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©  Heat-insulated  plastic  hall. 

An  air  or  frame  supported  hall  made  of  plastic  sheeting, 
especially  a  hall  comprising  an  elongate  portion  having  an 
arched  section,  said  hall  having  an  outer  heat  insulation  com- 
prising  a  number  of  adjacent  lengths  or  mats  (1)  covering 
substantially  the  entire  hall,  each  length  consisting  of  an 
approx.  5-50  mm  thick  and  approx.  1-2  m  wide  core  (2)  of  a 
heat-insulating  material,  each  flat  side  of  said  core  being 
laminated  with  an  unreinforced,  soft,  flexible  plastic  sheet  (3). 
said  heat-insulating  material  of  the  lengths  (1)  consisting  of  a 
porous  fibre  core  member  built  up  from  organic  polymer 
fibres  united  to  a  felt  or  wadding. 





The  i n v e n t i o n   r e l a t e s   to   an  a i r   o r   f r a m e   s u p p o r t e d   h a l l  

made  of  p l a s t i c   s h e e t i n g ,   e s p e c i a l l y   a  h a l l   c o m p r i s i n g   a n  

e l o n g a t e   p o r t i o n   w i t h   an  a r c h e d   s e c t i o n   and  h a v i n g   a n  

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

From  S w e d i s h   P a t e n t   No.  7 6 1 4 4 2 8 - 6   a  p l a s t i c   h a l l   i s  

known  w h i c h   has   an  o u t e r   h e a t   i n s u l a t i o n   c o n s i s t i n g   o f  

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

f l a t   s i d e   w i t h   an  u n r e i n f o r c e d ,   s o f t ,   f l e x i b l e   p l a s t i c  

s h e e t   and  p r o v i d e d   w i t h   r o p e s   in   p a s s a g e s   a l o n g   t h e   e d g e s .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   i t   has   now  b e e n  

f o u n d   t h a t   t h e   i n s u l a t i o n   of  s u c h   a  p l a s t i c   h a l l   can   b e  

i m p r o v e d   i f   t h e   p o r o u s   p o l y m e r   m e m b e r   c o n s t i t u t i n g   t h e  

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

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

w h i c h   h a v e   b e e n   u n i t e d   to   a  f e l t   o r   a  w a d d i n g   e . g .   b y  

c a r d i n g ,   or   in  t h e   same  way  as  by  t h e   p r o d u c t i o n   of  n o n -  

w o v e n   f a b r i c ,   s a i d   p o r o u s   f i b r e   c o r e   m e m b e r   b e i n g   i m -  

p r e g n a t e d   w i t h   a  b i n d e r   a t   l e a s t   on  i t s   two  f l a t   s u r f a c e  

l a y e r s .   The  two  f l a t   s i d e s   of   a  p o r o u s   f i b r e   c o r e   m e m b e r  

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

u n r e i n f o r c e d ,   s o f t ,   f l e x i b l e   p l a s t i c   s h e e t   m a t e r i a l .   I f  

s a i d   f i b r e s   h a v e   b e e n   p r e t r e a t e d   t o   t h e   e f f e c t   t h a t   t h e y  

b i n d   t h e m s e l v e s   t o   t h e   p l a s t i c   s h e e t   m a t e r i a l ,   t h e   l a t t e r  

can   be  u s e d   i n s t e a d   of   t h e   a b o v e - m e n t i o n e d   s u r f a c e   i m p r e g -  

n a t i o n ,   w h i c h   m a k e s   t h e   p o r o u s   f i b r e   c o r e   member   s t a b l e .  

A c c o r d i n g   to   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,  

t h e   m a t s   a r e   d e s i g n e d   so  t h a t   t h e   r e i n f o r c e d   s h e e t s   e x t e n d  

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

m e m b e r   and  f o r m   g r o o v e s   t h r o u g h   w h i c h   r o p e s ,   p r e f e r a b l y   - f  

p l a s t i c   m a t e r i a l ,   r u n .   The  u n r e i n f o r c e d   s h e e t   can   f o r  

i n s t a n c e   e x t e n d   b e y o n d   t h e   e d g e s   of   t h e   p o r o u s   f i b r e   z o r e  

member   and  be  w e l d e d   t o g e t h e r   a r o u n d   t h e   r o p e ,   or  a  



s e p a r a t e   s t r i p   of   e . g .   f a b r i c - r e i n f o r c e d   p l a s t i c   s h e e t   c a n  

be  w e l d e d   a r o u n d   t h e   r o p e   a g a i n s t   t h e   two  s h e e t s   of  t h e  

mat   a l o n g   t h e   e d g e ,  t h e   f a b r i c - r e i n f o r c e d   p l a s t i c   s h e e t   a n d  

t h e   e d g e   of  t h e   mat   t h u s   f o r m i n g   a  s l e e v e   a r o u n d   t h e   r o p e .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  t h e   e n c l o s e d   d r a w i n g  

f i g u r e s .   F i g .   1  i s   a  p l a n   v i e w   of  an  i n s u l a t i o n   c o m p o n e n t   1 

f o r   a  p l a s t i c   h a l l   a c c o r d i n g   to   t h e   i n v e n t i o n ,   and  F i g .   2 

i s   a  s e c t i o n a l   v i e w   of  t h e   same   c o m p o n e n t .   The  p o r o u s   f i b r e  

c o r e   m e m b e r   i s   d e s i g n a t e d   by  t h e   n u m e r a l   2,  and   t h e   p l a s t i c  

s h e e t   l a m i n a t e d   t h e r e t o   by  t h e   n u m e r a l   3.  P l a s t i c   r o p e s   a r e  

d e s i g n a t e d   by  t h e   n u m e r a l   4,  and  t h e   n u m e r a l   5  i n d i c a t e s   a  

g l u e d   o r   w e l d e d   s e a m .  

F i g .   2  i l l u s t r a t e s   how  t h e   b o t t o m   s i d e   of  t h e   p o r o u s  
f i b r e   c o r e  m e m b e r   has   f i r s t   b e e n   c o v e r e d   w i t h   a  p l a s t i c  

s h e e t ,   w h e r e a f t e r   t h e   u p p e r   s i d e   h a s   b e e n   c o v e r e d   w i t h  

a n o t h e r ,   s i m i l a r   p l a s t i c   s h e e t   w h i c h   has   b e e n   d r a w n   o u t   a  

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

b e e n   w e l d e d   t o   t h e   p l a s t i c   s h e e t   on  t h e   b o t t o m   s i d e   of  t h e  

p o r o u s   f i b r e   c o r e   m e m b e r .  

F i g .   3  i s   a  s c h e m a t i c   s i d e   e l e v a t i o n   v i e w   of   t h e   l o n g  

s i d e   of  a  p l a s t i c ' h a l l ,   t h e   c o n t i n u o u s ,   c e n t r a l   s e c t i o n   a s  

w e l l   as  t h e   end   s e c t i o n s   of  w h i c h   b e i n g   c o v e r e d   w i t h  

l e n g t h s   1.  T h i s   f i g u r e   a l s o   i n d i c a t e s   how  t h e   l e n g t h s   a r e  

a n c h o r e d   a t   t h e   b o t t o m   by  m e a n s   of  r o p e s .   F i g .   4  i s   a  

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

The  f i b r e   m a t e r i a l   u s e d   f o r   i n s u l a t i o n   can   be  a n  

o r g a n i c   t h e r m o p l a s t i c   m a t e r i a l   s u c h   as  p o l y e s t e r   f i b r e ,  

p o l y a m i d e   f i b r e ,   p o l y a c r y l i c   f i b r e ,   h i g h - s t r e n g t h " r a y o n  

f i b r e ,   p o l y v i n y l   c h l o r i d e   f i b r e ,   p o l y v i n y l i d e n e   c h l o r i d e  

f i b r e ,   e t c .   I n o r g a n i c  f i b r e s   s u c h   as  g l a s s   and  m i n e r a l  

f i b r e s ,   h o w e v e r ,   a r e   n o t   s u i t a b l e .   F i b r e s   h a v i n g   a n  

o r d i n a r y   t h i c k n e s s   of  5-9  µm  a r e   b r i t t l e   and  a r e   b r o k e n   t o  

p i e c e s   by  t h e   m o v e m e n t s   to   w h i c h   t h e   m a t e r i a l   i s   e x p o s e d  

on  h a n d l i n g   and   w i n d   l o a d i n g .   F i n e r   f i b r e s   h a v i n g   a  

t h i c k n e s s   of  a b o u t   2  µm  s h o u l d   c e r t a i n l y   s t a n d   s a i d   s t r a i n s  

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



s i l i c o s i s   and  a s b e s t o s   h a z a r d s ,   and   b e s i d e s ,   t h e y   w o u l d   b e  

t o o   e x p e n s i v e   to   m a n u f a c t u r e .  

The  p l a s t i c   s h e e t   m a t e r i a l   u s e d   f o r   l a m i n a t i o n   to   t h e  

f i b r e   c o r e   member   i s   of  t h e   u n r e i n f o r c e d ,   s o f t ,   f l e x i b l e  

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

a n o t h e r   k i n d   of  f l e x i b l e   p l a s t i c   s h e e t   m a t e r i a l .   The  t h i c k -  

n e s s   of  t h e   s h e e t   s h o u l d   be  b e t w e e n   0 .1   and   0 . 6   mm,  and   t h e  

m a t e r i a l   s h o u l d   s t a n d   t e m p e r a t u r e s   as  low  as  - 3 0 ° C   w i t h o u t  

s t i f f e n i n g .   I f   d e s i r e d ,   t h a t   s i d e   of  t h e   l e n g t h   w h i c h   i s   t o  

make  c o n t a c t   w i t h   t h e   p l a s t i c   s h e e t i n g   of  t h e   h a l l   can   b e  

t h i n n e r   t h a n   t h a t . f a c i n g   o u t w a r d s   and  d i r e c t l y   e x p o s e d   t o  

w e a t h e r   and  w i n d s .   F o r   i m p r o v e d   f l a m e   r e s i s t a n c e ,   t h e   s h e e t  

can   be  t r e a t e d   w i t h   e . g .   a n t i m o n   o x i d e .  

The  p o r o u s   f i b r e   c o r e   member   g i v e s   a  b e t t e r   r e i n f o r c e m e n t  

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

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

The  f i b r e   c o r e   member   t o g e t h e r   w i t h   t h e   u n r e i n f o r c e d  

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

w i t h s t a n d   t h e   s t r e t c h i n g   f o r c e s   t o   w h i c h   t h i s   s t r u c t u r e   i s  

e x p o s e d   when  u s e d   as  i n t e n d e d .   C o m p a r e d   to  a  c e l l u l a r   p l a s t i c  

m a t e r i a l ,   a  f i b r e   w a d d i n g   or   t h e   l i k e   s h o u l d   a t   l e a s t   t h e o -  

r e t i c a l l y   r e n d e r   a  l e s s   e f f e c t i v e   r e i n f o r c e m e n t   due  to   t h e  

i n f e r i o r   i n n e r   u n i t y   or  b i n d i n g   b e t w e e n   t h e   f i b r e s .   E x p e r i -  

m e n t s   h a v e ,   h o w e v e r ,   shown  t h e   o p p o s i t e   e f f e c t .   F u r t h e r m o r e ,  

t h e   w e i g h t   of  t h e   i n s u l a t i n g   mat  can  be  r e d u c e d .   Due  to   t h e  

d e m a n d s   on  f l a m e   r e s i s t a n c e   and  s t r e n g t h ,   an  i n s u l a t i n g   m a t  

b a s e d   on  a  c e l l u l a r   p l a s t i c   c o r e   w i l l   be  s u b s t a n t i a l l y  

h e a v i e r   t h a n   an  i n s u l a t i n g   mat   c o n t a i n i n g   a  p o r o u s   f i b r e  

c o r e   member   a c c o r d i n g   t o   t h e   i n v e n t i o n .   The  p o r o u s   f i b r e  

c o r e   member   of  t h e   i n s u l a t i n g   mat   can   h a v e   a  w e i g h t   as  l o w  

as  a b o u t   1 0 - 1 2   kg /m3   and  s t i l l   f u l f i l l   t h e   r e q u i r e m e n t s   o n  

s u f f i c i e n t   f l a m e   r e s i s t a n c e   and  s t r e n g t h .   A  f u r t h e r  

a d v a n t a g e   w i t h   a  p o r o u s   f i b r e   c o r e   member   i s   t h a t   i t   can   b e  

made  s e l f - e x t i n g u i s h i n g   even   a t   t h e   a b o v e - m e n t i o n e d   l o w  

w e i g h t s .   T h e r e f o r e ,   on  i g n i t i o n   f rom  an  u n k n o w n   f i r e   s o u r c e ,  

t h e   f i b r e   c o r e   member   in  t h e   i n s u l a t i n g   mat   has   a  m u c h  



s m a l l e r   a m o u n t   of  c o m b u s t i b l e   m a t e r i a l   t h a n   h a s   a  c e l l u l a r  

p l a s t i c   c o r e .   The  a d v a n t a g e   t h e r e o f   i s   t h a t   in  c a s e   of   a  

f i r e   f rom  t h e   i n t e r i o r   of  t he   h a l l ,   t h e   f l a m e   w i l l   n o t   b e  

f o r c e d   in   b e t w e e n   t h e   mat  and  t h e   p l a s t i c   h a l l   s h e e t i n g .  

T h i s   w o u l d   h o w e v e r   h a p p e n   w i t h   a  c e l l u l a r   p l a s t i c   c o r e  

member   w h i c h   in  c a s e   of  f i r e   c a u s e s   t h e   f o r m a t i o n   o f  

c o m b u s t i b l e   g a s e s   in  s a i d   s p a c e   b e t w e e n   mat  and  s h e e t i n g ,  

s a i d   g a s e s   b e i n g   a c c u m u l a t e d   and  u l t i m a t e l y   i g n i t e d ,  

r e s u l t i n g   in   a  r a p i d ,   b a n g - l i k e   o v e r a l l   c o m b u s t i o n .   W i t h  

t h e   new  i n s u l a t i o n   t h e   f l a m e s ,   in   c a s e   of  a  f i r e   f r o m   t h e  

i n s i d e   of  t h e   h a l l ,   w i l l   n o t   be  r e t a r d e d   by  t h e   mat   b u t  

e a t   t h e i r   way  t h r o u g h o u t   w i t h o u t   g i v i n g   r i s e   to   t h e   m a t  

c a t c h i n g   f i r e .   F u r t h e r m o r e ,   t h e   f i b r e s   c o n t r a c t   so  r a p i d l y  

on  m e l t i n g   t h a t   t h e   c o m b u s t i b l e   m a t e r i a l   so  to   s p e a k   i s  

s n a t c h e d   away  f r o m   t h e   f i r e ,   w h i c h   i s   n o t   t h e   c a s e   w i t h   a  
c e l l u l a r   p l a s t i c   c o r e   i n s u l a t i o n   m a t e r i a l   s u c h   as  u r e t h a n e  

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

i n s u l a t i o n   a r e   m o s t   e s s e n t i a l   in  t h e   s p e c i f i c   c o n d i t i o n s  

p r e v a i l i n g   in   c a s e   of  f i r e   in   a  p l a s t i c   h a l l ,   e s p e c i a l l y   i n  

an  a i r   s u p p o r t e d   p l a s t i c   h a l l ,   c a u s e d   by  an  u n k n o w n   f i r e  

s o u r c e .  

The  i n v e n t i o n   i s   f u r t h e r   i l l u s t r a t e d   b e l o w   w i t h  

r e f e r e n c e   to   an  e x a m p l e   of  a  p r e f e r r e d   e m b o d i m e n t .  

E x a m p l e  

A  f i b r e   w a d d i n g   c o n s i s t i n g   of  a b o u t   20  µm  t h i c k ,   h i g h l y -  
r u f f l e d   p o l y e s t e r   f i b r e s   of  t e r e p h t a l a t e   t y p e ,   2 /3   t h e r e o f  

h a v i n g   a  m a i n  w e i g h t   of  6  d t e x   and  1 /3   h a v i n g   a  mean  w e i g h t  
o f   16  d t e x ,   was  i m p r e g n a t e d   p r e d o m i n a n t l y   in  i t s   s u r f a c e  

a r e a   w i t h   a  b i n d e r   in  t h e   f o rm  of  a  p o l y v i n y l   c h l o r i d e   l a t e x  

c o n t a i n i n g   a n t i m o n   o x i d e   as  a  f l a m e   r e t a r d e r .   A f t e r   i m -  

p r e g n a t i o n   and  d r y i n g   t h e   w a d d i n g   had  a  d e n s i t y   of  13  k g / m 3 .  

A  27  mm  t h i c k   and  150  mm  w i d e   web  of  t h i s   i m p r e g n a t e d  

w a d d i n g   was  l a m i n a t e d   by  m e l t i n g   w i t h   a  0 . 3   mm  PVC  f o i l   o n  

one  s i d e   and  a  0 . 2   mm  PVC  f o i l   on  t h e   o t h e r   s i d e   in  t h e   w a y  

i l l u s t r a t e d   in   F i g s .   1  and  2.  The  f o i l   u s e d   was  of  a  t y p e  
w h i c h   c o u l d   w i t h s t a n d   a  t e m p e r a t u r e   of   a b o u t   - 3 0 ° C   and  w a s  



p r e t r e a t e d   w i t h   a n t i m o n   o x i d e .   8  mm  p o l y p r o p e n e   r o p e s   w e r e  

r u n n i n g   a l o n g   e a c h   l o n g i t u d i n a l   e d g e .  

22  e q u a l   l e n g t h s ,   48  m  l o n g   and  m a n u f a c t u r e d   as  a b o v e ,  

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

w i t h   a  s h e e t i n g   h a v i n g   a  t h e r m a l   c o n d u c t i v i t y   ( X - v a l u e )   o f  

0 . 0 2 5 .   D i s r e g a r d i n g   t h e   i n s i g n i f i c a n t   i m p r o v e m e n t   of  t h e  

h e a t   t r a n s f e r   c o e f f i c i e n t   ( K - v a l u e )   p r o v i d e d   by  t h e   a p p l i e d  

f o i l s ,   t h e   l e n g t h   as  a  w h o l e   h a d   a  K - v a l u e   o f  

k c a l / m 2 ,   h,  ° C .  

When  t h e   l e n g t h s   had  b e e n   a p p l i e d   to   t h e   h a l l ,   t h e  

s h e e t i n g   of   w h i c h   had   a  K - v a l u e   of   6,  t h e   c o v e r e d   p o r t i o n  

of  t h e   h a l l   had   a  K - v a l u e   o f  

T h u s ,   t h e   h e a t   t r a n s f e r   c o e f f i c i e n t   of   t h e   c o v e r e d   p o r t i o n  

of  t h e   h a l l   was  i m p r o v e d   by  a  f a c t o r   7 .5   ( f r o m   6  to   0 . 8 )   i n  

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



1.  An  a i r   or  f r a m e   s u p p o r t e d   h a l l   made  of  p l a s t i c  

s h e e t i n g ,   e s p e c i a l l y   a  h a l l   c o m p r i s i n g   an  e l o n g a t e   p o r t i o n  

h a v i n g   an  a r c h e d   s e c t i o n ,   s a i d   h a l l   h a v i n g   an  o u t e r   h e a t  

i n s u l a t i o n   c o m p r i s i n g   a  n u m b e r   of  a d j a c e n t   l e n g t h s   ( 1 )  

( m a t s )   c o v e r i n g   s u b s t a n t i a l l y   t h e   e n t i r e   h a l l ,   e a c h   l e n g t h  

c o n s i s t i n g   of  an  a p p r o x .   5 - 5 0   mm  t h i c k   and  a p p r o x .   1-2   m 

w i d e   c o r e   (2)  of  a  h e a t - i n s u l a t i n g   m a t e r i a l ,   e a c h   f l a t   s i d e  

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

f l e x i b l e   p l a s t i c   s h e e t   ( 3 ) ,   c h a r a c t e r i z e d   in   t h a t   s a i d   h e a t -  

i n s u l a t i n g   m a t e r i a l   of   t h e   l e n g t h s   (1)  i s   a  p o r o u s   f i b r e  

c o r e   member   b u i l t   up  f r o m   o r g a n i c   p o l y m e r   f i b r e s   u n i t e d  

to  a  f e l t   or   w a d d i n g .  

2.  A  h a l l   a c c o r d i n g   t o   c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   s a i d  

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

on  e a c h   f l a t   s i d e   t h e r e o f   is   i m p r e g n a t e d   w i t h   a  b i n d e r .  

3.  A  h a l l   a c c o r d i n g   to   c l a i m   1  or   2,  c h a r a c t e r i z e d   in   t h a t  

t h e   f i b r e s   of  t h e   p o r o u s   f i b r e   c o r e   member   c o n s i s t   of  a n  

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

4.  A  h a l l   a c c o r d i n g   to   c l a i m   3,  c h a r a c t e r i z e d   in  t h a t   s a i d  

f i b r e s   a r e   p o l y e s t e r   f i b r e s ,   p o l y a m i d e   f i b r e s ,   p o l y a c r y l i c  

f i b r e s ,   h i g h - s t r e n g t h   r a y o n   f i b r e s ,   p o l y v i n y l   c h l o r i d e  

f i b r e s   or  p o l y v i n y l i d e n e   c h l o r i d e   f i b r e s .  

5.  A  h a l l   a c c o r d i n g   t o   a n y  o n e   of   c l a i m s   1 - 4 ,   c h a r a c t e r i z e d  

in  t h a t   s a i d   l e n g t h s   (1)  h a v e   g r o o v e s   a r r a n g e d   a l o n g   t h e  

l o n g i t u d i n a l   s i d e s   t h e r e o f   w i t h   r o p e s   (4)  r u n n i n g   in   s a i d  

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

p l a s t i c   s h e e t   u s e d   as  l a m i n a t i o n   to   t h e   p o r o u s   f i b r e   c o r e  
member   b e i n g   d r a w n   o u t   a  d i s t a n c e   b e y o n d   t h e   l o n g i t u d i n a l  

e d g e s   and  f o l d e d   a b o u t   t h e   e d g e   and  g l u e d   or  w e l d e d   o n t o   t h e  

p l a s t i c   s h e e t   on  t h e   o p p o s i t e   s i d e .   r 
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