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A  selectively  collapsible  and  expandable  insulating 
curtain  and  the  method  of  making  same,  the  curtain  having 
a  plurality  of  collapsible  tubes,  preferably  of  plastic  materi- 
al,  extending  longitudinally  for  its  width  and  superimposed 
one  on  top  of  the  other  in  a  row  in  the  direction  of  curtain 
height.  Each  tube  has  an  upper  wall  and  a  lower  wall 
secured  together  by  bands  of  adhering  contact  on  opposite 
sides  of  the  tubular  cavity.  Additional  bands  of  adhering 
contact  secure  superimposed  tubes  to  each  other  longitu- 
dinally  along  midsections  of  the  upper  and  lower  walls. 
The  side  bands  of  contact  define  fold  lines  allowing  col- 
lapse  and  expansion  of  the  tubes  as  the  curtain  is  raised 
and  lowered,  respectively,  in  the  manner  of  a  venetian 
blind.  The  curtain  may  include  additional  rows  of  super- 
imposed  tubes  one  adjacent  to  the  other  in  the  direction  of 
curtain  thickness.  In  making  the  curtain,  a  plurality  of  thin- 
film  strips  are  wound  about  the  periphery  of  a  forming 
member  with  bands  of  adhering  material  interlaminated 
between  adjacent  strips,  the  width  of  the  midsection  bands 
corresponding  to  the  desired  width  of  the  expanded  tubes 
and  bands  between  successive  adjoining  layers  being  in  a 
staggered  relationship.  After  winding  is  complete,  the 
superimposed  strips  are  cut  transversely,  removed  from 
the  forming  member  and  straightened  to  form  the  curtain. 
The  number  of  spaced  bands  may  be  such  that  the  strips 

may  also  be  cut  longitudinally  to  provide  a  plurality  of  cur- 
tains.  After  straightening,  means  may  be  secured  to  the 
tubular  structure  for  hanging  and  selectively  collapsing 
and  expanding  the  curtain. 



This   i n v e n t i o n   r e l a t e s   to  c o l l a p s i b l e   and  e x p a n d -  

a b l e   t u b u l a r   s t r u c t u r e s ,   and  more  p a r t i c u l a r l y   to  a 

c u r t a i n   c o m p r i s e d   of  f l e x i b l e   s t r i p s   made  i n t o   t u b u l a r  

u n i t s   by  bands   of  a d h e r i n g   c o n t a c t .   The  t u b u l a r   s t r u c t u r e  

can  be  used  as  an  i n s u l a t i n g   c u r t a i n   over   o p e n i n g s   s u c h  

as  d o o r s ,   windows  and  the  l i k e .   The  i n v e n t i o n   a l s o  

r e l a t e s   to  the  method  of  p r o d u c i n g   such  c u r t a i n s   f r o m  

c o n t i n u o u s   s t r i p s   of  t h i n - f i l m   m a t e r i a l .  

F l e x i b l e   i n s u l a t i n g   c u r t a i n s   h a v i n g   t u b u l a r   u n i t s ,  

a l o n g   wi th   methods   of  making  such  s t r u c t u r e s ,   are   known 

in  the  p r i o r   a r t .   One  such  c u r t a i n   is  found  in  U.  S .  

P a t e n t   No,  4 , 0 1 9 , 5 5 4   and  a  method  for   making  t h a t   c u r t a i n  

is   found  in  U.  S.  P a t e n t   No.  3 , 9 6 3 , 5 4 9 .   However,   s u c h  

p r i o r   a r t   c u r t a i n s   r e q u i r e   r e l a t i v e l y   na r row  t u b u l a r   f o i l s  

of  2  to  3  i n c h e s   in  d i a m e t e r   and  use  a  s i n g l e   band  o f  

a d h e s i v e   b e t w e e n   a d j a c e n t   f o i l s .   As  w i n d i n g   speed   i s  

l i m i t e d   by  the  r a t e   at   which  a d h e s i v e   can  be  a p p l i e d   t o  

the   f o i l ,   the   p r i o r   a r t   method  is  q u i t e   s low.   F u r t h e r m o r e ,  

the  c u r t a i n   p r o d u c e d   has  on ly   one  t u b u l a r   t h i c k n e s s .  

A  b e e h i v e   l i k e   wa l l   s t r u c t u r e   wi th   m u l t i p l e  

c e l l s   for   i n s u l a t i n g   p u r p o s e s   is  i l l u s t r a t e d   in  F i n n i s h  

P a t e n t   No.  23939  d a t e d   May  31,  1950.  The  s t r u c t u r e   i s  

made  by  g l u i n g   t h i n   p l a t e s   of  pape r   to  each  o t h e r   and  t o  

o u t s i d e   s u r f a c e   b o a r d s   at  a r e a s   of  c o n t a c t   on  a l t e r n a t i n g  

s i d e s   of  the   p l a t e s .   A l t h o u g h   the  c e l l u l a t e d   s t r u c t u r e  

can  be  p r e s s e d   t o g e t h e r   for   t r a n s p o r t i n g   and  expanded   f o r  

i n s t a l l a t i o n ,   the   i n s u l a t i o n   board   has  r e l a t i v e l y   few  c e l l s  

in  each   row  and  t h o s e   c e l l s   cou ld   be  c o m p r e s s e d   a n d  



e x p a n d e d   only   a  few  t i m e s   w i t h o u t   d e t e r i o r a t i o n   of  t h e  

w a l l   m a t e r i a l .   A c c o r d i n g   to  t h i s   p a t e n t ,   the  a r e a   o f  

g l u e d   c o n t a c t   b e t w e e n   a d j a c e n t   p l a t e s   must  be  l i m i t e d   t o  

a  maximum  of  1/3  o f  t h e   w i d t h   of  the  a i r   c e l l ,   p r e s u m a b l y  

to  m i n i m i z e   the  s e v e r e   d i s t o r t i o n   t h a t   would  o c c u r   in  t h e  

w a l l s   of  t h e  p a r t i a l   c e l l s   a d j a c e n t   to  each  s u r f a c e   b o a r d .  

S i n c e   the   w id th   of  the   g l u e d   a r e a   is  t r a n s v e r s e   to  t h e  

d i r e c t i o n   in  which  i n s u l a t i o n   is   d e s i r e d ,   the   a i r   c e l l s  

must   be  f u l l y   e x p a n d e d   for   e f f e c t i v e   i n s u l a t i o n .  

Such  d i s a d v a n t a g e s   and  l i m i t a t i o n s   of  t h e   p r i o r  

a r t   a re   overcome  by  t he   t u b u l a r   s t r u c t u r e   of  t he   p r e s e n t  

i n v e n t i o n   which  may  have  a  p l u r a l i t y   of  i n s u l a t i n g   c a v i t i e s  

bo th   in  the  d i r e c t i o n   of  c u r t a i n   h e i g h t   and  in  t h e  

d i r e c t i o n   of  c u r t a i n   t h i c k n e s s .   While   the   i n s u l a t i n g  

p r o p e r t i e s   of  one  t u b u l a r   u n i t   a re   s i g n i f i c a n t ,   much  

b e t t e r   i n s u l a t i o n   can  be  p r o v i d e d   by  a  p l u r a l i t y   o f  

t u b u l a r   u n i t s   a c r o s s   the   c u r t a i n   t h i c k n e s s .   T h e  

i n s u l a t i n g   c h a r a c t e r i s t i c s   of  t h o s e   u n i t s   a re   f u r t h e r  

e n h a n c e d   by  a l i g n i n g   the   bands   of  a d h e r i n g   c o n t a c t   i n  

the   d i r e c t i o n   to  be  i n s u l a t e d .   The  i n s u l a t i n g   e f f e c t i v e n e s s  

of  the   t u b u l a r   c a v i t i e s   is  t h e r e b y   max imized   and  does  n o t  

change   s i g n i f i c a n t l y   w i t h   the   d e g r e e   of  e x p a n s i o n .  

The  nove l   method   d i s c l o s e d   fo r   p r o d u c i n g   i n s u l a t i n g  

c u r t a i n s   is  much  s i m p l e r   and  f a s t e r   and  more  e c o n o m i c a l  

t h a n   h e r e t o f o r e   known.  A  p l u r a l i t y   of  c u r t a i n s   a r e  

s i m u l t a n e o u s l y   p r o d u c e d   from  s t r i p s   of  r e l a t i v e l y  

i n e x p e n s i v e   m a t e r i a l .   The  i n d i v i d u a l   s t r i p s   may  be  o f  

any  t h i n   f l e x i b l e   m a t e r i a l ,   and  are   p r e f e r a b l y   of  t h i n   f i l m  

p l a s t i c .   A l t h o u g h   n a r r o w   r e l a t i v e   to  l e n g t h ,   t h e   s t r i p s  



may  be  many  f e e t   in  w i d t h ,   the  w i d t h   be ing   l i m i t e d   only   by 

p r a c t i c a l   c o n s i d e r a t i o n s   of  w i n d i n g   s h e e t   m a t e r i a l .  

In  p r a c t i c i n g   the  me thod ,   two  or  more  s t r i p s   a r e  

p u l l e d   s i m u l t a n e o u s l y   from  m u l t i p l e   s o u r c e s   and  e a c h  

p a s s e d   t h r o u g h   a  s t a t i o n   at  which  a d h e s i v e   is  a p p l i e d  

to  one  s u r f a c e   in  m u l t i p l e   t r a n s v e r s e l y   spaced   b a n d s .   The  

bands   are   a p p l i e d   in  a  s t a g g e r e d   r e l a t i o n s h i p   and  t h e  

s t r i p s   a r r a n g e d   a d j a c e n t   to  each  o t h e r   wi th   an  a d h e s i v e  

s u r f a c e   o p p o s i n g   a  n o n - a d h e s i v e   s u r f a c e .   The  bands   a r e  

p r e f e r a b l y   of  a  s u b s t a n t i a l l y   u n i f o r m   w i d t h   and  s p a c e d  

t r a n s v e r s e l y   from  each  o t h e r   a t   s u b s t a n t i a l l y   the   same  

d i s t a n c e .   The  w i d t h   of  each  band  c o r r e s p o n d s   to  t h e  

d e s i r e d   w i d t h   of  the   c o r r e s p o n d i n g   t u b u l a r   u n i t   in  i t s  

e x p a n d e d   s t a t e .   A c c o r d i n g l y ,   the   sum  of  the  w i d t h  

d i m e n s i o n s   of  a l l   bands   s p a c e d   t r a n s v e r s e l y   a c r o s s   t w o  

a d j a c e n t   s t r i p s   w i l l   e q u a l   a p p r o x i m a t e l y   the  o v e r a l l  

t h i c k n e s s   of  the  c u r t a i n   when  f u l l y   e x p a n d e d .  

A f t e r   a p p l i c a t i o n   of  the  a d h e s i v e   bands ,   the   s t r i p s  

a re   i n t e r l e a v e d   and  wound  in  s u p e r i m p o s e d   l a y e r s   a b o u t  

the   p e r i p h e r y   of  a  f o r m i n g   member  so  as  to  i n t e r l a m i n a t e  

a d j a c e n t   s t r i p s   and  the   bands   of  a d h e s i v e   t h e r e b e t w e e n .  

The  s t a g g e r e d   bands   be tween   s u c c e s s i v e   s t r i p s   p r o d u c e  

t u b u l a r   u n i t s   formed  w i th   a  lower   wa l l   from  one  l a y e r   a n d  

an  uppe r   wa l l   from  the  nex t   s u p e r i m p o s e d   l a y e r .   The  

uppe r   and  lower   w a l l s   a re   a d h e r i n g l y   s e c u r e d   t o g e t h e r   by  

bands   of  c o n t a c t   on  o p p o s i t e   s i d e s   of  the  t u b u l a r   c a v i t y  

and  each  tube   t hus   formed  is  a d h e r i n g l y   s e c u r e d   to  t h e  

n e x t   s u p e r i m p o s e d   tube   by  a  band  of  c o n t a c t   a c r o s s   a  

m i d s e c t i o n   of  the   upper   tube   w a l l .   The  s i d e   bands   a n d  



the   mid  band  a l l   e x t e n d   l o n g i t u d i n a l l y   a long   each  t u b e  

and  d e f i n e   n o n - a d h e r i n g   s i d e w a l l s   t h e r e b e t w e e n .   T u b u l a r  

u n i t s   so  a r r a n g e d   w i l l   expand  or  open  when  s t r e t c h e d  

in  a  d i r e c t i o n   t r a n s v e r s e   to  the  p l a n e   of  the  s t r i p s .  

As  used  in  t h i s   s p e c i f i c a t i o n ,   a  row  r e f e r s   t o  

t u b u l a r   u n i t s   a l i g n e d   wi th   c u r t a i n   h e i g h t   and  no t   t o  

s u c c e s s i v e   u n i t s   in  the   d i r e c t i o n   of  c u r t a i n   t h i c k n e s s .  

For  a  s i n g l e   row  of  t u b e s ,   the   minimum  number  of  t r a n s -  

v e r s e   bands   is   3,  a d d i t i o n a l   bands   b e i n g   spaced   t r a n s v e r s e l y  

d e p e n d i n g   upon  the  number  of  a d j o i n i n g   tube   rows  d e s i r e d .  

The  number  of  l a y e r s   wound  upon  the   f o rming   member  i s  

c h o s e n   to  y i e l d   the  d e s i r e d   number  of  t u b e s   in  each   r o w ,  

which   in  t u r n   d e t e r m i n e s   c u r t a i n   h e i g h t .   The  i n t e r -  

l a m i n a t i o n   of  on ly   two  s t r i p s   is  a l s o   p o s s i b l e   and  w i l l  

p r o d u c e   t u b u l a r   u n i t s   a d j o i n e d   by  bands   of  c o n t a c t   a c r o s s  

the   w i d t h   of  the   s t r i p s .   Thus ,   the   c u r t a i n   may  h a v e  

s u c c e s s i v e   t u b u l a r   u n i t s   a d j o i n i n g   in  the  d i r e c t i o n   o f  

c u r t a i n   h e i g h t   or  in  the  d i r e c t i o n   of  c u r t a i n   t h i c k n e s s  

or  in  bo th   d i r e c t i o n s ,   the   l a t t e r   b e i n g   p r e f e r r e d .  

A f t e r   w i n d i n g   is  c o m p l e t e ,   the   r e s u l t i n g   s t a c k   o f  

s u p e r i m p o s e d   t u b e s   is   cut   t r a n s v e r s e l y ,   removed  from  t h e  

f o r m i n g   member,  and  s t r a i g h t e n e d   i n t o   a  l i n e a r   s t a c k .  

Where  the   l e n g t h   of  the   t u b e s   is   a  m u l t i p l e   of  the   d e s i r e d  

c u r t a i n   w i d t h ,   a  c o r r e s p o n d i n g   number  of  t r a n s v e r s e   c u t s  

are   made  to  p r o d u c e   m u l t i p l e   c u r t a i n s .   Where  t h e r e   a r e  

3  or  more  a d j o i n i n g   rows  of  t u b e s ,   a  p l u r a l i t y   of  c u r t a i n s  

can  a l s o   be  p r o d u c e d   by  one  or  more  l o n g i t u d i n a l   c u t s  

down  the   tube   l e n g t h .  

A f t e r   s t r a i g h t e n i n g ,   the   s t r i p s   at  the   top  a n d  



b o t t o m   of  the  s t a c k   may  be  p u l l e d   a p a r t   to  expand  the  t u b e s .  

The  c u r t a i n   is  e x t e n d e d   to  i t s   f u l l   h e i g h t   when  the   t u b e s  

are   f u l l y   e x p a n d e d .   The  end  s t r i p s   may  then  be  moved  

t o g e t h e r   to  c o l l a p s e   one  or  more  t u b e s .   The  t u b e s   c o l l a p s e  

in  a c c o r d i o n   f a s h i o n   a l ong   f o l d   l i n e s   formed  by  the  s i d e  

bands   of  c o n t a c t .   When  f l a t t e n e d ,   the  h e i g h t   of  the   t u b e  

s t a c k   a p p r o x i m a t e s   the   t o t a l   t h i c k n e s s   of  the  s u p e r i m p o s e d  

l a y e r s   of  f i l m   m a t e r i a l .   To  f a c i l i t a t e   m a n i p u l a t i o n   o f  

the   c u r t a i n ,   one  end  may  be  s e c u r e d   to  a  m o u n t i n g   s l a t   a n d  

the  o t h e r   to  a  s econd   s l a t   movable   r e l a t i v e   to  the  f i r s t .  

P u l l   c o r d s   and  o t h e r   c o n v e n t i o n a l   h a r d w a r e   may  be  a d d e d  

to  the   s l a t s   to  mount  the  c u r t a i n   and  s e l e c t i v e l y   c o l l a p s e  

and  expand   the  t u b u l a r   u n i t s   in  a  manner   s i m i l a r   t o  

v e n e t i a n   b l i n d s .  

The  i n v e n t i o n   has  many  a d d i t i o n a l   o b j e c t s ,   some 

of  which   are   se t   f o r t h   h e r e .   The  t u b u l a r   s t r u c t u r e   c a n  

be  r e a d i l y   moun ted ,   w i th   or  w i t h o u t   s u p p o r t i n g   s l a t s  

a l o n g   the   end  s t r i p s ,   in  a  number  of  d i f f e r e n t   p o s i t i o n s  

for   a  wide  v a r i e t y   of  u s e s .   I t   has  wide  u t i l i t y   as  a  

t h e r m a l   i n s u l a t i n g   c u r t a i n   and  when  e x t e n d e d   v e r t i c a l l y  

can  s e r v e   as  a  s u b s t i t u t e   for   s to rm  windows,   s t o r m   d o o r s  

and  the   l i k e .   The  c u r t a i n   can  be  e x t e n d e d   h o r i z o n t a l l y  

and  p u l l e d   t a u t   to  s e r v e   as  i n s u l a t i o n   b e n e a t h   a  f l o o r   o r  

above  a  c e i l i n g .   The  i n d i v i d u a l   t u b e s   can  be  c o l l a p s e d  

and  e x p a n d e d   numerous   t i m e s   and  p r o v i d e   a  c u r t a i n   h a v i n g  

a  long  u s a b l e   l i f e .   In  i t s   c o l l a p s e d   s t a t e ,   e i t h e r   a s  

mounted   or  as  removed  for   s t o r a g e ,   the  c u r t a i n   f o l d s   i n t o  

a  s t a c k   of  t h i n   f l a t   s t r i p s   n e a t l y   a l i g n e d   in  a  c o l u m n .  



C u r t a i n s   of  v a r y i n g   h e i g h t   can  be  made  d e p e n d i n g  

upon  the   number  of  s t r i p s   s u p e r i m p o s e d   upon  the  f o r m i n g  

member.  M u l t i p l e   c u r t a i n s   of  l e s s   h e i g h t   than   o r i g i n a l l y  

formed  can  a l s o   be  made  by  c u t t i n g   the   l i n e a r   s t a c k   o f  

t u b e s   l o n g i t u d i n a l l y   in  a  d i r e c t i o n   t r a n s v e r s e   to  c u r t a i n  

h e i g h t .  

The  c o m p o s i t i o n   of  the   s t r i p   m a t e r i a l   may  b e  

s e l e c t e d   to  y i e l d   l i g h t   a d m i t t i n g   t u b e s   ( t r a n s p a r e n t   o r  

t r a n s l u c e n t ) ,   l i g h t   a b s o r b i n g   t u b e s   (b l ack   or  o t h e r   d a r k  

c o l o r s ) ,   or  l i g h t   r e f l e c t i n g   t u b e s .   A  p i g m e n t   m a t e r i a l  

may  a l s o   be  added  to  the  a d h e s i v e   used   so  t h a t   the   b a n d s  

of  c o n t a c t   have  s i m i l a r   l i g h t   c o n t r o l l i n g   c h a r a c t e r i s t i c s .  

With  l i g h t   c o n t r o l l i n g   b a n d s ,   the   d e g r e e   of  l i g h t   a d m i t t e d ,  

a b s o r b e d   or  r e f l e c t e d   can  be  c o n t r o l l e d   by  t i l t i n g   t h e  

uppe r   and  l ower   most  s t r i p s   by  means  of  a t t a c h e d   s l a t s  

which  w i l l   in  t u r n   p r o d u c e   a  c o r r e s p o n d i n g   t i l t   of  t h e  

l o n g i t u d i n a l l y   e x t e n d i n g   bands   in  a  manner   s i m i l a r   t o  

the   l o u v e r s   or  s l a t s   of  a  v e n e t i a n   b l i n d .   S i m i l a r   l i g h t  

c o n t r o l l i n g   c h a r a c t e r i s t i c s   can  be  o b t a i n e d   by  a p p l y i n g  

a p p r o p r i a t e   c o a t i n g s   to  one  or  more  s e c t i o n s   of  each  t u b e  

w a l l .  

The  t u b u l a r   s t r u c t u r e   has  many  o t h e r   a p p l i c a t i o n s ,  

such  as  s t r u c t u r a l   members  fo r   g r e e n h o u s e s   and  o t h e r  

b u i l d i n g s   r e q u i r i n g   the  a d m i s s i o n   of  l a r g e   amounts   of  l i g h t  

and  f o r   m o d u l a r   s t r u c t u r e s   u t i l i z i n g   f l e x i b l e   s h e e t  

m a t e r i a l .   The  t u b u l a r   u n i t s   may  be  r e i n f o r c e d   i n t e r n a l l y  

and  p o s i t i o n e d   on  end  as  s e l f - s u p p o r t i n g   w a l l s ,   f o l d i n g  

d o o r s   and  o t h e r   s t r u c t u r a l   c o m p o n e n t s .   The  t u b e s   may 

a l s o   be  s e a l e d   and  p r e s s u r i z e d   i n t e r n a l l y   w i th   a i r   a s  



s t r u c t u r a l   members  for   a i r   s u p p o r t e d   domes  and  the   l i k e .  

Numerous  o t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e  

i n v e n t i o n   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  the   a r t  

from  t h i s   s p e c i f i c a t i o n   and  the  a t t a c h e d   d r a w i n g s .  

B r i e f   D e s c r i p t i o n   of  the  D r a w i n g s  

The  i n v e n t i o n ,   bo th   as  to  i t s   s t r u c t u r e   and  m e t h o d  

of  m a n u f a c t u r e ,   may  be  f u r t h e r   u n d e r s t o o d   by  r e f e r e n c e  

to  the   d e t a i l e d   d e s c r i p t i o n   below  t a k e n   in  c o n j u n c t i o n  

w i t h   the  a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

F i g u r e   1  is  a  f r a g m e n t a r y   p e r s p e c t i v e   v iew  o f  

the   c u r t a i n   of  the   i n v e n t i o n   h a v i n g   a  s i n g l e   row  o f  

s u p e r i m p o s e d   t u b e s .  

F i g u r e   2  is  a  p e r s p e c t i v e   view  of  a  m o d i f i c a t i o n  

of  the   i n v e n t i o n   w h e r e i n   the  c u r t a i n   has  a  p l u r a l i t y   o f  

tube   rows  in  the  d i r e c t i o n   of  c u r t a i n   t h i c k n e s s .  

F i g u r e   3  is  a  p e r s p e c t i v e   view  of  the  c u r t a i n   o f  

F i g u r e   2  showing   a  p o r t i o n   c o l l a p s e d   i n t o   a  s t a c k   o f  

s u p e r i m p o s e d   t u b e s   and  i l l u s t r a t i n g   means  for   m o u n t i n g  

and  s e l e c t i v e l y   c o l l a p s i n g   and  e x p a n d i n g   the  c u r t a i n .  

F i g u r e   4  is  a  p e r s p e c t i v e   view  of  an  a p p a r a t u s   f o r  

making  the   t u b u l a r   c u r t a i n   a c c o r d i n g   to  the  m e t h o d   of  t h e  

i n v e n t i o n .  

F i g u r e   5  is  an  end  view  of  the  t u b u l a r   c u r t a i n  

as  removed  from  the  a p p a r a t u s   of  F i g u r e   4  and  s t r a i g h t e n e d  

i n t o   a  l i n e a r   s t a c k   of  f u l l y   c o l l a p s e d   t u b u l a r   u n i t s ,  

F i g u r e   6  is  an  end  view  of  the  t u b u l a r   c u r t a i n  

of  F i g u r e   1  as  cut   from  the  s t a c k   of  F i g u r e   5  a l o n g   c u t  

l i n e   Y'  and  p a r t i a l l y   e x p a n d e d .  

F i g u r e   7  is  an  end  view  showing   the  c u r t a i n   o f  



F i g u r e   6  in  i t s   f u l l y   expanded   s t a t e .  

F i g u r e   8  is  an  end  view  of  the  t u b u l a r   c u r t a i n   o f  

F i g u r e   2  as  cut   from  the  s t a c k   of  F i g u r e   5  a long   cut   l i n e  

Y  and  p a r t i a l l y   e x p a n d e d .  

F i g u r e   9  is   an  end  view  showing  the  c u r t a i n   o f  

F i g u r e   8  in  i t s   f u l l y   expanded   s t a t e .  

D e t a i l e d   D e s c r i p t i o n   of  the  I n v e n t i o n  

One  embod imen t   of  the   t u b u l a r   c u r t a i n   of  t h e  

p r e s e n t   i n v e n t i o n ,   g e n e r a l l y   d e s i g n a t e d   10,  is  shown  i n  

F i g u r e   1  of  the   d r a w i n g s .   The  c u r t a i n   is  c o m p r i s e d   of  a 

row  of  t u b e s   Cl  which   are   s u p e r i m p o s e d   one  a top   the  o t h e r  

in  the   d i r e c t i o n   of  c u r t a i n   h e i g h t   as  b e s t   i l l u s t r a t e d  

in  F i g u r e s   1  and  7.  Each  tube   has  the  same  s t r u c t u r e   a s  

tube   12  which   w i l l   be  d e s c r i b e d   in  d e t a i l .   The  t ube   12 

has  an  upper   w a l l   14  and  a  lower   wa l l   15,  each  wa l l   h a v i n g  

two  l o n g i t u d i n a l l y   e x t e n d i n g   e d g e s .   The  edges   of  one  w a l l  

abu t   the   c o r r e s p o n d i n g   edges   of  the   o t h e r   wa l l   a l o n g   b a n d s  

of  c o n t a c t   16  and  17  on  o p p o s i t e   s i d e s   of  the   t u b u l a r  

c a v i t y .   The  p o r t i o n s   of  each  w a l l   w i t h i n   the  bands   o f  

c o n t a c t   16  and  17  are   a d h e r i n g l y   s e c u r e d   t o g e t h e r   by  

a p p r o p r i a t e   means  c o m p a t i b l e   w i th   the   wa l l   m a t e r i a l ,  

p r e f e r a b l y   an  a d h e s i v e .   With  r e f e r e n c e   to  F i g u r e   7 ,  

upper   w a l l   14  has  two  s i d e   s e c t i o n s   14a  and  14c  and  a 

mid  s e c t i o n   14b,  and  lower   wa l l   15  has  two  s i d e   s e c t i o n s  

15a  and  15c  and  a  mid  s e c t i o n   15b.  Tube  12  is  s u p e r i m p o s e d  

a top   an  u n d e r l y i n g   tube   18  and  a d h e r i n g l y   s e c u r e d   t h e r e t o  

a long   a  band  of  c o n t a c t   c o e x t e n s i v e   wi th   lower   mid  s e c t i o n  

15b.  An  o v e r l y i n g   tube   19  is  s u p e r i m p o s e d   a top   tube   12 

and  a d h e r i n g l y   s e c u r e d   t h e r e t o   a l o n g   a  band  of  c o n t a c t  



c o e x t e n s i v e   w i t h   uppe r   mid  s e c t i o n   1 4 b .  

A l t h o u g h   c u r t a i n   Cl  can  be  hung  d i r e c t l y   by  

a t t a c h m e n t   of  u p p e r m o s t   s t r i p   21  to  an  o v e r h e a d   s t r u c t u r e ,  

i t   is  p r e f e r a b l y   p r o v i d e d   wi th   a  m o u n t i n g   s l a t   23  and  a  

movable   s l a t   24  of  a  much  more  r i g i d   m a t e r i a l ,   such  a s  

wood  or  m e t a l .   The  s l a t s   may  be  a d j u s t e d   r e l a t i v e   t o  

each  o t h e r   fo r   c o l l a p s i n g   and  e x p a n d i n g   the  c u r t a i n   by  

means  of  a  d r a w s t r i n g   or  p u l l   cord  25  which  p a s s e s   t h r o u g h  

a  s e r i e s   of  a p e r t u r e s   26  in  the  s l a t s   and  i n t e r v e n i n g  

t u b e s   of  the   c u r t a i n .   The  end  of  cord  25  is  k n o t t e d   o r  

o t h e r w i s e   s e c u r e d   at  27  to  s l a t   24  so  t h a t   the  l a t t e r   c a n  

be  s e l e c t i v e l y   a d j u s t e d   by  m a n i p u l a t i o n   of  the   c o r d .   U p p e r  

s l a t   23  can  be  used  fo r   m o u n t i n g   the  c u r t a i n   and  p u l l   c o r d  

25  a r r a n g e d   fo r   m a n i p u l a t i o n   in  the  manner   d e s c r i b e d  

below  for   the   embod imen t   of  F i g u r e   3.  

In  the  p r e f e r r e d   e m b o d i m e n t ,   the  l e n g t h   of  t h e  

s l a t s   c o r r e s p o n d s   s u b s t a n t i a l l y   to  the  w id th   of  the   c u r t a i n  

and  the   w i d t h   of  the  s l a t s   c o r r e s p o n d s   s u b s t a n t i a l l y   t o  

the  w i d t h   of  the   t h i n - f i l m   s t r i p s   from  which  the   c u r t a i n  

is  made.  The  f u l l   l e n g t h   and  w id th   of  the   s t r i p s   a r e  

t h e r e b y   s a n d w i c h e d   be tween   the  s l a t s   when  the  t u b e s   a r e  

c o l l a p s e d .   A c c o r d i n g l y ,   when  f u l l y   e x p a n d e d ,   the   t r a n s -  

v e r s e   w i d t h   of  the   t u b e s   is  s u b s t a n t i a l l y   l e s s   than   t h e  

w i d t h   of  the   s l a t .   In  the  embodiment   of  F i g u r e   1,  t h e  

s i d e   s e c t i o n s   of  each  tube   have  a  w i d t h   of  abou t   o n e - h a l f  

the  w i d t h   of  mid  s e c t i o n s   such  t h a t   the   w id th   of  s l a t s   23 

and  24  is  a b o u t   t w i c e   t h a t   of  the  mid  s e c t i o n s .   F o r  

p u r p o s e s   of  i l l u s t r a t i n g   the  e f f e c t   of  c h a n g i n g   t h o s e  

d i m e n s i o n s ,   d i f f e r e n t   r e l a t i v e   d i m e n s i o n s   of  the   c o r r e s -  



p o n d i n g   p a r t s   are  shown  in  F i g u r e   7.  Here  the  s i d e  

s e c t i o n s   are   a p p r o x i m a t e l y   e q u a l   to  the  mid  s e c t i o n s .  

C o r r e s p o n d i n g   s l a t s   s h o u l d  t h e r e f o r e   have  a  w i d t h   a b o u t  

t h r e e   t i m e s   the  w i d t h   of  the   mid  s e c t i o n s   ( i f   14a  =  1 4 c  

=  14b   =  1",  then   14a  +  14b  +  14c  =  3 " ) .  

With  f u r t h e r   r e f e r e n c e   to  F i g u r e   7,  the   row  C l  

as  formed  has  l o o s e   upper   ends  21a  and  21c  and  l o o s e  

lower   ends  may  be  cut   o f f   or  used  to  s e c u r e   the   t o p  

and  b o t t o m   of  the  c u r t a i n   to  s l a t s   23  and  24,  r e s p e c t i v e l y .  

The  t u b u l a r   c a v i t i e s   d e f i n e d   by  the  u p p e r   a n d  

lower   tube   w a l l s   c o n t a i n   e s s e n t i a l l y   s t i l l   or  dead  a i r  

s i n c e   t h o s e   w a l l s   p r e v e n t   any  t r a n s v e r s e   movement   of  a i r .  

A c c o r d i n g l y ,   where  a  h igh   d e g r e e   of  t h e r m a l   i n s u l a t i o n  

is  d e s i r e d ,   the  t u b e s   s h o u l d   be  made  of  an  i m p e r m e a b l e  

m a t e r i a l   of  low  h e a t   c o n d u c t i v i t y .   The  tube   m a t e r i a l  

s h o u l d   a l s o   be  s u f f i c i e n t l y   f l e x i b l e   for   the  t u b e s   t o  

f u l l y   expand  unde r   t h e i r   own  w e i g h t   and  the   w e i g h t   o f  

lower   s l a t   24  and  of  a  d u r a b i l i t y   a l l o w i n g   r e p e a t e d  

f l e x u r e   w i t h o u t   c r a c k i n g   or  o t h e r   d e t e r i o r a t i o n .   A  g o o d  

g r a d e   of  t h i n   p o l y e t h y l e n e   or  e q u i v a l e n t   p l a s t i c   s h e e t i n g  

w i l l   s a t i s f y   t h e s e   r e q u i r e m e n t s .  

Each  s i d e   of  the   t u b u l a r   c a v i t y   is  a  c o m p o s i t e  

of  two  s i d e   s e c t i o n s ,   one  from  the  upper   and  the   o t h e r  

from  the   lower   tube   w a l l .   The  s i d e   bands  j o i n i n g   t h o s e  

two  s e c t i o n s   form  f o l d   l i n e s   a long   each  s i d e   of  t h e  

t u b u l a r   u n i t s   making  up  the  c u r t a i n .   The  d o u b l e   w a l l  

t h i c k n e s s   and  the  a d h e r i n g   m a t e r i a l   at  the   s i d e b a n d   j u n c t u r e  

p r o v i d e   r e i n f o r c e m e n t   of  the   tube   s t r u c t u r e   at   the   p o i n t  

of  g r e a t e s t   s t r e s s   and  wa l l   f l e x u r e .  



A n o t h e r   embodiment   of  the  i n v e n t i o n   is  i l l u s t r a t e d  

in  F i g u r e s   2,  3  and  9,  the   o v e r a l l   s t r u c t u r e   be ing   g e n e r -  

a l l y   d e s i g n a t e d   30  and  the  c u r t a i n   p o r t i o n   t h e r e o f   C2.  

C u r t a i n   C2  is  c o m p r i s e d   of  a  p l u r a l i t y   of  tube   rows  31,  

32,  33,  34  and  35,  one  a d j o i n i n g   the  o t h e r   in  the  d i r e c t i o n  

of  c u r t a i n   t h i c k n e s s .   Each  row  is  c o m p r i s e d   of  a  p l u r a l i t y  

of  s u p e r i m p o s e d   t u b e s   h a v i n g   the  same  s t r u c t u r e   as  t h e  

t u b e s   in  row  C1  of  F i g u r e   1 .  

The  bands  of  a d h e r i n g   c o n t a c t   be tween   s u p e r i m p o s e d  

s t r i p s   have  been  a s s i g n e d   a  d e s i g n a t i o n   c o r r e s p o n d i n g   t o  

the   bands   of  a d h e s i v e   a p p l i e d   when  making  the  c u r t a i n   a s  

d e s c r i b e d   l a t e r   w i th   r e f e r e n c e   to  F i g u r e   4.  R e f e r r i n g  

now  to  F i g u r e s   2  and  9,  the   s u p e r i m p o s e d   t u b e s   of  r o w  

31  are   j o i n e d   t o g e t h e r   by  bands   of  c o n t a c t   Al,  the  t u b e s  

of  row  32  by  bands   B2,  the  t u b e s   of  row  33  by  bands  A2, 

the  t u b e s   of  row  34  by  bands   B3,  and  the  t u b e s   of  r o w  

35  by  bands   A3.  These   bands   form  the  mid  s e c t i o n s   o f  

the   c o r r e s p o n d i n g   t u b e s .   The  upper   and  lower   s i d e   s e c t i o n s  

of  t u b e s   31  a re   j o i n e d   t o g e t h e r   on  o p p o s i t e   s i d e s   o f  

each  t u b u l a r   c a v i t y   by  bands   of  c o n t a c t   Bl  and  B2,  t h e  

s i d e   s e c t i o n s   of  t u b e s   32  by  bands   Al  and  A2,  the  s i d e  

s e c t i o n s   of  t u b e s   33  by  bands   B2  and  B3,  the  s i d e   s e c t i o n s  

of  t u b e s   34  by  bands   A2  and  A3,  and  the  s i de   s e c t i o n s   o f  

t u b e s   35  by  bands   B3  and  B4.  As  e v i d e n t   from  the  f o r e g o i n g ,  

t h o s e   bands   i n t e r v e n i n g   b e t w e e n   the  o u t e r   v e r t i c a l   w a l l s  

40  and  41  of  c u r t a i n   C2  s e r v e   both   as  a  band  of  c o n t a c t  

j o i n i n g   the  s i d e   s e c t i o n s   of  the  t u b e s   in  an  a d j a c e n t   r ow .  

Bands  i n s i d e   of  o u t e r   tube   rows  31  and  35  j o i n   the  s i d e  

s e c t i o n s   of  two  a d j a c e n t   rows,   one  at  each  edge  of  t h e  



a d j o i n i n g   band.   For  e x a m p l e ,   band  B2  a d h e r i n g l y   s e c u r e s  

s u p e r i m p o s e d   t u b e s   32  one  a top   the  o t h e r   in  the   d i r e c t i o n  

of  c u r t a i n   h e i g h t   and  a l s o   a d h e r i n g l y   s e c u r e s   the   u p p e r  

and  lower   s i d e   s e c t i o n s   on  one  s i d e   of  t u b e s   33.  As 

e x p l a i n e d   w i t h   r e f e r e n c e   to  c u r t a i n   Cl,  the   b a n d s   a d j o i n i n g  

the   s i d e   s e c t i o n s   of  each  t ube   d e f i n e   f o ld   l i n e s   for   t h e  

c o l l a p s e   and  e x p a n s i o n   of  t h a t   tube   and  the  c u r t a i n   as  a  

who le .   The  t u b e s   t h e r e f o r e   c o l l a p s e   i n t o   a  s y m m e t r i c a l  

s t a c k   S  when  c o m p r e s s e d   t o g e t h e r   as  i l l u s t r a t e d   in  F i g u r e  

3.  In  F i g u r e   3,  t h e r e   is  shown  a  p a i r   of  p u l l   c o r d s   50 

and  60  and  c o r r e s p o n d i n g   p u l l e y   m e c h a n i s m s   51  and  61 

for   m a n i p u l a t i n g   the  m u l t i r o w   t u b u l a r   c u r t a i n   C2.  P u l l  

cord   50  p a s s e s   over   a  p u l l e y   54  and  down  t h r o u g h   a  s e r i e s  

of  a p e r t u r e s   52  in  a  s u p p o r t   s l a t   42,  a  movab le   s l a t   44 

and  the   i n t e r v e n i n g   t u b e s   of  c e n t e r   t ube   row  33.  The  

end  of  p u l l   cord   50  is  s e c u r e d   to  the  movable   s l a t   44  b y  a  

knot  53  or  o t h e r   f a s t e n i n g   means  as  seen  in  F i g u r e   2 .  

P u l l e y   54  is  r o t a t a b l y   mounted   upon  a  s h a f t   55  s u p p o r t e d  

by  a  p a i r   of  b r a c k e t s   56-56  which   may  be  s e c u r e d   to  m o u n t -  

ing  s l a t   42  by  s c rews   57  or  the   l i k e .   In  a  s i m i l a r   m a n n e r ,  

p u l l   co rd   60  p a s s e s   over   a  p u l l e y   64  and  t h r o u g h   a p e r t u r e s  

62  and  is  s e c u r e d   to  movable   s l a t   44  by knot 63.  Pu l l ey  

64  is   r o t a t a b l y   mounted  upon  s h a f t   65  s u p p o r t e d   by  a  p a i r  

of  b r a c k e t s   66-66  which  a re   s e c u r e d   to  s l a t   42  by  s c r e w s  

67  or  the   l i k e .  

The  s l a t   42  may  be  mounted   in  a  window,  doorway  o r  

o t h e r   o p e n i n g   by  means  of  e y e b o l t s   68  or  o t h e r   m o u n t i n g  

b r a c k e t s   which  may  be  p o s i t i o n e d   at  each  c o r n e r   of  t h e  

m o u n t i n g   s l a t   as  i l l u s t r a t e d   in  F i g u r e   3.  M o u n t i n g  



e y e b o l t s   68  c o o p e r a t e   w i th   hooks  or  o t h e r   c o o p e r a t i n g  

f a s t n e r s   (not  shown)  as  can  be  mounted   a long   the  top  o f  

a  f rame  a r o u n d   the   o p e n i n g   or  on  a d j a c e n t  s t r u c t u r e ,   s u c h  

as  a  c e i l i n g ,  

The  manner   in  which  c u r t a i n   C2  is  a t t a c h e d   to  e n d  

s l a t s   42  and  44  w i l l   now  be  d e s c r i b e d .   With  r e f e r e n c e   t o  

F i g u r e   9,  c u r t a i n   C2  is  p r e f e r a b l y   made  w i t h o u t   a n y  

a d h e r i n g   m a t e r i a l   on  the  uppe r   s u r f a c e   of  u p p e r m o s t   s t r i p  

38  or  on  the   l o w e r m o s t   s u r f a c e   of  l o w e r m o s t   s t r i p   39.  T h i s  

l e a v e s   a  s e r i e s   of  u n a d h e r e d   upper   s e c t i o n s   38a,  38b,  38c  

and  38d  and  u n a d h e r e d   lower   s e c t i o n s   39a,  39b,  39c  a n d  

39d.  These   may  be  l e f t   a l ong   or  cut   as  i l l u s t r a t e d   by  t h e  

cu t   l i n e   K  t h r o u g h   the  lower   s e c t i o n s .   A l t h o u g h   the   e n d  

s t r i p s   can  be  s e c u r e d   to  the   s l a t s   in  the  shape  shown  i n  

F i g u r e   9,  i t   is  p r e f e r a b l e   to  a t t a c h   t h o s e   s t r i p s   in  a  

f l a t t e n e d   s t a t e   so  t h a t   a  n e a t l y   f o l d e d   s t a c k   S  w i l l   b e  

p r o d u c e d   when  the   c u r t a i n   is  c o l l a p s e d .   Be fo re   a t t a c h m e n t ,  

the   a i d e   s e c t i o n s   38a  and  38d  and  39a  and  39d  a re   p u l l e d  

t r a n s v e r s e l y   a p a r t   in  the  d i r e c t i o n   of  c u r t a i n   t h i c k n e s s  

c a u s i n g   the  u p p e r m o s t   and  l o w e r m o s t   t u b e s   of  rows  32  a n d  

34  and  some  a d j a c e n t   t u b e s   to  f l a t t e n   as  seen  in  a r e a s  

D  and  D'  of  F i g u r e   2.  The  f l a t t e n e d   upper   and  l o w e r  

s u r f a c e s   a re   t hen   s e c u r e d   to  the   c o r r e s p o n d i n g   s l a t s   b y  

an  a p p r o p r i a t e   means  of  a t t a c h m e n t ,   such  as  a  l a y e r   o f  

a d h e s i v e .   S t a p l e s ,   n a i l s   and  s i m i l a r   means  of  p h y s i c a l  

a t t a c h m e n t   can  a l s o   be  e m p l o y e d .   When  the  c u r t a i n   i s  

so  s e c u r e d ,   the  d i s t o r t i o n   in  a r e a s   D  and  D'  is  r e l a t i v e l y  

minor   and  dampens  out  w i t h i n   a  few  t u b e s   of  the  end  of  e a c h  

row  so  t h a t   the  major   i n t e r v e n i n g   p o r t i o n   of  the  c u r t a i n  



expands   i n t o   a  s y m m e t r i c a l   u n d i s t o r t e d   shape  of  a t t r a c t i v e  

a p p e a r a n c e .  

The  w i d t h   of  the   s i d e   s e c t i o n s   and  mid  s e c t i o n s  

of  each   t ube   w i l l   a g a i n   d e t e r m i n e   the  w id th   of  the   s l a t s  

to  be  used  w i t h   the  c u r t a i n .   The  s l a t   w id th   i s ,   of  c o u r s e ,  

a l s o   a  f u n c t i o n   of  the   number  of  tube   rows  making  up  t h e  

c u r t a i n .   P r e f e r a b l y ,   the   number  of  rows  and  the  s e c t i o n  

w i d t h s   a re   c h o s e n   so  t h a t   the   c o l l a p s e d   t h i c k n e s s   does  n o t  

e x c e e d   t w i c e  t h e   f u l l y   e x p a n d e d   t h i c k n e s s   of  the  c u r t a i n .  

Where  the   c u r t a i n   c o n s i s t s   of  f i v e   tube   rows  as  shown,  t h e  

w i d t h   of  each  s i d e   s e c t i o n   s h o u l d   be  abou t   1/2  the   mid  b a n d  

w i d t h .   Thus  i f   the  mid  band  w i d t h   is  1"  and  the  s i d e  

s e c t i o n   w i d t h   is  1 / 2 " ,   the   t h i c k n e s s   of  the  f u l l y   e x p a n d e d  

c u r t a i n   w i l l   be  abou t   5"  and  the   s l a t   w id th   s h o u l d   b e  

a b o u t   8"  (5  mid  bands   =  5",  6  s i d e   s e c t i o n s   =  3"  a n d  

5"  +  3"  =  8 " ) .   These  r e l a t i v e   d i m e n s i o n s   a p p r o x i m a t e  

t h o s e   i l l u s t r a t e d   in  F i g u r e s   2  and  3.  For  p u r p o s e s   o f  

i l l u s t r a t i n g   the   e f f e c t   of  t h o s e   d i m e n s i o n s ,   the   s i d e  

s e c t i o n s   shown  in  F i g u r e   9  have  a  w i d t h   about   e q u a l   t o  

t h a t   of  the   mid  b a n d s .   I f   the   o u t e r m o s t   bands  Bl  and  B4 

are   to  be  i n c l u d e d   be tween   the  s l a t s ,   the   s l a t   w i d t h   s h o u l d  

be  i n c r e a s e d   by  t h o s e   i n c r e m e n t s .  

The  method  of  making  the   t u b u l a r   c u r t a i n   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d .   With  r e f e r e n c e  

to  F i g u r e   4,  a  f i r s t   s u p p l y   r o l l   80  and  a  second   s u p p l y  

r o l l   90  p r o v i d e   c o n t i n u o u s   s t r i p s   82  and  92  of  t h i n - f i l m  

m a t e r i a l ,   p r e f e r a b l y   t h i n   s h e e t s   of  p l a s t i c .   S t r i p   82 

p a s s e s   t h r o u g h   an  upper   a d h e s i v e   s t a t i o n   A  c o m p r i s e d   o f  

a  g u i d e   r o l l e r   83  for   t e n s i o n i n g   and  d i r e c t i n g   the  s t r i p  



over   a  s e r i e s   of  a p p l i c a t o r   w h e e l s   Ml,  M2,  M3  and  M4 

mounted  for   r o t a t i o n   upon  a  s h a f t   85.  The  a p p l i c a t o r  

w h e e l s   M  c o n t a c t   the  u n d e r s i d e   of  s t r i p   82  and  u n d e r l y i n g  

t h o s e   w h e e l s   is  a  p i c k - u p   r o l l e r   86  mounted  for   r o t a t i o n  

p a r t i a l l y   submerged   in  an  a d h e s i v e   c o n t a i n e d   in  a  t r o u g h  

8 8 .  

S t r i p   92  p a s s e s   t h r o u g h   a  lower   a d h e s i v e   s t a t i o n  

B  c o m p r i s e d   of  a  gu ide   r o l l e r   93  for   t e n s i o n i n g   a n d  

d i r e c t i n g   the   s t r i p   over   a  s e r i e s   of  a p p l i c a t o r   w h e e l s  

N1,  N2,  N3,  N4  and  N5  mounted  for   r o t a t i o n   upon  a  s h a f t  

95.  The  a p p l i c a t o r   w h e e l s   N  c o n t a c t   the  u n d e r s i d e   o f  

s t r i p   92  and  u n d e r l y i n g   t h o s e   w h e e l s   is  a  p i c k - u p   r o l l e r  

96  mounted   fo r   r o t a t i o n   p a r t i a l l y   submerged   in  an  a d h e s i v e  

c o n t a i n e d   in  a  t r o u g h   98.  A f t e r   p a s s i n g   t h r o u g h   t h e  

a d h e s i v e   s t a t i o n s ,   s t r i p   92  is  i n t e r l e a v e d   b e n e a t h   s t r i p  

82  and  the  two  s t r i p s   wound  s i m u l t a n e o u s l y   upon  a  f o r m i n g  

member,   g e n e r a l l y   d e s i g n e d   F.  I t   is  to  be  u n d e r s t o o d   t h a t  

the  s u p p l y   r o l l s ,   the   r o l l e r s   and  w h e e l s   of  the   a d h e s i v e  

s t a t i o n s ,   and  the  f o r m i n g   member  a re   s u i t a b l y   mounted   f o r  

r o t a t i o n   r e l a t i v e   to  each  o t h e r ,   and  t h a t   the  f o r m i n g  

member  is  d r i v e n   by  c o n v e n t i o n a l   m a c h i n e r y   to  wind  t h e  

c o n t i n u o u s   g u i d e   s t r i p s   82  and  92  t h e r e o n   in  i n t e r l e a v e d  

f a s h i o n .   Guide  r o l l e r s   83  and  93  m a i n t a i n   s u f f i c i e n t  

t e n s i o n   on  the  s t r i p s   to  p r o d u c e   a  f l a t   even  s t a c k   o f  

s u p e r i m p o s e d   s t r i p s   a round   the   p e r i p h e r y   of  the   f o r m i n g  

m e m b e r .  

The  f o r m i n g   member  is  shown  as  a  c y l i n d r i c a l   d r u m  

100  for   p u r p o s e s   of  i l l u s t r a t i o n .   The  f o r m i n g   member  may 

t ake   o t h e r   s h a p e s   c a p a b l e   of  p r o v i d i n g   a  c o n t i n u o u s  



w i n d i n g   s u r f a c e   abou t   t h e i r   p e r i p h e r y .   For  example ,   t h e  

member  may  be  c o m p r i s e d   of  an  e n d l e s s   b e l t   s u p p o r t e d   upon 

two  or  more  drums  or  r o l l e r s   as  shown  in  U.  S.  P a t e n t   No. 

3 , 9 6 3 , 5 4 9 .  

The  m a n u f a c t u r i n g   p r o c e s s   is  i n i t i a t e d   by  d e t a c h a b l y  

f a s t e n i n g   the  end  of  s t r i p   92  to  the  p e r i p h e r y   of  t h e  

f o r m i n g   member  F  by  means  of  c l a m p i n g   d e v i c e s   (not  shown) 

so  t h a t   movement  of  the   p e r i p h e r y   in  the  d i r e c t i o n   o f  

a r row  Q  w i l l   p u l l   the   s t r i p   from  the  s u p p l y   r o l l   a n d  

t h r o u g h   a d h e s i v e   s t a t i o n   B.  S t r i p   92  is  a t t a c h e d   to  t h e  

f o r m i n g   member  a p p r o x i m a t e l y   at  l o c a t i o n   T.  The  end  o f  

s t r i p   92  is   p u l l e d   a round   once  and  t hen   the   end  of  s t r i p  

82  i s   a t t a c h e d   at   a p p r o x i m a t e l y   the  same  l o c a t i o n   b y  

means  of  a  s e c o n d   c l a m p i n g   d e v i c e   (not  shown) .   A d h e s i v e  

s t a t i o n s   A  and  B  are   then   p l a c e d   in  p o s i t i o n   for   a p p l i -  

c a t i o n   of  the   a d h e s i v e   to  each  s t r i p .   As  s t r i p   82  i s  

p u l l e d   t h r o u g h   s t a t i o n   A,  r o l l e r   86  p i c k s   up  a d h e s i v e   f r o m  

t r o u g h   88  and  s u p p l i e s   i t   to  the  s e t   of  a p p l i c a t o r   w h e e l s  

M  which  in  t u r n   app ly   the  a d h e s i v e   to  the  u n d e r s i d e   of  t h e  

s t r i p   in  a  p l u r a l i t y   of  na r row  t r a n s v e r s e l y   spaced   b a n d s  

e x t e n d i n g   l o n g i t u d i n a l l y   a long   the  s t r i p   l e n g t h ,   b a n d s  

Al,  A2,  A3  and  A4  b e i n g   a p p l i e d   by  a p p l i c a t o r   whee l s   Ml,  

M2,  M3  and  M4,  r e s p e c t i v e l y .  

As  s t r i p   92  is  p u l l e d   t h r o u g h   s t a t i o n   B,  r o l l e r  

96  p i c k s   up  a d h e s i v e   from  t r o u g h   98  and  s u p p l i e s   i t   t o  

the  s e t   of  a p p l i c a t o r   whee l s   N  which  in  t u r n   app ly   t h e  

a d h e s i v e   to  the   u n d e r s i d e   of  the   s t r i p   in  a  p l u r a l i t y   o f  

n a r r o w   t r a n s v e r s e l y   spaced   bands   e x t e n d i n g   l o n g i t u d i n a l l y  

a long   the   s t r i p   l e n g t h ,   bands  Bl,  B2,  133,  B4  and  B5  b e i n g  

a p p l i e d   by  a p p l i c a t o r   whee l s   N1,  N2,  N3,  N4  and  N5, 

r e s p e c t i v e l y ,  



A f t e r   a p p l i c a t i o n   of  the  a d h e s i v e   b a n d s ,   the  s t r i p s  

are   wound  in  i n t e r l e a v e d   f a s h i o n   a round   the  p e r i p h e r y   o f  

the  f o r m i n g   member  to  p r o d u c e   bands  of  c o n t a c t   a d h e r i n g l y  

s e c u r i n g   each  s t r i p   to  the  nex t   s u p e r i m p o s e d   s t r i p .   The 

upper   s e t   of  a d h e s i v e   bands  A  is  o f f s e t   t r a n s v e r s e l y  

r e l a t i v e   to  the  lower   se t   of  a d h e s i v e   bands   B  as  v i e w e d  

from  l e f t   to  r i g h t   in  F i g u r e s   4  and  5.  This   o f f s e t   b e t w e e n  

a d h e s i v e   bands   A  r e l a t i v e   to  a d h e s i v e   bands  B  s t a g g e r s   t h e  

bands  of  a d h e r i n g   c o n t a c t   be tween   s u c c e s s i v e   s t r i p s .   T h u s ,  

the  t r a n s v e r s e   d i s t a n c e   be tween   a d j a c e n t   bands   on  o p p o s i t e  

s i d e s   of  the   same  s t r i p   s u b s t a n t i a l l y   d e f i n e s   t he   wid th   o f  

the  u n a d h e r e d   s i d e   s e c t i o n   of  each  tube   w a l l .   I t   is  t h i s  

s t a g g e r e d   r e l a t i o n s h i p   t h a t   p r o d u c e s   the  e x p a n d e d   c u r t a i n  

s t r u c t u r e s   shown  in  F i g u r e s   6  t h r o u g h   9 .  

This   d i s t a n c e   a round   the  p e r i p h e r y   of  t h e   f o r m i n g  

member  is   p r e f e r a b l y   e q u a l   to  or  a  m u l t i p l e   of  the   w i d t h  

of  the  c u r t a i n s   to  be  made.  When  the   number  of  w i n d i n g s  

on  the  f o r m i n g   member  w i l l   p r o d u c e   the   d e s i r e d   h e i g h t   o f  

the  c u r t a i n   in  i t s   expanded   s t a t e ,   the   w i n d i n g   o p e r a t i o n  

is  s t o p p e d   and  the  wound  s t a c k   of  t u b e s   cut   t r a n s v e r s e l y  

a long   a  l i n e   X-X'  shown  in  F i g u r e   4.  A  s i n g l e   cu t   p r o d u c e s  

a  c u r t a i n   w i d t h   e q u a l   to  the  c i r c u m f e r e n t i a l   d i s t a n c e .  

M u l t i p l e   c u t s   c o r r e s p o n d i n g   to  t h e  n u m b e r   of  c u r t a i n   w i d t h  

m u l t i p l e s   making   up  the  c i r c u m f e r e n t i a l   d i s t a n c e   w i l l  

p r o d u c e   the   c o r r e s p o n d i n g   number  of  c u r t a i n s .   The  f i r s t  

cut   l i n e   X-X'  is  p r e f e r a b l y   over   the  l o c a t i o n   a t   w h i c h  

a d h e s i v e   was  f i r s t   a p p l i e d   to  the  f i r s t   l a y e r   of  s t r i p  

82.  The  d i s t a n c e   be tween   t h a t   l o c a t i o n   and  the   p o i n t   o f  

a t t a c h m e n t   T  is  d e t e r m i n e d   by  the  d i s t a n c e   b e t w e e n   t h e  



a d h e s i v e   s t a t i o n s   and  the  p o i n t   of  a t t a c h m e n t ,   t h a t   b e i n g  

the  d i s t a n c e   the  a d h e s i v e   must  t r a v e l   b e f o r e   i n t e r l a m i n a t i o n  

o c c u r s .  

A f t e r   s e v e r i n g   the  s t r i p s   a long   l i n e   X-X' ,   t h e  

w i n d i n g   is  r emoved .   S ince   no  a d h e s i v e   was  p l a c e d   on  t h e  

u n d e r s i d e   of  the   f i r s t   s t r i p   of  m a t e r i a l ,   t h e r e   is  no  

a d h e r i n g   c o n t a c t   be tween   t h a t   s t r i p   and  the  u n d e r l y i n g  

s u p p o r t i n g   s u r f a c e   and  the  w i n d i n g   is  e a s i l y   p u l l e d   away 

from  the  f o r m i n g   member  a f t e r   c u t t i n g .   Upon  r e m o v a l ,   t h e  

s t r i p s   are   s t r a i g h t e n e d   i n t o   a  l i n e a r   s t a c k .   With  r e f e r e n c e  

to  F i g u r e   5,  a  p l u r a l i t y   of  a d j o i n i n g   tube   rows  31,  32 ,  

33,  34,  35,  36  and  37,  each  c o m p r i s e d   of  a  p l u r a l i t y   o f  

t u b e s   s u p e r i m p o s e d   one  a top   the  o t h e r ,   a re   t h e r e b y   p r o d u c e d .  

The  number  of  tube   rows  p r o d u c e d   is  such  t h a t   a  

p l u r a l i t y   of  c u r t a i n s   of  the  same  h e i g h t   and  w i d t h   b u t  

h a v i n g   d i f f e r i n g   numbers   of  a d j a c e n t   rows  can  be  made  

s i m u l t a n e o u s l y   as  i l l u s t r a t e d   by  the   cut   l i n e s   Y  and  Y'  o f  

F i g u r e   5,  Two  cu t   l i n e s   are  employed   to  m i n i m i z e   the  w i d t h  

of  r e s u l t i n g   s i d e   bands   B4  and  B4 ' .   L o n g i t u d i n a l   c u t s   a r e  

p r e f e r a b l y   made  t h r o u g h   the  a d h e r i n g   bands   of  c o n t a c t   t o  

m a i n t a i n   the   i n t e g r i t y   of  tube   w a l l s   on  both   s i d e s   of  t h e  

cut   l i n e .   The  two  r e s u l t i n g   s e g m e n t s   form  the  c u r t a i n   C1 

of  F i g u r e   6  which  has  a  s i n g l e   row  of  t u b e s   and  the  c u r t a i n  

C2  of  F i g u r e   8  which  has  f i v e   rows  of  t u b e s ,   one  a d j o i n i n g  

the  o t h e r   in  the  d i r e c t i o n   of  c u r t a i n   t h i c k n e s s .  

The  segment   of  F i g u r e   6  is  shown  f u l l y   e x p a n d e d  

in  F i g u r e   7.  The  segment   of  F i g u r e   8  is  shown  f u l l y   e x p a n d e d  

in  F i g u r e   9.  As  p r e v i o u s l y   i n d i c a t e d ,   t h e r e   is  no  a d h e s i v e  

m a t e r i a l   on  the   uppe r   s u r f a c e   of  s t r i p   s e g m e n t s   21  and  38  o r  



the  t h i c k n e s s   of  the  a p p l i c a t o r   whee l s   in  each  s e t .   S i m i l a r l y ,  

an  a p p l i c a t o r   wheel   of  v a r y i n g   t h i c k n e s s   abou t   i t s   c i r c u m -  

f e r e n c e   w i l l   p r o d u c e   a  band  of  v a r y i n g   t h i c k n e s s   w i t h  

n o n - p a r a l l e l   s i d e s .   Where  the  bands  of  c o n t a c t   i n c l u d e   a n  

a d h e s i v e   c o a t i n g ,   the  c o a t i n g   may  c o n t a i n   p i g m e n t s   c a u s i n g  

i t   to  e i t h e r   a b s o r b   or  r e f l e c t   h e a t   and  l i g h t .   S i m i l a r l y ,  

w h i l e   the  s t r i p s   a re   p r e f e r a b l y   of  a  t r a n s p a r e n t   or  t r a n s -  

l u c e n t   m a t e r i a l ,   they   may  i n c l u d e   l i g h t   a b s o r b i n g   or  l i g h t  

r e f l e c t i v e   m a t e r i a l .  

The  i n t e r l a m i n a t e d   s t a c k   of  s t r i p s   is  r a p i d l y  

p r o d u c e d   on  the  f o r m i n g   member  t h r o u g h   the  use  of  m u l t i p l e  

s t r i p   s o u r c e s .   A l t h o u g h   m u l t i p l e   a d h e s i v e   s t a t i o n s   a r e  

shown  in  F i g u r e   4,  i t   is  to  be  u n d e r s t o o d   t h a t   a  s i n g l e  

a d h e s i v e   s t a t i o n   may  a p p l y   bands  to  each  s i d e   of  a  s i n g l e  

s t r i p   w i th   the   bands   on  one  s i de   be ing   spaced   t r a n s v e r s e l y  

in  s t a g g e r e d   r e l a t i o n   to  the  bands  on  the  o p p o s i t e   s i d e .  

Where  a d h e s i v e   bands   a re   a p p l i e d   on  o p p o s i t e   s i d e s   of  t h e  

same  s t r i p ,   a  s t r i p   w i t h o u t   a d h e s i v e   is  i n t e r l e a v e d   b e t w e e n  

each  a d h e s i v e   s t r i p   to  p r o d u c e   the  s t a g g e r e d   t u b u l a r  

s t r u c t u r e   i l l u s t r a t e d   in  the  d r a w i n g s .   As  a n o t h e r   m o d i f i -  

c a t i o n ,   a  s i n g l e   s t r i p   can  be  wound  wi th   bands  a p p l i e d  

a l t e r n a t e l y   to  o p p o s i t e   s i d e s   in  the  s t a g g e r e d   r e l a t i o n s h i p  

r e q u i r e d ,   each  s e t   of  bands   e x t e n d i n g   for   one  r e v o l u t i o n  

of  the  f o r m i n g   m e m b e r .  

The  u p p e r m o s t   and  l o w e r m o s t   s t r i p s   of  t h e  c u r t a i n  

may  be  of  a  s h e e t   m a t e r i a l   t h i c k e r   than   the  i n t e r v e n i n g  

s t r i p s   f o r m i n g   the   body  of  the  c u r t a i n .   S i m i l a r l y ,   t h e  

o u t e r   edges   of  each  s t r i p   may  be  t h i c k e r   than  the   c e n t r a l  

p o r t i o n .   Such  i n c r e a s e s   in  t h i c k n e s s   would  p r o v i d e  



r e i n f o r c e m e n t   for   t h o s e   p a r t s   of  the  c u r t a i n   s u b j e c t   t o  

g r e a t e s t   s t r e s s   and  the   most  wear  and  t e a r .  

A  number  of  o t h e r   m o d i f i c a t i o n s   u s a b l e   w i th   t h e  

p r e s e n t   i n v e n t i o n   a p p e a r   in  U.  S.  P a t e n t   Nos,  3 , 9 6 3 , 5 4 9   a n d  

4 , 0 1 9 , 5 5 4   and  t h o s e   p a t e n t s   are   i n c o r p o r a t e d   h e r e i n   by  

r e f e r e n c e   as  i f   s e t   f o r t h   v e r b a t i m .  



1.  A  method  for   m a n u f a c t u r i n g   a  s e l e c t i v e l y  

c o l l a p s i b l e   and  e x p a n d a b l e   c u r t a i n   hav ing   a  p r e d e t e r m i n e d  

w i d t h   and  a  p r e d e t e r m i n e d   h e i g h t   in  i t s   e x p a n d e d   s t a t e   a n d  

c o m p r i s i n g   a  p l u r a l i t y   of  c o l l a p s i b l e   t u b e s   e x t e n d i n g   a l o n g  

the  w id th   of  the   c u r t a i n   and  hav ing   an  upper   w a l l   s e c t i o n  

and  a  lower   wa l l   s e c t i o n ,   at  l e a s t   two  of  s a i d   t u b e s   b e i n g  

s u p e r i m p o s e d   one  a top   the  o t h e r   in  the  d i r e c t i o n   of  c u r t a i n  

h e i g h t ,   s a i d   method  c o m p r i s i n g   the  s t e p s   o f :  

a.  w i n d i n g   abou t   a  f o rming   member  a  p l u r a l i t y   o f  

s u p e r i m p o s e d   s t r i p s   of  a  f l e x i b l e   t h i n - f i l m   m a t e r i a l ,   t h e  

f o r m i n g   member  b e i n g   c h o s e n   to  have  a  p e r i p h e r a l   l e n g t h  

s u b s t a n t a i l l y   e q u a l   to  s a i d   p r e d e t e r m i n e d   c u r t a i n   w id th   o r  

a  m u l t i p l e   t h e r e o f ,  

b.  a d h e r i n g l y   s e c u r i n g   each  s a i d   s t r i p   to  t h e  

a d j a c e n t   c o n t a c t i n g   s t r i p   on  the  fo rming   member  a l o n g   a  

p l u r a l i t y   of  s p a c e d   bands   each  e x t e n d i n g   in  the  l o n g i t u d i n a l  

d i r e c t i o n   of  s a i d   s t r i p s ,   each  s a id   band  h a v i n g   a  w i d t h  

c o r r e s p o n d i n g   to  the  d e s i r e d   wid th   of  the   r e s p e c t i v e  

c o l l a p s i b l e   tube   formed  in  p a r t   t h e r e b y ,   s a i d   b a n d s   on  

s u c c e s s i v e   a d j o i n i n g   l a y e r s   of  s a i d   t h i n - f i l m   m a t e r i a l   on 

s a i d   f o rming   member  b e i n g   in  s t a g g e r e d   r e l a t i o n s h i p ,   e a c h  

s a i d   band  on  a n y  o n e   s a i d   s t r i p   be ing   spaced   t r a n s v e r s e l y  

from  the  next   band  on  the  next   a d j a c e n t   s t r i p   by  an  amount  

c o r r e s p o n d i n g   s u b s t a n t i a l l y   to  the  d e s i r e d   h e i g h t   of  e a c h  

s e c t i o n   of  s a i d   tube   wa l l   as  measu red   a long   the   c u r t a i n  

h e i g h t ,  

c.  c o n t i n u i n g   s a i d   w i n d i n g   s t e p   u n t i l   the   number  

of  s a i d   s t r i p s   wound  on  the  p e r i p h e r y   of  s a i d   f o r m i n g   member 



p r o v i d e s   s a i d   p r e d e t e r m i n e d   c u r t a i n   h e i g h t ,  

d.  c u t t i n g   s a i d   s u p e r i m p o s e d   s t r i p s   of  s a i d  

t h i n - f i l m   m a t e r i a l   t r a n s v e r s e   to  the  l e n g t h   of  the  s t r i p s ,  

and  r emov ing   and  s t r a i g h t e n i n g   s a i d   s u p e r i m p o s e d   s t r i p s   t o  

fo rm  s a i d   c u r t a i n .  

2.  The  method  of  c l a i m   1  in  which  s a i d   t r a n s v e r s e l y  

s p a c e d   bands   are   s u b s t a n t i a l l y   p a r a l l e l   to  each  o t h e r .  

3.  The  method  of  c l a i m   1  in  which  the   w i d t h   o f  

s a i d   s t r i p s   and  the  number  of  s a i d   bands  is  so  s e l e c t e d   a s  

to  p r o v i d e   a  p l u r a l i t y   of  s a i d   t u b e s   l y i n g   one  a d j a c e n t   t o  

the   o t h e r   in  the   d i r e c t i o n   of  c u r t a i n   t h i c k n e s s .  

4.  The  method  of  c l a i m   3  which  i n c l u d e s   t h e  

f u r t h e r   s t e p   of  c u t t i n g   the  c u r t a i n   as  formed  a l o n g   a t  

l e a s t   one  cu t   l i n e   e x t e n d i n g  i n   the   l o n g i t u d i n a l   d i r e c t i o n  

of  s a i d   s t r i p s   to  p r o v i d e   a  p l u r a l i t y   of  s a i d   c u r t a i n s ,   t h e  

number  of  s a i d   t u b e s   a c r o s s   the  t h i c k n e s s   of  each   c u r t a i n  

b e i n g   d e t e r m i n e d   by  the   l o c a t i o n   of  s a i d   l o n g i t u d i n a l   c u t  

l i n e s .  

5.  The  method  of  c l a i m   1  in  which  a  p l u r a l i t y  

of  s a i d   s t r i p s   are   wound  onto   s a i d   f o r m i n g   member  s i m u l t a n -  

e o u s l y   and  in  an  i n t e r l e a v e d   manner   from  a  p l u r a l i t y   o f  

s o u r c e s   of  s t r i p   m a t e r i a l .  

6.  The  method  of  c l a i m   1  in  which  s a i d   b a n d s  

are  of  e q u a l   w i d t h   and  e q u a l l y   spaced   a c r o s s   t he   w i d t h   o f  



sa id   s t r i p s   to  p r o v i d e   t u b e s   of  u n i f o r m   h e i g h t   and  u n i f o r m  

w i d t h ,  

7.  The  method  of  c l a i m   1  in  which  s a i d   bands  a r e  

u n e q u a l l y   s p a c e d   a c r o s s   the  w i d t h   of  s a id   s t r i p s   to  p r o v i d e  

t u b e s   h a v i n g   s i d e   s e c t i o n s   of  v a r y i n g   h e i g h t .  

8,  The  method  of  c l a i m   1  in  which  s a i d   b a n d s  

are   of  u n e q u a l   w i d t h   a c r o s s   the  w i d t h   of  s a i d   s t r i p s   t o  

p r o v i d e   t u b e s   h a v i n g   m i d s e c t i o n s   of  v a r y i n g   w i d t h .  

9.  A  t h e r m a l   i n s u l a t i n g   c u r t a i n   made  in  a c c o r d a n c e  

w i t h   t he   method  of  c l a i m   1 .  

10.  A  s e l e c t i v e l y   c o l l a p s i b l e   and  e x p a n d a b l e  

c u r t a i n   h a v i n g   t h e r m a l   i n s u l a t i n g   c h a r a c t e r i s t i c s   in  i t s  

e x p a n d e d   s t a t e ,   s a i d   c u r t a i n   h a v i n g   a  p r e d e t e r m i n e d   w i d t h  

and  a  p r e d e t e r m i n e d   h e i g h t   in  i t s   f u l l y   expanded   s t a t e   a n d  

c o m p r i s i n g ,   a  p l u r a l i t y   of  c o l l a p s i b l e   f i r s t   t u b e s   e x t e n d i n g  

a l o n g   the  w i d t h   of  the   c u r t a i n   and  b e i n g   s u p e r i m p o s e d   o n e  

a top   the   o t h e r   in  the  d i r e c t i o n   of  the   c u r t a i n   h e i g h t ,   a n d  

at  l e a s t   one  c o l l a p s i b l e   tube   a d j o i n i n g   at  l e a s t   one  o f  

s a i d   f i r s t   t u b e s   in  the  d i r e c t i o n   of  c u r t a i n   t h i c k n e s s ,  

11.  The  c u r t a i n   of  c l a i m   10  in  wh ich ,   when  s a i d  

c u r t a i n   is  in  i t s   e x p a n d e d   s t a t e ,   s a i d   a d j o i n i n g   t u b e s   i n  

the  d i r e c t i o n   of  c u r t a i n   t h i c k n e s s   are  in  s t a g g e r e d   r e l a t i o n -  

sh ip   to  s a i d   f i r s t   t u b e s .  



12.  The  c u r t a i n   of  c l a i m   10  which  i n c l u d e s   means  

for   m o u n t i n g   s a i d   c u r t a i n   and  for   s e l e c t i v e l y   e x p a n d i n g   a n d  

c o l l a p s i n g   s a i d   t u b e s .  

13.  The  c u r t a i n   of  c l a i m   12  w h e r e i n   s a i d  

c o l l a p s i n g   and  e x p a n d i n g   means  i n c l u d e s   a  s l a t   of  r e l a t i v e l y  

r i g i d   m a t e r i a l   s e c u r e d   to  the  uppe r   end  of  s a i d   c u r t a i n ,  

a  s econd   s l a t   of  r e l a t i v e l y   r i g i d   m a t e r i a l   s e c u r e d   to  t h e  

lower   end  of  s a i d   c u r t a i n ,   and  means  e x t e n d i n g   be tween   s a i d  

s l a t s   for   moving  one  r e l a t i v e   to  the   o t h e r   in  the  d i r e c t i o n  

of  c u r t a i n   h e i g h t   so  as  to  r e g u l a t e   the  e x p a n d e d   s t a t e   o f  

s a i d   s u p e r i m p o s e d   t u b e s .  

14.  The  c u r t a i n   of  c l a i m   10  in  which   s a i d   t u b e s  

are   of  an  i m p e r m e a b l e   m a t e r i a l .  

15.  The  c u r t a i n   of  c l a i m   14  w h e r e i n   s a i d  

i m p e r m e a b l e   m a t e r i a l   i s   p l a s t i c .  

16.  The  c u r t a i n   of  c l a i m   10  w h e r e i n   each  t u b e  

has  an  upper   w a l l   and  a  lower   wa l l   s e c u r e d   t o g e t h e r   b y  

bands  of  a d h e r i n g   c o n t a c t   be tween   s a i d   u p p e r   and  l o w e r  

w a l l s   on  o p p o s i t e  s i d e s   of  the  t u b u l a r   c a v i t y ,   and  each  o f  

s a i d   f i r s t   t u b e s   is  s e c u r e d   to  the   nex t   s u p e r i m p o s e d   t u b e  

by  a  band  of  a d h e r i n g   c o n t a c t   b e t w e e n   s a i d   uppe r   wa l l   a n d  

the  lower   w a l l   of  s a i d   next   t u b e .  

17.  The  c u r t a i n   of  c l a i m   16  w h e r e i n   s a i d   b a n d s  

of  a d h e r i n g   c o n t a c t   are   c o m p r i s e d   of  an  a d h e s i v e   i n t e r -  



l a m i n a t e d   be tween   s a i d   a d j o i n i n g   w a l l s .  

18.  The  c u r t a i n   of  c l a i m   16  which  i n c l u d e s   m e a n s  

for   c o n t r o l l i n g   the  p a s s a g e   of  l i g h t   t h r o u g h   the  c u r t a i n .  

19.  The  c u r t a i n   of  c l a i m   16  w h e r e i n   s a i d   b a n d s  

of  c o n t a c t   e x t e n d   a long   the  l e n g t h   of  s a i d   t u b e s .  

20.  The  c u r t a i n   of  c l a i m   19  w h e r e i n   s a i d   b a n d s  

of  c o n t a c t   are   p a r a l l e l   to  each  o t h e r .  

21.  The  c u r t a i n   of  c l a i m   10  w h e r e i n   a  p l u r a l i t y  

of  c o l l a p s i b l e   s e c o n d   t u b e s   a d j o i n   s a i d   c o l l a p s i b l e   f i r s t  

t u b e s   in  the  d i r e c t i o n   of  c u r t a i n   t h i c k n e s s   and  s a i d   f i r s t  

and  s econd   t u b e s   are   p a r a l l e l   to  each  o t h e r .  

22.  The  c u r t a i n   of  c l a i m   21  w h e r e i n   a  p l u r a l i t y  

of  s a i d   s econd   t u b e s   are   j o i n e d   one  to  the  o t h e r   in  t h e  

d i r e c t i o n   of  c u r t a i n   t h i c k n e s s .  
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