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(§)  Sailboat  mast  construction. 
Disposed  herein  is  a  sailboat  mast  (10)  primarily  in- 

tended  for  racing  which  is  constructed  of  three  or  more 
vertical  columns  (12,  14,  16),  two  of  which  (12,  14)  can  be 
tubular  and  the  other  (16)  of  which  is  solid.  The  columns  are 
arranged  in  a  triangular  or  diamond  pattern  and  connected 
by  cross  braces.  The  diameter  of  the  tubing  columns  and  the 
diameter  of  the  solid  column  are  selected  to  maximize  the 
strength  and  moment  of  inertia  so  that  the  weight  can  be 
lessened.  The  solid  column  (16)  supports  a  sail  track  (32)  and 
is  arranged  so  that  a  portion  of  the  column  is  aligned  with 
one  of  the  forward  tubes  so  that  it  is  in  the  windshadow  (33) 
of  one  of  the  forward  members  at  the  normal  up-wind 
tacking  angle  of  the  boat.  This  reduces  overall  drag  on  the 
mast  system.  In  addition,  the  hollow  forward  tubes  are  used 
as  conduits  for  the  mainsail  halyard  and  the  jumper  wires  for 
adjusting  or  tuning  the  shape  of  the  mast.  If  three  columns 
are  employed  they  are  arranged  in  a  triangular  pattern  with 
two  forward  columns  forming  a  leg  at  right  angles  with  the 
keel  and  the  aft  column  on  the  keel  line. 





S a i l b o a t   m a s t s   m o d i f y   s p e e d   and  p o i n t i n g   a b i l i t y   of  a  

s a i l b o a t   in   n u m e r o u s   ways .   The  d r a g   of  t h e   m a s t   t h r o u g h  

t h e   a i r   c r e a t e s   a  n e g a t i v e   f o r c e   when  t h e   a p p a r e n t   wind   i s  

f o r w a r d   of   t h e   beam.   A l s o ,   t h e   m a s t   i s   a  p r o j e c t i o n   in  t h e  

a i r s t r e a m   and  s p o i l s   t he   a i r   f l o w   o v e r   a  p o r t i o n   of   t h e  

s a i l   d i r e c t l y   b e h i n d   the   m a s t .   The  t u r b u l e n c e   i s   r o u g h l y  

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

by  t u r b u l e n c e   to   l e e w a r d .   When  a  j i b   s a i l   i s   u s e d ,   t h e  

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

t h r o u g h   t h e   s l o t   b e t w e e n   t he   two  m a s t s .   Thus   t h e   w i n d a g e  

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

O t h e r   f a c t o r s   r e l a t i n g   to  t h e . m a s t   and  h u l l   s p e e d   i n v o l v e  

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

s m a l l   d i a m e t e r   and  low  c e n t e r   of   g r a v i t y .   The  w e i g h t   o f  

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

o v e r c o m e   when  t h e   b o a t   p i t c h e s   o v e r   w a v e s .   When  a  b o a t  

h e e l s   o v e r ,   t h e   m a s t   w e i g h t   i n c r e a s e s   t h e   h e e l ,   r e q u i r i n g  

more  k e e l   w e i g h t   or  l e s s   s a i l   a r e a .   W i t h i n   c e r t a i n   l i m i t s ,  

t h e   l e s s   w e i g h t   you  need   to  k e e p   t h e   b o a t   u p r i g h t   in  t h e  

w a t e r ,   t h e   f a s t e r   you  can  go.  Drag   a l s o   i n c r e a s e s   h e e l i n g  

m o m e n t .   A c c o r d i n g l y ,   i t   i s   d e s i r a b l e   to  m i n i m i z e   d r a g  

t h r o u g h   t h e   a i r   w i t h   any  mas t   and  r e d u c e   t h e   w e i g h t   of  t h e  

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

p r o v i d e   i n c r e a s e d   b o a t   s p e e d .   Mas t   s t i f f n e s s  i s   a l s o   a  

c o n s i d e r a t i o n .   Most  s a i l s   a r e   d e s i g n e d   f o r   m a s t s   t h a t   b e n d  

a n d ,   a c c o r d i n g l y ,   a  s t i f f   mas t   w i l l   n o t   p r o d u c e   an  o p t i m u m  

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

e m p l o y e d   to   " t u n e "   t he   m a s t .   I t   i s   a l s o   d e s i r a b l e  t o   b e  



a b l e   to   bend   t h e   m a s t   w h i l e   s a i l i n g   to  m a x i m i z e   s p e e d .  

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

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

l o n g i t u d i n a l   a x i s   of  t h e   b o a t   h u l l   i s   q u i t e   p o p u l a r   f o r  

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

s h a p e   i s   r e l a t i v e l y   low  and   l e s s   t h a n   a  r o u n d   m a s t   h a v i n g   a  

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

w i t h   c h a n g e   in  wind   d i r e c t i o n   to   p o r t   or  s t a r b o a r d   w h e r e a s  

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

t h e   s a m e .  

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   t h e r e   i s   p r o v i d e d   a  m a s t  

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

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

f o r   s u p p o r t i n g   a  s a i l   and   m e a n s   c o n n e c t i n g   s a i d   c o l u m n s  

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

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

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

f o r w a r d   c o l u m n s   when  t h e   b o a t   i s   s u b s t a n t i a l l y   on  i t s  

n o r m a l   t a c k i n g   a n g l e   to   p o r t   and  a t   l e a s t   a  p o r t i o n   of  t h e  

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

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

on  i t s   n o r m a l   t a c k i n g   a n g l e   to   s t a r b o a r d .  

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

w h i c h   low  w i n d a g e ,   low  w e i g h t   and  c o n t r o l l a b l e   f l e x i b i l i t y  

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

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

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

t h e   w i n d s h a d o w   of  one  of   t h e   f o r w a r d   c o l u m n s   when  a  b o a t   i s  

s u b s t a n t i a l l y   on  i t s   n o r m a l   t a c k i n g   a n g l e   as  c l o s e   a s  

p o s s i b l e   to   t h e   a p p a r e n t   w i n d   to   p o r t   and  of  a n o t h e r   m e m b e r  

when  i t   i s   on  i t s   n o r m a l   a n g l e   t a c k i n g   to  s t a r b o a r d .   M o r e  

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

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

a n g l e s   w i t h   t h e   k e e l   or   l o n g i t u d i n a l   c e n t e r   l i n e ,   a n d . t h e  



r e a r w a r d   or   a f t   member   of  t h e   t h r e e   c o l u m n   m a s t   i s   d e s i r -  

a b l y   s o l i d   and  p o s i t i o n e d   on  t he   b o a t   c e n t e r   l i n e .   T h e  

a n g l e   B  b e t w e e n   a  t r i a n g l e   l e g   c o n n e c t i n g   t h e   f o r w a r d  

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

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

The  s p a c i n g   of  t h e   m e m b e r s   i s   s e l e c t e d   to   p r o v i d e   t h e  

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

r e d u c e d   to   m i n i m i z e   t h e   w e i g h t   of  t h e   s t r u c t u r e   r e q u i r e d   t o  

h a n d l e   t h e   s t r e s s e s   and  b e n d i n g   m o m e n t s   to   t h u s   o b t a i n   t h e  

a d v a n t a g e s   of   a  l i g h t w e i g h t   m a s t .  

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

t h e   j i b   e n t r y   a n g l e   so  t h a t   t h e   b o a t   can   p o i n t   h i g h e r   i n t o  

t h e   w ind   w i t h o u t   l o s i n g   s p e e d .   R e d u c i n g   t h e   w e i g h t   of  t h e  

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

l i g h t   to   m e d i u m   a i r .  

F u r t h e r   o b j e c t s ,   a d v a n t a g e s   and  f e a t u r e s   of  t h e   i n v e n t i o n  

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

E m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  w a y  
of  e x a m p l e ,   r e f e r e n c e   b e i n g   made  to   t h e   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 .   1  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  m a s t   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 ,   w i t h   t h e   bow  of  t h e   b o a t   b e i n g   to   t h e  

r i g h t   of  t h e   f i g u r e   as  v i e w e d ,  

F i g .   2  i s   a  r e d u c e d   p e r s p e c t i v e   v i e w   of  a  s a i l b o a t   e m p l o y -  

i ng   t h e   m a s t   of  t h e   i n v e n t i o n ,  

F i g .   3  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   a l o n g   l i n e   3 - - 3   o f  

F i g .   2 ,  

F i g .  4   i s   an  e n l a r g e d   v i e w   of  a  m a s t   s p a c e r   s p r e a d e r ,  



F i g .   5  i s   a  v i e w   of  t h e   c a b l e   t i g h t e n i n g   a p p a r a t u s   shown  i n  

F i g .   1 ,  

F i g .   6  i s   a  s i d e   e l e v a t i o n a l   v i e w   of   a  m o d i f i e d   e m b o d i m e n t  

of   a  m a s t ,  

F i g .   7  i s   a  s e c t i o n a l   v i e w   a l o n g   l i n e   7 - - 7   of  F i g .   6 ,  

F i g .   8  i s   a  v i e w . a l o n g   l i n e   8 - - 8   of   F i g .   6 ,  

F i g .   9  i s   a  s e c t i o n a l   v i e w   of  a  f u r t h e r   m o d i f i e d   e m b o d i m e n t  

of   a  m a s t ,  

F i g .   10  i s   an  e n l a r g e d   p l a n   v i e w   in   p a r t i a l   s e c t i o n   of  a  

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

F i g .   11  i s   a  f r a g m e n t a r y   s i d e   e l e v a t i o n a l   v i e w   of  t h e  

s p a c e r   and  s a i l   t r a c k   a s s e m b l y   shown  in  F i g .   1 0 ,  

F i g .   12  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   of  a  m o d i f i e d   e m b o d i -  

men t   of  a  m a s t   s p a c e r ,  

F i g .   13  i s   a  p e r s p e c t i v e   v i e w   of   a  f u r t h e r   m o d i f i e d   e m b o d i -  

m e n t   of  a  m a s t   s p a c e r ,   a n d  

F i g .   14  i s   a  p e r s p e c t i v e   v i e w   of   a  f u r t h e r   m o d i f i e d   e m b o d i -  

men t   of  a  m a s t   s p a c e r .  

A l t h o u g h   t h e   d i s c l o s u r e   h e r e o f   i s   d e t a i l e d   and  e x a c t   t o  

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

t h e   p h y s i c a l   e m b o d i m e n t s   h e r e i n   d i s c l o s e d   m e r e l y   e x e m p l i f y  

t h e   i n v e n t i o n   w h i c h   may  be  e m b o d i e d   in  o t h e r   s p e c i f i c  

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

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

In  t h e   d r a w i n g s   t h e   m a s t   10  c o m p r i s e s   a  f o r w a r d   p a i r   o f  

s p a c e d   c o l u m n s   in  t h e   f o r m   of   t u b e s   12  and  14  and  a  r e a r   o r  

a f t   c o l u m n   16  of   s o l i d   s t o c k   w h i c h ,   as  s u b s e q u e n t l y  



d e s c r i b e d ,   s u p p o r t s   t h e   s a i l .   The  c o l u m n s   12,  14  and  16 

a r e   i n t e r c o n n e c t e d   by  s p a c e r s   20.  In  F i g s .   1  and  3  t h e  

s p a c e r s   can   be  in  t h e   fo rm  of  t u b e s   or  r o d s   w h i c h   a r e  

w e l d e d   b e t w e e n   t h e   c o l u m n s .   The  m a s t   10  can   be  s u p p o r t e d  

by  an  a s s e m b l y   86  r e c e s s e d   in  t he   d e c k   23  in  t h e   b o a t   h u l l  

24.   The  c o l u m n   16  i s   p r o v i d e d   w i t h   a  v e r t i c a l   a r r a y   o f  

p i v o t a l l y   s u p p o r t e d   g u i d e   member s   30  w h i c h   a r e   c l a m p e d   t o  

t h e   c o l u m n   16  in   b e t w e e n   the   s p a c e r s   20  and  p r o v i d e   a  

v e r t i c a l   t r a c k   32  f o r   t h e   main   s a i l   3 4 .  

D e s i g n   of  t h e   t h r e e   c o l u m n   mas t   c o n s i s t s   of  s i z i n g   t h e   t w o  

f o r w a r d   t u b e s   12  and  14  w i t h   a d e q u a t e   s p a c i n g   L1  to   p r o v i d e  

t h e   r e q u i r e d   moment   of  i n e r t i a   I  to   h a n d l e   t h e   b e n d i n g   a n d  

c o m p r e s s i v e   s t r e s s e s   i n v o l v e d .   The  moment   of  i n e r t i a   o f  

t h e   m a s t   in  a  s i d e w a y s   d i r e c t i o n   to   p o r t   or  s t a r b o a r d   m u s t  

be  m a i n t a i n e d   in   a  c e r t a i n   p r o p o r t i o n   to   t h e   f o r e   and  a f t  

i n e r t i a s .   A  r a t i o   of   1  to   2  or  1  to   2 . 5   i s   a p p r o p r i a t e ,   o r  

an  I  of  2  t o w a r d s   p o r t   or  s t a r b o a r d   and  an  I  of  4 . 3   in  f o r e  

and  a f t   d i r e c t i o n .  

U s i n g   a  7 / 8   i n c h   o u t s i d e   d i a m e t e r   f o r   t h e   f o r w a r d   t u b e s   o r  

c o l u m n   12  and  14  and  h a v i n g   a  0 . 0 6 5   i n c h   w a l l   t h i c k n e s s   a n d  

a r e a   =  0 . 1 6 5   s q .   i n .   p r o v i d e s   s i d e w a y s  

i n c h e s  

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

L1  ( F i g .   2)  on  b o t h   s i d e s   of  t he   beam  of  w h e r e   . 875   i s  

d o u b l e   t h e   r a d i u s   of  t h e   t u b e s  =   2 . 4 6   +  2 . 4 6   +  . 8 7 5  =   5 . 8  

i n c h e s .  

To  c a l c u l a t e   t h e   f o r e   and  a f t   d i s t a n c e   or  f o r e   and  a f t  

c o l u m n   s p a c i n g   we  h a v e  

I  f o r e   and  a f t   ( f a )  =   A,  d2,  +  A2  d2  =  4 . 3  



L e n g t h   =  1 . 7 2   +  2 . 8 6   +  .875   =  5 . 4 5 5   i n c h e s  

I f   t h e   a r e a s   a r e   d i v i d e d   e q u a l l y  

f o r e   and   a f t   I  =   4 . 3   =  .44  d2  +  .44  d 2  

L e n g t h   ( f a )  =   2 . 2 1   +  2 . 2 1   +  . 875   =  5 .3   i n c h e s .  

The  a n g l e s   B  ( F i g .   3)  f o r m e d   by  t r i a n g u l a r   l e g s   c o n n e c t i n g  

t he   c o l u m n   16  w i t h   t h e   c o l u m n s   12  and  14  and  t h e   h u l l  

c e n t e r l i n e   37  s h o u l d   d e s i r a b l y   a p p r o x i m a t e   t h e   d i r e c t i o n   o f  

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

t a c k i n g   a n g l e   to   p l a c e   t h e   c o l u m n   16  and  s a i l   t r a c k   m e m b e r s  

30  in  t h e   w i n d s h a d o w s   33  of  t h e   f o r w a r d   c o l u m n s   12  and  14  

to  r e d u c e   d r a g   and  i m p r o v e   a i r f l o w .   The  a n g l e   B  can   b e  

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

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

S i n c e   b e n d i n g   s t r e s s e s   a r e   c a l c u l a t e d   by  S  = MI  w h e r e   C  i s  

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

m a k i n g   t h e   s a i l   c o l u m n   16  s o l i d ,   w i t h   t h u s   more   t h a n   t w i c e  

t h e _ c r o s s - s e c t i o n a l   a r e a   of   t h e   f o r w a r d   t u b e s ,   r e d u c e s   t h e  

c o m p r e s s i v e   s t r e s s   in   t h e   s a i l   s u p p o r t i n g   c o l u m n   16  b y  

m o v i n g   t h e   n e u t r a l   a x i s   and  r e d u c i n g   C.  S i n c e   b e n d i n g   t h e  

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

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

t he   t u b e   s i z e s   can   r e d u c e   t h e   m a s t   s t r e s s e s   and  a l l o w   m o r e  

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



m o m e n t .   H e n c e ,   u s i n g   a  s o l i d   c o l u m n   f o r   c o l u m n   16  i s  

d e s i r a b l e   to   r e d u c e   t he   w e i g h t   of  t h e   m a s t .   A l t e r n a t i v e l y ,  

t h e   i n c r e a s e d   s t r e n g t h   r e q u i r e d   f o r   c o l u m n   16  can  b e  

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

c o l u m n   w i t h   a  g r e a t e r   w a l l   t h i c k n e s s   or  a r e a .   F o r  

i n s t a n c e ,   t h e   r e a r   c o l u m n   16  can  be  a l u m i n i u m   and  t h e  

f o r w a r d   c o l u m n s   s t e e l .  

A  m a j o r   p a r t   of  t h e   c o m p r e s s i v e   l o a d   in  t h e   m a s t   i s   c a u s e d  

by  t h e   h a l y a r d s .   T h e s e   l o a d s   can  be  p l a c e d   in  t h e   f o r w a r d  

c o l u m n s   12  and  14,  t h u s   o p p o s i n g   t h e   t e n s i l e   l o a d   f r o m  

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

The  u p p e r   s e c t i o n   of  t h e   m a s t   h1  can   be  t a p e r e d   as  shown  i n  

F i g .   1  to   e n a b l e   c o n t r o l l e d   b e n d i n g   or  t u n i n g ,   as  i s   w e l l  

known  in   t h e   a r t .   J u m p e r   w i r e s   40  c o n n e c t e d   to   t h e   t o p  

p i e c e   39  of  t h e   m a s t   can  be  e m p l o y e d .   E a c h   j u m p e r   w i r e   4 0  

can   be  c o n t a i n e d   in  one  of  t h e   t u b e s   12,  14  and  e x i t   a t   t u b e  

e n d s   46 .   T e n s i o n   can   be  p u t   on  t h e   w i r e s   40  w i t h   a  b l o c k  

and  t a c k l e   52  or  a  w i n c h   w h i c h   i s   c o n n e c t e d   to   a  c o n n e c t o r  

5 3 .  

The  l o w e r   end  of  t h e   c o l u m n s   can   be  c o n n e c t e d   to   t h r e e  

u p s t a n d i n g   p l a t e s   80  w h i c h   a r e  w e l d e d   to   t h e   c o l u m n s   a n d  

a l s o   to   a  b a s e   p l a t e   82  w h i c h   i s   s e c u r e d   to   t w o  s p a c e d  

h i n g e   p l a t e s   84.  The  h i n g e   p l a t e s   84  a r e   p i n n e d   to   a  m a s t  

s u p p o r t i n g   a s s e m b l y   86  by  p i n s   88.  I f   one  of  t h e   p i n s   i s  

r e m o v e d ,   t h e   m a s t   can   be  p i v o t e d   a b o u t   t h e   o t h e r   p i n   to   a i d  

in  s t e p p i n g   t h e   m a s t .  

F i g .  4   shows   a  c o m b i n a t i o n   s p a c e r - s p r e a d e r   p l a t e   90  w h i c h  

i s   n o t c h e d   to   r e c e i v e   t h e   c o l u m n s   and  i s   w e l d e d   to  t h e  

c o l u m n s .   The  s p r e a d e r   p l a t e s   can  be  p r o v i d e d   w i t h   t i p s   9 2  

w h i c h   a r e   h i n g e d   a t   94  to  t he   ma in   b o d y   of  t h e   s p a c e r -  

s p r e a d e r   p l a t e s .   The  s p r e a d e r   t i p s   94  a r e   c o n n e c t e d   to   t h e  

m a s t   s i d e   s t a y s   96  in  c o n v e n t i o n a l   f a s h i o n .  



The  s p a c e r s   20  c an   be  of  a d j u s t a b l e   l e n g t h   to   s h a p e   t h e  

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

of   t h e   m a s t   t o   a d j u s t   t h e   w i n d s h a d o w   on  t h e   s a i l   s u p p o r t i n g  

c o l u m n .   The  a p p a r e n t   wind   a c t i n g   on  t h e   m a s t   v a r i e s   a t  

d i f f e r e n t   h e i g h t s   of  t h e   m a s t   b e c a u s e   of   i n c r e a s e   in  w i n d  

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

j i b .  

I t   i s   n o t   n e c e s s a r y   t h a t   t h e   r e a r   c o l u m n   16  be  c o m p l e t e l y  

in  t h e   w i n d s h a d o w   of  one  of  t h e   f o r w a r d   c o l u m n s .   I f ,   f o r  

i n s t a n c e ,   o n l y   t h e   u p p e r   o n e - q u a r t e r   of  c o l u m n   16  or  t h e  

p o r t i o n   of   c o l u m n   16  a b o v e   t h e   j i b   s t a y   i s   in  t h e   w i n d -  

s h a d o w   when  t h e   b o a t   i s   a t   a  d e s i r a b l e   t a c k i n g   a n g l e ,   s o m e  

b e n e f i t s   of   r e d u c e d   d r a g   can   be  o b t a i n e d .  

F i g s .   6,  7  and  8  show  a  m a s t   w i t h   a  r e d u c e d   t r i a n g u l a r  

c r o s s - s e c t i o n a l   a r e a   a l o n g   t h e   s e c t i o n   of   F i g .   8  c o m p a r e d  

w i t h   t h e   F i g .   7  c r o s s - s e c t i o n .   To  a c c o m p l i s h   t h e   c h a n g e   i n  

s h a p e   t h e   s p a c e r s   c o n n e c t i n g   t h e   v e r t i c a l   c o l u m n s   can   be  i n  

t h e   f o r m   of   t u r n b u c k l e s   6 2 .  

F i g .   9  s h o w s   a  m o d i f i e d   e m b o d i m e n t   in   w h i c h   a  f o r w a r d  

c o l u m n   70  i s   a d d e d   to   p r o v i d e   a  d i a m o n d   s h a p e .   T h i s  

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

s t r e n g t h   a t   t h e   e x p e n s e   of  i n c r e a s e d   w e i g h t .  

F i g .   10  s h o w s   a  m o d i f i e d   e m b o d i m e n t   of  a  s p a c e r   110  w h i c h  

c o m p r i s e s   a  s o l i d   p l a t e   w h i c h   i s   w e l d e d   or  o t h e r w i s e  

c o n n e c t e d   to   t h e   c o l u m n s .   F i g .   10  a l s o   d i s c l o s e s   m e a n s  

f o r m i n g   a  s a i l   t r a c k   c o m p r i s i n g   a  l i g h t w e i g h t   s h e l l   1 2 0  

w r a p p e d   a r o u n d   c o l u m n   16  and  r i v e t e d   to   e a r s   122  by  r i v e t s  

124.   The  e a r s   122  a r e   c o n n e c t e d   to   an  a r c u a t e   member   1 2 6  

w h i c h   p r o v i d e s   a  s a i l   t r a c k   128.   A  f r i c t i o n   b e a r i n g   1 3 0  

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

p i p e   i s   r i v e t e d   by  r i v e t s   132  to  t h e   s h e l l .   The  e n d s   1 3 4  

b e a r   a g a i n s t   t h e   c o l u m n   16  and  p r o v i d e   a  b e a r i n g   s u r f a c e  

w i t h   f r i c t i o n a l   r e s t r a i n t   w h i c h   e n a b l e s   t h e   s a i l   a n d  



a s s e m b l y   to   p i v o t   a b o u t   t h e   c o l u m n   16.  I f   s h e l l   120  i s  

made  f r o m   p l a s t i c ,   t h e   b e a r i n g   130  may  n o t   be  r e q u i r e d .  

The  s h e l l   120  i s   n o t c h e d   to  i n t e r f i t   w i t h   t h e   s p a c e r s .   T h e  

p l a t e   110  i s   d e s i r a b l y   i n c l i n e d   a t   an  a n g l e   A  w i t h   t h e  

h o r i z o n t a l   p l a n e   140  so  t h a t   d r a g   i s   r e d u c e d   when  t h e   b o a t  

is   h e e l i n g .   S i m i l a r l y ,   t he   s p a c e r s   i l l u s t r a t e d   in  F i g .   1 

a r e   a t   an  a n g l e .   The  a n g l e   A  can  v a r y   w i t h   t h e   p a r t i c u l a r  

b o a t ,   b u t   a n g l e s   of  4°  to   8°  a r e   g e n e r a l l y   a p p r o p r i a t e .  

F i g .   12  s h o w s   a  m o d i f i e d   e m b o d i m e n t   of  t h e   m a s t   in   w h i c h  

t h e   f o r w a r d   t u b e s   150  and  152  a r e   o v a l   and  t h e   m a s t  

s u p p o r t i n g   c o l u m n   154  i s   s i m i l a r l y   o v a l   in  c r o s s - s e c t i o n  

and  d e s i r a b l y   f o r m e d   f rom  an  e x t r u s i o n   w i t h   an  i n t e g r a l l y  

f o r m e d   s a i l   t r a c k   1 5 6 .  

F i g .   13  s h o w s   a  s p a c e r   170  w h i c h   can   be  f o r m e d   f r o m   o n e  

p i e c e   o r ,   as  d i s c l o s e d ,   f o r m e d   f rom  u p p e r   and  l o w e r   s h e l l  

h a l v e s   172 ,   174 .   The  s h e l l   h a l v e s   172,   174  a r e   j o i n e d   by  a  

w e l d m e n t   a l o n g   t h e   s p l i t   l i n e   176.  The  h a l v e s   172 ,   174  a r e  

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

o v a l   end  180  w h i c h   i s   w e l d e d   to   a  s l e e v e   182.   The  s l e e v e  

182  i s   w e l d e d ,   r i v e t e d   or  o t h e r w i s e   s e c u r e d   to   c o l u m n   1 6 .  

The  f o r w a r d   e n d s   184  of  t he   s h e l l s   f o rm  a  t h i n   f i n   w i t h  

u p t u r n e d   c o r n e r s   186  to   g i v e   a  v e r t i c a l   t h i c k n e s s   f o r  

j o i n i n g   to   t h e   s l e e v e s   188  w h i c h   can  be  w e l d e d ,   g l u e d   o r  

r i v e t e d   or   f a s t e n e d   by  any  c o m b i n a t i o n   t h e r e o f   t o   t h e  

f o r w a r d   c o l u m n s   12,  14.  The  g a p s   190  b e t w e e n   t h e   s h e l l s  

can  be  f i l l e d   w i t h   a  w e l d m e n t .   The  s l e e v e s   can   be  h a l f  

s l e e v e s   or   f u l l   s l e e v e s .   I f   t h e   s p a c e r   m a t e r i a l   i s   w e l d -  

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

may  n o t   be  r e q u i r e d .  

The  s h a p e   of  s p a c e r   170  p r o v i d e s   min imum  d r a g   and  a d d s  

v e r t i c a l   beam  s t r e n g t h   a t   end  182.   W i t h   b e n d i n g   of   t h e  

mas t   in  u s e ,   s p a c e r s   170  w i l l   t e n d   to  k e e p   p o i n t s   on  t h e  

v a r i o u s   c o l u m n s   a t   t h e   same  d i s t a n c e   and  o r i e n t a t i o n   a n d  

c o n t r o l   s t r e n g t h   and  f l e x i b i l i t y .  _ T h e   s p a c e r   170  i s  



d e s i r a b l y   f o r m e d   f r o m   s t a i n l e s s   s t e e l .   A l t e r n a t i v e l y ,   t h e  

s p a c e r   can   be  c o n s t r u c t e d   as  shown  in  F i g .   14  in  w h i c h   t h e  

s p a c e r   190  h a s   a  h o r i z o n t a l l y   o r i e n t e d   t e a r   d r o p   a i r   f o i l  

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

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

o r i e n t a t i o n .  



1.  A  m a s t   c o n s t r u c t i o n   f o r   a  s a i l b o a t   c o m p r i s i n g   a t   l e a s t  

two  f o r w a r d   c o l u m n s   and  an  a f t   c o l u m n ,   s a i d   a f t   c o l u m n  

i n c l u d i n g   m e a n s   f o r   s u p p o r t i n g   a  s a i l   and  m e a n s   c o n n e c t i n g  

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

a r e   a l i g n e d   so  t h a t   a t   l e a s t   a  p o r t i o n   of  l e n g t h   of  t h e   a f t  

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

two  f o r w a r d   c o l u m n s   when  t h e   b o a t   i s   s u b s t a n t i a l l y   on  i t s  

n o r m a l   t a c k i n g   a n g l e   to   p o r t   and  a t   l e a s t   a  p o r t i o n   of  t h e  

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

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

on  i t s   n o r m a l   t a c k i n g   a n g l e   to   s t a r b o a r d .  

2.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   two  f o r w a r d   c o l u m n s   a r e   c o n n e c t e d   by  s t r u t s   t o  

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

c o l u m n   i s   g r e a t e r   t h a n   t h e   c r o s s - s e c t i o n a l   a r e a   of  t h e   t w o  

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

as  to   r e d u c e   t h e   c o m b i n e d   c o m p r e s s i v e   s t r e s s   and  r e d u c e   t h e  

o v e r a l l   w e i g h t   of  t h e   m a s t .  

3.  A  m a s t   c o n s t r u c t e d   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   two  f o r w a r d   c o l u m n s   a r e   c o n n e c t e d   by  s t r u t s  t o  

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

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

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

4.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to  c l a i m   1,  2  or  3 

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

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

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

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

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

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

t h e   c e n t e r   l i n e   of  t h e   b o a t   s u b s t a n t i a l l y   e q u a l   to  t h e  

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



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

ing   c l a i m s   c h a r a c t e r i s e d   in  t h a t   t h e   means   c o n n e c t i n g   t h e  

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

a d j u s t a b l e   to   a d j u s t   t h e   s i z e   of  t h e   t r i a n g u l a r   c r o s s -  

s e c t i o n   f o r m e d   by  t h e   c o l u m n s   to   a d j u s t   t h e   w i n d s h a d o w   o n  

t h e   a f t   c o l u m n   and  m i n i m i z e   w i n d   d r a g .  

6.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d -  

ing   c l a i m s   c h a r a c t e r i s e d   in  t h a t   t h e   means   c o n n e c t i n g   t h e  

c o l u m n s   i n c l u d e s   t u r n b u c k l e s   c o n n e c t e d   b e t w e e n   t h e   c o l u m n s  

to  a d j u s t   t h e   s p a c i n g   t h e r e b e t w e e n .  

7.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d -  

i ng   c l a i m s   c h a r a c t e r i s e d   in   t h a t   t h e   means   f o r   c o n n e c t i n g  

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

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

8.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   c l a i m   7  c h a r a c t e r i s e d  

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

f o r   t h e   m a s t .  

9.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  t o  

4  c h a r a c t e r i s e d   in  t h a t   t h e   m e a n s   c o n n e c t i n g   t h e   c o l u m n s  

c o m p r i s e s   two  o p p o s e d   s h e l l   p o r t i o n s   f o r m i n g   an  e l o n g a t e d  

v e r t i c a l l y   o r i e n t e d   o v a l   end  and  a  f i n - s h a p e d   f o r w a r d   e d g e  

w i t h   t h e   o v a l   end  c o n n e c t e d   to   t h e   a f t   c o l u m n   and  t h e  

f o r w a r d   e d g e   c o n n e c t e d   to   t h e   f o r w a r d   c o l u m n s .  

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

in  t h a t   t h e   o v a l   end  and   t h e   f o r w a r d   e d g e   a r e   p r o v i d e d   w i t h  

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

11.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1 

t o  4   c h a r a c t e r i s e d   in  t h a t   t h e   m e a n s   c o n n e c t i n g   t h e   c o l u m n s  

c o m p r i s e s   a  h o r i z o n t a l l y   o r i e n t e d   t e a r   d r o p   a i r   f o i l   s h a p e d  

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

and  t h e   t h i n   end  c o n n e c t e d   to   t h e   a f t   c o l u m n .  



12.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e -  

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

ing   t h e   s a i l   i n c l u d e s   a  t r a c k   p r o v i d e d   on  t he   a f t   c o l u m n .  

13.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   c l a i m   12  c h a r a c t e r -  

i s e d   in   t h a t   t h e   t r a c k   i s   f o r m e d   i n t e g r a l l y   w i t h   t h e   a f t  

c o l u m n .  

14.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1 

to  11  c h a r a c t e r i s e d   in  t h a t   t h e   means   f o r   s u p p o r t i n g   t h e  

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

t u b u l a r   t r a c k   member   c o n n e c t e d   to   t h e   e n d s   of  t he   s h e l l   a n d  

a  b e a r i n g   member   i n s i d e   t h e   s h e l l   e n g a g e d   w i t h   t h e   a f t  

c o l u m n .  

15.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   c l a i m   14  c h a r a c t e r -  

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

s e c t i o n   of  a  n o n - m e t a l l i c   t u b e   c o n n e c t e d   to  t h e   s h e l l   a n d  

h a v i n g   l o n g i t u d i n a l   e d g e s   b e a r i n g   a g a i n s t   t he   a f t   c o l u m n .  

16.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e -  

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

o v a l   t u b e s   and  t h e   a f t   c o l u m n   i s   an  o v a l   e x t r u s i o n .  

17.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1 

to  15  c h a r a c t e r i s e d   in  t h a t   t h e   f o r w a r d   c o l u m n s   a r e   h o l l o w  

w i t h   j u m p e r   w i r e s   e x t e n d i n g   t h r o u g h   t h e   f o r w a r d   c o l u m n s   a n d  

c o n n e c t e d   a d j a c e n t   to  t h e   t o p   of  t h e   m a s t ,   t h e   j u m p e r   w i r e s  

b e i n g   c o n n e c t e d   a t   t h e i r   l o w e r   e n d s   to  means   o p e r a b l e   t o  

a p p l y   t e n s i o n   t o  t h e   w i r e s   to   bend   t h e   m a s t   a s s e m b l y .  

18.  A  m a s t   c o n s t r u c t i o n   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e -  

c e d i n g   c l a i m s   c h a r a c t e r i s e d   in  t h a t   an  a d d i t i o n a l   m a s t  

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

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

d i a m o n d   s h a p e d   p a t t e r n   w i t h   c o n n e c t i n g   means   p r o v i d e d   t o  

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