  points  25,  27  is  essentially  the  same  and,  for 
example,  can  amount  to  2/3  of  the  thickness  of  the 
packaging  material  21  . 

If  appropriate,  however,  the  depth  of  the  weak 
points  25,  27  can  also  vary  if  an  even  greater 
differentiation  of  the  material  strength  of  the  pack- 
aging  material  is  desired  at  the  weak  points,  in 
order  to  increase  the  freedom  from  noise  even 
further  during  the  destruction  of  the  line  of  weak- 
ness.  This  version  is  suitable  for  packaging  ma- 
terial  made  of  plastic  foil  or  cellophane. 

Figure  3  shows  a  transverse  profile  47  of  a 
long  weak  point  25.  The  transverse  profile  47  cor- 
responds  essentially  to  a  U-shape  groove  and  has 
a  bottom  49  which  is  formed  by  the  longitudinal 
profile  35  in  Figure  2.  Side  walls  51,  53  form  an 
acute  angle  which  opens  towards  the  top  side  31  of 
the  packaging  material  21.  The  upper  longitudinal 
edges  of  the  groove-shaped  transverse  profile  47 
which  are  formed  by  the  top  side  31  and  by  the 
side  walls  51,  53  should  permit  a  "round"  transition 
in  dependence  on  the  properties  of  the  packaging 
material  21  used.  In  contrast  to  the  exemplary 
embodiment  described,  if  required  each  weak  point 
can  have  a  material  weakening  over  a  differing 
width.  Furthermore,  if  appropriate,  weak  points  of 
differing  width  and  depth  can  also  be  provided  in 
succession. 

Figures  4  to  11  illustrate  further  exemplary 
embodiments  of  a  packaging  material  according  to 
the  invention,  having  at  least  one  line  of  weakness 
consisting  of  weak  points  of  the  packaging  material 
which  are  arranged  at  a  distance  from  one  another 
and  in  succession  and  which  are  provided  with 
means  for  an  essentially  silent  and  residue-free 
destruction  of  the  line  of  weakness.  In  these  exem- 
plary  embodiments,  these  means  likewise  consist 
of  weak  points  of  varying  material  strength  of  the 
packaging  material. 

According  to  the  embodiments  of  the  pack- 
aging  material  in  Figures  4  to  9,  zones  of  varying 
weakness  of  the  packaging  material  at  weak  points 
are  provided  by  a  weakening  of  the  structure  of  the 
packaging  material. 

Thus,  Figure  4  shows  a  packaging  material  20, 
the  line  of  weakness  of  which  consists  of  weak 
points  22  which  have  transversely  to  the  direction 
of  the  line  of  weakness  a  longitudinal  profile  24 
corresponding  to  an  arc  of  a  circle.  In  the  region  of 
this  arc  of  a  circle,  the  packaging  material  is  weak- 
ened  first  to  a  slight  extent,  then  to  an  increasingly 
greater  extent  and  subsequently  once  again  to  an 
increasingly  slighter  extent,  the  transition  between 
these  zones  of  reduced  strength  being  continuous. 
Located  between  the  weak  points  22  is  a  respec- 
tive  web  26  which,  as  shown,  can  be  a  portion  of 
the  packaging  material  20,  the  thickness  of  which 

corresponds  to  that  of  the  remaining  packaging 
material.  Figure  4  shows  only  weak  points  22  ar- 
ranged  in  succession  and  separated  by  the  web 
26.  But  it  goes  without  saying  that  this  series  of 

5  weak  points  22  in  Figure  4  continues  to  the  left  and 
to  the  right.  The  essentially  silent  destruction  of  a 
line  of  weakness  consisting  of  such  weak  points  22 
provided  with  an  arcuate  longitudinal  profile  can  be 
explained  in  that,  when  oppositely  directed  forces 

io  are  exerted  on  the  portions  of  the  packaging  ma- 
terial  20  which  are  present  on  each  side  of  the  line 
of  weakness,  the  destruction  of  the  said  packaging 
material  takes  place  first  at  locations  28  of  heaviest 
embossing.  The  unavoidable  differences  in  thick- 

15  ness  of  the  packaging  material  20  at  the  locations 
28  of  each  weak  point  22  lead  to  a  destruction  of 
individual  weak  points  28  which  is  staggered  in 
time,  so  that  the  essentially  silent  and  residue-free 
destruction  of  the  weak  points  22  is  obtained. 

20  According  to  the  invention,  cellophane  having  a 
thickness  of  more  than  10  microns,  especially  of  20 
microns,  is  preferred  at  the  present  time  as  pack- 
aging  material.  Despite  the  small  thickness  of  the 
material,  it  has  been  shown,  surprisingly,  that  even 

25  within  the  framework  of  industrial  production  it  is 
possible  to  make  weak  points  in  cellophane  of  this 
small  thickness  with  the  necessary  reliability,  with- 
out  the  risk  that  the  cellophane  will  be  cut  through 
locally.  This  is  naturally  of  particular  importance  for 

30  the  packaging  of  articles  of  hygiene,  such  as  tam- 
pons  for  feminine  hygiene,  or  foodstuffs,  such  as 
sweets,  which  have  to  be  packaged  safely  against 
external  influences  and  in  a  hygienically  satisfac- 
tory  manner,  but  nevertheless  have  a  packaging 

35  capable  of  being  destroyed  easily  and  in  as  silent 
and  residue-free  way  as  possible.  But  biologically 
degradable  plastic  foils  as  well  as  conventional 
plastic,  such  as,  for  example,  polypropylene,  poly- 
ethylene,  highly  compressed  polyethylene  and  a 

40  laminate  consisting  of  plastic  and  paper  can  also 
be  used  for  packs  of  this  type. 

Figure  5  shows  a  modified  embodiment  of  a 
longitudinal  profile  of  a  line  of  weakness  in  a  pack- 
aging  material  30,  in  which  the  packaging  material 

45  30  is  provided  on  its  top  side  32  and  on  its  under- 
side  34  with  respective  weak  points  36  and  38  in 
the  form  of  an  arc  of  a  circle.  It  is  evident  that,  in 
this  case,  the  radii  of  curvature  of  the  weak  points 
36,  38  in  the  form  of  an  arc  of  a  circle  are  made 

50  smaller  in  comparison  with  those  in  Figure  4,  and 
that  a  web  40  extending  between  the  weak  points 
36,  38  is  made,  for  example,  exactly  as  long  as  the 
weak  points  36,  38.  The  weak  points  36  on  the  top 
side  32  of  the  packaging  material  30  are  made  to 

55  coincide  with  the  weak  points  38  provided  on  the 
underside  34  of  the  packaging  material  30,  so  that, 
once  again,  a  location  42  of  least  thickness,  at 
which  the  material  is  destroyed  first,  is  obtained 

5 
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half-way  along  these  weak  points  36,  38.  In  the 
present  case  too,  it  is  preferable  to  make  the 
longitudinal  profile  of  the  web  40  on  the  top  side  32 
and  underside  34  in  the  form  of  an  arc  of  a  circle, 
so  that  the  zones  of  varying  or  reduced  strength  of 
the  packaging  material  30  merge  continuously  into 
one  another. 

Figure  6  shows  a  further  embodiment  of  weak 
points  44  in  the  packaging  material  46,  in  the  top 
side  48  of  which  a  longitudinal  profile  of  weak 
points  50  corresponds  to  a  U-profile,  the  legs  52, 
54  of  which  form  an  acute  angle  opening  towards 
the  top  side  48  and  the  profile  web  56  of  which  is 
made  relatively  long  in  comparison  with  the  height 
of  the  legs  52,  54.  It  is  clear  that,  in  the  region  of 
the  profile  webs  56,  the  packaging  material  46  has 
a  greatly  reduced  thickness  which  corresponds  ap- 
proximately  to  one  third  of  the  normal  thickness  of 
the  material. 

A  profiling,  similar  to  that  of  Figure  6,  of  a 
packaging  material  58  can  be  seen  in  Figure  7,  but 
here,  in  a  similar  way  to  Figure  5,  the  packaging 
material  58  is  provided  on  its  top  side  60  with  weak 
points  64  and  on  its  underside  62  with  weak  points 
66  which  lie  congruently  one  above  the  other  and 
which  have  half-way  along  the  height  of  the  thick- 
ness  of  the  packaging  material  58  common  profile 
webs  68,  the  thickness  of  which  corresponds  only 
to  approximately  one  fifth  of  the  thickness  of  the 
packaging  material. 

Figure  8  shows  a  further  embodiment  of  a 
packaging  material  70  which  is  provided  succes- 
sively  in  the  longitudinal  direction  of  a  line  of  weak- 
ness  with  weak  points  72  of  triangular  longitudinal 
profile  which  are  separated  by  profile  webs  74  of 
equal  length  and  of  a  thickness  corresponding  to 
the  thickness  of  the  packaging  material  70  outside 
the  weak  points  72.  In  this  version  too,  the  depth  of 
the  weak  points  72  varies,  so  that  there  is  no 
possibility  that  the  packaging  material  70  will  break 
open  simultaneously  with  a  cracking  noise  in  the 
region  of  least  thickness  of  the  latter  at  the  weak 
points  72. 

A  further  packaging  material  76  having  weak 
points  78  on  a  top  side  80  and  weak  points  82  on 
an  underside  84  of  the  packaging  material  76  can 
be  seen  in  Figure  9.  Once  again,  the  weak  points 
78,  82  are  arranged  coincidentally  one  above  the 
other,  thereby  forming  half-way  along  the  height  of 
the  thickness  of  the  packaging  material  76  profile 
webs  86,  the  thickness  of  which  differs  sufficiently 
to  prevent  a  pack  produced  from  this  packaging 
material  76  from  being  opened  simultaneously  with 
a  cracking  noise. 

Figure  10  shows  a  further  embodiment  of  the 
packaging  material  130,  provided  with  a  line  of 
weakness  132  having  perforations  134  which  are 
separated  by  weak  points  136  designed  as  webs. 

According  to  the  invention,  in  this  embodiment,  the 
means  for  an  essentially  silent  and  residue-free 
destruction  of  the  line  of  weakness  132  are  in  that 
the  size  of  the  individual  webs  and  therefore  the 

5  material  thickness  of  each  web  136  between  the 
perforations  134  is  made  different.  As  is  evident 
from  Figure  10,  the  length  of  the  web-shaped  weak 
points  136  between  the  individual  perforations  134 
increases  continuously  from  the  top  downwards. 

io  Whilst  the  perforations  134  constitute  holes  in  the 
packaging  material  130,  perforations  in  the  form  of 
cut  lines  138  are  preferred,  as  are  also  shown  for 
the  sake  of  simplicity  in  Figure  10.  If  appropriate, 
however,  the  throughholes  and  the  cut  lines  can 

is  also  be  combined  with  one  another  in  a  line  of 
weakness  132.  As  stated,  it  is  essential  for  as  silent 
and  as  residue-free  a  destruction  of  the  line  of 
weakness  as  possible  that  the  size  of  the  webs  be 
varied,  in  order  to  achieve  a  destruction  of  the 

20  weak  points  which  is  staggered  in  time.  However, 
the  perforations  have  identical  dimensions. 

An  alternative  version  of  the  varying  weakening 
of  a  line  of  weakness  is  shown  in  Figure  11  in  a 
further  exemplary  embodiment  of  the  packaging 

25  material  140.  Here  too,  perforations  142,  144  in  the 
form  of  through-holes  and  cut  lines  of  equal  length 
are  shown  by  way  of  example.  In  contrast  to  the 
embodiment  in  Figure  10,  here  the  lines  of  weak- 
ness  146  and  148  formed  by  the  perforations  142 

30  and  144  consist  of  two  successive  series  of  web- 
shaped  weak  points  150  in  a  group  I  and  web- 
shaped  weak  points  152  in  a  group  II.  The  web- 
shaped  weak  points  150  and  152  in  Figure  11  are 
respectively  made  of  varying  size,  starting  from  the 

35  top,  as  far  as  the  end  of  the  respective  group  I  or 
II.  In  the  present  case,  the  size  of  the  web-shaped 
weak  points  150  of  group  I  and  of  the  web-shaped 
weak  points  152  of  a  group  II  increases  continu- 
ously  from  the  top  downwards  in  both  lines  of 

40  weakness  146,  148,  the  successive  perforations 
142,  144  of  groups  I  and  II  preferably  being  made 
the  same  size.  Here  too,  the  varying  length  or  size 
of  the  web-shaped  weak  points  150  causes  a  de- 
struction  of  the  individual  weak  points  150,  152 

45  which  is  staggered  in  time  or  is  successive,  be- 
cause  the  weak  points  of  smaller  dimensions  are 
naturally  destroyed  first  and  thereafter  the  larger 
web-shaped  weak  points,  so  that,  also  in  this  em- 
bodiment  of  the  packaging  material  140,  an  essen- 

50  tially  silent  and  residue-free  destruction  of  the  lines 
of  weakness  146  and  148  takes  place.  Of  course, 
as  described  with  regard  to  the  exemplary  embodi- 
ments  in  Figures  4  to  9,  in  the  present  case  too  a 
plurality  of  lines  of  weakness  with  identical  or  dif- 

55  ferent  perforations  can  be  arranged  next  to  one 
another. 

Freedom  from  noise  and  freedom  from  resi- 
dues  of  packaging  material  are  especially  desirable 

6 
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if  the  packs  are  intended  for  articles  of  hygiene, 
especially  tampons  for  feminine  hygiene.  The  dis- 
creet  handling  of  packs  of  this  type  is  an  essential 
psychological  precondition  for  the  acceptance  of 
individual  tampon  packs.  Figures  12(a)  to  12(e) 
therefore  illustrate  exemplary  embodiments  of  in- 
dividual  packs  of  tampons  of  this  type,  which  make 
use  of  packaging  material  according  to  the  inven- 
tion  having  at  least  one  line  of  weakness,  at  the 
weak  points  of  which  the  packaging  material  has  a 
varying  weakness. 

Thus,  Figure  12(a)  shows  an  individual  pack  90 
having  a  line  of  weakness  92  consisting  of  individ- 
ual  linear  weak  points  94  which  are  respectively 
separated  from  one  another  by  webs  96.  The  weak 
points  94  can  be  recessed  arcuately  or  in  a  U- 
shaped  manner  in  a  longitudinal  direction  of  the 
line  of  weakness  92,  as  shown  in  Figures  1  to  9. 
The  line  of  weakness  92  is  provided  at  one  third  of 
the  length  of  the  individual  pack  90  from  the  rear 
end  98  of  the  latter. 

Figure  12(b)  shows  an  individual  pack  100,  the 
line  of  weakness  102  of  which  differs  from  the  line 
of  weakness  92  in  Figure  12(a)  only  in  that  pairs  of 
linear  weak  points  104  of  respectively  identical 
length,  located  parallel  and  next  to  one  another  and 
forming  a  pattern,  are  arranged  around  the  circum- 
ference  of  the  individual  tampon  pack  100.  Webs 
106  respectively  separate  the  pairs  of  weak  points 
104  in  the  longitudinal  direction  of  the  line  of  weak- 
ness  102. 

Figure  12(c)  provides  a  further  embodiment  of 
an  individual  pack  108  for  a  tampon,  having  a  line 
of  weakness  110  which  consists  of  three  respective 
linear  or  strip-shaped  weak  points  112  of  equal 
length  which  are  located  parallel  and  next  to  one 
another  and  which  are  separated  from  one  another 
by  webs  114  and  form  a  weakening  pattern. 

Figure  12(d)  illustrates  an  individual  pack  116, 
in  which  a  line  of  weakness  118  consists  of  weak 
points  122  which  are  separated  by  webs  120  and 
which  once  again,  as  in  the  preceding  exemplary 
embodiments,  are  arranged  in  a  cross-sectional 
plane  of  the  individual  pack  116,  but  are  respec- 
tively  designed  according  to  a  helical  pattern.  At 
the  same  time,  the  weak  points  122  can,  if  appro- 
priate,  overlap  with  their  adjacent  ends  in  the  cir- 
cumferential  direction  of  the  line  of  weakness  118. 
This  design  of  the  weakening  patterns  of  the  line  of 
weakness  118  is  conducive  to  the  rapid  and  essen- 
tially  silent  and  residue-free  destruction  of  the  line 
of  weakness  1  1  8. 

Figure  12(e)  shows  an  exemplary  embodiment 
of  an  individual  pack  101  for  a  tampon,  the  line  of 
weakness  103  of  which  forms  a  pattern  consisting 
of  successive  arcuately  curved  weak  points  105a, 
105b.  The  weak  points  105a  form  arcs  which  ex- 
tend  convexly  in  the  direction  of  the  front  end  101a 

of  the  individual  pack  101,  whilst  the  weak  points 
105b  are  respectively  curved  convexly  towards  the 
rear  end  101b  of  the  individual  pack  101.  In  the 
direction  of  the  line  of  weakness  103,  the  arcuate 

5  weak  points  105a,  105b  are  separated  from  one 
another  at  relatively  small  intervals  by  webs  105c. 
The  arcuate  weak  points  105a,  105b  give  the  user 
a  "softer"  feeling  when  the  line  of  weakness  103  is 
being  destroyed. 

io  This  feeling  can  also  be  reinforced  by  a  further 
embodiment  of  a  line  of  weakness  109  in  Figure 
12(f).  This  shows  an  individual  pack  107  for  a 
tampon,  the  line  of  weakness  109  of  which  consists 
of  weak  points  111a,  111b.  The  weak  points  111a 

is  are  once  again  curved  convexly  in  the  direction  of 
the  front  end  107a  of  the  individual  pack  107,  whilst 
the  weak  points  111b  are  also  again  shaped  con- 
vexly  towards  the  rear  end  107b  of  the  individual 
pack  107.  The  arcuately  curved  weak  points  111a, 

20  111b  overlap  with  their  ends  in  such  a  way  that  the 
ends  of  weak  points  located  in  front  of  and  behind 
an  arcuate  weak  point  in  the  circumferential  direc- 
tion  of  the  individual  pack  reach  into  the  convex 
curvature  of  the  weak  point.  The  weak  points  de- 

25  signed  according  to  Figures  12(e)  and  12(f)  allow 
an  appreciably  softer  tearing  of  the  lines  of  weak- 
ness  103  and  109. 

Figure  12(g)  shows  an  individual  pack  113  for  a 
tampon,  provided  with  a  line  of  weakness  115 

30  which,  as  in  all  the  embodiments  of  Figure  12, 
likewise  extends  around  the  circumference  of  the 
individual  pack.  In  this  embodiment,  the  line  of 
weakness  115  consists  of  linear  weak  points  117a, 
117b  which  are  offset  relative  to  one  another  in  the 

35  circumferential  direction  of  the  individual  pack  113 
in  such  a  way  that  the  ends  of  linear  weak  points 
117a,  117b  located  behind  one  another  mutually 
overlap,  as  indicated  by  the  reference  symbol 
117c.  This  arrangement  of  the  weak  points  117a, 

40  117b  also  allows  a  softer  tearing  of  the  line  of 
weakness  115  formed  by  them. 

Finally,  a  very  soft  tearing  effect  can  also  be 
achieved  with  an  individual  pack  124  for  a  tampon 
in  Figure  12(h),  the  line  of  weakness  126  of  which 

45  consists  of  weak  points  128  which  form  a  pattern 
and  which  are  V-shaped  in  the  direction  of  the  line 
of  weakness  126.  In  the  present  instance,  there  can 
be  an  overlap  of  the  angle  vertex  of  a  V-shaped 
weak  point  128  with  the  free  ends  of  the  following 

50  V-shaped  weak  point  128. 
Of  course,  as  already  indicated,  irrespective  of 

the  specific  design  of  the  above-described  weak 
points,  the  mutual  spacing  of  the  weak  points  can 
be  varied  if  an  even  more  silent  destruction  of  the 

55  line  of  weakness  or  a  greater  or  lesser  bending 
strength  of  a  line  of  weakness  is  desired.  This 
variation  of  the  webs  connecting  the  weak  points  to 
one  another  can  consist  of  a  continuously  increas- 
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ing  or  decreasing  variation  of  the  web  size  between 
the  successive  weak  points.  Furthermore,  it  is  also 
possible,  of  course,  to  arrange  weak  points  of  dif- 
fering  design  or  in  a  differing  arrangement  of  pat- 
terns  in  succession  or  at  specific  mutual  spacings 
provided.  Thus,  it  is  perfectly  possible  to  provide 
weak  points  having  one  or  more  of  the  profiles 
shown  in  Figures  1  to  9  jointly  for  a  line  of  weak- 
ness  of  a  pack.  It  is  essential,  according  to  the 
present  invention,  that  the  structure  of  the  pack- 
aging  material  in  the  region  of  embossed  weak 
points  or  the  size  of  the  webs  forming  the  weak 
points  between  the  perforations  be  varied  in  such  a 
way  that  a  destruction  of  the  individual  weak  points 
which  is  staggered  in  time  is  obtained,  so  that  each 
individual  pack  can  be  opened  discreetly,  that  is  to 
say  largely  silently,  without  remains  of  packaging 
material  being  left  behind  on  the  packaged  article, 
for  example  a  tampon. 

Figure  13  shows  an  individual  pack  160  for  a 
tampon  for  feminine  hygiene,  which  shows,  in  a 
crosssectional  plane  of  the  pack,  a  line  of  weak- 
ness  162  consisting  of  perforations  164  in  the  form 
of  linear  cuts  which  are  separated  from  one  another 
by  webs  166  of  differing  length,  so  that  the  webs 
166  can  be  destroyed  essentially  silently  at  dif- 
ferent  moments  during  the  opening  of  the  individ- 
ual  pack  160. 

The  slip  resistance  of  the  surface  of  the  pack- 
aging  material  is  an  essential  precondition  for  the 
destruction  of  the  line  of  weakness  of  a  pack.  To 
satisfy  this  requirement,  Figure  14  shows  a  longitu- 
dinal  section  through  a  packaging  material  170 
made  of  cellophane,  the  outside  171  of  which  is 
covered  with  a  layer  172  of  roughness  lacquer.  If 
appropriate,  the  underside  of  the  packaging  ma- 
terial  170  can  be  provided  with  an  airtight  coating. 

The  roughness  lacquer  can  consist  of  a  clear 
lacquer,  the  rough  structure  of  which  is  brought 
about  by  normal,  colourless  particles.  A  further 
possibility  for  producing  the  rough  structure  of  the 
surface  of  the  cellophane  can  be  afforded  by  the 
shrink-like  drying  on  of  the  roughness  lacquer  as  a 
reaction  in  the  drying  stage  of  a  printing  machine. 
Furthermore,  the  rough  structure  of  the  cellophane 
surface  can  be  brought  about  by  needle-shaped 
crystals  as  a  reaction  in  the  drying  process  of  the 
roughness  lacquer.  When  particles  are  added  to 
the  lacquer  mass  to  achieve  a  greater  roughness, 
these  particles  can  consist  of  plastic.  The  basic 
finishing  of  the  cellophane  includes  applying  a 
heat-sealing  layer  to  the  two  sides  of  the  latter,  so 
that  the  material  can  be  heat-sealed  with  the  front 
layer  against  the  rear  layer  in  the  packaging  sta- 
tion.  Instead  of  a  normal  sealing  lacquer,  it  is 
preferable  to  provide  the  side  of  the  cellophane 
forming  the  outside  of  the  pack  with  a  sealing 
roughness  lacquer  instead  of  a  normal  sealing  lac- 

quer,  in  order  thereby  to  save  an  additional  opera- 
tion  to  apply  the  roughness  lacquer  to  the  layer  of 
sealing  lacquer. 

Figure  15  illustrates  an  individual  pack  174  of  a 
5  tampon  for  feminine  hygiene,  having  a  line  of 

weakness  176  consisting  of  individual  weak  points 
178,  made  from  the  packaging  material  170  with 
the  layer  of  roughness  lacquer  172  according  to 
Figure  14.  Arrows  A  and  B  on  both  sides  of  the  line 

io  of  weakness  176  indicate  the  oppositely  directed 
forces  which  are  exerted  by  the  user  when  the  line 
of  weakness  176  is  being  destroyed.  The  part  of 
the  pack  174  assigned  to  the  arrow  B  is  pulled  off 
from  the  rear  end  of  the  tampon  (not  shown),  so 

is  that  a  recovery  tape  fastened  in  the  tampon  and 
bearing  against  the  rear  end  of  the  tampon  can  be 
detached  and  extended  away  from  the  tampon. 
The  tampon  is  then  grasped  at  the  rear  end  and 
the  front  part  of  the  pack  174  assigned  to  the  arrow 

20  A  is  removed.  By  inserting  a  finger  into  the  tampon 
end,  the  tampon  can  thereafter  be  introduced  into 
the  body  cavity.  This  above-described  handling  of 
the  individual  tampon  pack  174  applies  to  all  in- 
dividual  tampon  packs  described  herein.  Of  course, 

25  this  handling  of  the  pack  to  open  it  can  also  be 
used  for  packaged  articles  of  another  kind,  as  long 
as  an  oppositely  directed  rotation  of  the  pack  parts 
located  on  both  sides  of  the  line  of  weakness  is 
possible  in  order  to  destroy  the  line  of  weakness 

30  guided  around  the  packaged  article. 
In  addition  to  or  instead  of  the  outer  layer, 

consisting  of  a  roughness  lacquer,  for  improving 
the  grip  of  the  packaging  material,  according  to 
Figures  16  and  17  a  packaging  material  can  be 

35  provided  at  least  partially  with  mechanical  embos- 
sings.  Thus,  Figure  16  shows  a  packaging  material 
180  which  has  knob-shaped  elevations  182.  The 
embossing  projects  on  an  outer  face  184  of  the 
packing  material  180  in  the  form  of  round  knob 

40  heads  183,  to  which  round  depressions  188  cor- 
respond  on  an  inner  face  186. 

Figure  17  illustrates  a  further  embodiment  of  a 
packaging  material  190,  in  which  likewise  round 
knob-shaped  elevations  192  project  from  an  outer 

45  face  194  of  the  packaging  material  190,  in  the 
present  case,  however,  the  said  elevations  being 
produced  by  funnel-shaped  depressions  196  on  an 
inner  face  198  of  the  packaging  material  190. 

Figures  18(a)  to  18(f)  show  individual  packs 
50  consisting  of  the  packaging  material  according  to 

the  invention  having  various  roughening  patterns 
which  are  each  provided  with  an  identical  line  of 
weakness  204  according  to  the  invention.  An  in- 
dividual  pack  200  for  a  tampon  for  feminine  hy- 

55  giene  is  illustrated  in  Figure  18(a)  and  is  provided 
completely  with  mechanical  embossings  202  of  the 
type  shown  in  Figure  16  or  17.  Arrows  A  and  B  in 
the  said  Figure  indicate  once  again,  as  in  Figure 

8 
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15,  the  direction  of  the  opening  forces,  by  means 
of  which  a  line  of  weakness  204  can  be  destroyed 
in  an  essentially  silent  and  residue-free  manner.  It 
is  understandable  that  this  surface  roughness  of 
the  individual  pack  200  achieves  an  outstanding 
grip  which  allows  the  desired  immediate  essentially 
silent  and  therefore  discreet  opening  of  the  individ- 
ual  pack  for  the  tampon. 

Whereas  Figure  18(b)  shows  mechanical  em- 
bossings  of  the  type  illustrated  in  Figure  16  or  17, 
in  the  form  of  spot  patterns  210,  between  which  the 
packaging  material  is  more  or  less  free  of  mechani- 
cal  embossings,  in  Figure  18(c)  there  are  provided 
embossings  222  extending  in  the  longitudinal  direc- 
tion  of  an  individual  pack  220,  which  extend  in  a 
strip-shaped  manner  in  the  longitudinal  direction  of 
the  individual  pack  220  and  which  are  separated  by 
parallel  strips  224  of  packaging  material,  on  which 
no  mechanical  embossings  are  provided. 

Figure  18(d)  shows  an  individual  pack  230  for 
tampons  for  feminine  hygiene,  in  which  mechanical 
embossings  232,  which  extend  helically  at  a  dis- 
tance  from  and  parallel  to  one  another  and  which 
are  separated  by  intermediate  strips  without  em- 
bossings,  are  provided. 

In  a  further  individual  pack  240  for  tampons  for 
feminine  hygiene,  according  to  Figure  18(e)  clearly 
mutually  spaced  spots  242  of  mechanical  embos- 
sings  are  distributed  over  the  surface  of  the  individ- 
ual  pack  240  at  essentially  identical  mutual  spac- 
ings. 

Finally,  Figure  18(f)  shows  an  individual  pack 
250  for  tampons  for  feminine  hygiene,  in  which 
annular  strips  252  of  mechanical  embossings, 
which  are  arranged  at  a  mutual  spacing  in  the 
longitudinal  direction  of  the  individual  pack  250,  are 
provided.  Depending  on  the  type  and  thickness  of 
the  packaging  material  and  on  the  design  of  the 
line  of  weakness  204,  it  can  therefore  be  expedient 
to  provide  the  packaging  material  completely  with 
mechanical  embossings  according  to  Figure  18(a) 
or  else  to  equip  only  part  regions  of  the  latter  with 
mechanical  embossings  of  this  type,  as  shown  in 
Figures  18(b)  to  18(f). 

Figures  19  to  21  show  an  apparatus  according 
to  the  invention  for  making  weak  points  in  a  pack- 
aging  material,  the  apparatus  consisting  of  a  cir- 
cular,  freely  rotatable  weakening  disc  300  having 
weakening  teeth  302  on  its  outer  circumference.  In 
the  present  instance,  weakening  teeth  302  are 
equipped  with  weakening  knife  edges  304  which, 
as  shown  in  Figures  19  and  20,  are  curved  out- 
wards  in  the  form  of  an  arc  of  a  circle  and  are 
distributed  at  a  pitch  of  2  °  over  the  circumference 
of  the  weakening  disc  300.  The  radius  of  curvature 
of  the  weakening  knife  edges  304  curved  radially 
outwards  amounts,  for  example,  to  5  mm.  It  is  clear 
that  the  weakening  knife  edges  304  of  adjacent 

weakening  teeth  302  merge  continuously  into  one 
another,  interspaces  306  being  curved  radially  in- 
wards  in  the  form  of  an  arc  of  a  circle  in  relation  to 
the  axis  of  the  weakening  disc  300,  of  which  inter- 

5  spaces  306  the  radius  of  curvature  is  naturally 
calculated  as  substantially  smaller  than  that  of  the 
weakening  knife  edges  and  can  amount,  for  exam- 
ple,  to  0.2  mm. 

It  is  evident  from  Figure  21  that  an  outer  weak- 
io  ening  face  308  of  the  weakening  teeth  302  extends 

parallel  to  the  axis  of  the  weakening  disc  300,  so 
that,  as  indicated,  for  example,  in  Figures  1  and  3, 
a  plane  or  curved  bottom  at  the  weak  points  is 
produced  in  the  region  of  the  weak  points  of  the 

is  packaging  material.  A  transverse  profile  310  of 
each  weakening  tooth  302  widens  from  the  outer 
longitudinal  edges  of  this  weakening  face  308  as 
far  as  the  parallel  outer  faces  312,  314  of  the 
weakening  disc  300.  There  thus  takes  place  in 

20  conjunction  with  the  convexly  curved  weakening 
knife  edges  304  of  the  weakening  teeth  302  a 
gentle  compression  of  the  structure  of  the  pack- 
aging  material,  during  which,  as  tests  have  shown, 
a  cutting  through  of  the  packaging  material  is  reli- 

25  ably  prevented  in  spite  of  the  small  thickness  of  at 
least  10  microns  of  the  latter. 

An  essential  contribution  to  this  is  made  by  the 
smooth  transition  which  is  formed  in  the  individual 
weakening  knife  edges  304  of  adjacent  weakening 

30  teeth  302  by  the  interspaces  306  concavely  curved 
in  the  form  of  an  arc  of  a  circle  in  relation  to  the 
axis  of  the  weakening  disc  300. 

The  weakening  disc  300  according  to  Figures 
19  to  21,  like  the  weakening  discs  described  further 

35  below,  is  employed  in  conjunction  with  a  smooth- 
cylindrical  counterroller  301  which  is  designed  as  a 
free-wheel  roller.  The  smooth  surface  of  the  coun- 
terroller  301  preferably  consists  of  a  hard  material, 
such  as,  for  example,  steel,  so  that  the  desired 

40  weakening  is  achieved  as  a  result  of  a  partial 
destruction  of  the  structure  of  the  cellophane.  How- 
ever,  under  some  circumstances,  depending  on  the 
type  of  packaging  material  used,  for  example  a 
plastic  foil,  a  counterroller  301  having  a  less  hard 

45  surface  consisting,  for  example,  of  a  metal  alloy  or 
of  a  plastic  coating  can  also  come  under  consider- 
ation. 

An  exemplary  embodiment  of  a  process  for 
making  a  line  of  weakness  according  to  the  present 

50  invention  in  a  cellophane  web  316  by  means  of  the 
weakening  disc  300  in  Figures  19  to  21  is  de- 
scribed  below  by  reference  to  Figure  22,  the  coun- 
terroller  301  not  being  shown.  In  Figure  19,  one  of 
the  weakening  teeth  302  has  penetrated  completely 

55  into  the  cellophane  web  316  and  embosses  a  weak 
point  318  in  the  same  way  as  was  previously 
carried  out  for  the  preceding  weak  points  318  of 
the  cellophane  316  by  corresponding  weakening 
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teeth  302.  Because  the  weakening  teeth  302  are  in 
the  form  of  an  arc  of  a  circle  in  the  circumferential 
direction  of  the  weakening  disc  300,  each  weaken- 
ing  tooth  302  penetrates  smoothly  into  the  cello- 
phane  web  316,  the  cellophane  being  compressed 
by  approximately  one  third  of  its  thickness  by  the 
outer  weakening  face  308  of  each  weakening  tooth 
302,  but  not  being  cut  through.  At  the  same  time, 
as  mentioned,  the  structure  of  the  cellophane, 
known  to  be  relatively  brittle,  is  partially  destroyed, 
without  the  cellophane  thereby  losing  its  tightness 
against  the  entry  of  air  or  foreign  bodies.  With  a 
width  of  each  weakening  tooth  302  of  0.2  to  0.5 
mm,  preferably  0.35  mm,  and  with  a  diameter  of  at 
least  80  mm  of  the  weakening  disc  300  and  a 
diameter  of  the  counterroller  301  smaller  than  this, 
satisfactory  embossing  results  were  achieved  when 
an  embossing  pressure  of  2  to  5  bar  was  exerted. 

For  a  weak-point  embossing  of  the  packaging 
material  on  one  side,  the  web  of  packaging  ma- 
terial  is  drawn  through  the  gap  between  the  weak- 
ening  disc  and  the  counterroller,  the  weakening 
disc  and  the  counterroller  being  set  in  rotation.  If 
the  packaging  material  is  to  be  provided  with  weak- 
point  embossings  on  both  sides,  as  is  shown,  for 
example,  in  Figures  5,  7  and  9  described  further 
above,  however,  it  is  recommended  to  drive  the 
weakening  disc  and  the  counterroller  in  synchro- 
nism. 

The  weak-point  embossings  318  in  the  top  side 
of  the  cellophane  web  316  each  have  a  weak-point 
bottom  320  which,  as  a  result  of  the  differing  exer- 
tion  of  pressure  of  the  weakening  teeth  304  in  the 
form  of  an  arc  of  a  circle,  is  slightly  inclined  at  the 
front  end,  this  corresponding  to  a  slight  weakening 
and  destruction  of  the  cellophane  structure.  As  is 
evident,  a  smooth  transition  occurs  between  the 
initially  light  embossing  and  the  heaviest  or  deep- 
est  embossing  halfway  along  each  weak  point  318; 
on  the  second  rear  length  portion  of  the  weak  point 
318,  the  embossing  extends  exactly  in  reverse, 
namely  from  the  heaviest  embossing  in  the  longitu- 
dinal  centre  of  the  weak  point  318  with  an  ever 
lower  embossing  pressure  as  far  as  the  rear  end  of 
the  weak  point  318,  where  the  embossing  merges 
smoothly  into  the  unembossed  surface  of  the  cello- 
phane  web  316.  Depending  on  the  type  of  cello- 
phane  or  another  packaging  material,  especially  its 
thickness,  if  appropriate  a  second  weakening  disc 
300  identical  to  the  first  weakening  disc  300  can  be 
provided  as  a  counterroller,  in  order  to  provide  the 
packaging  material  with  a  corresponding  weak- 
point  embossing  also  on  the  underside.  In  this 
case,  a  synchronous  rotational  drive  of  the  two 
weakening  discs  is  recommended.  At  all  events,  for 
forming  the  weak-point  embossing  according  to  the 
invention  in  cellophane  or  in  other  packaging  ma- 
terials  having  similar  properties,  it  is  important  that 

the  weakening  teeth  302  should  penetrate  into  the 
packaging  material  smoothly  or  gradually,  at  least 
shortly  after  the  start  of  embossing,  in  order  to 
prevent  a  cutting  through  of  the  packaging  material 

5  which,  in  the  event  of  destruction,  could  under 
some  circumstances  lead  to  a  crumbling  away  of 
very  fine  particles  of  material. 

An  embodiment  of  an  apparatus  for  making 
lines  of  weakness  23  of  the  especially  advanta- 

io  geous  embodiment  shown  in  Figures  1  to  3  is 
illustrated  in  Figures  23  to  25.  In  a  weakening  disc 
330  of  this  apparatus,  long  weakening  teeth  332 
and  short  weakening  teeth  334  are  alternately  ar- 
ranged  in  succession  over  its  circumferential 

is  length.  The  spacing  of  the  long  weakening  teeth 
332  and  the  short  weakening  teeth  334  is  made  the 
same  in  each  case  and,  in  the  present  exemplary 
embodiment,  amounts,  for  example,  to  1  °  .  It  fol- 
lows  from  this  that  the  spacing  of  two  long  weaken- 

20  ing  teeth  334  and  of  two  short  weakening  teeth  332 
amounts  to  2°  in  each  case.  In  the  present  em- 
bodiment,  the  long  weakening  teeth  334  are  0.45 
mm  long  and  the  short  weakening  teeth  334  0.2 
mm  long.  As  shown  especially  in  Figures  24  and 

25  25,  both  the  long  weakening  teeth  332  and  the 
short  weakening  teeth  334  are  curved  radially  out- 
wards.  The  radius  of  curvature  of  the  long  weaken- 
ing  teeth  334  amounts  to  2.0  mm  and  that  of  the 
short  weakening  teeth  334  to  0.7  mm.  It  is  evident, 

30  furthermore,  that  front  and  rear  tooth  flanks  336, 
338  of  the  long  weakening  teeth  332  are  curved  to 
a  lesser  extent  than  circumferentially  front  and  rear 
tooth  flanks  340,  342  of  the  short  weakening  teeth 
334,  so  that  the  tooth  flanks  336,  338  of  the  long 

35  weakening  teeth  332  respectively  form  an  obtuse 
angle  with  their  weakening  knife  edge  344.  In  con- 
trast  to  this,  the  tooth  flanks  340,  342  form  a  right 
angle  with  the  weakening  knife  edge  346  of  the 
short  weakening  teeth  334.  In  the  present  exem- 

40  plary  embodiment,  the  radius  of  curvature  of  the 
front  and  rear  tooth  flanks  336,  338  of  the  long 
weakening  teeth  332  amounts  to  0.465  mm  and  the 
radius  of  curvature  in  the  region  of  the  front  and 
rear  tooth  flanks  340,  342  of  the  short  weakening 

45  teeth  334  to  0.15  mm.  The  transverse  profile  of  the 
long  weakening  teeth  332  and  short  weakening 
teeth  334  can  correspond  to  that  in  Figure  21.  At 
the  same  time,  the  outer  or  active  tip  face  or 
weakening  face  of  each  weakening  tooth  332,  334 

50  can  have  a  width  of  0.35  mm  in  accordance  with 
the  weakening  face  308  in  Figure  21  . 

Figure  25  clearly  reveals  that  the  long  weaken- 
ing  tooth  332  and  the  two  short  weakening  teeth 
334  penetrate  only  gradually  into  the  cellophane 

55  web  316  with  the  radius  of  their  weakening  knife 
edges  344  and  346  respectively  and  reemerge 
from  the  cellophane  web  316  just  as  gradually.  As 
a  result  of  the  differing  length  of  the  weakening 
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knife  edges  344,  346  of  the  weakening  teeth  332, 
334,  correspondingly  long  or  short  weak  points 
348,  350  are  obtained,  and  as  Figure  25  clearly 
shows,  the  long  and  short  weakening  teeth  332, 
334  more  or  less  destroy  the  structure  of  the 
cellophane  316  to  a  depth  of  approximately  2/3  of 
the  thickness  of  the  cellophane  316,  whilst  the 
structure  on  the  side  351  of  the  cellophane  web 
316  facing  away  from  the  weakening  disc  330  is 
preserved  completely  and  therefore  allows  a  seal- 
ing  packaging  of  an  article  with  the  cellophane. 

It  is  critical  for  the  described  effect  of  this 
weakening  disc  330  that  the  weak  points  348,  350 
which  are  embossed  by  the  long  weakening  teeth 
332  and  the  short  weakening  teeth  334  are  dif- 
ferent.  This  is  based  on  the  fact  that  a  front  tooth 
edge  352  and  a  rear  tooth  edge  354  of  each  of  the 
long  weakening  teeth  332  are  located,  in  its  em- 
bossing  position  completely  penetrated  into  the 
cellophane  316,  approximately  exactly  in  the  plane 
of  the  surface  356  of  the  cellophane  web  316  which 
confronts  the  weakening  disc  330.  In  contrast,  a 
front  tooth  edge  358  and  a  rear  tooth  edge  360  of 
each  short  weakening  tooth  334  are  so  arranged 
that,  in  the  completely  penetrated  position  of  the 
short  weakening  tooth  334  shown  in  Figure  25, 
they  are  located  within  the  cellophane  316  and 
form  the  indentations  designated  by  41  and  43  in 
Figure  2.  As  Figure  25  shows,  the  tooth  edges  358, 
360  have  penetrated  into  the  cellophane  316  to 
approximately  one  third  of  the  thickness  of  the 
latter.  This  differing  embossing  of  the  cellophane 
web  316  by  the  front  and  rear  tooth  edges  352, 
354  of  the  respective  long  weakening  teeth  332 
and  of  the  front  and  rear  tooth  edges  358,  360  of 
the  respective  short  weakening  teeth  334  produces 
weak  points  348  and  350  which  have,  at  the  four 
points  of  penetration  of  the  said  tooth  edges,  fine 
material  webs,  at  which,  during  the  destruction  of 
the  line  of  weakness  formed  by  the  embossing 
points,  the  cellophane  316  bursts  apart  in  a  manner 
staggered  in  time  and  therefore  somewhat  silently. 
As  a  result  of  the  differing  length  of  the  weakening 
teeth  332,  334,  the  spacings  between  them  can  be 
kept  the  same,  as  mentioned.  If  the  cellophane  316 
is  exposed  to  oppositely  directed  forces  on  both 
sides  of  the  line  of  weakness  in  order  to  destroy 
the  line  of  weakness,  because  of  the  arrangement 
of  the  short  weakening  teeth  334  the  material  be- 
tween  the  long  weakening  teeth  332  is  not 
stretched  in  the  direction  of  the  line  of  weakness, 
but  bursts  apart,  because  the  short  weakening 
teeth  334  penetrate  with  their  tooth  edges  358,  360 
into  the  cellophane  316  and  produce  a  weak  point 
at  which  the  material  tears.  This  prevents  any  fray- 
ing  or  peeling  off  of  small  residues  of  the  cello- 
phane  316. 

Tests  with  a  cellophane  pack  for  tampons  for 
feminine  hygiene  were  conducted,  use  being  made 
of  cellophane  with  a  line  of  weakness  which  was 
made  by  the  freely  rotatable  weakening  disc  330 

5  according  to  Figures  23  to  25.  With  the  use  of 
weakening  teeth  332,  334  with  a  width  of  the  outer 
weakening  face  of  0.35  mm,  the  best  result  was 
obtained  at  a  pneumatic  contact  pressure  of  4.0 
bar  of  the  weakening  disc  330  against  the  cello- 

io  phane  and  a  likewise  freely  rotatably  mounted 
counterroller  made  of  steel.  The  cellophane  web 
was  drawn  at  a  speed  of  150  m/min  from  a  stock 
roll  (not  shown)  through  the  gap  between  the  weak- 
ening  disc  and  the  counterroller.  The  thickness  of 

is  the  cellophane  amounted  to  22/100  mm,  there  re- 
maining  after  the  embossing,  at  the  embossed 
weak  points,  a  material  thickness  of  7/1000  mm 
guaranteeing  the  sealing  of  the  pack. 

Figures  26  and  27  show  a  further  embodiment 
20  of  a  weakening  disc  370  with  weakening  teeth  372 

of  respectively  identical  size  and  dimensions,  be- 
tween  which  respective  identical  interspaces  374 
are  arranged.  The  weakening  disc  370  has,  again, 
a  diameter  of  at  least  80  mm.  In  this  case,  each 

25  weakening  tooth  372  extends  over  an  arc  length  of 
4°,  the  interspaces  374  having  a  length  of  0.35 
mm  in  the  circumferential  direction.  The  weakening 
teeth  372  have  weakening  knife  edges  376  which 
are  convexly  curved  radially  outwards.  Each  weak- 

30  ening  knife  edge  376  is  composed  of  three  curved 
portions  of  differing  size,  namely  a  middle  main 
portion  378  as  well  as  a  front  and  rear  end  portion 
380,  382  and  a  front  and  rear  corner  portion  384, 
386.  The  middle  main  portion  378  of  the  weakening 

35  knife  edge  378  is  an  arc  of  a  circle  having  a  radius 
of  curvature  of  1.5  mm.  The  middle  main  portion 
378  extends  on  both  sides  of  an  end  point  388  of 
an  axis  of  symmetry  387  of  the  weakening  knife 
edge  372  over  a  total  length  of  1.5  mm  to  more 

40  sharply  curved  end  portions  380,  382  which  each 
have  a  radius  of  curvature  of  1.5  mm.  The  portion 
382  extends  from  a  point  389  to  a  point  390  which 
separates  the  rear  end  portion  382  from  the  rear 
corner  portion  386,  the  convex  curvature  of  which 

45  has  a  radius  of  0.1  mm.  The  other  end  of  the 
weakening  knife  edge  372  is  correspondingly 
shaped.  The  transverse  profile  of  the  weakening 
teeth  372  again  corresponds  to  that  in  Figure  21, 
and  only  the  outer  weakening  face  of  the  weaken- 

so  ing  teeth  372  can  vary  between  a  width  of  0.25  and 
0.5  mm.  The  embossing  effect  of  the  weakening 
teeth  372  in  Figures  23  and  24  is  similar  to  that  of 
the  long  weakening  teeth  332  in  Figures  20  to  22, 
but  is  not  identical  because,  in  the  present  exem- 

55  plary  embodiment,  the  corner  portions  384,  386  are 
fully  rounded  and  therefore  each  of  the  weakening 
teeth  372  gradually  penetrates  smoothly  into  the 
packaging  material,  such  as  cellophane,  and  is  also 
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moved  out  of  the  packaging  material  again  likewise 
gradually  with  the  other  end  of  the  weakening  tooth 
372. 

A  further  embodiment  of  a  weakening  disc  400 
is  illustrated  in  Figures  28,  29  and  30.  This  weak- 
ening  disc  400  has  weakening  teeth  402  having  a 
division  of  an  arc  length  of  4°.  The  weakening 
teeth  402  are  separated  from  one  another  by  webs 
or  interspaces  404  which,  as  seen  in  the  circum- 
ferential  direction,  are  made  approximately  exactly 
as  long  as  the  weakening  teeth  402.  In  the  present 
exemplary  embodiment,  this  clear  width  between 
successive  weakening  teeth  402  amounts  to  1.15 
mm.  It  emerges  from  Figure  29  that  a  weakening 
knife  edge  406  of  the  weakening  tooth  402  has  a 
middle  main  portion  408  which  is  curved  in  the 
form  of  an  arc  of  a  circle  and  which  extends  from 
an  end  point  410  of  an  axis  of  symmetry  411  of  the 
weakening  knife  edge  406  to  a  front  corner  portion 
412  and  a  rear  corner  portion  414  over  a  length  of 
0.35  mm  respectively.  A  further  curved  portion 
extends  respectively  forwards  and  rearwards  from 
a  front  end  (not  designated)  and  a  rear  end  416  of 
this  middle  main  portion  408,  and  as  before  only 
the  rear  curve  portion  418  is  designated,  this  ex- 
tending  as  far  as  a  point  420,  at  which  the  rear, 
rounded  corner  portion  414,  corresponding  to  the 
front  corner  portion  412  commences.  The  front  and 
rear  corner  portions  412,  414,  each  have  a  radius 
of  curvature  of  0.1  mm. 

Figure  30  illustrates  a  modified  embodiment  of 
a  weakening  tooth  422  of  the  weakening  disc  400, 
of  which  weakening  tooth  the  weakening  knife  edge 
424  has  a  middle,  slightly  convexly  curved  length 
portion  426,  followed  at  the  front  and  rear  end  only 
by  rounded  corner  portions  428,  430  which  each 
have  a  radius  of  curvature  of  0.2  mm. 

A  particular  feature  of  the  weakening  disc  400 
is  that  its  outer  contour  together  with  the  weaken- 
ing  teeth  402  and  422  and  the  interspaces  or  webs 
404  is  completely  wire-eroded.  Consequently,  the 
weakening  face  of  the  weakening  knife  edges  406 
has  some  roughness  which  allows  a  better  frictional 
connection  of  the  cellophane  between  the  weaken- 
ing  disc  400  and  a  smooth  counterroller  (not 
shown)  and  therefore  a  highly  accurate  embossing 
of  the  cellophane  web. 

Figures  31,  32  and  33  illustrate  a  further  ver- 
sion  of  a  weakening  disc  450  having  twin  weaken- 
ing  teeth  452,  454  which  are  arranged  at  a  small 
mutual  spacing  of  0.35  mm  and  which  each  extend 
over  an  arc  length  of  3  °  .  The  twin  weakening  teeth 
452,  454  each  have  a  height  of  0.5  mm  and,  as 
shown  in  Figure  31,  are  made  of  equal  length  in 
the  circumferential  direction  of  the  weakening  disc 
450  and,  according  to  Figure  33,  are  arranged 
parallel  to  one  another  and  are  separated  from  one 
another  by  a  middle  circumferential  groove  456. 

The  middle  circumferential  groove  456  has  a  width 
of  0.5  mm,  whilst  the  outer  weakening  face  of  the 
twin  weakening  teeth  452,  454  amounts  respec- 
tively  to  0.3  mm.  As  in  all  other  instances,  the 

5  outsides  of  the  twin  weakening  teeth  452,  454  form 
a  tapering  angle  with  the  outer  edge  of  the  weaken- 
ing  disc  450  which  can  amount,  for  example,  to 
60°. 

According  to  Figure  32,  each  twin  weakening 
io  tooth  452,  454  is  equipped  with  a  weakening  knife 

edge  458  composed  of  a  radially  outwardly  curved 
middle  main  portion  460  which  extends  from  an 
end  point  462  of  an  axis  of  symmetry  463  of  each 
of  the  weakening  teeth  452,  454  to  a  front  corner 

is  portion  464  and  to  a  rear  corner  portion  466  over  a 
length  of  0.5  mm.  Here  too,  the  front  end  (not 
shown)  of  the  main  portion  460  and  its  rear  end 
468  are  followed  by  end  portions,  of  which  only  the 
rear  one  is  designated  by  470.  These  end  portions 

20  at  the  front  and  rear  end  of  the  twin  weakening 
teeth  452,  454  have  a  radius  of  curvature  of  1.5 
mm.  One  end  472  of  the  rear  end  portion  470  is 
followed  by  the  rear  corner  portion  466  which  has  a 
radius  of  curvature  of  0.1  mm.  The  front  corner 

25  portion  464  is  correspondingly  rounded.  A  weak 
point  produced  by  the  twin  weakening  teeth  452, 
454  has  a  particular  effect  in  the  destruction  of  the 
line  of  weakness  formed  by  this  weak  point  in  the 
cellophane  or  in  a  similar  packaging  material.  In 

30  particular,  since  an  unembossed  middle  web 
formed  by  the  middle  circumferential  groove  456 
remains  between  the  twin  weakening  teeth  452, 
454,  a  reinforced  shearing  effect  is  exerted  on  the 
weak  points  before  the  cellophane  bursts  in  the 

35  region  of  the  weak  points.  The  method  of  emboss- 
ing  is  thus  akin  to  that  explained  by  means  of  the 
three  preceding  exemplary  embodiments.  The  twin 
weakening  teeth  452,  454  penetrate  smoothly  or 
gradually  into  the  cellophane  with  their  rounded 

40  corner  portions  464,  466  and  are  moved  out  of  the 
cellophane  just  as  smoothly  with  their  rear  rounded 
end  edge. 

A  further  embodiment  of  a  weakening  disc  500 
is  illustrated  in  Figures  34  to  36.  This  weakening 

45  disc  500  is  equipped  on  its  outer  edge  with  an 
inclined  toothing  502,  individual  weakening  teeth 
504  according  to  Figure  34  forming  an  angle  of 
55  °  with  an  axis  of  rotation  501  of  the  weakening 
disc  500.  The  inclined  toothing  502  has  a  tooth 

50  division  which  respectively  corresponds  to  an  arc 
length  of  1  °  .  The  length  of  each  inclined  weaken- 
ing  tooth  504,  as  measured  over  the  circumference 
of  the  weakening  disc  500,  amounts  to  0.27  mm. 
The  individual  inclined  weakening  teeth  504  are 

55  separated  from  one  another  by  webs  or  interspaces 
506,  mutually  opposite  straight  flanks  510,  517  of 
adjacent  weakening  teeth  504  forming  an  angle  of 
90  °  ,  so  that,  as  shown  in  Figure  36,  each  weaken- 
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ing  tooth  504  has  a  trapezoidal  shape.  The  front 
and  rear  flanks  505,  507  of  each  inclined  weaken- 
ing  tooth  504  form  respectively  with  its  plane  weak- 
ening  face  508  an  obtuse  angle  and  therefore  a 
relatively  pronounced  front  edge  514  and  a  cor-  5 
respondingly  pronounced  rear  edge  516.  A  weak- 
point  embossing  formed  by  these  inclined  weaken- 
ing  teeth  504  is  characterised  by  a  sharper  cutting 
of  the  cellophane  by  the  front  edge  514  and  the 
rear  edge  516  and,  furthermore,  by  a  relatively  10 
strong  cutting  of  the  circumferential  edges  518,  520 
of  each  weakening  tooth  504  which  are  located  on 
the  two  main  sides  of  the  weakening  disc  500. 

Figures  37  and  38  show  a  weakening  disc  550 
which,  as  a  perforating  disc,  is  equipped  on  the  is 
outer  circumference  with  weakening  teeth  552  de- 
signed  as  cutting  teeth  and  made  of  equal  length  in 
the  circumferential  direction.  According  to  the  in- 
vention,  however,  webs  554  are  produced  between 
the  weakening  teeth  552  to  form  weak  points  of  20 
differing  material  thickness  and,  in  the  present  ex- 
emplary  embodiment,  are  enlarged  continuously  in 
the  circumferential  direction  of  the  arrow  y  of  the 
weakening  disc  550  for  this  purpose,  so  that,  in 
Figure  37,  the  web  554  which  is  the  last  in  the  25 
circumferential  direction  y  has  the  greatest  length. 
This  enlargement  of  the  webs  554  extends  only 
over  45°  of  the  circumference  of  the  weakening 
disc  554,  so  that  successive  circumferential  por- 
tions  A,  each  of  45  0  ,  have  the  same  continuous  30 
enlargement  of  the  webs  554  eight  times  in  suc- 
cession.  In  other  words,  at  the  end  of  the  largest 
web  of  a  circumferential  portion  of  45  0  ,  the  next 
circumferential  portion  commences  again  with  a 
web  554  of  smallest  size  in  the  direction  of  rotation  35 
of  the  weakening  disc  554.  Since  the  cutting  length 
of  the  weakening  teeth  552  remains  the  same  in 
each  case,  it  is  clear  that,  because  of  their  differing 
size,  the  destruction  of  the  webs  554  takes  place 
successively  at  different  moments,  so  that,  as  de-  40 
scribed,  the  webs  554  break  up  individually  in 
succession  essentially  silently,  with  the  avoidance 
of  sudden  destruction  resembling  a  cracking  noise. 
A  counterroller  558  which  has  a  smooth,  hard  sur- 
face  560  and  which  is  freely  rotatable  is  located  45 
opposite  the  weakening  disc  550. 

Although  the  exemplary  embodiment  according 
to  Figures  37  and  38  is  described  as  a  perforating 
apparatus,  it  goes  without  saying  that  the  perforat- 
ing  disc  550  can  also  be  used  as  a  disc  weakening  so 
the  packaging  material  merely  by  embossing,  just 
as  the  above-described  embossing  discs  can  be 
used  as  perforating  discs,  if  a  packaging  material 
suitable  for  this  is  employed  and  if  a  correspond- 
ingly  high  pressing  force  is  exerted,  if  appropriate  55 
in  conjunction  with  a  counterroller,  the  surface  of 
which  has  a  hardness  appropriate  for  the  intended 
use.  However,  this  alternative  only  constitutes  a 

possibility  in  those  instances  in  which  a  pack  which 
is  essentially  airtight,  but  at  all  events  is  protected 
against  contamination  of  the  packaged  article,  is 
not  desired  or  necessary,  and  therefore  less  strin- 
gent  demands  as  to  the  quality  of  the  line  of 
weakness,  for  example  only  a  silent  opening  of  the 
pack,  are  made.  It  will  suffice  here  merely  to  point 
out  that,  even  in  the  event  of  a  perforation  of  a 
packaging  material  with  the  above-described  weak- 
ening  discs,  a  largely  silent  destruction  of  the  line 
or  lines  of  weakness  made  by  the  weakening  discs 
can  be  achieved. 

List  of  reference  symbols 

20  Packaging  material 
21  Packaging  material 
22  Weak  points 
23  Line  of  weakness 
24  Longitudinal  profile 
25  Weak  points 
26  Web 
27  Weak  points 
28  Weak  point 
29  Webs 
30  Packaging  material 
31  Top  side 
32  Top  side 
33  Underside 
34  Underside 
35  Longitudinal  profile 
36  Weak  points  in  the  form  of  an  arc  of  a 

circle 
37  End 
38  Weak  points  in  the  form  of  an  arc  of  a 

circle 
39  End 
40  Web 
41  Longitudinal  profile 
42  Location  of  least  thickness 
43  Indentation 
44  Weak  points 
45  Indentation 
46  Packaging  material 
47  Transverse  profile 
48  Top  side 
49  Bottom 
50  Weak  point 
51  Side  wall 
52  Leg  of  the  U-profile 
53  Side  wall 
54  Leg  of  the  U-profile 
56  Profile  web 
58  Packaging  material 
60  Top  side 
62  Underside 
64  Weak  points 
66  Weak  points 
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68  Profile  web  152  Web-shaped  weak  points 
72  Weak  points  160  Individual  pack 
74  Profile  webs  162  Line  of  weakness 
76  Packaging  material  164  Perforations 
78  Weak  points  5  166  Webs 
80  Topside  170  Packaging  material 
82  Weak  points  171  Outside 
84  Underside  172  Outer  layer  of  a  roughness  lacquer/of  a 
86  Weak  points  layer  of  roughness  lacquer 
90  Individual  pack  10  174  Individual  pack 
92  Line  of  weakness  176  Line  of  weakness 
94  Weak  points  178  Weak  points 
96  Webs  180  Packaging  material 
98  Rear  end  of  the  individual  pack  182  Embossing 
100  Individual  pack  is  183  Knob  heads 
101  Individual  pack  184  Outside  of  the  packaging  material 
101a  Front  end  186  Inside  of  the  knob  heads 
101b  Rear  end  188  Depressions 
102  Line  of  weakness  190  Packaging  material 
103  Line  of  weakness  20  192  Round,  knob-shaped  elevations 
104  Pairs  of  weak  points  194  Outside 
105a  Weak  points  196  Funnel-shaped  depressions 
105b  Weak  points  198  Inside  of  the  packaging  material 
105c  Webs  200  Individual  pack 
106  Webs  25  202  Mechanical  embossings/line  of  weak- 
107  Individual  pack  ness 
107a  Front  end  204  Line  of  weakness 
107b  Rear  end  210  Spot  pattern 
108  Individual  pack  220  Individual  pack 
109  Line  of  weakness  30  222  Strip-shaped  embossings 
110  Line  of  weakness  224  Strips 
111a  Weak  points  230  Individual  pack 
111b  Weak  points  232  Mechanical  embossings 
112  Weak  points  240  Individual  pack 
113  Individual  pack  35  242  Spots 
114  Webs  250  Individual  pack 
115  Line  of  weakness  252  Mechanical  embossings 
116  Individual  pack  300  Weakening  disc 
117a  Linear  weak  point  301  Counterroller 
117b  Linear  weak  point  40  302  Weakening  teeth 
117c  Overlap  304  Weakening  knife  edges 
118  Line  of  weakness  306  Interspaces  in  the  form  of  an  arc  of  a 
120  Webs  circle 
122  Weak  points  308  Outer  weakening  face 
124  Individual  pack  45  310  Weakening-tooth  profile 
126  Line  of  weakness  312  Outer  face 
128  Weak  points  314  Outer  face 
130  Packaging  material  316  Cellophane  web 
132  Line  of  weakness  318  Weak  points 
134  Perforations  so  320  Weak-point  bottom 
136  Webs  330  Weakening  disc 
138  Outlines  331  Counterroller 
140  Packaging  material  332  Long  weakening  teeth 
142  Perforations  334  Short  weakening  teeth 
144  Perforations  55  336  Front  rear  tooth  flanks 
146  Lines  of  weakness  338  Front  rear  tooth  flanks 
148  Lines  of  weakness  340  Front  rear  tooth  flanks 
150  Web-shaped  weak  points  342  Front  rear  tooth  flanks 
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344  Weakening  knife  edges 
346  Weakening  knife  edges 
348  Weak-point  embossing 
350  Weak-point  embossing 
352  Front  tooth  edge  of  the  long  weakening  5 

tooth 
354  Rear  tooth  edge  of  the  long  weakening 

tooth 
356  Surface  of  the  cellophane 
358  Front  tooth  edge  of  the  short  weaken-  10 

ing  tooth 
360  Rear  edge  of  the  short  weakening 

tooth 
370  Weakening  disc 
372  Weakening  teeth  is 
374  Interspaces 
376  Weakening  knife  edges 
378  Middle  main  portion 
380  Front  end  portion 
382  Rear  end  portion  20 
384  Front  corner  portion 
386  Rear  corner  portion 
389  Point 
390  Point 
400  Weakening  disc  25 
402  Weakening  teeth 
404  Interspaces 
406  Weakening  knife  edge 
408  Main  portion 
410  End  point  30 
412  Front  corner  portion 
414  Rear  corner  portion 
416  Rear  end 
418  Rear  curve  portion 
420  Point  35 
422  Weakening  tooth 
424  Weakening  knife  edge 
426  Longitudinal  portion 
428  Rounded  corner  portions 
430  Rounded  corner  portions  40 
450  Weakening  disc 
452  Twin  weakening  teeth 
454  Twin  weakening  teeth 
456  Circumferential  groove 
458  Weakening  knife  edge  45 
460  Main  portion 
462  End  point 
464  Front  corner  portion 
466  Rear  corner  portion 
468  Rear  end  so 
470  Rear  end  portion 
472  End  of  the  rear  portion 
500  Weakening  disc 
501  Axis  of  rotation 
502  Inclined  toothing  55 
504  Weakening  teeth 
506  Interspaces 
508  Weakening  face 
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510  Flank 
512  Flank 
514  Pronounced  front  edge 
516  Pronounced  rear  edge 
518  Circumferential  edges 
520  Circumferential  edges 
550  Weakening  disc 
552  Weakening  teeth 
554  Webs 
558  Counterroller 
560  Surface  (counterroller) 
A  Circumferential  portion 

Claims 

1.  Packaging  material  having  at  least  one  line  of 
weakness  consisting  of  weak  points  arranged 
at  a  distance  in  succession,  for  opening  a  pack 
produced  from  the  packaging  material,  charac- 
terised  in  that  the  line  of  weakness  (23;  92; 
102;  110;  118;  126;  132;  146;  148;  162;  176; 
204)  has  weak  points  (22;  25,  27;  36;  44;  64; 
66;  72;  78;  82;  136;  150;  152)  of  varying  ma- 
terial  strength,  so  that  the  line  of  weakness  can 
be  destroyed  essentially  silently  and  in  a  man- 
ner  free  of  residues  of  the  packaging  material 
(20;  21;  30;  46;  58;  76;  130;  140;  170;  190; 
201). 

2.  Packaging  material  according  to  Claim  1, 
characterised  in  that  the  weak  points  (25,  27; 
136;  150;  152)  have  dimensions  varying  in 
and/or  transversely  to  the  direction  of  the  line 
of  weakness. 

3.  Packaging  material  according  to  Claim  1  or  2, 
characterised  in  that  the  weak  points  (22;  25; 
27;  36,  38)  are  weakened  in  and  transversely 
to  the  direction  of  the  line  of  weakness  essen- 
tially  first  to  a  lesser,  then  a  greater  and  subse- 
quently  again  a  lesser  extent. 

4.  Packaging  material  according  to  one  of  Claims 
1  to  3,  characterised  in  that  ends  of  the  weak 
points  (22;  25;  36)  located  in  the  direction  of 
the  line  of  weakness  merge  gradually  into 
webs  (26)  between  the  weak  points. 

5.  Packaging  material  according  to  one  of  Claims 
1  to  4,  characterised  in  that  the  weak  points 
(22,  25,  27;  36)  consist  of  arcuate  depressions, 
as  seen  in  mid-longitudinal  section. 

6.  Packaging  material  according  to  Claim  1  or  2, 
characterised  in  that  the  ends  of  the  weak 
points  (27)  are  formed  by  shallow,  essentially 
vertical  indentations  (43,  45),  between  which 
extends  a  bottom  (49)  of  the  weak  points  (27), 
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said  bottom  being  arcuate  in  longitudinal  pro- 
file. 

7.  Packaging  material  according  to  Claim  1  or  2, 
characterised  in  that  the  weak  points  (44;  64, 
66)  have  an  essentially  U-shaped  longitudinal 
profile. 

8.  Packaging  material  according  to  Claim  1  or  2, 
characterised  in  that  the  weak  points  (72;  78) 
have  a  V-shaped  longitudinal  profile. 

9.  Packaging  material  according  to  one  of  Claims 
1  to  8,  characterised  in  that  the  weak  points 
(36,  38;  64,  66)  are  provided  on  the  top  side 
(32;  60;  80)  and  underside  (34;  62;  84)  of  the 
packaging  material  (30;  58;  76). 

10.  Packaging  material  according  to  Claim  9, 
characterised  in  that  the  weak  points  (36,  38; 
64,  66;  78,  82)  are  coincidental  on  the  top  side 
(32,  60;  80)  and  underside  (34;  62;  84). 

11.  Packaging  material  according  to  Claim  8  or  9, 
characterised  in  that  the  weak  points  (25,  27) 
which  have  a  differing  length  in  the  direction  of 
the  line  of  weakness  are  arranged  alternately  in 
succession. 

12.  Packaging  material  according  to  Claim  1  or  4, 
characterised  in  that  webs  (26;  29;  40),  each  of 
the  same  dimension,  are  arranged  between  the 
weak  points  (22;  25,  27;  28;  36,  38)  in  and/or 
transversely  to  the  direction  of  the  line  of 
weakness. 

13.  Packaging  material  according  to  Claim  1  or  2, 
characterised  in  that  the  weak  points  are 
formed  by  weakening  patterns. 

14.  Packaging  material  according  to  one  of  Claims 
1  to  13,  characterised  in  that  the  weak  points 
are  formed  by  embossing. 

15.  Packaging  material  according  to  Claim  1,  the 
packaging  material  being  provided  with  at  least 
one  line  of  weakness  consisting  of  perforations 
which  are  separated  from  one  another  by 
webs,  characterised  in  that  weak  points  (136; 
150,  152)  of  differing  material  strength  are 
formed  by  the  webs  which  have  differing  di- 
mensions. 

17.  Packaging  material  according  to  Claim  16, 
characterised  in  that  the  line  of  weakness  (146; 
148)  consists  of  at  least  two  successive  groups 
(I,  II)  of  weak  points  (136;  150,  152),  the  di- 

5  mensions  of  which  increase/decrease  succes- 
sively. 

18.  Packaging  material  according  to  one  of  Claims 
1  to  17,  characterised  in  that  the  outside  (184) 

io  of  the  packaging  material  (180)  is  provided  at 
least  partially  with  knob-shaped  elevations 
(182;  192)  improving  the  grip. 

19.  Packaging  material  according  to  one  of  Claims 
is  1  to  18,  characterised  in  that  it  is  coated. 

20.  Packaging  material  according  to  Claim  19, 
characterised  in  that  the  coating  is  an  outer 
layer. 

20 
21.  Packaging  material  according  to  Claim  20, 

characterised  in  that  the  outer  layer  consists  of 
a  roughness  lacquer  (172). 

25  22.  Packaging  material  according  to  one  of  Claims 
1  to  21,  characterised  in  that  it  consists  of 
cellophane. 

23.  Packaging  material  according  to  one  of  Claims 
30  1  to  22,  characterised  in  that  it  consists  of 

plastic. 

24.  Packaging  material  according  to  Claim  23, 
characterised  in  that  the  plastic  is  biologically 

35  degradable. 

25.  Packaging  material  according  to  one  of  Claims 
1  to  24,  characterised  in  that  it  is  more  than  10 
microns  thick. 

40 
26.  Packaging  material  according  to  Claim  26, 

characterised  in  that  its  thickness  amounts  to 
20  microns. 

45  27.  Packaging  material  according  to  one  of  Claims 
1  to  26,  characterised  by  its  use  as  an  individ- 
ual  pack  for  elongate  articles. 

28.  Packaging  material  according  to  Claim  27, 
50  characterised  by  its  use  as  an  individual  pack 

for  tampons  for  feminine  hygiene. 

29.  Packaging  material  according  to  Claim  28, 
characterised  in  that  the  line  of  weakness  is 

55  provided  at  a  distance  of  approximately  one 
third  of  the  length  of  the  individual  pack  from 
that  end  of  the  latter  which  is  assigned  to  the 
rear  tampon  end  provided  with  a  recovery 

16.  Packaging  material  according  to  Claim  15, 
characterised  in  that  the  web-shaped  weak  55 
points  (136;  150,  152)  are  made  increasingly 
larger/smaller  in  one  direction  of  the  line  of 
weakness. 

16 
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tape. 

30.  Process  for  producing  the  packaging  material 
according  to  one  of  Claims  1  to  29,  which  is 
provided  at  least  in  the  longitudinal  direction  of 
at  least  one  line  of  weakness  with  weak  points 
spaced  from  one  another,  characterised  in  that 
the  weak  points  are  equipped  with  a  differing 
material  strength. 

31.  Process  according  to  Claim  30,  characterised 
in  that  the  differing  weakening  of  the  weak 
points  of  the  packaging  material  is  brought 
about  by  a  differing  reduction  of  the  thickness 
and/or  width  of  the  packaging  material. 

32.  Process  according  to  Claim  31,  characterised 
in  that  the  material  thickness  of  the  packaging 
material  is  varyingly  reduced  continuously. 

33.  Process  according  to  Claim  32,  characterised 
in  that  the  weak  points  are  made  at  equal 
mutual  spacings. 

34.  Process  according  to  Claim  32,  characterised 
in  that  the  packaging  material  is  provided  with 
weak  points  at  varying  spacings. 

35.  Process  according  to  Claim  34,  characterised 
in  that  the  spacings  of  the  weak  points  are 
made  increasingly  larger/smaller  in  one  direc- 
tion  of  the  line  of  weakness. 

36.  Process  according  to  Claim  34  or  35,  charac- 
terised  in  that  at  least  two  groups  of  weak 
points,  spacings  of  which  respectively  in- 
crease/decrease  from  one  end  of  each  group 
to  the  other  end,  are  formed. 

37.  Process  according  to  one  of  Claims  30  to  32, 
characterised  in  that  the  weak  points  are  made 
as  a  pattern  on  the  packaging  material. 

38.  Process  according  to  one  of  Claims  30  to  37, 
characterised  in  that  the  varying  weakening  of 
the  packaging  material  is  carried  out  by  em- 
bossing. 

39.  Process  according  to  Claim  30,  in  which  at 
least  one  line  of  weakness  is  made  by  per- 
forating  the  packaging  material,  webs  forming 
weak  points  between  the  perforations,  charac- 
terised  in  that  the  packaging  material  is  perfo- 
rated  at  varying  spacings,  so  that  the  webs,  as 
a  result  of  their  varying  length,  form  weak 
points  of  varying  material  strength. 

40.  Apparatus  for  producing  the  packaging  ma- 
terial  according  to  one  of  Claims  1  to  30  and 
for  carrying  out  the  process  according  to  one 
of  Claims  31  to  39,  characterised  by  a  rotat- 

5  able,  circular  weakening  disc  (300;  330;  370; 
400;  450;  480;  500;  550)  which  is  provided  on 
its  outer  edge  with  weakening  members  (332, 
334;  372;  402;  422;  504;  552),  the  weakening 
disc  being  assigned  a  counterroller  (301;  558) 

io  which  is  arranged  rotatably  in  the  run-through 
direction  of  the  packaging  material  and  which 
forms  with  the  weakening  disc  a  gap,  through 
which  the  packaging  material  can  be  moved  in 
order  to  make  at  least  one  line  of  weakness. 

15 
41.  Apparatus  according  to  Claim  40,  characteris- 

ed  in  that  the  weakening  disc  and  the  counter- 
roller  are  each  mounted  freely  rotatably. 

20  42.  Apparatus  according  to  Claim  40,  characteris- 
ed  in  that  the  weakening  disc  and  the  counter- 
roller  can  be  driven  in  synchronism  by  means 
of  a  drive  motor. 

25  43.  Apparatus  according  to  Claim  40,  characteris- 
ed  in  that  the  weakening  members  consist  of 
weakening  teeth  (302;  332;  334;  372;  402;  422; 
504;  552). 

30  44.  Apparatus  according  to  Claim  43,  characteris- 
ed  in  that  weakening  knife  edges  (304;  344, 
346;  376;  424;  458;  482;  508)  of  the  weakening 
teeth  have  weakening  faces  (308;  510)  which 
are  arcuately  curved  radially  outwards  in  rela- 

35  tion  to  the  axis  of  the  weakening  disc. 

45.  Apparatus  according  to  Claim  44,  characteris- 
ed  in  that  the  weakening  knife  edges  (304; 
344,  346)  of  the  weakening  teeth  (302;  332, 

40  334)  are  respectively  curved  outwards  in  the 
form  of  arcs  of  a  circle  which  have  an  identical 
radius  of  curvature. 

46.  Apparatus  according  to  Claim  45,  characteris- 
45  ed  in  that  the  arcuate  curvature  of  each  weak- 

ening  knife  edge  (376;  424;  458)  of  a  weaken- 
ing  tooth  (332,  334;  372;  402;  422)  is  com- 
posed  of  a  plurality  of  arcs  of  a  circle  having 
different  radii. 

50 
47.  Apparatus  according  to  one  of  Claims  44  to  46, 

characterised  in  that  the  ends  (380,  382;  412, 
414;  464,  466)  of  the  weakening  knife  edges, 
the  said  ends  being  the  front  and  the  rear  in 

55  the  circumferential  direction  of  the  weakening 
disc  (370;  400;  450),  are  rounded  (484,  386; 
412,  414;  428,  430)  towards  the  front  and  rear 
flank  of  the  weakening  teeth. 

17 
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48.  Apparatus  according  to  one  of  Claims  43  or 
44,  characterised  in  that  long  weakening  teeth 
(332)  and  short  weakening  teeth  (334)  are  pro- 
vided  with  weakening  knife  edges  (344;  346)  of 
differing  radii  of  curvature  in  the  circumferential 
direction  of  a  weakening  disc  (330). 

49.  Apparatus  according  to  Claim  48,  characteris- 
ed  in  that  the  radius  of  curvature  of  the  weak- 
ening  knife  edges  (344)  of  the  long  weakening 
teeth  (332)  is  made  larger  than  the  radius  of 
curvature  of  the  short  weakening  teeth  (334). 

50.  Apparatus  according  to  Claim  45,  characteris- 
ed  in  that  arcuate  interspaces  (374;  404;  554) 
of  the  weakening  teeth  (370;  400;  450)  are 
each  curved  radially  inwards  in  relation  to  the 
axis  of  the  weakening  disc. 

51.  Apparatus  according  to  one  of  Claims  43  to  50, 
characterised  in  that  the  radii  of  curvature  of 
the  weakening  knife  edges  and  of  the  inter- 
spaces  amount  to  1  mm  and  0.2  mm  respec- 
tively. 

52.  Apparatus  according  to  one  of  Claims  43  to  51  , 
characterised  in  that  the  weakening  faces  of 
the  weakening  knife  edges  (304;  344,  346;  376; 
424;  458;  482;  508)  are  0.2  -  0.5  mm  wide. 

53.  Apparatus  according  to  Claim  52,  characteris- 
ed  in  that  the  weakening  faces  are  0.35  mm 
wide. 

58.  Apparatus  according  to  one  of  Claims  40  to  57, 
characterised  in  that  the  weakening  disc  (300; 
330;  370;  400;  450;  500)  is  designed  as  an 
embossing  disc  for  embossing  the  weak  points 

5  of  differing  material  strength. 

59.  Apparatus  according  to  one  of  Claims  40  to  58, 
characterised  in  that  the  weakening  disc  (550) 
is  designed  as  a  perforating  disc  for  perforat- 

io  ing  the  packaging  material  at  differing  spacings 
to  form  webs  as  weak  points  of  differing  ma- 
terial  strength. 

60.  Apparatus  according  to  Claim  40,  characteris- 
15  ed  in  that  the  supporting  member  is  a  counter- 

roller  (301  ;  558)  having  a  smooth  surface. 

61.  Apparatus  according  to  Claim  60,  characteris- 
ed  in  that  the  counterroller  (301;  558)  has  a 

20  hard,  metallic  surface. 

62.  Apparatus  according  to  Claim  61,  characteris- 
ed  in  that  the  counterroller  (301;  558)  has  an 
elastically  deformable  surface. 

25 
63.  Apparatus  according  to  one  of  Claims  60  to  62, 

characterised  in  that  the  surface  of  the  coun- 
terroller  (301  ;  558)  consists  of  plastic. 

30  64.  Apparatus  according  to  one  of  Claims  40  to  63, 
characterised  in  that  the  counterroller  is  a  free- 
wheel  roller. 

54.  Apparatus  according  to  one  of  Claims  40  to  53,  35 
characterised  in  that  the  weakening  teeth  (552) 
are  separated  from  one  another  by  increas- 
ingly  enlarged/reduced  interspaces  (554)  in  the 
circumferential  direction  (y)  of  the  weakening 
disc  (550).  40 

55.  Apparatus  according  to  Claim  40,  characteris- 
ed  in  that  the  length  of  each  weakening  tooth 
of  the  weakening  disc  is  made  identical. 

45 
56.  Apparatus  according  to  one  of  Claims  54  or 

55,  characterised  in  that  at  least  two  groups  of 
weakening  teeth  (552)  are  arranged  at  respec- 
tive  increasingly  larger/smaller  mutual  spacing 
(554)  in  the  circumferential  direction  (y)  of  the  50 
weakening  disc  (550)  on  circumferential  por- 
tions  (A)  of  equal  length  of  the  weakening  disc 
(550). 

57.  Apparatus  according  to  one  of  Claims  40  to  56,  55 
characterised  in  that  the  weakening  teeth  are 
located  on  a  common  enveloping  circle. 

18 
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