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Description 

Technical  Field 

This  invention  relates  to  strip  materials  that 
have  headed  projections  so  that  portions  of  the 
strip  materials  will  engage  themselves  or  portions 
of  different  strip  materials  to  provide  a  releasable 
fastener  that  may  be  used  between  different  ob- 
jects. 

Background  of  the  Invention 

U.S.  Patent  No.  4,290,174  describes  such  a 
strip  material  which  comprises  a  flexible  polymeric 
bonding  layer;  a  multiplicity  of  flexible,  resilient, 
generally  U-shaped  monofilaments  of  polymeric 
material,  each  including  a  central  bight  portion  em- 
bedded  in  the  bonding  layer  in  an  array,  two  stem 
portions  extending  from  the  bight  portion  and  pro- 
jecting  generally  normal  to  an  exposed  major  sur- 
face  of  the  bonding  layer;  and  enlarged,  generally 
circular  heads  at  the  distal  ends  of  the  stem  por- 
tions. 

Fasteners  can  be  made  from  two  portions  cut 
from  the  strip  material  described  in  U.  S.  Patent 
No.  4,290,174  in  which  case  the  headed  stems 
releasably  engage  each  other,  or  from  one  portion 
used  in  combination  with  a  different  fastener  por- 
tion  such  as  one  having  a  field  of  loops  adapted  to 
be  engaged  by  the  the  headed  stems. 

U.S.  Patent  No.  4,216,257  describes  making 
such  a  strip  material  that  includes  a  layer  of  low 
density  resiliently  elastic  foam  adhered  to  the  sur- 
face  of  the  bonding  layer  opposite  its  exposed 
major  surface,  and  a  layer  of  a  soft  tacky  pressure- 
sensitive  adhesive  on  the  surface  of  the  layer  of 
foam  opposite  the  bonding  layer,  which  layers  of 
foam  and  adhesive  under  many  circumstances  help 
in  securely  attaching  the  strip  material  to  an  object 
and  help  engagement  of  a  portion  of  the  strip 
material  with  another  fastener  portion. 

U.S.  Patent  No.  4,322,875  describes  making 
fasteners  from  portions  of  two  different  strip  materi- 
als  having  rectangular  arrays  of  headed  stems, 
each  of  which  strip  materials  has  stem  portions  that 
are  about  equally  spaced  in  each  direction  to  pro- 
vide  numbers  of  stem  portions  per  unit  length 
along  the  surface  of  its  bonding  layer  in  each 
direction  that  are  different  from  and  not  a  multiple 
of  or  evenly  divisible  by  the  number  of  stem  por- 
tions  per  unit  length  on  the  other  strip  material  in 
either  direction  to  provide  both  a  desired  useful 
level  of  engagement  and  disengagement  forces 
between  the  portions  of  the  two  strip  materials  and 
to  restrict  relative  movement  between  the  portions 
of  the  strip  materials  in  directions  parallel  to  their 
bonding  layers  when  the  fastener  portions  are  en- 

gaged  so  that  the  rows  of  their  headed  stems  are 
parallel. 

While  fastener  portions  cut  from  all  of  the  strip 
materials  described  above  have  been  found  to  be 

5  useful  for  some  purposes,  heretofore  at  least  some 
of  the  materials  from  which  these  strip  materials 
have  been  made  has  been  mostly  opaque  and  of  a 
color  that  may  not  be  the  same  as  objects  to  which 
fastener  portions  from  the  strip  materials  may  be 

io  attached,  so  that  the  fastener  portions  can  detract 
from  the  appearance  of  some  objects  on  which 
they  are  attached. 

Disclosure  of  the  Invention 
75 

According  to  the  present  invention  there  is 
provided  a  strip  material  from  which  a  portion  may 
be  severed  and  used  as  a  portion  of  a  fastener, 
said  strip  material  comprising  a  polymeric  bonding 

20  layer;  a  multiplicity  of  flexible,  resilient,  generally 
U-shaped  monofilaments,  each  monofilament  in- 
cluding  a  central  elongate  bight  portion  embedded 
in  the  bonding  layer,  two  stem  portions  extending 
from  the  opposite  ends  of  said  bight  portion  and 

25  projecting  generally  normal  to  an  exposed  major 
surface  of  the  bonding  layer,  and  enlarged  heads 
at  the  ends  of  said  stem  portions  opposite  said 
bight  portion,  a  layer  of  viscoelastic  material  ad- 
hered  to  the  surface  of  the  bonding  layer  opposite 

30  said  exposed  major  surface  and  having  an  attach- 
ment  surface  opposite  said  bonding  layer,  and 
pressure  sensitive  adhesive  means  along  said  at- 
tachment  surface  for  adhering  the  strip  material  to 
a  substrate,  characterized  by  the  feature  that  the 

35  layer  of  resiliently  elastic  material  is  a  viscoelastic 
material  having  a  thickness  in  the  range  of  about 
0.052  to  0.152  centimeter,  and  the  combination  of 
said  bonding  layer,  said  monofilaments,  said  layer 
of  viscoelastic  material  and  said  pressure  sensitive 

40  adhesive  means  is  highly  visually  transparent  when 
viewed  from  an  angle  at  which  the  exposed  major 
surface  of  the  bonding  layer  can  be  seen  after  the 
strip  material  is  adhered  to  a  substrate  by  said 
pressure  sensitive  adhesive  means  so  that  the  col- 

45  or  of  the  substrate  will  be  fairly  clearly  seen 
through  the  strip  material  after  it  is  adhered  to  the 
substrate,  said  strip  material  having  at  least  about 
50%  the  light  transmission  of  clear  glass  measured 
by  integration  of  a  scan  completed  on  a  Beckman 

50  Spectrophotometer  UV  5240,  over  the  wavelengths 
of  visible  light,  300  to  805  nanometers;  and  said 
strip  material  when  adhered  to  a  substrate  by  said 
pressure  sensitive  adhesive  means,  has  an  opacity 
of  no  greater  than  about  25%  when  measured  in 

55  accordance  with  the  test  method  outlined  in  ASTM 
2805-88. 

Thus  there  is  disclosed  a  strip  material  gen- 
erally  of  the  types  described  above  from  which 
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fastener  portions  can  be  made  which  can  be  at- 
tached  to  a  substrate  of  any  color  or  combination 
of  colors,  and  will  allow  an  observer  to  fairly  clearly 
see  that  color  or  those  colors  through  the  fastener 
portion  to  greatly  reduce  the  amount  that  the  pres- 
ence  of  the  fastener  portion  will  detract  from  the 
appearance  of  the  substrate  when  compared  with 
fastener  portions  that  are  mostly  opaque. 

The  strip  material  according  to  the  present 
invention,  like  the  strip  material  described  in  U.S. 
Patent  No.  4,216,257,  comprises  a  polymeric  bond- 
ing  layer;  a  multiplicity  of  flexible,  resilient,  gen- 
erally  U-shaped  monofilaments  each  including  a 
central  bight  portion  embedded  in  the  bonding  lay- 
er  and  two  stem  portions  extending  from  the  op- 
posite  ends  of  the  bight  portion  and  projecting 
generally  normal  to  an  exposed  major  surface  of 
the  bonding  layer;  enlarged,  generally  circular 
heads  at  the  ends  of  the  stem  portions  opposite 
the  bight  portion,  resiliently  elastic  material  at- 
tached  to  the  surface  of  the  bonding  layer  opposite 
its  exposed  major  surface,  and  pressure  sensitive 
adhesive  means  along  an  attachment  surface  of  the 
resiliently  elastic  material  opposite  the  bonding  lay- 
er  for  adhering  the  strip  material  to  a  substrate. 

Unlike  the  strip  material  described  in  U.S.  Pat- 
ent  No.  4,216,257,  however,  in  the  strip  material 
according  to  the  present  invention  the  combination 
of  the  bonding  layer,  the  monofilaments,  the  layer 
of  resiliently  elastic  material  and  the  pressure  sen- 
sitive  adhesive  means  are  highly  transparent  when 
viewed  from  an  angle  at  which  the  exposed  major 
surface  of  the  bonding  layer  can  be  seen  after  strip 
material  is  adhered  to  a  substrate  so  that  the  color 
of  the  substrate  will  be  fairly  clearly  seen  through 
the  strip  material.  This  causes  the  presence  of  a 
fastener  portion  from  the  strip  material  according  to 
the  present  invention  to  be  far  less  noticeable  and 
objectionable  than  it  can  be  when  it  is  a  different 
color  than  the  substrate,  and  produces  this  effect 
without  the  necessity  of  matching  the  color  of  the 
fastener  portion  to  the  color  of  the  substrate. 

By  "highly  transparent  strip  material"  we  mean 
strip  material  of  the  type  described  above  that 
when  adhered  to  a  substrate  by  the  pressure  sen- 
sitive  adhesive  means  has  an  opacity  of  less  than 
about  25%  when  measured  in  accordance  with  test 
method  described  below.  A  preferred  transparent 
strip  material  has  been  found  to  have  about  60% 
the  light  transmission  of  clear  glass,  and  to  have, 
when  it  is  adhered  to  a  substrate  by  the  layer  of 
pressure  sensitive  adhesive,  an  opacity  of  only 
about  16.5  %  when  measured  in  accordance  with 
test  methods  described  below. 

Brief  Description  of  the  Drawing 

The  invention  will  be  further  described  with 
reference  to  the  accompanying  drawing  wherein 

5  like  numbers  refer  to  like  parts  in  the  several  views, 
and  wherein: 

Figure  1  is  a  fragmentary  perspective  view  of  a 
first  embodiment  of  a  strip  material  according  to 
the  present  invention;  and 

io  Figure  2  is  a  fragmentary  perspective  view  of  a 
second  embodiment  of  a  strip  material  accord- 
ing  to  the  present  invention. 

Description  of  the  Preferred  Embodiment 
15 

Referring  now  to  Figure  1  of  the  drawing  there 
is  shown  in  Figure  1  a  portion  10  of  an  elongate 
strip  material  12  according  to  the  present  invention, 
which  portion  10  is  illustrated  adhered  to  the  sur- 

20  face  of  an  object  16  by  pressure  sensitive  adhesive 
means  so  that  the  portion  1  0  can  serve  as  part  of  a 
fastener  attaching  a  second  object  (not  shown)  to 
the  object  16.  The  portion  10  of  the  strip  material 
12  is  highly  transparent  when  viewed  from  an  angle 

25  at  which  an  exposed  major  surface  28  of  a  bonding 
layer  22  included  in  the  strip  material  12  can  be 
seen  after  the  portion  10  is  adhered  to  the  object 
16  so  that  the  color  or  colors  of  the  object  16  will 
be  fairly  clearly  seen  through  the  portion  10  of  the 

30  strip  material  12. 
The  strip  material  12  comprises  the  bonding 

layer  22  which  is  of  highly  transparent  material  and 
in  which  are  embedded  a  plurality  of  highly  trans- 
parent,  flexible,  resilient,  generally  U-shaped  mon- 

35  ofilaments  24.  The  monofilaments  24  have  stem 
portions  26  that  project  from  the  exposed  major 
surface  28  of  the  bonding  layer  22  and  have  heads 
30  at  their  distal  ends.  The  bonding  layer  22  and 
the  method  by  which  the  monofilaments  24  are 

40  embedded  in  the  bonding  layer  22  are  described  in 
greater  detail  in  U.S.  Patent  No.  4,290,174,  the 
content  whereof  is  incorporated  herein  by  refer- 
ence.  Also,  the  strip  material  12  includes  a  layer  32 
of  highly  transparent  viscoelastic  material  adhered 

45  to  a  surface  of  the  bonding  layer  22  opposite  the 
exposed  major  surface  28  and  having  an  attach- 
ment  surface  35  opposite  the  bonding  layer  22, 
and  pressure  sensitive  adhesive  means  provided 
by  a  layer  20  of  soft  tacky  highly  transparent 

50  pressure-sensitive  adhesive  along  the  attachment 
surface  35  for  adhering  the  strip  material  12  to  a 
substrate  such  as  the  object  16.  As  illustrated,  the 
layer  32  of  viscoelastic  material  is  adhered  to  the 
surface  of  the  bonding  layer  22  opposite  the  sur- 

55  face  28  by  a  layer  33  of  highly  transparent  adhe- 
sive  which  may  be  similar  to  or  of  the  same  ma- 
terial  as  the  layer  20  of  adhesive,  however,  alter- 
natively  the  layer  32  of  viscoelastic  material  may 

3 
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have  sufficient  adhesive  properties  that  with  an 
appropriate  primer  on  the  bonding  layer  22,  the 
layer  32  of  viscoelastic  material  may  adhere  di- 
rectly  thereto. 

In  a  preferred  embodiment  of  the  strip  material 
12,  the  bonding  layer  22  in  which  the  U-shaped 
monofilaments  24  are  embedded  is  of  the  uniform 
non-fibrous,  non-oriented  transparent  polymeric 
material  commercially  designated  "Eastman  polyal- 
lomer  5321  E  that  is  available  from  Eastman  Chemi- 
cal  Co.,  Longview,  Texas,  and  has  a  predetermined 
thickness  of  about  0.051  centimeter  (0.020  inch) 
adapted  to  receive  bight  portions  36  of  the  U- 
shaped  monofilaments  24.  The  U-shaped  monofila- 
ments  have  a  diameter-of  about  0.381  millimeter 
(0.015  inch)  and  are  formed  of  a  longitudinally 
oriented  transparent  polypropylene  polymeric  ma- 
terial  available  from  Shakespeare  Monofilament 
Co.,  Columbia,  S.C.  The  stem  portions  26  of  each 
monofilament  24  are  of  essentially  the  same  2.286 
millimeter  (0.09  inch)  length,  project  at  generally  a 
right  angle  from  the  surface  28  of  the  bonding  layer 
22  and  extend  from  the  ends  of  an  embedded 
bight  portion  36  of  the  monofilament  24.  The  heads 
30,  have  diameters  of  about  0.99  millimeter  (0.039 
inch),  and  have  arcuate,  generally  semi-spherical 
cam  surfaces  38  opposite  the  bonding  layer  22, 
and  the  stem  portions  26  in  the  strip  material  can 
be  disposed,  as  described  above,  so  that  the  cam 
surfaces  38  of  the  heads  30  on  one  portion  10 
severed  from  the  strip  material  12  can  engage  the 
cam  surfaces  38  on  the  heads  30  of  the  other 
portion  10  severed  from  the  strip  material  to  pro- 
duce  the  necessary  side  deflection  of  the  stem 
portions  26  upon  movement  of  the  heads  30  to- 
ward  each  other  with  the  bonding  layers  22  gen- 
erally  parallel  so  that  the  heads  30  may  pass  to 
engage  the  portions  10  of  the  strip  material  12. 
Also,  the  heads  30  on  the  portion  10  of  the  strip 
material  12  each  have  a  generally  planar  latching 
surface  39  extending  radially  outwardly  of  its  sup- 
porting  stem  portion  26,  which  latching  surface  40 
is  adapted  to  either  engage  loops  from  another 
fastener  portion,  or  the  latching  surface  39  on  one 
or  more  of  the  heads  30  of  the  other  strip  material 
12  to  retain  the  heads  30  in  engagement  until  a 
predetermined  force  is  applied  to  separate  them. 
The  layer  33  of  transparent  pressure-sensitive  ad- 
hesive  is  a  0.05  millimeter  (0.002  inch)  thick  coat- 
ing  of  the  acrylic  pressure  sensitive  adhesive  com- 
mercially  designated  "Y-9460PC"  commercially 
available  from  Minnesota  Mining  and  Manufacturing 
Co.,  St.  Paul,  Minn.;  the  layer  32  of  transparent 
viscoelastic  material  is  a  0.889  millimeter  (0.035 
inch)  thick  layer  of  the  acrylic  material  commer- 
cially  designated  "Scotch  VHB  4910"  also  com- 
mercially  available  from  Minnesota  Mining  and 
Manufacturing  Co.;  and  the  layer  of  transparent 

pressure-sensitive  adhesive  20  is  a  0.05  millimeter 
(0.002  inch)  thick  coating  of  the  acrylic  adhesive 
commercially  designated  "Scotch  Brand  A-35  Ad- 
hesive  Transfer  Tape  F-9752PC"  also  commer- 

5  cially  available  from  Minnesota  Mining  and  Manu- 
facturing  Co. 

Referring  now  to  Figure  2  of  the  drawing  there 
is  shown  a  portion  40  of  a  second  embodiment  of 
an  elongate  strip  material  42  according  to  the 

io  present  invention,  which  portion  40  is  illustrated 
adhered  to  the  surface  of  an  object  46  by  pressure 
sensitive  adhesive  means  so  that  the  portion  40 
can  serve  as  part  of  a  fastener  attaching  a  second 
object  (not  shown)  to  the  object  46.  The  portion  40 

is  is  highly  transparent  when  viewed  from  an  angle  at 
which  an  exposed  major  surface  58  of  a  bonding 
layer  52  included  in  the  strip  material  42  can  be 
seen  after  the  portion  40  of  the  strip  material  42  is 
adhered  to  the  object  46  so  that  the  color  or  colors 

20  of  the  object  46  will  be  fairly  clearly  seen  through 
the  portion  40  of  the  strip  material  42. 

The  strip  material  42  comprises  the  bonding 
layer  52  which  is  of  highly  transparent  material  and 
in  which  are  embedded  a  plurality  of  highly  trans- 

25  parent,  flexible,  resilient,  generally  U-shaped  mon- 
ofilaments  54.  The  monofilaments  54  have  stem 
portions  56  that  project  from  the  exposed  major 
surface  58  of  the  bonding  layer  52  and  have  heads 
60  at  their  distal  ends.  Also,  the  strip  material  42 

30  includes  a  layer  62  of  highly  transparent 
viscoelastic  material  adhered  directly  to  a  primed 
surface  (see  U.S.  Patent  No.  4,563,388  incorpo- 
rated  herein  for  a  preferred  primer)  of  the  bonding 
layer  52  opposite  the  exposed  major  surface  58 

35  and  having  an  attachment  surface  65  opposite  the 
bonding  layer  52,  and  pressure  sensitive  adhesive 
means  along  the  attachment  surface  65  and  pro- 
vided  by  the  adhesive  nature  of  the  layer  62  of 
viscoelastic  material  for  adhering  the  strip  material 

40  42  to  a  substrate  such  as  the  object  46. 
The  adhesion  properties  of  the  layer  62  of 

viscoelastic  material  when  that  layer  is  made  of  the 
acrylic  material  commercially  designated  "Scotch 
VHB  4910"  is  not  as  good  on  all  surfaces  as  the 

45  the  adhesion  properties  of  the  acrylic  adhesive 
commercially  designated  "Scotch  Brand  A-35  Ad- 
hesive  Transfer  Tape  F-9752PC"  used  in  the  layer 
20  of  transparent  pressure-sensitive  in  the  strip 
material  12,  however,  a  layer  62  of  that  material 

50  provides  adhesion  properties  with  many  surfaces 
that  are  very  acceptable. 

An  example  strip  material  42  was  made  of  the 
same  materials  described  above  with  respect  to 
corresponding  portions  of  the  strip  material  12  and 

55  tested  as  follows.  The  light  transmittance  through 
the  example  transparent  strip  material  42  was  test- 
ed  compared  to  the  light  transmittance  through 
clear  glass,  both  when  the  transparent  strip  ma- 

4 
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terial  42  laid  on  top  of  the  glass,  and  when  the 
transparent  strip  material  42  was  adhered  to  the 
surface  of  the  clear  glass  by  the  layer  62  of 
viscoelastic  material.  The  percentage  transmittance 
was  obtained  by  integration  of  a  scan  completed 
on  a  Beckman  Spectrophotometer  UV  5240,  over 
the  wavelengths  of  visible  light,  300  to  805  nano- 
meters.  Although  visually  there  was  a  distinguish- 
able  improvement  in  the  ability  to  see  through  the 
transparent  strip  material  42  when  the  strip  material 
42  was  adhered  to  the  glass,  there  was  no  increase 
in  transmittance  through  the  transparent  strip  ma- 
terial  when  it  was  adhered  to  the  glass  (the  ratio  of 
the  radiant  flux  transmitted  by  a  specimen  to  the 
radiant  flux  incident  on  the  specimen).  The  trans- 
parent  strip  material  42  had  a  transmittance  of 
53.7%,  as  compared  to  a  transmittance  through 
clear  glass  of  90%.  The  transparent  strip  material 
42  therefore  had  about  60%  of  the  light  transmis- 
sion  of  clear  glass.  Transparent  strip  materials  that 
have  at  least  50%  the  light  transmission  of  clear 
glass  should  provide  the  advantages  of  the  present 
invention. 

The  example  of  the  strip  material  42  was  then 
tested  by  an  opacity  test  outlined  in  ASTM  2805- 
88.  In  that  test  the  reflectance  of  a  sample  over  a 
black  background  and  the  reflectance  of  the  same 
sample  over  a  white  background  are  both  mea- 
sured,  and  a  ratio  of  those  reflectances  is  cal- 
culated  to  determine  the  opacity  of  the  sample. 
Those  reflectances  for  the  example  transparent 
strip  material  42  were  measured  both  when  the 
sample  transparent  strip  material  42  was  laid  on 
top  of  the  black  and  white  backgrounds,  and  when 
the  sample  transparent  strip  material  42  was  ad- 
hered  to  the  black  and  white  backgrounds  by  the 
layer  62  of  viscoelastic  material.  This  was  done  by 
10nm  weighted  ordinate  method  tristimulus  integra- 
tion  of  reflectance  values  to  arrive  at  the  tristimulus 
X,Y,Z  values  using  a  Hunterlab  Labscan  II  Spectra 
Colorimeter  available  from  Hunter  Associates  Lab- 
oratory,  Inc.,  11495  Sunset  Hills  Road,  Reston, 
Virginia,  22090.  Those  values  simulate  the  color 
matching  response  of  a  human  observer  as  defined 
by  the  1964  CIE  10  degree  Standard  Observer. 
Opacity  was  then  calculated  as  Y  black  backing  /  Y 
white  backing.  Using  this  technique,  the  opacity  of 
white  paper  was  measured  as  81.93%,  the  opacity 
of  a  transparent  0.05  millimeter  (0.002  inch)  thick 
polyester  liner  was  measured  as  0.50%,  and  the 
opacity  of  a  0.889  centimeter  (0.035  inch)  thick 
layer  of  the  acrylic  viscoelastic  material  commer- 
cially  designated  "Scotch  VHB  4910"  (i.e.,  the  ma- 
terial  used  in  the  layer  62  of  transparent 
viscoelastic  material)  when  adhered  to  the  black 
and  white  backgrounds  was  measured  as  0.68%. 
Using  this  technique,  the  opacity  of  the  sample 
transparent  strip  material  42  when  laid  on  top  of 

the  black  and  white  backgrounds  was  37.34%,  and 
the  opacity  of  the  sample  transparent  strip  material 
42  adhered  to  the  black  and  white  backgrounds  by 
the  layer  62  of  viscoelastic  material  was  16.50% 

5  indicating  that  adhering  the  sample  transparent 
strip  material  42  to  a  surface  reduced  its  opacity 
by  56%  so  that  that  surface  could  be  much  more 
easily  seen  through  the  strip  material  42.  The 
opacity  of  about  37%  of  the  sample  transparent 

io  strip  material  42  when  laid  on  top  of  the  black  and 
white  backgrounds  would  not  be  acceptable  for  use 
as  the  present  invention,  however,  transparent  strip 
materials  that  when  adhered  to  a  surface  have 
opacities  determined  by  the  above  method  of  less 

is  than  about  25%  should  provide  the  advantages  of 
the  present  invention.  The  pattern  in  which  the 
stems  are  disposed  in  the  bonding  layer  can  be 
any  of  the  patterns  described  in  the  documents 
described  in  the  Background  portion  of  this  speci- 

20  fication,  or  the  pattern  described  in  a  U.S.  Patent 
Application  filed  concurrently  herewith  that  de- 
scribes  a  strip  material  similar  to  that  described  in 
U.S.  Patent  No.  4,290,174,  modified  to  provide  both 
a  desired  level  of  engagement  and  disengagement 

25  forces  between  two  portions  of  the  strip  material 
while  restricting  relative  movement  between  the 
engaged  portions  in  directions  parallel  to  the  bond- 
ing  layers  in  that  (1)  the  bight  portions  are  dis- 
posed  in  generally  straight  longitudinal  rows  par- 

30  allel  to  the  first  direction  with  about  10  to  90 
percent  (and  preferably  about  30  to  70  percent)  of 
the  adjacent  longitudinal  rows  being  spaced  center 
to  center  in  a  direction  normal  to  the  first  direction 
by  a  first  dimension  that  is  less  than  a  maximum 

35  dimension  equal  to  the  diameter  of  the  heads  plus 
the  diameter  of  the  stems  so  that  slippage  of  the 
heads  longitudinally  of  the  strip  material  between 
these  closely  spaced  rows  will  be  restricted,  and 
with  the  rest  of  the  adjacent  longitudinal  rows  being 

40  spaced  center  to  center  in  a  direction  normal  to 
said  first  direction  by  a  first  spacing  dimension  that 
is  greater  than  said  first  maximum  dimension,  and 
(2)  the  bight  portions  are  disposed  in  rows  trans- 
verse  to  the  first  direction  with  the  bight  portions  in 

45  each  row  being  disposed  in  a  zig-zag  (e.g., 
sinusoidal)  pattern  deviating  in  each  direction  par- 
allel  to  the  first  direction  about  an  imaginary  center 
line  normal  to  the  first  direction  with  the  deviation 
in  each  of  the  two  directions  being  in  the  range  of 

50  one  half  of  the  head  diameter  to  one  half  of  the 
sum  of  the  head  diameter  plus  the  stem  diameter, 
and  with  about  10  to  90  percent  (and  preferably 
about  30  to  70  percent)  of  the  center  to  center 
distances  between  the  stems  along  each  longitudi- 

55  nal  row,  including  the  distances  between  stems 
extending  from  the  opposite  ends  of  the  bight 
portions  and  the  distances  between  the  adjacent 
stems  on  adjacent  bight  portions  along  said  lon- 

5 
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gitudinal  row,  being  less  than  a  second  maximum 
dimension  equal  to  the  diameter  of  the  heads  plus 
the  diameter  of  the  stems  plus  said  deviation  so 
that  slippage  of  the  heads  transversely  of  the  strip 
material  between  the  zig-zag  rows  will  also  be 
restricted,  with  the  rest  of  the  center  to  center 
distances  between  the  stems  along  each  longitudi- 
nal  row  being  spaced  by  spacing  dimensions  that 
are  greater  than  said  second  maximum  dimension, 
those  spacing  dimensions  being  selected  in  com- 
bination  with  the  first  spacing  dimension  to  help 
provide  a  desired  level  of  engagement  and  dis- 
engagement  forces  between  the  portions.  Thus  the 
scope  of  the  present  invention  should  not  be  limit- 
ed  to  the  structure  described  in  this  application,  but 
only  by  structures  described  by  the  language  of 
the  claims. 

Claims 

1.  A  strip  material  (12,42)  from  which  a  portion 
may  be  severed  and  used  as  a  portion  of  a 
fastener,  said  strip  material  (12,42)  comprising 
a  polymeric  bonding  layer  (22,52);  a  multiplic- 
ity  of  flexible,  resilient,  generally  U-shaped 
monofilaments  (24,54),  each  monofilament 
(24,54)  including  a  central  elongate  bight  por- 
tion  embedded  in  the  bonding  layer  (22,52), 
two  stem  portions  (26,56)  extending  from  the 
opposite  ends  of  said  bight  portion  and  projec- 
ting  generally  normal  to  an  exposed  major 
surface  (28,58)  of  the  bonding  layer  (22,52), 
and  enlarged  heads  (30,60)  at  the  ends  of  said 
stem  portions  (26,56)  opposite  said  bight  por- 
tion,  a  layer  (32,62)  of  resiliently  elastic  ma- 
terial  adhered  to  the  surface  of  the  bonding 
layer  (22,52)  opposite  said  exposed  major  sur- 
face  (28,58)  and  having  an  attachment  surface 
(35,65)  opposite  said  bonding  layer  (22,52), 
and  pressure  sensitive  adhesive  means  along 
said  attachment  surface  for  adhering  the  strip 
material  (12,42)  to  a  substrate,  characterized 
by  the  feature  that  the  layer  (32,  62)  of  resil- 
iently  elastic  material  is  a  viscoelastic  material 
having  a  thickness  in  the  range  of  about  0.052 
to  0.152  centimeter,  and  the  combination  of 
said  bonding  layer  (22,52),  said  monofilaments 
(24,54),  said  layer  (32,62)  of  viscoelastic  ma- 
terial  and  said  pressure  sensitive  adhesive 
means  is  highly  visually  transparent  when 
viewed  from  an  angle  at  which  the  exposed 
major  surface  (28,58)  of  the  bonding  layer 
(22,52)  can  be  seen  after  the  strip  material 
(12,42)  is  adhered  to  a  substrate  by  said  pres- 
sure  sensitive  adhesive  means  so  that  the  col- 
or  of  the  substrate  will  be  fairly  clearly  seen 
through  the  strip  material  (12,42)  after  it  is 
adhered  to  the  substrate,  said  strip  material 

(12,42)  having  at  least  about  50%  the  light 
transmission  of  clear  glass  measured  by  in- 
tegration  of  a  scan  completed  on  a  Beckman 
Spectrophotometer  UV  5240,  over  the 

5  wavelengths  of  visible  light,  300  to  805  nano- 
meters;  and  said  strip  material  (12,42)  when 
adhered  to  a  substrate  by  said  pressure  sen- 
sitive  adhesive  means,  has  an  opacity  of  no 
greater  than  about  25%  when  measured  in 

io  accordance  with  the  test  method  outlined  in 
ASTM  2805-88. 

2.  A  strip  material  (12,42)  according  to  claim  1 
further  characterized  in  that  said  strip  material 

15  (12,42)  has  at  least  about  60%  the  light  trans- 
mission  of  clear  glass  measured  by  integration 
of  a  scan  completed  on  a  Beckman  Spec- 
trophotometer  UV  5240,  over  the  wavelengths 
of  visible  light,  300  to  805  nanometers,  and 

20  said  strip  material  (12,42)  when  adhered  to  a 
substrate  by  said  pressure  sensitive  adhesive 
means,  has  an  opacity  of  no  greater  than  about 
16.5%  when  measured  in  accordance  with  the 
test  method  outlined  in  ASTM  2805-88. 

25 
3.  A  strip  material  (52)  according  to  claim  1 

wherein  said  layer  (52)  of  viscoelastic  material 
is  a  pressure  sensitive  adhesive  and  provides 
said  pressure  sensitive  adhesive  means  along 

30  said  attachment  surface  (65)  for  adhering  the 
strip  material  (42)  to  a  substrate. 

4.  A  strip  material  (12)  according  to  claim  1 
wherein  said  pressure  sensitive  adhesive 

35  means  along  said  attachment  surface  for  ad- 
hering  the  strip  material  (12)  to  a  substrate 
comprises  a  layer  (20)  of  pressure  sensitive 
adhesive  adhered  along  the  attachment  sur- 
face  (35)  of  said  layer  (32)  of  viscoelastio  ma- 

40  terial. 

Patentanspruche 

1.  Bandmaterial  (12,  42),  von  dem  ein  als  Teil 
45  eines  Verschlusses  verwendbarer  Teil  abge- 

trennt  werden  kann,  wobei  das  Bandmaterial 
(12,  42)  eine  polymere  Bindeschicht  (22,  52) 
aufweist,  ferner  eine  Vielzahl  von  biegeelasti- 
schen,  allgemein  U-formigen  Monofilamenten 

50  (24,  54),  die  je  einen  in  der  Bindeschicht  (22, 
52)  eingebetteten  zentralen  langgestreckten 
schleifenformigen  Teil,  zwei  sich  von  den  ent- 
gegengesetzten  Enden  des  schleifenformigen 
Teils  erstreckende  und  allgemein  normal  zu 

55  einer  frieliegenden  Breitseitenflache  (28,  58) 
der  Bindeschicht  (22,  52)  vorstehende  Schen- 
kel  (26,  56)  und  an  den  dem  schleifenformigen 
Teil  entgegengesetzten  Enden  der  Schenkel 

6 
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(26,  56)  verdickte  Kopfe  (30,  60)  aufweisen, 
ferner  eine  aus  elastischem  Material  bestehen- 
de  Schicht  (32,  62),  die  an  der  der  freiliegen- 
den  Breitseitenflache  entgegengesetzten  Fla- 
che  der  Bindeschicht  (22,  52)  haftet  und  eine  5 
der  Bindeschicht  (22,  52)  entgegengesetzte 
Befestigungsflache  vorgesehene  Haftklebemit- 
tel  zum  Ankleben  des  Bandmaterials  (12,  42) 
an  einem  Substrat,  dadurch  gekennzeichnet, 
dal3  die  aus  elastischem  Material  bestehende  10 
Schicht  (32,  62)  aus  viskoelastischem  Material 
besteht  und  eine  Dicke  im  Bereich  von  etwa 
0,052  bis  0,152  cm  besitzt  und  nach  dem 
Ankleben  des  Bandmaterials  (12,  52)  mit  den 
Haftklebemitteln  an  einem  Substrat  die  von  der  is 
Bindeschicht  (22,  52),  den  Monofilamenten  (24, 
54),  der  Schicht  (32,  62)  aus  viskoelastischem 
Material  und  den  Haftklebemitteln  gebildete 
Kombination  bei  Betrachtung  unter  einem  sol- 
chen  Winkel,  dal3  die  freiliegende  Breitseiten-  20 
flache  (28,  58)  der  Bindeschicht  (22,  52)  sicht- 
bar  ist,  hochdurchsichtig  ist,  so  dal3  nach  dem 
Ankleben  des  Bandmaterials  (12,  42)  an  dem 
Substrat  dessen  Farbe  durch  das  Bandmaterial 
(12,  42)  hindurch  deutlich  sichtbar  ist,  wobei  25 
die  Lichtdurchlassigkeit  des  Bandmaterials  (12, 
42)  bei  Messung  durch  Integrieren  einer  mit 
einem  Beckman-Spektrophotometer  UV  5240 
durchgefuhrten  Abtastung  uber  die  Wellenlan- 
gen  des  sichtbaren  Lichts  von  300  bis  805  nm  30 
mindestens  etwa  50%  der  Lichtdurchlassigkeit 
von  klarem  Glas  betragt  und  das  Bandmaterial 
(12,  42)  wenn  es  mit  den  Haftklebemitteln  an 
einem  Substrat  klebt  bei  Messung  nach  dem 
Prufverfahren  gemaB  der  ASTM  2805-88  eine  35 
Opazitat  von  uber  etwa  25%  hat. 

Bandmaterial  (12,  42)  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dal3  die  Lichtdurchlas- 
sigkeit  des  Bandmaterials  (12,  42)  bei  Mes-  40 
sung  durch  Integrieren  einer  mit  einem  Beck- 
man-Spektrophotometer  UV  5240  durchgefuhr- 
ten  Abtastung  uber  die  Wellenlangen  des 
sichtbaren  Lichts  von  300  bis  805  nm  minde- 
stens  etwa  60%  der  Lichtdurchlassigkeit  von  45 
klarem  Glas  betragt  und  das  Bnadmaterial  (12, 
42)  wenn  es  mit  den  Haftklebemitteln  an  einem 
Substrat  klebt  bei  Messung  nach  dem  Prufver- 
fahren  gemaB  der  ASTM  2805-88  eine  Opazi- 
tat  von  nicht  mehr  als  etwa  16,5%  hat.  so 

Bandmaterial  (52)  nach  Anspruch  1  ,  in  dem  die 
Schicht  (52)  aus  viskoelastischem  Material  aus 
einem  Haftkleber  besteht  und  die  langs  der 
Befestigungsflache  (65)  vorgesehenen  Haftkle-  55 
bemittel  zum  Ankleben  des  Bandmaterials 
(42)  an  einem  Substrat  bildet. 

4.  Bandmaterial  (12)  nach  Anspruch  1,  in  dem  die 
langs  der  Befestigungsflache  vorgesehenen 
Haftklebemittel  zum  Ankleben  des  Bandmateri- 
als  (12)  an  einem  Substrat  wenigstens  teilwei- 
se  aus  einer  Haftkleberschicht  (20)  bestehen, 
die  langs  der  Befestigungsflache  (35)  an  der 
Schicht  (32)  aus  viskoelastischem  Material 
klebt. 

Revendicatlons 

1.  Matiere  en  ruban  (12,42)  dont  une  partie  peut 
etre  coupee  et  utilisee  comme  un  element 
d'une  fermeture,  ladite  matiere  en  ruban 
(12,42)  comprenant  :  une  couche  de  polymere 
de  liaison  (22,52)  ;  une  multiplicity  de  monofi- 
laments  flexibles.elastiques,  sensiblement  en 
forme  de  U  (24,54),  chaque  monofilament 
(24,54)  comportant  une  region  de  liaison  allon- 
gee  centrale  noyee  dans  la  couche  de  liaison 
(22,52),  deux  tiges  (26,56)  partant  des  extremi- 
tes  opposees  de  ladite  region  centrale  de  liai- 
son  et  faisant  saillie  sensiblement  perpendi- 
culairement  a  une  grande  surface  decouverte 
(28,58)  de  la  couche  de  liaison  (22,52),  et  des 
tetes  elargies  (30,60)  formees  aux  extremites 
desdites  tiges  (26,56)  a  I'oppose  de  ladite  re- 
gion  centrale  ;  une  couche  (32,62)  de  matiere 
elastiquement  souple  collee  a  la  surface  de  la 
couche  de  liaison  (22,52)  a  I'oppose  de  ladite 
grande  surface  decouverte  (28,58)  et  presen- 
tant  une  surface  d'attache  (35,65)  a  I'oppose 
de  la  dite  couche  de  liaison  (22,52)  ;  et  des 
moyens  adhesifs  sensibles  a  la  pression,  le 
long  de  ladite  surface  d'attache,  pour  coller  la 
matiere  en  ruban  (12,42)  a  un  substrat,  carac- 
terisee  en  ce  que  la  couche  (32,62)  de  matiere 
elastiquement  souple  est  une  matiere  visco- 
elastique  ayant  une  epaisseur  comprise  entre 
0,052  cm  et  0,152  cm  environ  ;  la  combinaison 
de  ladite  couche  de  liaison  (22,52),  des  dits 
monofilaments  (24,54),  de  ladite  couche 
(32,62)  de  matiere  visco-elastique  et  desdits 
moyens  adhesifs  sensibles  a  la  pression  est 
visuellement  tres  transparente  lorsqu'on  la  re- 
garde  suivant  un  angle  auquel  la  grande  surfa- 
ce  decouverte  (28,58)  de  la  couche  de  liaison 
(22,52)  peut  etre  vue  apres  collage  de  la  ma- 
tiere  en  ruban  (12,42)  a  un  substrat  par  lesdits 
moyens  adhesifs  sensibles  a  la  pression,  de 
sorte  que  la  couleur  du  substrat  est  vue  bien 
clairement  a  travers  la  matiere  en  ruban 
(12,42)  apres  son  collage  au  substrat,  ladite 
matiere  en  ruban  (12,42)  ayant  une  transmis- 
sion  de  lumiere  au  moins  egale  a  50%  environ 
de  celle  du  verre  transparent,  mesuree  par 
integration  d'un  balayage  effectue  sur  un  spec- 
trophotometre  Beckman  UV  5240  dans  toute  la 



13 EP  0  461  777  B1 

plage  des  longueurs  d'onde  de  la  lumiere  visi- 
ble,  de  300  a  805  nanometres  ;  et  ladite  matie- 
re  en  ruban  (12,42),  lorsqu'elle  est  collee  a  un 
substrat  par  lesdits  moyens  adhesifs  sensibles 
a  la  pression,  a  une  opacite  non  superieure  a  5 
25%  environ,  mesuree  conformement  a  la  me- 
thode  d'essai  decrite  dans  ASTM  2805-88. 

Matiere  en  ruban  (12,42)  suivant  la  revendica- 
tion  1,  caracterisee  en  outre  en  ce  que  ladite  10 
matiere  en  ruban  (12,42)  a  une  transmission 
de  lumiere  qui  est  au  moins  de  60%  environ 
de  celle  du  verre  transparent,  mesuree  par 
integration  d'un  balayage  effectue  sur  un  spec- 
trophotometre  Beckman  UV  5240  dans  toute  la  is 
plage  des  longueurs  d'onde  de  la  lumiere  visi- 
ble,  de  300  a  805  nanometres,  et  ladite  matie- 
re  en  ruban  (12,42),  lorsqu'elle  est  collee  a  un 
substrat  par  lesdits  moyens  adhesifs  sensibles 
a  la  pression,  a  une  opacite  non  superieure  a  20 
16,5%  environ,  mesuree  conformement  a  la 
methode  d'essai  decrite  dans  ASTM  2805-88. 

Matiere  en  ruban  (52)  suivant  la  revendication 
1,  dans  laquelle  ladite  couche  (52)  de  matiere  25 
visco-elastique  est  un  adhesif  sensible  a  la 
pression  et  constitue  lesdits  moyens  adhesifs 
sensibles  a  la  pression  le  long  de  ladite  surfa- 
ce  d'attache  (65)  pour  coller  la  matiere  en 
ruban  (42)  a  un  substrat.  30 

Matiere  en  ruban  (12)  suivant  la  revendication 
1  ,  dans  laquelle  lesdits  moyens  adhesifs  sensi- 
bles  a  la  pression,  le  long  de  ladite  surface 
d'attache,  pour  coller  la  matiere  en  ruban  (12)  35 
a  un  substrat,  comprennent  une  couche  (20) 
d'adhesif  sensible  a  la  pression,  collee  le  long 
de  la  surface  d'attache  (35)  de  ladite  couche 
(32)  de  matiere  visco-elastique. 
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