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i 
ft  v e r y   s i g n i f i c a n t   c o n s i d e r a t i o n   in  s a i l   m a k i n g   i s   to   so  | 

i 
f a b r i c a t e   t h e   s a i l   t h a t   i t   w i l l   a b s o r b   maximum  s t r e s s   w i t h   I 

i 
min imum  d i s t o r t i o n .   T h i s   i s   g e n e r a l l y   d o n e   by  c u t t i n g   t h e   f a b r i c !  

i n t o   p a n e l s   so  t h a t   t h e   y a m B   in  t h e   f a b r i c   r u n   p a r a l l e l   t o   t h e  

s t r e s s   l i n e s   in  t h e   s a i l .   N e a r   t h e   c o r n e r s   of   t h e   s a i l ,   t h e  

s t r e s s   l i n e s   g e n e r a l l y   r u n   r a d i a l l y   o u t w a r d   f rom  t h e   c o r n e r s .   I t  

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

s a i l   f a b r i c   t h a t   i t   h a s   y a m s   w h i c h   run   r a d i a l l y   o u t w a r d   and  s o  

J D D r o x i m a t e   t h e   s t r e s s   p a t t e r n   at  t h e   c o r n e r   of  t h e   s a i l .   j 

As  h e r e i n   i l l u s t r a t e d ,   t h e   i n v e n t i o n   r e s i d e s   in  a  s a i l   j 

r a b r i c   in  w h i c h   a r e   i n c o r o o r a t e d   warp   y a r n s   w h i c h   r a d i a t e   f r o m   a  ! 

: e n t r a l   aoex   o u t w a r d .   The  s a i l c l o t h   may  be  c o m p r i s e d   of   w a r n   
! 

' a r n s   a d h e s i v e l y   b o n d e d   to   one   s i d e   of  a  d i m e n s i o n a l   ly  s t a b l e   
' 

i 
i h e e t   of   p l a s t i c   or  b e r w e e n   two  s h e e t s   of  d  i m e n s i o n a l   ly  s t a b l e   

' 

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

i l a s t i c   and  a  woven  f a b r i c   o r   c o m b i n e d   w i t h   w e f t   y a r n s   and  b o n d e d   ; 
h e r e t o   at  t h e i r   c r o s s i n g s .   J 

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l  

i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   a r a w i n g s ,   w h e r e i n :   ' 

FIG.  1  is  a  f r a g m e n t a r y   p l a n   v i e w   of   a  f a b r i c a t e d   
' 

a t e r i a l   w h e r e i n   ware   y a r n s   a r e   d i s p o s e d   in  a  r a d i a t i n g   a r r a y   on  i 

f i l m   s u b s t r a t e   and  a d h e r e d   t h e r e t o ;   j 
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FIG.   1ft  i s   a  f r a g m e n t a r y   s e c t i o n   of   t h e   warp   y a r n s  

a i s o o s e d   b e t w e e n   two  f i l m s ;  

F IG.   IB  i s   a  f r a g m e n t a r y   s e c t i o n   o f   t h e   wa rn   y a r n s  

d i s o o s e d   b e t w e e n   a  f i l m   and  a  woven   f a b r i c ;  

]  F I 6 .   £  i s   a  p l a n   v i e w   of  a  f a b r i c a t e d   p a n e l   w h e r e i n   t h e   1  ■ 

warp   y a m s   a r e   d i s p o s e d   in   a  r a d i a t i n g   a r r a y   on  a  woven   f a b r i c   j 

and  a d h e r e d   t h e r e t o ;  

FIG.   3  i s   a  p l a n   v i e w   of  a  f a b r i c a t e d   p a n e l   w h e r e i n   t h e  

w a r p   y a r n s   a r e   d i s p o s e d   in   a  r a d i a t i n g   a r r a y   in  c o n j u n c t i o n   w i t h  
i  ! 

a  s u b s t r a t e   o f   w e f t   y a r n s   and  a d h e s i v e l y   s e c u r e d   t h e r e t o   at  t h e i r 1  
i 

c r o s s i n g ;   ■ 
I 

FIG.   4  i s   a  p l a n   v i e w   d e p i c t i n g   how  t h i s   f a b r i c   i s   u s e d  

to   f o r m   t h e   c o r n e r s   of   a  s a i l   to   p r o v i d e   f o r   e f f i c i e n t   use   of   t h e i  
i 

wa rp   y a m s   w i t h   r e g a r d   to   t h e   s t r e s s e s   c o n c e n t r a t i n g   in  t h e   ' 

c o r n e r s   o f   t h e   s a i l ;   j 
i 

r i u .   a  a i a g r a r n m a r   l c a n y   i l l u s t r a t e s   in  p l a n   v i e w   t h e  

f o r m a t i o n   o f   s u c c e s s i v e   p a n e l s ;   a n d  

F IG.   6  d i a g r a m m a t   i c a l l y   i l l u s t r a t e s   s t r u c t u r e   f o r  

d i s p o s i n g   t h e   warp   y a r n s   in  r a d i a t i n g   a r r a y s .  

R e f e r r i n g   to   t h e   d r a w i n g s ,   FIG.  4,  t h e r e   i s   shown  a  s a i l  

Df  g e n e r a l l y   t r i a n g u l a r   c o n f i g u r a t i o n ,   t h e   t h r e e   c o r n e r s   1£,  14  

and  16  o f   w h i c n   a r e   c o m p r i s e d   of   t r u n c a t e d   t r i a n g u l a r   p a n e l s   18  

s t r u c t u r e d   a c c o r d i n q   to   t h i s   i n v e n t i o n   w i t h   r a d i a t i n g   warp   y a r n s  

20.  fit  t h e   h e a d   16  of  t h e   s a i l ,   t h e r e   a r e   t h r e e   p a n e l s   ££.  f i t  

the  t a c k   c o r n e r   14,  t h e r e   a r e   f o u r   p a n e l s   £4  and  at   t h e   c l e w  

i  ■ 

•a— 



•  i 

i 

o r n e r   12,  t h e r e   a r e   f o u r   p a n e l s   26.  The  p a n e l s   18  a r e   s ewn   j 

o g e t h e r   s i d e - b y - s i d e   a l o n g   t h e i r   a d j a c e n t   e d g e s .   The  body   £B  o f ,   I 

he  s a i l   i s   c o m p r i s e d   of   p a n e l s   30  of  c o n v e n t i o n a l l y   woven   f a b r i c   ■ 

( h e r e i n   t h e   w a r p   y a r n s   32  a r e   p a r a l l e l .   As  t h u s   f a b r i c a t e d ,   t h e   j 

' a d i a t i n g   w a r p   y a r n s   £0  in  t h e   p a n e l s   c o m p r i s i n g   t h e   c o r n e r s   of   J 

;he  s a i l   c a r r y   t h e   t e n s i l e   l o a d   f rom  t h e   body  of  t h e   s a i l   t o   t h e  

. o r n e r s   t h e r e o f ,   t h e r e b y   r e d u c i n g   and  c o n t r o l l i n g   t h e   s t r e t c h   a n d  

l i s t o r t i o n   of   t h e   s a i l   and  t h e   s a i l   c a m b e r .   As  i l l u s t r a t e d ,  

; h e r e   a r e   t h r e e   t r i a n g u l a r   p a n e l s   at  t h e   peak   of  t h e   s a i l   a n d  

Four  in  e a c h   c o r n e r   at   t h e   f o o t   of   t h e   s a i l .   It   i s   to   b e  

i n d e r s t o o d ,   h o w e v e r ,   t h a t   t h e r e   may  be  a  l e s s e r   or   g r e a t e r   n u m b e r   ; 

5f  p a n e l s   at   t h e   h e a d   and  f o o t   of   t h e   s a i l .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   as   h e r e i n   i l l u s t r a t e d ,  

the   wa rp   y a r n s   £0  in  t h e   a f o r e s a i d   t r u n c a t e d   t r i a n g u l a r   p a n e l s  

a re   a r r a n g e d   in  a r r a y s   in  w h i c h   t h e   y a r n s   r a d i a t e ,   t h a t   i s ,   | 
I 

J i v e r g e   w i t h   r e s p e c t   t o   e a c h   o t h e r   in  a  d i r e c t i o n   t o w a r d   t h e   b a s e  
j 

Df  t h e   p a n e l .   The  t r i a n g u l a r   p a n e l s   at  t h e   head   and  f o o t   of   t h e   j 
t 

s a i l   a r e   s t r u c t u r e d   by  l a y i n g   t h e   warp   y a r n s   £0  in  r a d i a t i n g  

a r r a y s   r e l a t i v e   to   e a c h   o t h e r   as  shown  in  FIG.  1  and  s e c u r i n g  

them  to   a  s u b s t r a t e   P.  The  s u b s t r a t e   P  may  be  c o m p r i s e d   of   a  j 

s h e e t   of  p l a s t i c .   The  waro   y a r n s   £0  a r e   a d h e s i v e l y   s e c u r e d   to   j 
i 

t h e   s h e e t   of  p l a s t i c .   A l t e r n a t i v e l y ,   t h e   r a d i a t i n g   a r r a y s   of  j 

waro   y a r n s   SOmay  be  i n t e r p o s e d   b e t w e e n   two  s h e e t s   of  p l a s t i c   as  j 

shown  in  FIG.  1A  or   b e t w e e n   a  s h e e t   of  p l a s t i c   and  a  woven  f a b r i c  

F  as  shown  in  FIG.  IB.  FIG.  £  i l l u s t r a t e s   i n c o r p o r a t i n g   t h e  

- 3 -  
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i 

r a a i a t i n g   warp   y a r n s   22  in  a  c o n v e n t i o n a l l y   woven  f a b r i c   F  i 

c o m p r i s e d   of   warp   y a r n s   £0  and  w e f t   or   f i l l i n g   y a r n s   34.  FIG.  3  

i l l u s t r a t e s   a  f a b r i c   w h e r e i n   t h e   r a d i a t i n g   w a r p   y a r n s   £0  a r e  

c o m b i n e d   w i t h   w e f t   y a r n s   36  and  a d h e s i v e l y   s e c u r e d   at  t h e i r   ! 
i 

c r o s s i n g s .  

The  warp   y a r n s   c o m p r i s i n g   t h e   a r r a y s   of   r a d i a t i n g   l e n g t h s   < 
i 

o f   y a r n   a r e   d i s p o s e d   in  r a d i a t i n g   r e l a t i o n   t o   e a c h   o t h e r   and  j 

b o n d e d   t o   a  s u b s t r a t e   or   i n c o r p o r a t e d   in  a  woven   f a b r i c   b y  

e m p l o y i n g   a  warp   y a r n   g u i d e r   38,  FIG.  6,  w i t h   v a r i a b l e   s p a c i n g .  

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

l e n g t h   and  c o n f i g u r a t i o n ,   FIG.  5,  a c c o r d i n g   t o   l o c a t i o n   in  t h e  

s a i l   s t r u c t u r e .  
i 

The  y a r n s   may  be  n a t u r a l   o r   s y n t h e t i c   and  t h e   s h e e t   .  ! 
i 

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

e x a m p l e ,   d a c r o n .  
i 
i 
i i i- 
i 

- 4 -  
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1.  A  s a i l c l o t h   c o m p r i s i n g   a  p l u r a l i t y   of  r a d i a t i n g   w a r p   y a r n s  
( 2 0 )   a d h e s i v e l y   b o n d e d   to  a  d i m e n s i o n a l l y   s t a b l e   s h e e t   o f  

p l a s t i c   ( 9 ) .  

2.  A  s a i l c l o t h   c o m p r i s i n g   a  p l u r a l i t y   of  r a d i a t i n g   w a r p   y a r n s  
(20)   a d h e s i v e l y   b o n d e d   b e t w e e n   two  s h e e t s   of  d i m e n s i o n a l l y  
s t a b l e   p l a s t i c   ( P ) .  

3.  A  s a i l c l o t h   c o m p r i s i n g   a  p l u r a l i t y   of  r a d i a t i n g   warp   y a r n s  
[20)  b o n d e d   b e t w e e n   a  d i m e n s i o n a l l y   s t a b l e   s h e e t   of   p l a s t i c   ( P )  
und  a  woven  f a b r i c   ( F ) .  

L  A  s a i l c l o t h   c o m p r i s i n g   a  p l u r a l i t y   of  r a d i a t i n g   w a r p   y a r n s  
20)  c o m b i n e d   w i t h   w e f t   y a r n s   (36)   and  b o n d e d   t h e r e t o .  

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

o m p r i s i n g   a  f a b r i c a t e d   s t r u c t u r e   e m b o d y i n g   an  a r r a y   of   y a r n s  
20)  w h i c h   d i v e r g e   r e l a t i v e   to  e a c h   o t h e r   f rom  the   a p e x   t o w a r d  
he  b a s e   . 

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

o m p r i s e d   of  a  d i m e n s i o n a l l y   s t a b l e   p l y   of  s h e e t   m a t e r i a l ,   t o  
ne  s i d e   of   w h i c h   i s   a t t a c h e d   an  a r r a y   of  y a r n s   (20 )   w h i c h  
i  v e r g e   r e l a t i v e   to  e a c h   o t h e r   f rom  the   apex   to  t he   b a s e .  

- 5 -  
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i.  A  s a i l c l o t h   p a n e l   of  t r u n c a t e d   t r i a n g u l a r   c o n i   i g u r a t i o n  

: o m p r i s e d   of   a  d i m e n s i o n a l l y   s t a b l e   woven  f a b r i c   in  w h i c h   i s  

i n c o r p o r a t e d   an  a r r a y   of   warp   y a r n s   (20)   w h i c h   d i v e r g e   r e l a t i v e  

:o  e a c h   o t h e r   f rom  the   a p e x   to   t he   b a s e .  

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

c o m p r i s e d   of  warp   and  w e f t   y a r n s   ( 20 ,   36)  s e c u r e d   a t   t h e i r  

c r o s s i n g s   w h e r e i n   the   warp   y a r n s   (20)   d i v e r g e   r e l a t i v e   to  e a c h  

D t h e r   f rom  t he   apex   to  t he   b a s e .  

9.  A  s a i l c l o t h   c h a r a c t e r i z e d   by  a  p l u r a l i t y   of  r a d i a t i n g   w a r p  

y a r n s   (  20)  . 

- 6 -  
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