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the  gap  between  the  door  and  the  body  and  reduce  wind  noise  and  water  intrusion. 
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The  present  invention  relates  to  window  seals  for 
the  upper  frames  of  automotive  doors,  and  in  partic- 
ular  to  a  window  seal  which  generally  is  a  one-piece 
member,  integrating  several  functional  components 
formable  by  a  simplified  process. 

Heretofore,  the  structure  of  automotive  doors 
above  the  belt  line  of  the  door,  or  the  door  glass 
frame,  has  been  trimmed,  sealed,  and  styled  with  nu- 
merous  components  which  have  been  combined  to 
form  the  window  seal.  The  door  glass  has  been 
sealed  with  a  separate  glass  run  assembly,  and  inner 
and  outer  belt  strip  assemblies.  The  glass  run  and  belt 
strip  assemblies  have  been  trimmed  on  the  interior  of 
the  automobile  or  other  vehicle  with  separate  trim 
components  or  the  glass  run  assembly  itself  has  pro- 
vided  the  trim  effect.  The  glass  run  on  the  exterior  of 
the  vehicle  has  been  likewise  trimmed  with  separate 
assemblies,  escutcheons  or  separate  appliques  de- 
signed  to  meet  the  specific  styling  requirements  of 
the  vehicle.  However,  construction  of  the  sealing, 
trimming  and  styling  article  for  the  upper  window 
frame  of  an  automotive  door  has  been  relatively  ex- 
pensive  and  particularly  cumber-some  to  accomplish 
given  the  numerous  components  comprising  the  as- 
sembly.  In  the  instance  where  an  integral  outline 
seal/glass  run/channel  sealing  strip  has  been  used,  it 
has  failed  since  the  function  of  the  outline  seal  often 
interferes  with  the  sealing  strip.  The  general  aim  here 
is  to  provide  novel  window  enclosure  constructions 
for  automobiles. 
One  preferred  aim  herein  is  providing  a  window  enclo- 
sure  for  the  upper  frame  of  automotive  doors  which 
provides  the  functions  of  sealing,  trimming  and  styling 
the  window  frame  in  a  generally  integral  one-piece 
formed  article.  Moreover,  the  function  of  the  window 
and  door  sealing  elements  are  isolated  from  each 
other  as  well  as  from  the  mount  elements.  Thus,  while 
the  window  enclosure  strip  is  an  integral  unit,  the  cut- 
line  seal  functions  independently  of  the  window  seal. 
Another  object  of  the  present  invention  is  to  form 
such  a  window  enclosure  which  is  relatively  simple 
and  economical  to  manufacture. 

Another  preferred  aim  herein  is  to  provide  a  uni- 
tary  window  enclosure  wnich  receives  a  moveable 
window  and  when  the  window  is  closed  provides  for 
a  closure  sealed  against  the  intrusion  of  water,  dirt, 
wind,  and  noise.  It  is  a  further  advantage  to  provide 
for  such  an  enclosure  which  can  be  preformed  or  pre- 
assembled  as  to  reduce  assembly-line  inefficiencies. 

It  is  a  further  advantage  to  provide  a  window  en- 
closure  for  a  single  window  or  a  plurality  of  windows, 
such  as  a  fixed  window  and  a  moveable  window,  in 
which  the  window  enclosure  has  a  first  side  member, 
a  top  member,  and  a  second  side  member  so  as  to 
generally  form  an  inverted  U-shape  which  along  with 
the  belt-line  of  a  door  panel  will  define  a  quadrilateral 
opening,  and  at  least  two  sides  of  the  inverted  U- 
shaped  opening  is  framed  by  a  continuous  formed  en- 

closure  member  or  incorporates  a  continuous  sealing 
strip.  This  helps  to  provide  for  a  continuous  seal 
around  the  glass  and  to  eliminate  visible  splice  lines. 

It  is  of  further  advantage  to  provide  an  integral 
5  window  enclosure  having  an  attractive  appearance 

and  providing  clean  and  relatively  low-profile  (i.e., 
flush)  exterior  profile  to  decrease  wind  resistance  and 
thereby  increase  fuel  efficiency  and  reduce  noise. 

It  is  an  advantage  to  provide  a  window  enclosure 
10  having  a  relatively  stiff  or  high  durometer  mount  chan- 

nel  integrally  joined  with  relatively  flexible  or  soft  in- 
terior  and  exterior  glass  sealing  members  which  op- 
tionally  may  include  low  friction  surfaces,  and  further 
joined  with  exterior  trim  components,  such  as  a  glass 

15  surround,  which  may  include  an  enhanced  appear- 
ance  through  attention  to  color  or  exterior  surface 
characteristics.  For  example,  a  bright  or  contrasting 
color  insert  may  be  extruded  to  enhance  styling  with- 
out  requiring  an  additional  coating. 

20  The  present  invention  may  provide  for  a  door 
edge  which  is  trimmed  and  protected.  It  provides  a 
continuous  cut-line  seal  bridging  the  gap  between  the 
door  and  the  body  and  subsequently  reducing  wind 
noise  and  water  intrusion. 

25 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  interior  elevational  view  of  the  upper 
frame  of  an  automotive  front  door,  incorporating 

30  a  window  enclosure  embodying  the  invention  and 
showing  the  door  glass  in  a  partially  open  posi- 
tion; 
Fig.  2  is  a  sectional  view  taken  on  line  2-2  of  Fig. 
1,  particularly  showing  the  window  enclosure 

35  mounted  on  a  portion  of  the  window  frame  struc- 
ture  shown  in  phantom  lines,  and  further  showing 
the  window  glass  in  phantom  lines  engaging  the 
window  enclosure; 
Fig.  3  is  a  sectional  view  similar  to  Fig.  2,  taken 

40  on  line  3-3  of  Fig.  1; 
Fig.  4  is  a  sectional  view  similar  to  Figs.  2  and  3, 
taken  on  line  4-4  of  Fig.  1  ; 
Fig.  5  is  a  sectional  viewsimilarto  Figs.  2-4,  taken 
on  line  5-5  of  Fig.  1; 

45  Fig.6isaviewsimilartoFig.  1,  of  the  upper  frame 
of  an  automotive  rear  door; 
Fig.  7  is  a  view  similar  to  Figs.  2-5,  taken  on  line 
7-7  of  Fig.  6; 
Fig.  8  is  a  view  similar  to  Fig.  7,  taken  on  line  8- 

50  8  of  Fig.  6; 
Fig.  9  is  a  viewsimilarto  Fig.  7  and  8  taken  on  line 
9-9  of  Fig.  6; 
Fig.  10  is  a  view  similar  to  7-9,  taken  on  line  10- 
10  of  Fig.  6; 

55  Fig.  11  is  an  exterior  elevational  view  of  an  auto- 
motive  front  door  including  a  second  embodiment 
of  window  enclosure. 
Fig.  12  is  a  sectional  view  taken  on  line  12-12  of 

2 
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Fig.  11,  particularly  showing  the  window  enclo- 
sure  of  the  second  embodiment. 
Fig.  1  3  is  a  sectional  viewsimilarto  Fig.  12  taken 
on  line  13-13  of  Fig.  11,  and 
Fig.  14  is  a  sectional  viewsimilarto  Fig.  12  taken 
on  line  14-14  of  Fig.  11. 
Fig.  15  illustrates  a  window  pane  in  phantom  at 
the  beltlineof  the  window  and  includes  an  interior 
sealing.flange,  an  exterior  sealing  flange  236 
mounted  on  the  door  239.  Trim  strip  238  finishes 
the  exterior  beltline. 
Similar  numerals  refer  to  similar  parts  throughout 

the  drawings. 

DETAILED  DESCRIPTION 

A  window  enclosure  embodying  the  invention  is 
indicated  generally  at  10  and  is  shown  installed  in  the 
upper  frame  of  a  front  automotive  door  11  in  Fig.  1.  Up- 
perframe  11  includes  a  header  12,  beltline  portion  13, 
and  a  division  bar  14,  an  A-pillar  16  and  a  B-pillar  15 
which  each  extend  between  belt  line  13  and  header 
12.  Division  bar  14  and  the  most  frontward  portions 
of  header  12  and  belt  line  13  form  a  subframe  within 
upper  frame  11  for  retaining  a  vent  window  16.  This 
vent  window  is  shown  as  a  fixed  window.  The  most 
rearward  portions  of  header  12  and  belt  line  13,  to- 
gether  with  division  bar  14  and  B-pillar  15  capture 
vertically  reciprocating  window  17  within  upper  door 
frame  1  1  .  Horizontally  spaced  and  vertically  disposed 
guide  channels  18  and  18'  assist  in  maintaining  win- 
dow  17  in  the  proper  orientation  during  opening  and 
closing  thereof. 

In  particular,  window  enclosure  10  comprises  an 
A-pillar  header  section  20  shown  in  Fig.  2  and  header 
shown  in  Fig.  4,  a  division  bar  section  21  shown  in  Fig. 
3  and  a  B-pillar  section  22  shown  in  Fig.  5. 

In  accordance  with  one  of  the  preferred  features 
disclosed  herein  various  components  of  window  en- 
closure  10  are  formed  of  thermoplastic  elastomers  of 
varying  durometers. 

Thermoplastic  elastomers  generally  are  useful  in 
forming  the  window  enclosure  because  they  combine 
the  mechanical  properties  of  a  thermoset  rubber  with 
the  production  increment  economics  of  a  thermoplas- 
tic  polymer.  Since  thermoplastic  elastomers  contain 
hard  and  soft  segments  or  domains  in  the  polymer 
molecular  compound,  the  soft  regions  provide  the 
rubber-like  elastomer  properties  while  the  hard  re- 
gions  act  as  mechanical  crosslinks,  tying  down  the 
rubber  section  and  thus  adding  strength  and  tough- 
ness  to  the  thermoplastic  elastomer.  At  processing 
temperature,  the  hard  segments  melt  or  soften  to 
yield  a  molten  plastic  that  can  be  easily  processed  by 
varying  thermo-forming  processes  including,  for  ex- 
ample,  injection  molding,  extrusion,  and  the  like. 

Fig.  2  represents  a  view  of  the  A-pillar  of  the  win- 
dow  enclosure  in  cross  section  and  generally  com- 

prises  a  multifunctional  polymeric  window  receiving 
sealing/turn  strip  28,  which  performs  as  a  glass  run 
channel  30  to  accept  the  glass  portion  of  the  window 
and  which  includes  a  U-shaped  mounting  portion  32 

5  and  various  sealing  components.  The  mounting  por- 
tion  32  includes  an  internal  channel  34  which  cooper- 
ates  with  a  mounting  flange  36  formed  on  the  interior 
portion  of  the  upper  door  frame  45.  More  particularly, 
the  mounting  flange  36  is  comprised  from  a  metal 

10  clamp  40  which  includes  a  first  fold  42  that  embraces 
an  edge  43  of  the  door  frame.  The  clamp  40  also  in- 
cludes  a  second  fold  44  which  embraces  a  lower  edge 
47  of  the  interior  portion  of  the  upper  door  frame  45. 
This  fold  44  forms  a  second  mount  flange  49.  The 

15  mounting  portion  32  of  the  strip  is  preferably  made  of 
a  relatively  rigid  material  which  maintains  a  relatively 
constant  durometer  over  a  wide  temperature  range, 
i.e.,  typically  from  -40°C  to  180°C.  A  suitable  durom- 
eter  is  from  about  80  Shore  A  to  about  50  or  60  Shore 

20  D,  and  preferably  from  about  90  to  about  100  Shore 
A.  The  mounting  portion  32  forms  a  rigid  backbone 
which  won't  deflect  under  the  typical  pressure  of  a 
hand  but  which  is  flexible  enough  for  assembly.  Asuit- 
able  material  is  an  ABS/PVC  alloy  under  the  trade- 

25  name  Polyvin  sold  by  A.  Shulman. 
In  the  embodiment  shown  in  Fig.  2,  the  second 

mount  flange  49  receives  a  separate  trim  strip  50 
which  is  secured  at  one  end  52  to  the  clamp  40  by 
suitable  means  such  as  pin  54.  The  other  end  of  the 

30  trim  strip  50  includes  a  channel  56  which  partially  sur- 
rounds  the  second  flange  49  and  which  includes  a 
trim  face  58  that  extends  inward  to  cooperate  with  the 
interior  portion  of  the  doorframe  45.  In  this  embodi- 
ment,  the  window  receiving-sealing-trim  strip  28  ex- 

35  tends  down  exterior  to  the  clamp  40  so  that  it  coop- 
erates  with  the  trim  strip  50.  However,  it  should  be  un- 
derstood  that  the  window  receiving  sealing  trim  strip 
28  can  also  include  the  trim  strip  50. 

The  internal  channel  34  of  the  window  receiv- 
40  ing/sealing/trim  strip  28  includes  one  or  more  integral 

protrusions  which  cooperate  with  the  mount  flange 
36  to  secure  the  strip  28  into  position  relative  to  the 
door  frame  45.  More  particularly,  these  protrusions 
may  be  a  plurality  of  triangular  serrations  which  coop- 

45  erate  with  the  edge  60  of  the  fold  42  and  which  snap 
into  position  so  that  an  internal  shoulder  62  of  a  ser- 
ration  biases  the  mount  channel  34  into  position  unto 
the  mounting  flange  36. 

On  the  upper  surface  the  strip  28  includes  a  ser- 
50  ies  of  ridges  64  which  enhance  the  appearance  along 

the  upper  edge  of  the  door  frame  11  when  the  door 
is  open.  Further,  these  ridges  64  may  serve  to  pro- 
vide  additional  stiffening  properties  to  the  strip  28. 

On  the  lower  edge,  the  strip  28  extends  into  a  pig- 
55  tail  70  which  extends  along  the  interior  side  of  the 

doorframe  member  42  and  which  provides  a  finished 
appearance  as  well  as  sealing  the  door  frame  from 
the  intrusion  of  dust.  This  pigtail  member  70  is  shown 

3 
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as  being  comprised  of  a  softer  and  more  flexible  ma- 
terial  than  the  mount  channel  portion  34  of  the  strip 
28.  This  flexibility  provides  a  more  continuous  forgiv- 
ing  interface  with  the  interior  door  frame  45. 

At  the  apex  end,  the  mount  channel  member  34 
includes  exterior  trim  and  sealing  portion  80.  This 
sealing  portion  80  includes  a  flange  82  which  extends 
upward  from  the  mount  channel  member  34.  The 
flange  82  seals  the  cut-line,  i.e.,  the  gap  found  be- 
tween  the  vehicle  body  (not  shown)  and  the  upper 
door  frame  when  the  door  is  closed.  This  seal  is  ac- 
complished  independently  of  the  sealing  of  the  win- 
dow.  Of  course,  it  therefore  should  be  understood 
that  the  flange  82  is  of  sufficient  length  to  flex  or 
buckle  into  the  cut-line,  and  consequently  to  seal  the 
gap  against  the  intrusion  of  dirt,  wind,  and  water.  The 
exterior  trim  and  sealing  portion  80  is  made  of  a  ma- 
terial  which  meets  the  specific  sealing  characteristics 
and  the  appearance  standards.  For  example,  the  ma- 
terial  may  be  a  thermoplastic  with  very  low  compres- 
sion  set,  i.e.,  25-50  percent,  and  preferably  25-35  per- 
cent  as  measured  by  ASTM  test  D  395  Method;  the 
material  has  very  high  range  of  gloss,  such  as  30°  to 
80°  as  measured  using  a  glossmeter  using  ASTM  D 
523.  Further,  it  is  preferable  that  the  material  can  be 
coextruded  with  the  material  used  for  the  backbone. 
Suitable  materials  include  those  sold  underthe  trade- 
name  of  Sunprene  by  A.  Shulman,  and  under  the 
tradename  Alcryn  by  DuPont. 

Opposite  the  flange  82,  the  trim  and  sealing  por- 
tion  80  extends  towards  the  window  aperture  and 
forms  a  T-shaped  member  84  having  a  first  arm  86 
which  serves  to  hold  the  cross  arm  88  of  the  T-mem- 
ber  84  in  position  extending  into  and  across  the  win- 
dow  aperture.  The  cross  arm  88  has  a  first  lateral  sur- 
face  92  which  opposes  the  mount  channel  member 
34,  and  a  second  lateral  surface  94  which  forms  the 
inside  (i.e.  the  bottom  of  the  channel)  forthe  glass  run 
channel  100.  Thus,  when  the  glass  pane  102  (shown 
in  phantom)  is  in  a  closed  position,  the  lateral  surface 
of  the  pane  contacts  the  surface  94.  Thus,  the  win- 
dow  exerts  a  force  on  the  glass  run  channel  at  an  an- 
gle  of  0-20°;  preferably  at  an  angle  of  5-1  0°,  approx- 
imately  in  a  direction  parallel  to  the  plane  of  the  win- 
dow  pane.  The  mount  channel  has  a  mount  slot  which 
is  substantially  perpendicular  to  a  plane  defined  by 
the  glass  run  channel.  By  substantially  perpendicular 
is  meant  that  the  angle  of  the  plane  of  the  slot  defined 
by  the  mount  channel  member  34  is  from  about  70° 
to  about  110°  to  the  plane  defined  by  the  slot  of  the 
glass  run  channel  (i.e.,  substantially  perpendicular). 
In  particular,  since  the  T-shaped  member  is  com- 
prised  of  a  relatively  soft  material,  the  arm  86  buckles 
when  the  window  glass  is  closed,  so  that  the  cross 
arm  88  contacts  the  mount  channel  member  34  and 
provides  further  stability  to  the  window  assembly.  Ex- 
tending  from  the  cross  arm  88  is  a  lip  95  which  forms 
the  other  side  relative  to  member  86  of  the  T-bar.  The 

lip  95  extends  into  the  window  aperture  in  the  direc- 
tion  of,  but  exterior  to  the  window  pane.  The  interior 
surface  106  joins  the  cross  arm  88  to  form  a  longitu- 
dinal  side  of  the  glass  run  channel.  This  surface  106 

5  contacts  the  exterior  surface  of  the  window  pane 
when  the  window  pane  is  closed  to  form  a  first  seal 
against  the  intrusion  of  air,  water,  and  dirt. 

The  length  of  the  arm  86  and  the  angle  of  the  lip 
95  relative  to  the  window,  along  with  the  general 

10  shape  of  the  T-member  are  such  that  the  exterior  sur- 
face  bulges  in  cross-section  to  mirrorthe  shape  of  the 
trim  area  108.  A  similar  bulge  in  the  cut-line  seal  82 
gives  a  symmetry  to  the  profile  of  the  strip  when  the 
car  window  and  door  are  closed.  The  design  elimin- 

15  ates  the  need  for  further  trim  and  the  material  can  be 
selected  to  provide  a  particular  surface  appearance. 
The  shape  of  the  trim  and  sealing  portion  as  well  as 
the  use  of  a  relatively  soft  material,  i.e.  having  a  dur- 
ometer  of  Shore  A  of  about  60  to  about  75,  and  pre- 

20  ferably  about  70  to  about  75,  allows  for  a  wide  toler- 
ance  as  to  the  window  pane  size  and  fit  and  the  door 
sizes  and  fit  in  the  vehicle. 

The  mount  channel  member  34  is  comprised  of  a 
harder,  i.e.  more  rigid,  material  which  has  a  durometer 

25  of  from  about  85  to  about  1  00  Shore  A,  and  preferably 
from  about  90  to  about  95  Shore  A.  This  provides  for 
a  more  rigid  cooperation  with  the  door  frame  and  a 
more  rigid  glass  run  channel. 

Extending  along  the  mount  flange  36,  the  chan- 
30  nel  mount  member  has  an  exterior  leg  110.  Joined 

with  the  exterior  leg  11  0  is  a  gasket  member  112.  The 
gasket  member  112  is  made  of  a  flexible  material,  i.e. 
having  a  durometer  of  from  about  60  to  about  75 
Shore  A,  and  more  preferably  from  about  70  to  about 

35  75  Shore  A.  A  suitable  material  is,  for  example,  EPDM 
rubber,  and  the  like.  The  flexibility  of  the  gasket  rel- 
ative  to  the  mount  member  34  helps  to  isolate  the 
function  of  the  gasket  members  112,  95  from  the 
mount  member  34. 

40  The  gasket  112  has  a  glass  contacting  surface 
114.  The  gasket  has  a  backward  bias  relative  to  its 
juncture  with  the  channel  mount  member  34  so  that 
the  gasket  flexes  inward  as  the  window  is  closed  and 
is  thus  biased  into  sealing  position. 

45  The  glass  contacting  surface  114  is  the  exterior 
side  of  the  gasket  relative  to  the  exterior  and  interior 
of  the  vehicle.  The  glass  contacting  surface  114  may 
include  a  low  friction  surface  as  is  shown  which  may 
be  comprised  of  any  suitable  material.  Such  as  a 

so  flocking  or  silicone  type  surface. 
The  gasket  112  may  be  formed  as  part  of  the  win- 

dow  receiving/sealing/trim  strip  28  or  alternatively 
may  be  formed  as  an  additional  member  which  is  sub- 
sequently  joined  with  the  strip  28.  In  the  latter  meth- 

55  od,  the  gasket  may  include  a  double  shouldered  an- 
chor  portion  116  having  a  tapered  head  118  which 
slides  into  a  locked  position  with  a  correspondingly 
shaped  groove  120  in  the  channel  mount  member  34. 

4 
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This  construction  has  the  advantage  of  permit- 
ting  the  gasket  112  to  form  a  complete  seal  about  the 
upper  window  enclosure  as  shown  in  Fig.  1  and  Fig. 
6.  Thus,  one  continuous  gasket  112  may  extend  up 
the  A-pillar  across  the  header  and  down  the  B-pillar. 
For  example,  channel  mount  portion  34  of  the  window 
receiving  sealing  trim  strip  28  may  be  co-extruded 
with  the  exterior  trim  and  sealing  portion  80  and  the 
pigtail  90.  The  longitudinal  extrudate  may  be  transfer 
molded  to  form  the  angles  as  the  juncture  of  the 
header  and  the  two  pillars,  and  then  one  extruded 
gasket  strip  112  with  the  low  friction  coating  can  be 
transfer  molded  to  form  the  angles  and  then  inserted 
into  the  groove  120  along  the  A-pillar,  the  header  and 
the  B-pillar.  The  A-pillar  and  the  bottom  of  the  vent 
may  be  sealed  by  belt  strip  and  foam  if  required.  The 
window  receiving  sealing  trim  strip  28  is  then  notched 
in  the  header  to  receive  the  division  bar  14.  The  head- 
er  lip  95  contacts  the  division  bar  14  and  forms  a  seal. 
A  gasket  212  corresponding  to  the  gasket  112  is  in- 
serted  into  position  into  the  groove  220  to  form  a  seal. 
Thus,  the  window  has  a  continuous  interior  seal 
against  the  intrusion  of  wind,  dirt,  and  water. 

The  construction  of  the  division  bar  14  is  illustrat- 
ed  in  Fig.  3.  The  division  bar  14  includes  a  mounting 
member  334  which  is  comprised  of  a  stiffer  material, 
i.e.  such  as  a  thermoplastic  elastomer  having  a  dur- 
ometer  of  from  about  85  to  about  1  00  preferably  about 
90  to  about  95.  The  mounting  member  334  has  an  in- 
ternal  channel  336  which  receives  a  U-shaped  stamp- 
ed  inner  metal  338.  The  mounting  member  334  is  se- 
cured  to  the  upper  door  frame  340  by  means  of  one 
or  more  screws  342  that  lock  the  pin  342  into  position 
on  the  inner  metal  338.  The  mounting  member  334  in- 
cludes  an  interior  inner  face  344  which  interfaces  with 
the  exterior  surface  of  the  upper  door  frame  340.  At 
one  end  the  mounting  member  includes  a  groove  345 
while  the  other  side  forms  a  tapered  flange  346.  An 
interior  trim  member  350  includes  a  curved  side  35 
which  locks  into  the  groove  345  and  an  eared  side  352 
having  a  gentler  curve  which  snaps  into  position  over 
the  tapered  flange  346  and  is  thereby  biased  into  pos- 
ition  over  the  upper  door  frame. 

The  mounting  member  334  includes  a  first  glass 
receiving  channel  for  the  vent  window.  This  channel 
comprises  a  soft  sealing  member  361  and  a  lip  362 
opposite  the  sealing  member  362.  The  sealing  mem- 
ber  361  and  the  lip  362  are  curved  toward  each  other 
to  form  a  resilient  embracing  contact  with  the  glass. 
A  second  glass  receiving  channel  is  formed  opposite 
this  first  channel  to  receive  the  moveable  window 
pane.  The  second  channel  is  comprised  of  a  sealing 
gasket  212  which  is  similar  to  the  gasket  previously 
described  and  further  a  sealing  lip  370  is  formed  op- 
posite  the  gasket  212  where  the  softer  trim  portion 
380  has  a  fold  back  into  the  window  aperture.  The  trim 
portion  is  made  of  a  suitable  material  such  as  an  ther- 
moplastic  elastomer  having  a  durometer  of  about  60 

to  about  75,  preferably  about  70  to  about  75;  while  the 
mounting  member  has  a  durometer  of  about  85  to 
about  100,  preferably  about  90o  about  95  Shore  A. 
The  trim  portion  380  may  also  include  an  appearance 

5  surface  such  as  the  groove  portion  382. 
Fig.  4  represents  a  view  of  the  header  section 

corresponding  generally  to  the  view  of  the  A-pillar 
section  of  Fig.  2.  The  header  section  includes  sub- 
stantially  the  same  members,  such  as  a  rigid  U-shap- 

10  ed  mounting  portion  432  having  an  internal  channel 
434  which  cooperates  with  a  mount  flange  of  the  up- 
per  door  frame.  The  mounting  member  includes  inter- 
nal  serrations  462  which  bias  the  window  receiving 
sealing  trim  strip  428  onto  the  doorframe.  A  more  f  lex- 

is  ible  trim  and  sealing  portion  80  is  formed  integral  to 
the  bottom  of  the  U-shaped  mounting  member  432 
and  includes  a  cut-line  seal  480  and  includes  a  T- 
shaped  sealing  member  484  having  an  arm  486  con- 
nected  to  a  cross  arm  488  forming  the  bottom  of  the 

20  glass  run  channel  430  and  having  a  lip  495  which 
seals  the  exterior  surface  of  the  window. 

The  window  receiving  sealing  trip  strip  428  also 
includes  a  exterior  leg  410  positioned  exterior  to  the 
automobile  but  interior  to  the  window.  This  member 

25  has  a  gasket  member  41  2  made  of  a  flexible  material 
and  having  a  low  friction  glass  contacting  surface 
414.  The  interior  side  of  the  leg  410  includes  a  firstfin- 
ger  501  and  a  second  finger  502.  These  cooperate 
with  the  flange  503  and  the  ridge  504  of  a  mount  clip 

30  5  05  to  hold  the  window  receiving  sealing  trim  member 
428  in  position  on  the  header.  The  clip  505  is  held  onto 
the  metal  stamping  443  and  the  door  frame  445  by 
means  of  a  pin  member  454. 

Fig.  5  is  a  view  in  cross  section  of  the  window  re- 
35  ceiving  sealing  trip  strip  528  taken  along  line  5-5  in 

Fig.  1  .  The  strip  528  shown  in  Fig.  5  has  a  mount  por- 
tion  532  which  corresponds  generally  to  the  cross 
section  of  the  exterior  leg  41  0  of  the  window  sealing 
trim  strip  428  shown  in  Fig.  4.  The  window  receiving 

40  sealing  trim  strip  528  includes  a  glass  run  channel 
530  which  is  comprised  of  a  first  exterior  sealing 
member  595  and  an  interior  gasket  512.  Both  mem- 
bers  are  formed  of  more  flexible  material,  such  as  an 
EPDM  rubber  or  thermoplastic  elastomer  having  a 

45  durometer  of  from  about  60  to  about  75,  and  more  pre- 
ferably  from  about  70  to  about  75  Shore  A.  The  mem- 
bers  are  formed  integral  with  or  joined  to  become  part 
of  the  mount  member  532.  As  is  shown,  the  gasket 
512  has  a  anchor  portion  516  which  is  inserted  into  a 

so  groove  518  in  a  mount  portion  532.  The  gasket  also 
includes  a  low  friction  sealing  surface  514. 

The  lip  595  cooperates  with  the  rear  surface  of  an 
applique  580  having  a  flanged  member  582  which  re- 
ceives  a  mounting  flange  534  comprised  of  the  upper 

55  door  frame  545  and  a  mounting  clip  540.  The  mount- 
ing  clip  540  is  secured  to  the  upper  door  frame  545 
by  means  of  a  pin  member  554. 

The  upper  door  frame  545  and  the  mounting  clip 
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540  form  a  second  mounting  flange  549  which  re- 
ceives  an  optional  trim  member  550  that  could  alter- 
natively  be  formed  as  in  integral  part  of  the  window 
receiving  sealing  trim  strip  528.  On  the  rear  side,  the 
applique  member  580  includes  a  heel  562  which  co- 
operates  with  a  groove  560  in  the  exterior  sealing  por- 
tion  of  the  window  receiving  sealing  trim  strip  528.  The 
lip  595  further  includes  a  recess  563  which  cooper- 
ates  with  the  terminus  of  the  applique  580  to  load  the 
sealing  member  into  position  against  the  window. 

The  mount  member  532  includes  a  flange  601 
which  cooperates  with  a  shoulder  603  on  the  applique 
member  580.  Thus,  the  window  sealing  receiving  trim 
strip  is  biased  into  position  relative  to  the  applique  and 
window. 

Fig.  6  illustrates  a  window  enclosure  for  a  rear 
window  corresponding  generally  to  the  windowenclo- 
sure  shown  in  Fig.  1  having  a  B-pillar  61  6  also  known 
as  a  center  pillar  on  a  four  door  vehicle,  a  header  620, 
a  division  bar  614  and  a  C-pillar  61  5.  Fig.  7  illustrates 
a  cross  section  of  the  window  sealing  receiving  trim 
strip  728  corresponding  to  the  cross  section  at  Fig.  7 
and  having  members  as  generally  described  for  Fig. 
5.  The  window  receiving  sealing  trim  member  728 
generally  includes  a  lip  795  with  a  groove  763  coop- 
erating  with  a  terminus  of  the  applique  780.  The  lip 
795  includes  a  groove  760  which  receives  a  peak  762 
on  the  exterior  portion  of  the  applique  member  780. 
The  glass  run  channel  730  is  formed  between  the  lip 
795  and  a  gasket  712  formed  of  a  softer  durometer 
rubber  and  inserted  in  a  groove  718  in  the  sealing 
member  728.  Fig.  8  is  a  cross  section  of  the  header 
620  having  a  glass  run  channel  830  and  a  U-shaped 
mount  member  832  as  well  as  other  components  as 
called  out  with  regard  to  Fig.  4. 

Similarly,  Fig.  9  illustrates  the  division  bar  614 
having  components  as  called  out  for  Fig.  3  and  Fig.  10 
illustrates  the  D-pillar  615  having  a  mount  member 
1032  and  a  glass  run  channel  1030  as  well  as  the 
other  components  described  relative  to  Fig.  4. 

In  accordance  with  the  second  mode  of  the  in- 
vention,  a  window  cassette  assembly  is  presented  in 
Fig.  11  having  a  unified  window  sealing  strip  con- 
structed  of  a  first  and  second  frame  member.  The  strip 
provides  a  glass  run  channel,  reveal  moldings,  and 
sealing  members  for  the  window  as  well  as  for  the  cut 
line. 

Fig.  11  illustrates  for  an  automotive  door  a  glass 
door  cassette  assembly  205  in  accordance  with  a  fur- 
ther  embodiment  of  the  invention.  The  glass  cassette 
assembly  includes  a  continuous  perimeter  frame  240 
which  consists  of  a  pair  of  laterally  spaced  vertical 
side  channels  236  shown  in  Fig.  11  andtheupperwin- 
dow  frame  comprising  a  first  frame  portion  at  the  apex 
and  a  second  frame  portion  which  runs  up  the  A  pillar 
241  across  the  header215,  and  down  the  B  pillar  216. 
These  elements  form  a  functional  or  an  operational 
framework  in  which  the  windowpane  may  be  opera- 

tively  raised  or  lowered.  The  cassette  may  be  anch- 
ored  into  the  door  by  means  of  the  side  channels  236. 
In  general,  the  side  channels  236  and  the  doorframe 
225  are  formed  of  fabricated  members  stampings 

5  which  are  rolled  or  stamped  and  welded  where  nec- 
essary. 

The  cassette  assembly  further  includes  a  mov- 
able  primary  window  pane  208  which  is  shown  in  a 
partially  closed  position.  Regulator  means  are  includ- 

10  ed  within  the  doorfor  raising  and  lowering  the  window 
pane  208.  Optionally,  the  assembly  may  include  a 
side  vent. 

The  cassette  assembly  205  includes  one  or  more 
window  frame  members  along  the  perimeter  of  the 

15  window.  In  particular,  the  perimeter  assembly  in- 
cludes  a  first  frame  portion  shown  in  cross-section 
Fig.  12,  which  extends  along  the  lower  portion  of  the 
A-pillar.  This  frame  portion  includes  a  rigid  base  223 
which  has  glass  run  channel  209  bonded  to  an  interior 

20  flexible  sealing  flange  227  on  the  interior  side  of  the 
window,  and  an  exterior  flexible  sealing  flange  229  on 
the  exterior  side  of  the  window. 

The  flexible  flanges  229,  227  are  made  of  a  suit- 
able  material  such  as  flexible  polyurethane,  generally 

25  having  a  durometer  of  from  about  60  to  about  80  on 
the  Shore  A  scale,  preferably  from  about  70  to  about 
75.  These  flanges  may  include  a  low  friction  glass  en- 
gaging  surface,  such  as  flocking  or  low  friction  func- 
tional  coating. 

30  A  suitable  method  of  making  the  frame  member 
is  multi-part  reaction  injection  molding  (RIM)  in  which 
the  rigid  base  is  made  of  high  modulus  urethane  while 
the  sealing  flanges  are  molded  in  place  with  a  lower 
durometer  thermoplastic  urethane. 

35  The  channel  209  has  an  interior  leg  ending  in  a 
shoulder  that  locks  against  a  lip  on  the  interior  sur- 
face  of  the  mounting  channel  member  of  the  interior 
sealing  flange  227.  The  mounting  channel  member  is 
integral  with  the  sealing  flange  but  is  formed  of  a  stiff- 

40  er  material  such  as  a  polyurethane  having  a  durom- 
eter  from  about  85  to  about  100,  and  preferably  from 
about  90  to  about  95  Shore  A.  The  dual  durometer  as- 
pect  of  the  sealing  flange  has  the  effect  of  isolating 
the  sealing  functions  from  the  mounting  functions. 

45  The  composite  is  made  by  suitable  means  such  as  by 
coextrusion,  or  by  otherwise  adhering  the  different 
materials  together.  The  base  member  223  is  formed 
of  a  more  rigid  material,  such  as  a  molded  polyur- 
ethane  having  a  flex  modulus  of  from  about  75,000 

so  psi  to  about  500,000  psi,  preferably  from  about 
1  00,000  psi  to  about  300,000  psi.  As  shown,  the  base 
member  includes  an  exterior  wall  which  forms  the 
apex  of  the  window  frame  which  may  receive  a  side 
mirror. 

55  The  first  frame  portion  cooperates  with  the  door 
frame  mount  member  225,  which  abuts  the  side  of  the 
glass  run  channel  209  which  is  opposite  the  window 
pane  contacting  surface.  The  base  member  223  ex- 

6 
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tends  into  an  interior  apex  wall  232  which  finishes  the 
interior  apex  of  the  window  frame. 

A  second  frame  portion  extends  up  the  A-pillar, 
along  the  header  and  the  B-pillar  and  is  shown  in 
cross  section  in  Figs.  13  and  14.  The  second  frame 
member  includes  the  base/member  223  having  a 
glass  run  channel  section  209  joined  to  an  exterior 
sealing  flange  229  and  an  interior  sealing  flange  227 
as  previously  described.  Further,  the  interior  sealing 
flange  has  a  harder  mounting  channel  which  cooper- 
ates  with  the  interior  leg  215  of  the  base/glass  run 
channel  230.  The  exterior  surface  of  the  base  mem- 
ber  223  provides  a  flat  exterior  trim  surface  230 
known  as  a  reveal  molding  or  window  exterior  show 
surface. 

A  door  frame  member  225  cooperates  with  a  tail 
of  the  sealing  flange  227  to  form  a  clean  profile  and 
a  joint  sealed  against  the  intrusion  of  noise,  water  and 
dirt.  One  or  more  screws  221  hold  the  base  member 
232  in  position  relative  to  the  mount  flange  area  on 
the  door  frame  member  225.  The  glass  run  member 
includes  a  tail  231  which  forms  a  closeout  at  the  cut- 
line,  however,  it  should  be  understood  that  a  softer 
durometer  material  may  be  used  for  the  tail  to  form  a 
cutline  seal. 

Claims 

1.  A  window  enclosure  for  a  movable  window 
mounted  in  a  vehicle  door,  said  door  including  a 
mount  member  projecting  in  a  first  planar  direc- 
tion  A, 
said  enclosure  comprising; 

a  mount  channel  capable  of  being  fixed 
onto  said  mount  member, 

a  glass  run  channel  having  an  interior 
sealing  lip  and  an  exterior  sealing  lip,  said  exterior 
lip,  and  said  interior  sealing  lip,  being  biased  into 
a  sealing  contact  with  said  window  pane  when 
said  window  pane  is  in  a  closed  position  in  said 
vehicle,  and  said  glass  run  channel  including  a 
glass  contacting  surface  which  is  capable  of  con- 
tacting  a  lateral  edge  of  said  window  pane, 

said  enclosure  strip  further  including  an 
exterior  reveal  trim  member,  the  lateral  exterior 
surface  of  which  defines  a  planar  B  direction  be- 
ing  at  an  angle  of  from  about  70°  to  about  110° 
with  respect  to  the  planar  direction  A,  said  lateral 
exterior  surface  forming  a  smooth  continuous  ex- 
terior  wind  contacting  surface. 

said  mount  channel  and  said  glass  run 
channel  being  an  integral  unit. 

2.  A  window  enclosure  as  set  forth  in  claim  1, 
wherein  said  mount  channel  is  formed  of  a  more 
rigid  durometer  material  than  said  interior  sealing 
lip  and  said  exterior  sealing  lip  whereby  the 

mount  function  is  isolated  from  the  sealing  func- 
tion  of  said  enclosure. 

3.  A  window  enclosure  as  set  forth  in  Claim  2, 
5  wherein  said  mount  channel  is  substantially  self- 

supported. 

4.  A  window  enclosure  strip  as  set  forth  in  Claim  3, 
wherein  said  mount  channel  includes  a  ridge 

10  which  projects  into  said  mount  channel  and  which 
cooperates  with  said  mount  member  to  bias  said 
mount  channel  into  position  on  said  mount  mem- 
ber. 

15  5.  A  window  enclosure  as  set  forth  in  Claim  4, 
wherein  said  mount  channel  includes  a  series  of 
said  ridges. 

6.  A  window  enclosure  as  set  forth  in  Claim  5, 
20  wherein  said  mount  channel  includes  an  extend- 

ing  lip,  said  lip  cooperating  with  said  door  so  as 
to  seal  said  channel  and  said  window  from  intru- 
sion  by  dust. 

25  7.  A  window  enclosure  as  set  forth  in  Claim  6, 
wherein  said  lip  is  formed  of  a  material  which  is 
softer  than  the  material  of  said  channel. 

8.  A  window  enclosure  as  set  forth  in  Claim  3, 
30  wherein  said  channel  includes  at  least  one  stiff- 

ening  shoulder. 

9.  A  window  enclosure  as  set  forth  in  Claim  8,  said 
mount  channel  having  a  first  and  a  second  leg, 

35  wherein  said  interior  glass  contacting  member 
comprises  a  continuous  web  having  an  anchoring 
edge,  said  anchoring  edge  cooperating  with  a 
continuous  groove,  said  continuous  groove  being 
formed  in  a  leg  of  said  mount  channel. 

40 
10.  A  window  enclosure  strip  as  set  forth  in  claim  9, 

wherein  said  exterior  glass  contacting  member 
has  a  laterally  extending  leg  including  a  laterally 
extending  surface,  said  laterally  extending  sur- 

45  face  being  capable  of  contacting  a  window  pane 
lateral  surface,  and  said  exterior  glass  contacting 
member  further  comprising  a  longitudinally  ex- 
tending  member,  said  longitudinal  member  con- 
tacting  a  longitudinal  surface  of  said  window 

so  pane. 

11.  A  window  enclosure  strip  as  set  forth  in  Claim  10, 
wherein  said  exterior  glass  contacting  member  is 
integral  with  and  distal  to  said  cut-line  seal  mem- 

55  ber. 

12.  A  window  enclosure  strip  as  set  forth  in  Claim  1, 
wherein  said  mount  channel  has  a  lateral  surface 

10 

20 

40 

45 
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which  opposes  said  mount  member,  and  said  re- 
veal  mold  has  a  lateral  surface  which  opposes 
the  lateral  surface  of  the  mount  channel. 

13.  A  window  enclosure  as  set  forth  in  Claim  1,  5 
wherein  said  window  is  a  glass  cassette  window. 

14.  A  window  enclosure  as  set  forth  in  Claim  1, 
wherein  said  reveal  trim  surface  extends  back- 
ward  into  said  glass  run  channel  to  form  said  ex-  10 
terior  sealing  lip,  said  exterior  sealing  lip  having 
a  glass  contacting  surface  which  is  continuous 
with  said  reveal  trim  surface. 

15.  A  window  enclosure  as  set  forth  in  Claim  14,  15 
wherein  said  interior  sealing  lip  biases  said  mov- 
able  window  into  contact  with  said  glass  contact- 
ing  surface. 

16.  A  window  enclosure  as  set  forth  in  Claim  15,  20 
wherein  said  upper  door  frame  is  an  integral  por- 
tion  of  said  window  glass  cassette. 

17.  A  window  cassette  for  a  window  mounted  inave- 
hicle  door,  including  a  mount  member,  said  cas-  25 
sette  comprising  a  moveable  window  pane,  a  win- 
dow  reciprocating  means, 

a  window  enclosure  including  a  mount 
channel  capable  of  cooperation  with  said  mount 
member,  said  window  enclosure  also  having  30 

a  glass  run  portion  with  an  exterior  glass 
contacting  member  and  an  interior  glass  contact- 
ing  member,  said  interior  and  exterior  glass  con- 
tacting  member  forming  a  seal  with  said  window 
pane  when  said  window  pane  is  in  a  closed  pos-  35 
ition  in  said  vehicle  to  substantially  seal  said  win- 
dow  against  the  intrusion  of  wind,  air,  and  water. 

18.  A  window  cassette  as  set  forth  in  claim  17,  where- 
in  said  enclosure  includes  a  glass  run  portion  40 
having  substantially  U-shaped  glass  run  channel, 
the  glass  run  channel  having  an  interior  leg  and 
an  exterior  leg,  the  exterior  surface  of  the  exterior 
leg  including  a  reveal  surface. 

45 
19.  A  window  cassette  as  set  forth  in  claim  18,  where- 

in  said  mount  channel  has  at  least  one  leg  which 
cooperates  with  said  mount  member  and  said 
glass  run  channel  has  a  lateral  glass  contacting 
wall  which  forms  said  leg.  50 

20.  A  window  cassette  as  set  forth  in  claim  ^.where- 
in  said  mount  channel  defines  a  first  plane,  and 
said  glass  run  channel  defines  a  second  plane 
and  said  first  plane  forms  an  angle  of  from  about  55 
70°  to  about  110°  with  said  second  plane. 
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