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54)  Water  bed  mattress  with  wave  motion  control  means. 
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®  The  invention  deals  with  a  water  bed  mattress  with 
wave  motion  control  means. 

A  water  bed  comprising  a  water  bed  mattress  including 
a  bladder  (0)  with  vertically  spaced  top  (18)  and  bottom  (15) 
walls,  vertical  side  and  end  walls  and  a  volume  of  water 
slackly  filling  the  bladder;  a  frame  structure  supporting  the 
bottom  side  and  end  walls;  and  wave  motion  control  means 
(C)  comprising  a  body  of  soft,  resilient  and  compactable 
water  permeable  reticulate  material  (A)  immersed  in  the 
water  and  arranged  to  extend  through  those  portions  of  the 
water  where  wave  motion  induces  high  velocity  movement 
of  water  particles  in  orbital  trajectories  and  which  operates 
to  stop,  slow  and  reduce  the  movement  of  water  particles 
and  cause  the  rapid  decay  of  wave  propagating  energy. 
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T h e   invention  deals  with  a  water  bed  mattress  with 
wave  motion  control  means. 

A  water  bed  comprising  a  water  bed  mattress  including 
a  bladder  (0)  with  vertically  spaced  top  (18)  and  bottom  (15) 
walls,  vertical  side  and  end  walls  and  a  volume  of  water 
slackly  filling  the  bladder;  a  frame  structure  supporting  the 
bottom  side  and  end  walls;  and  wave  motion  control  means 
(C)  comprising  a  body  of  soft,  resilient  and  compactable 
water  permeable  reticulate  material  (A)  immersed  in  the 
water  and  arranged  to  extend  through  those  portions  of  the 
water  where  wave  motion  induces  high  velocity  movement 
of  water  particles  in  orbital  trajectories  and  which  operates 
to  stop,  slow  and  reduce  the  movement  of  water  particles 
and  cause  the  rapid  decay  of  wave  propagating  energy. 



BACKGROUND  OF  THE  INVENTION 

O r d i n a r y   w a t e r   bed   m a t t r e s s e s   c o n s i s t   of   f l a t ,  

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

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

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

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

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

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

b e t w e e n   t h e   t o p   and   b o t t o m   w a l l s .  

M a t t r e s s e s   of   t h e   c h a r a c t e r   r e f e r r e d   t o   a b o v e   a r e  

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

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

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

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

In  p r a c t i c e ,   t h e   d e p t h   or   v e r t i c a l   e x t e n t   b e t w e e n  

t h e   t o p   and  b o t t o m   w a l l s   of   w a t e r   bed   m a t t r e s s e s   s h o u l d   b e  

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

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

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

w a t e r   w i t h i n   t h e   m a t t r e s s e s   to   an  e x t e n t   t h a t   t h e i r   b o d i e s  

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

and  i n t o   e n g a g e m e n t   w i t h   or   " b o t t o m i n g   o u t "   on  t h e   b o t t o m  

w a l l s   and  t h e i r   r e l a t e d   p l a t f o r m s .  



In  t h e   c a s e   of   m o s t   w a t e r   bed  s t r u c t u r e s ,   w h i c h  

c o m m o n l y   m e a s u r e   f r o m   a b o u t   150 cm x  200  cm  to  180  cmx  210cm  in  p l a n e  

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

of   f r o m   20cm  to  25  cm wi th   a  mean  d e p t h   of   about  23  cm  is  s u i t a b l e  

to   p r o v i d e   d e s i r e d   b u o y e d   b o d y   s u p p o r t   w i t h o u t   " b o t t o m i n g  

o u t " .   As  a  r e s u l t   of   t h e   f o r e g o i n g   and  as  a  r e s u l t   o f  

d e v e l o p i n g   s t a n d a r d s   in   t h e   a r t ,   an  a v e r a g e   o r   mean  m a t t r e s s  

d e p t h   o f   a b o u t  2 3  c m   can  be   f a i r l y   a c c e p t e d   as  a  s t a n d a r d .  

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

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

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

wave   m o t i o n   in   and   t h r o u g h o u t   t h e   m a t t r e s s e s   e a c h   t i m e  

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

d i s t u r b e d .   Wave  g e n e r a t i n g   s u r f a c e   d i s t u r b a n c e s   a r e  

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

t h e   t o p   w a l l s   of   t h e   m a t t r e s s e s ,   by  e x t e r n a l l y   a p p l i e d  

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

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

p r o p a g a t e s   in   t h e   f o r m   of   w a v e s .   The  e x t e r n a l l y   a p p l i e d  

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

i n t o   s u p p o r t e d   e n g a g e m e n t   a t o p   t h e   m a t t r e s s e s   a n d / o r   t h e  

d y n a m i c   w e i g h t   of   p e r s o n s   e n g a g e d   on  and  m o v i n g   or   s h i f t i n g  

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

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

in   t h e   w a t e r   bed   i n d u s t r y   t h a t   wave  m o t i o n   g e n e r a t e d   a n d  

p r o p a g a t e d   in   w a t e r   bed   m a t t r e s s e s   r e s u l t s   in  or   i s   a c -  

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

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

w h i c h   w a v e s   c an   be  s e e n   to   p r o g r e s s   a c r o s s   t h e   t o p s   of  t h e  

m a t t r e s s e s .   In  f a c t ,   a p a r t   f r o m   some  l a t e r a l   d i s p l a c e m e n t  



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

d i s t u r b a n c e ,   t h e   p r e d o m i n a n t   m o v e m e n t   of   w a t e r   in  p r o g r e s -  

s i v e   w a v e s   i s   t h e   o r b i t a l   m o v e m e n t   of  w a t e r  p a r t i c l e s .   T h e  

i l l u s i o n   of  h o r i z o n t a l   m o v e m e n t   of   w a t e r   in   s u c h   w a v e s   i s  

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

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

wave  m o t i o n   ( u n a t t e n d e d   by  any  s i g n i f i c a n t   h o r i z o n t a l  

m o v e m e n t   of  w a t e r ) .  

For   many  y e a r s ,   many  of   t h o s e   who  a r e   a c t i v e   i n  

t h e   w a t e r   bed   a r t   h a v e   s o u g h t   to   d e v e l o p   and  p r o v i d e   e f f e c -  

t i v e   and  p r a c t i c a l   m e a n s   to   e l i m i n a t e   a n d / o r   d a m p e n   w a v e s   i n  

bed   m a t t r e s s e s .   The  o v e r w h e l m i n g   m a j o r i t y   of   wave  d a m p e n i n g  

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

t e r i z e d   by  t h e   p r o v i s i o n   a n d / o r   i n c l u s i o n   of   v a r i o u s   k i n d s  

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

w i t h i n   m a t t r e s s e s   to   s t o p ,   s l o w   or   o t h e r w i s e   c o n t r o l   h o r i -  

z o n t a l   f l o w   a n d / o r   m o v e m e n t   of   w a t e r   w i t h i n   t h e   m a t t r e s s e s .  

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

p a r t i t i o n s   a n d / o r   b a f f l e s   was  a d o p t e d   and  has   b e e n   p u r s u e d  

w i t h   t h e   m i s t a k e n   b e l i e f   t h a t   w a v e s   a r e   p r i m a r i l y   t h e   r e s u l t  

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

can   be  m o s t   e f f e c t i v e l y   s t o p p e d ,   d a m p e n e d   or   c o n t r o l l e d   b y  

s t o p p i n g   or   s l o w i n g   s u c h   m o v e m e n t   of   w a t e r .   S i n c e   w a v e  

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

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

of   w a t e r ,   t h e   a b i l i t y   of   p a r t i t i o n s   a n d / o r   b a f f l e s   ( a r r a n g e d  

to   s t o p   h o r i z o n t a l   m o v e m e n t   of   w a t e r )   to   s t o p   or   d a m p e n  

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

t h o s e   m i n o r   h o r i z o n t a l   c o m p o n o n e n t s   of   w a t e r   p a r t i c l e   m o t i o n  

w h i c h   i s   d e r e c t e d   i n t o   and  t h r o u g h   t h e m .   To  e f f e c t i v e l y  



a b s o r b   and  d i s s i p a t e   wave  e n e r g y ,   s u c h   p a r t i t i o n s   a n d / o r  

b a f f l e s   m u s t   be  and  as  a  g e n e r a l   r u l e   a r e ,   f i x e d   w i t h i n  

t h e i r   r e l a t e d   m a t t r e s s e s   in   s u c h   a  m a n n e r   t h a t   t h e y   a r e   h e l d  

s u b s t a n t i a l l y   s t a t i o n a r y   w i t h i n   t h e   m a t t r e s s e s   and   so  t h a t  

wave  e n e r g y   d i r e c t e d   i n t o   and  a b s o r b e d   by  t h e m   i s   t r a n s -  

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

m i g h t   be  s u i t a b l y   d i s p e r s e d   and  s p e n t .  

In  a c c o r d a n c e   w i t h   t h e   f o r e g o i n g ,   t h o s e   w a v e  

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

t e r i z e d   by  p a r t i t i o n s   a n d / o r   b a f f l e s   f i x e d   w i t h i n   t h e i r  

r e l a t e d   m a t t r e s s e s   o p e r a t e   to   r e d u c e   w a v e s   c o m p a r t m e n t a -  

l i z i n g   t h e   m a t t r e s s e s   t h r o u g h o u t   t h e i r   h o r i z o n t a l   p l a n e s   s o  

t h a t   t h e   w a t e r   t h e r e i n   i s   d i v i d e d   i n t o   many  i n d e p e n d e n t  

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

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

and  w h e r e i n   t h e   e f f e c t i v e n e s s   of   s u c h   m e a n s   to   s t o p   t h e  

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

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

a n d / o r   b a f f l e s   t o   a b s o r b   and  t r a n s m i t   wave  e n e r g y   to   t h e  

e x t e r i o r   w a l l s   of   t h e   m a t t r e s s e s   w h e r e   i t   can   be  e f f e c t i v e l y  

s p e n t .  

In  p r a c t i c e ,   w h e r e   v e r t i c a l   b a f f l e s   a n d / o r   p a r -  

t i t i o n s   a r e   p r o v i d e d   in   wave   d a m p e n i n g   m e a n s   in  w a t e r   b e d  

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

f i x e d   to   t h e   w a l l s   of   t h e   m a t t r e s s e s ,   t h e   wave  p r o p a g a t i n g  

e n e r g y   i m p o s e d   up  and  a b s o r b e d   by  t h e   p a r t i t i o n s   a n d / o r  

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

p o i n t s   or   l i n e s  o f   j o i n d e r   b e t w e e n   t h e   b l a d d e r s   and  t h e  

p a r t i t i o n s   a n d / o r   b a f f l e s .   Due  to   t h e   l i m i t e d   s t r e n g t h   a n d  

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



of  w a t e r   bed  m a t t r e s s e s ,   t h e   c o n c e n t r a t e d   f o r c e s   a t   t h e  

n o t e d   p o i n t s   or   l i n e s   of   j o i n d e r   b e t w e e n   t h e   p a r t i t i o n s   o r  

b a f f l e s   and  t h e i r   r e l a t e d   m a t t r e s s   w a l l s   f r e q u e n t l y   r e s u l t  

in  t e a r i n g   or   r u p t u r i n g   of   t h e   m a t t r e s s e s .   The  p o t e n t i a l   o r  

l i k e l i h o o d   t h a t   s u c h   s t r u c t u r e s   w i l l   t e a r   a n d / o r   r u p t u r e   i s  

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

many  e x p e r t s   in   t h e  w a t e r   bed   a r t   t h a t   t h e   p r o v i s i o n   of   s u c h  

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

O t h e r   s o - c a l l e d   "wave  d a m p e n i n g   m e a n s "   p r o v i d e d   b y  

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

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

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

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

be  g e n e r a t e d   and  p r o p a g a t e d .   In  p r a c t i c e ,   s u c h   t h i c k ,   r e -  

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

be  a t t a i n e d ,   m u s t   be  so  t h i c k   and  d e e p   t h a t   t h e y   e s t a b l i s h  

o b s t r u c t i o n s   w i t h i n   t h e   m a t t r e s s e s   on  o r   w i t h   w h i c h   t h e   t o p  

w a l l s   " b o t t o m   o u t "   when  d e p r e s s e d   by  t h e   w e i g h t   of   p e r s o n s  

e n g a g e d   t h e r e o n   and  t h e r e f o r e   p r e v e n t - t h e   m a t t r e s s e s   f r o m  

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

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

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

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

t h a t   t h e i r   r e l a t e d   m a t t r e s s e s   c a n n o t   be  c o l l a p s e d   and  f o l d e d  

i n t o   n e a t ,   s m a l l   and  c o m p a c t   p a c k a g e s   w h i c h   a r e   e a s y   a n d  

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

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

c o s t l y   to   h a n d l e ,   t r a n s p o r t   a n d / o r   s t o r e .  

In  t h o s e   w a t e r   bed  m a t t r e s s e s   in   w h i c h   f i l l e r   p a d s  

of   t h e   c h a r a c t e r   r e f e r r e d   to  a b o v e   a r e   p r o v i d e d ,   t h e   p a d s  



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

b o t t o m   w a l l s   t h e r e o f   to   b e c o m e ,   in   e f f e c t ,   p a r t s   o f   t h o s e  

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

of   t h e   m a t t r e s s   s t r u c t u r e s .  

A s  a   r e s u l t   of  t h e   f o r e g o i n g ,   t h o s e   wave  d a m p e n i n g  

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

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

In  t h e  a r t   of   w a t e r   b e d s ,   i t   i s   common  p r a c t i c e   t o  

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

t h e   w a t e r   w i t h i n   t h e   m a t t r e s s e s   f o r   c r e a t u r e   c o m f o r t .   T h e  

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

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

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

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

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

a r e a s   o f   t h e   b o t t o m   w a l l s   of   t h e   m a t t r e s s e s   a r e   h e a t e d .   F o r  

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

of   s u c h   h e a t e r   u n i t s ,   c o n v e c t i v e   h e a t   t r a n s f e r   w i t h i n   t h e  

m a t t r e s s e s   i s   u t i l i z e d   and  m u s t   n o t   be  b l o c k e d   o r   u n d u l y  

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

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

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

t r e s s e s   s o - t h a t   e f f e c t i v e   h e a t i n g   of   t h e   m a t t r e s s e s ,  

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

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

and  u s e r s   of   w a t e r   b e d s   mus t   e l e c t   to   e q u i p   t h e i r   b e d s   w i t h  

m a t t r e s s e s   h a v i n g   no  wave  d a m p e n i n g   m e a n s   f o r   a s s u r e d   e f f e c -  

t i v e   and  e f f i c i e n t   h e a t i n g   of   t h e i r   b e d s .  

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



m e c h a n i c s   e n c o u n t e r e d   in  w a t e r   b e d s   was  u n d e r t a k e n   and  t h e  

f i n d i n g s   of  t h a t   s t u d y  w e r e   u t i l i z e d   in   t h e   d e v e l o p m e n t   a n d  

r e d u c t i o n s   of   o u r   i n v e n t i o n   to   p r a c t i c e .   N o t a b l e   and  a p p l i -  

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

B a c k g r o u n d   Wave  M e c h a n i c s  
W a t e r   P a r t i c l e   M o t i o n  

P r o g r e s s i v e   w a v e s   p r o p a g a t e   by  means   of   o r b i t a l  

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

i s   s m a l l   r e l a t i v e   to   t h e   w a t e r   d e p t h   ( s e e   F i g .   6  of  t h e  

a c c o m p a n y i n g   d r a w i n g s ) ,   a  s o - c a l l e d   " d e e p - w a t e r   w a v e " ,  

t y p i c a l l y   d e f i n e d   as  a  wave  in   w h i c h   t h e   r a t i o   of  w a t e r  

d e p t h   to   wave  l e n g t h   i s   g r e a t e r   t h a n   0 . 5 ,   t h e   p a r t i c l e s  

d e s c r i b e   c i r c u l a r   o r b i t s   ( s e e   F i g .   7  o f   t h e   a c c o m p a n y i n g  

d r a w i n g s ) .   When  t h e   wave  l e n g t h   i s   l a r g e   r e l a t i v e   to   t h e  

w a t e r   d e p t h , - a   s o - c a l l e d - " s h a l l o w - w a t e r   w a v e " ,   t y p i c a l l y  

d e f i n e d   as  a  wave   in   w h i c h   t h e   r a t i o   of   w a t e r   d e p t h   to   w a v e  

l e n g t h   i s   l e s s   t h a n   0 . 0 4 ,   t h e   p a r t i c l e   o r b i t s   b e c o m e   f l a t t e n e d  

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

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

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

s h a l l o w   w a t e r   w a v e s ;   s u c h   w a v e s   a r e   r e f e r r e d   to   as  " t r a n s i t i o n a l "  

( s e e ' F i g .   8  of   t h e   a c c o m p a n y i n g   d r a w i n g s ) .   Due  to  t h e  

r e l a t i v e l y   s h a l l o w   d e p t h   (  23  cm  )  of  w a t e r   bed  m a t t r e s s e s ,  

t h e   w a v e s   o f ' m a j o r   c o n c e r n   in   a  w a t e r   bed   l i e   in  t h e   t r a n s i t i o n a l  

and  s h a l l o w - w a t e r   c a t e g o r i e s .  

The  o r b i t s   a s s o c i a t e d   w i t h   wave  p r o p a g a t i o n   d e c r e a s e  

in  s i z e   as  one   moves   d o w n w a r d   in  t h e   w a t e r   c o l u m n   f rom  t h e  

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

p e r i o d i c i t y   of   wave  p a s s a g e ,   one  m i g h t   e x p e c t   t h e   v e l o c i t i e s  

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

d e p t h .   T h i s   i n t u i t i v e   c o n c l u s i o n   i s   s u b s t a n t i a t e d   in   T a b l e  

1  ( b e l o w )   w h i c h   p r e s e n t s   t h e   maximum  h o r i z o n t a l   v e l o c i t i e s  



a t t a i n e d   by  t h e   w a t e r   p a r t i c l e s   a t   2.54 cm  i n t e r v a l s   f r o m  

t h e   s u r f a c e   to   t h e   b o t t o m   ( d e p t h   =  0 cm to  d e p t h   =  23  cm)  f o r   t h e  

f o l l o w i n g   wave   c o n d i t i o n :  

T h i s   c o n d i t i o n   was  s e l e c t e d   as  t y p i c a l   of   w a v e s  

e n c o u n t e r e d   in   an  u n d a m p e d   w a t e r   b e d ,   b a s e d   on  m e a s u r e m e n t s  

made  w i t h   a p p a r a t u s   d e v e l o p e d   f o r   t h e   e x p r e s s   p u r p o s e   o f  

w a t e r   bed   t e s t i n g .   L i n e a r   t h e o r y ,   a  f r e e   s u r f a c e ,   a n d  

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

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

f o r   an  e f f e c t i v e   and  p r a c t i c a l   d e s i g n   of   w a t e r   b e d s .  

B e c a u s e   t h e   t y p i c a l   d e s i g n   wave  s e l e c t e d   f o r  

a n a l y s i s   i s   t r a n s i t i o n a l   in   n a t u r e ,   w i t h   a  w a t e r   d e p t h   t o  

wave  l e n g t h   r a t i o   of   a b o u t   0 . 0 8 ,   t h e   w a t e r   p a r t i c l e   o r b i t s  

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

In  c o n s e q u e n c e ,   t h e   maximum  h o r i z o n t a l   p a r t i c l e   v e l o c i t i e s  

p r e s e n t e d   i n  T a b l e   1,  b e l o w ,   a r e   in   f a c t   t h e   maximum  p a r t i c l e  

v e l o c i t i e s   i n d u c e d   by  t h e   wave  f o r m .   V e r t i c a l   p a r t i c l e  

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

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

The  k i n e t i c   e n e r g y   of   a  wave   f o r m   i s   t h e   sum  o f  

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

m o t i o n ,   w i t h   t h e   k i n e t i c   e n e r g y   of   e a c h   p a r t i c l e   b e i n g  

p r o p o r t i o n a l   t o   t h e   s q u a r e   of  i t s   v e l o c i t y .   In  c o n s e q u e n c e ,  

p a r t i c l e   k i n e t i c   e n e r g y   d e c r e a s e s   w i t h   i n c r e a s i n g   d e p t h   e v e n  

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

a s s o c i a t e d   w i t h  h o r i z o n t a l   p a r t i c l e   v e l o c i t i e s   in   t h e  

s e l e c t e d   d e s i g n   wave   i s   p r e s e n t e d   in   T a b l e   1,  b e l o w ,   w i t h  

e n e r g i e s   n o r m a l i z e d   r e l a t i v e   to   t h e   s u r f a c e   e n e r g y .   I t   i s  

a p p a r e n t   t h a t   a p p r o x i m a t e l y   60%  of   t h e   k i n e t i c   e n e r g y   i s  



c o n c e n t r a t e d   in   t h e   t o p   h a l f   (11 .43  cm  )  of  t h e   w a t e r  

c o l u m n .   In  c o n s e q u e n c e ,   any  m e c h a n i s m   i n t e n d e d   to   d i s -  

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

p o r t i o n   of  t h e   w a t e r   c o l u m n .  



D e p t h   L i m i t a t i o n  

The  maximum  wave  h e i g h t   w h i c h   may  e x i s t   in   a  

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

In  t h e   c a s e   of   a  f r e e   s u r f a c e   (a  s u r f a c e   s u b j e c t e d   o n l y  

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

s u c h   as  a  v i n y l   c o v e r )   and  a  n o n - s l o p i n g   b o t t o m ,   a  m a x i m u m  

wave  h e i g h t   on  t h e   o r d e r   of  75%  of  t h e   w a t e r   d e p t h   i s  

e x p e c t e d .   The  a b o v e   i s   s t a t e d   in   U . S .   Army  C o r p s   o f  

E n g i n e e r s ,   1973  p u b l i c a t i o n :   S h o r e   P r o t e c t i o n   M a n u a l ,  

Vo lume   I ,   ( p . p .   2 - 1 2 1  -   2 - 1 2 3 )   U.  S.  G o v e r n m e n t   P r i n t i n g  

O f f i c e ,   W a s h i n g t o n ,   D.  C .  

In  t h e   c a s e   of   a  w a t e r   b e d ,   t h e   p r e s e n c e   of   a  

v i n y l   t o p   s h e e t   s h o u l d   be  e x p e c t e d   to   a l t e r   t h i s   m a x i m u m  

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

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

a  maximum  h e i g h t   t o   d e p t h   r a t i o   on  t h e   o r d e r   of   30%  f o r  

an  u n d a m p e d   b e d .   In  o t h e r   w o r d s ,   a  23  cm  w a t e r   bed   d e p t h  

w i l l   p e r m i t  a   max imum  wave  h e i g h t   of   a b o u t   7 . 6 2   cm.  W h i l e  

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

t h e   t a u t n e s s   o f   t h e   t o p   s h e e t ,   we  may  u s e   30%  as  a  f i r s t  

a p p r o x i m a t i o n   t o   e s t i m a t e   t h e   maximum  wave  h e i g h t   p o s s i b l e  

in   a  m a t t r e s s   o f   s p e c i f i e d   d e p t h .  

F rom  a  w a t e r   bed   d e s i g n   s t a n d p o i n t ,   t h i s   d e p t h  

l i m i t a t i o n   i s   e x t r e m e l y   s i g n i f i c a n t   s i n c e   i t   p o i n t s   t o  

t h e   f a c t   t h a t   t h e   maximum  wave  h e i g h t   in   a  w a t e r   b e d  

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

b e l o w   t h e   s u r f a c e .  

R e f l e c t i o n  

When  a  p r o g r e s s i v e   wave  t r a i n   e n c o u n t e r s   a  

v e r t i c a l   w a l l   or   b a r r i e r ,   a  s t a n d i n g   wave  s y s t e m   r e s u l t s  



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

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

( s e e   F i g .   8  of   t h e   a c c o m p a n y i n g   d r a w i n g s ) .   I t   i s   s i g -  

n i f i c a n t   to   n o t e   t h a t   p a r t i c l e   v e l o c i t i e s   a r e   s i g n i f i -  

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

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

n o t e d   and  d i s c u s s e d   in  t h e   p u b l i c a t i o n , o f   W i e g e l ,   R . L . ,  

1 9 6 4 :   O c e a n o g r a p h i c   E n g i n e e r i n g ,   E n g l e w o o d   C l i f f s ,   New 

J e r s e y ,   P r e n t i c e   H a l l ,   I n c . ,   p a g e   2 8 .  

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

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

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

d i s s i p a t i o n .   E x p e r i m e n t a l   r e s u l t s   i n d i c a t e   r e f l e c t e d  

wave  h e i g h t s   of   b e t w e e n   90  and  100  p e r c e n t   of   t h e   i n c i d e n t  

wave  h e i g h t s .   The  f o r e g o i n g   i s   n o t e d   and  d i s c u s s e d   a t  

p a g e   54  o f   t h e   a b o v e   c i t e d   1964  W i e g e l   p u b l i c a t i o n .  

The  a b o v e   n o t e d   m e c h a n i c s   of   wave  r e f l e c t i o n   o f f e r  

two  a p p a r e n t   o p p o r t u n i t i e s   f o r   wave  s u p p r e s s i o n   in   w a t e r  

bed  m a t t r e s s e s :  

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

w i t h   s t a n d i n g   w a v e s   t e n d   to   be  h i g h e r   t h a n   t h o s e   w i t h  

p r o g r e s s i v e   w a v e s ,   and  b e c a u s e   d r a g   i n c r e a s e s   as  t h e   s q u a r e  

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

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

m a t t r e s s   w i l l   be  p a r t i c u l a r l y   e f f e c t i v e   to   s u p p r e s s   w a v e  

r e f l e c t i o n .  

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

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

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

t h r o u g h   s t i f f e n i n g   of   t h e   s i d e   or   e d g e   p o r t i o n s   of   t h e  



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

e n e r g y .  

OBJECTS  AND  FEATURES  OF  THE  INVENTION 

I t   i s   an  o b j e c t   of   o u r   i n v e n t i o n   to   p r o v i d e   n o v e l  

wave  m o t i o n   c o n t r o l   means   in   a  w a t e r   bed   m a t t r e s s   w h i c h  

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

1.  I n h i b i t s   p r o p a g a t i o n   of   l a r g e - a m p l i t u d e  

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

2.  P e r m i t s   p r o p a g a t i o n   of   s m a l l - a m p l i t u d e  

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

3.  S u p r e s s e s   wave  r e f l e c t i o n   f r o m   t h e   s i d e s   o r  

b o u n d a r i e s   of   t h e   m a t t r e s s ;  

4.  P e r m i t s   f r e e   c i r c u l a t i o n   of   w a t e r   to   f a c i -  

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

m a t t r e s s   h e a t e r ;   a n d  

5.  M a i n t a i n s   s t r u c t u r a l   i n t e g r i t y   and  f u n c t i o n a l  

e f f e c t i v e n e s s   of   t h e   m a t t r e s s   and  wave   d a m p i n g   s y s t e m  

a f t e r   e x t e n s i v e   u s e   and  r e p e a t e d   f i l l - d r a i n   c y c l e s .  

I t   i s   an  o b j e c t   and  f e a t u r e   of   o u r   i n v e n t i o n   t o  

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

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

f l e x i b l e ,   f l o w - l i m i t i n g ,   w a t e r   p e r v i o u s   p a n e l   w i t h i n   a  

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

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

of   t h e   maximum  wave  w h i c h   can   e x i s t   in   t h e   m a t t r e s s   by  r e -  

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

A n o t h e r   o b j e c t   and  f e a t u r e   o f   o u r   i n v e n t i o n   i s   t o  

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

to   a b o v e   w h e r e i n   t h e   w a t e r   p e r v i o u s   f l o w - l i m i t i n g   p a n e l  



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

t h r o u g h   w h i c h   i t   e x t e n d s ,   t h e r e b y   a b s o r b i n g   and  d i s s i p a t i n g  

t h e   wave  p r o p a g a t i n g   e n e r g y   t h e r e o f .  

S t i l l   a n o t h e r   o b i e c t   and  f e a t u r e   of  o u r   i n v e n t i o n  

is   to   p r o v i d e   wave   m o t i o n   c o n t r o l   means   of  t h e   c h a r a c t e r  

r e f e r r e d   to   a b o v e   w h e r e i n   t h e   p a n e l   i s   n o r m a l l y   in   l i m i t e d  

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

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

p r o p a g a t i o n   of   s m a l l   r i p p l e - l i k e ,   low  e n e r g y   w a v e s   can   o c c u r  

a d i a c e n t   and  a c r o s s   t h e   t o p   of   t h e   m a t t r e s s   and  so  t h a t  

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

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

n o t   a d v e r s e l v   a f f e c t e d .  

A  f u r t h e r   o b j e c t   and  f e a t u r e   of   o u r   i n v e n t i o n   i s  

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

r e f e r r e d   to   a b o v e   w h e r e i n   t h e   wave  m o t i o n   c o n t r o l   m e a n s   i s  

s p a c e d   b e l o w   t h e   t o p   w a l l   of   t h e   m a t t r e s s   w h e r e b y   t h e  

e n e r g y   o f  t h e   s m a l l ,   r i p p l e - l i k e   w a v e s   a l l o w e d   to   p r o p a g a t e  

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

t h a t   t h o s e   w a v e s ,   when  w o r k i n g   and  a c t i n q   u p o n   t h e   b o d i e s   o f  

p e r s o n s   e n g a g e d   on  and   s u p p o r t e d   by  t h e   t o p   w a l l   of   t h e  

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

l i k e l y   t o   be  d i s c o m f o r t i n g   or   a n n o v i n a .  

In  a c c o r d a n c e   w i t h   t h e   a b o v e ,   i t   i s   an  o b i e c t   a n d  

f e a t u r e   of   o u r   i n v e n t i o n   to   p r o v i d e   wave  m o t i o n   c o n t r o l  

means   in   a  w a t e r   bed   m a t t r e s s   w h i c h   o p e r a t e s   e f f e c t i v e l y   t o  

a l l o w   or  p e r m i t   t h e   g e n e r a t i o n   and  p r o p a g a t i o n   of   n o n -  

o b i e c t i o n a b l e   low  e n e r g y   w a v e s   and  w h i c h   i n h i b i t s   g e n e r a t i o n  

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

h i q h   e n e r g y   w a v e s .  



A n o t h e r   o b j e c t   and  f e a t u r e   of  o u r   i n v e n t i o n   i s   t o  

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

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

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

w a l l s   of  t h e   m a t t r e s s   to   i n h i b i t   wave  r e f l e c t i o n   by  b o t h  

i n h i b i t i n g   v e r t i c a l   m o t i o n   of   t h e   t o p   w a l l   by  p r e - t e n s i o n i n g  

t h e   t o p   w a l l ,   and  i m p e d i n g   t h e   v e r t i c a l   m o t i o n   of   w a t e r  

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

s i d e   w a l l s ,   t h e r e b y   d i s s i p a t i n g   e n e r g y .  

F u r t h e r ,   i t   i s   an  o b j e c t   and  f e a t u r e   of   o u r  

i n v e n t i o n   t o   p r o v i d e   wave  m o t i o n   c o n t r o l   m e a n s   in   a  w a t e r  

bed  m a t t r e s s   w h i c h   o p e r a t e s   e f f e c t i v e l y   to   d i s s i p a t e   w a v e  

e n e r g y   a t   t h e   p e r i p h e r y   of   t h e   m a t t r e s s   by  i m p e d i n g   t h e  

r e f l e c t i o n   of   i n c i d e n t   w a v e s .  

The  f o r e g o i n g  a n d   o t h e r   o b j e c t s   and  f e a t u r e s   o f  

o u r   i n v e n t i o n   w i l l   be  a p p a r e n t   and  w i l l   be  u n d e r s t o o d   f r o m  

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

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

d e s c r i p t i o n   r e f e r e n c e   i s   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 .  

DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   an  i s o m e t r i c   v i e w   of   a  w a t e r   bed   w i t h   a  

m a t t r e s s   e m b o d y i n g   o u r   i n v e n t i o n ;  

F i g .   2  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   t a k e n  s u b -  

s t a n t i a l l y   as  i n d i c a t e d   by  l i n e   2-2  on  F i g .   1 ;  

F i g s .   3,  4  and  5  a r e   v i e w s   s i m i l a r   to   F i g .   2 

s h o w i n g   o t h e r   f o r m s   and  e m b o d i m e n t s   of   o u r   i n v e n t i o n ;   a n d  

F i g s .  6 ,   7,  8  and  9  a r e   d i a g r a m m a t i c   v i e w s   i l l u s -  

t r a t i n g   f e a t u r e s   of   Wave  M e c h a n i c s   d i s c u s s e d   in   t h e   p r e a m b l e  

of  t h i s   d i s c l o s u r e .  



DETAILED  DESCRIPTION  OF  THE  INVENTION 

In  F i g .   1  of  t h e   d r a w i n g s ,   we  h a v e   i l l u s t r a t e d   a  

t y p i c a l   w a t e r   bed  s t r u c t u r e   B  c o m p r i s i n g   a  bed   f r a m e   F  

and  a  m a t t r e s s   M. 

The  bed  f r a m e   F  i n c l u d e s   a  r e c t a n g u l a r   o u t s i d e  

f r a m e   10  w i t h   v e r t i c a l   l o n g i t u d i n a l   and  l a t e r a l   e x t e n d i n g  

s i d e   and  end   b o a r d s   1 1  a n d   12  and  a  f l a t   h o r i z o n t a l   m a t t r e s s  

s u p p o r t i n g   p l a t f o r m   P  w i t h i n   t h e   f r a m e   10.   The  p l a t f o r m   P 

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

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

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

d e p t h   o f   t h e   m a t t r e s s   M.  The  u p p e r   p o r t i o n   of   t h e   f r a m e   1 0 ,  

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

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

o p p o s i n g   r e l a t e d   s i d e s   o f   t h e   m a t t r e s s   M. 

The  m a t t r e s s   M  c o m p r i s e s   a  f l a t ,   r e c t a n g u l a r  

b l a d d e r   O  h a v i n g   a  f l a t ,   h o r i z o n t a l   b o t t o m   w a l l   15  in   f l a t  

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

and  end  w a l l s   16  and  17  in   f l a t   s u p p o r t e d   and  r e t a i n e d  

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

n o r m a l l y   f l a t   h o r i z o n t a l   t o p   w a l l   18  in   v e r t i c a l   s p a c e d  

r e l a t i o n s h i p   a b o v e   t h e   b o t t o m   w a l l .   • 

Fo r   e x a m p l e ,   and   f o r   p u r p o s e s   of   t h i s   d i s c l o s u r e ,  

t h e   r e t a i n e r   R  and  t h e   m a t t r e s s   M  w i l l   be  c o n s i d e r e d   t o   b e  

about  23  cni in  v e r t i c a l   e x t e n t   and  d e p t h ,   w h i c h   i s   c l o s e   to   t h e  

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

and  m a t t r e s s e s .  

The  b l a d d e r   O  of   t h e   m a t t r e s s   M  can   be  e s t a b l i s h e d  

of   a n y  o n e   o f   s e v e r a l   c o m m e r c i a l l y   a v a i l a b l e   and   s u i t a b l e  

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



The  b l a d d e r   can  be  e s t a b l i s h e d   of   f l e x i b l e   a n d  

s u p p l e   p o l y v i n y l c h l o r i d e   s h e e t   s t o c k   a b o u t   0.508 mm  t h i c k .  

The  s h e e t   s t o c k   i s   c u t   to   e s t a b l i s h   p i e c e s   w h i c h   d e f i n e  

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

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

j o i n e d   t o g e t h e r   by  h e a t   s e a l i n g   p r o c e d u r e s   o r   t h e   l i k e  

w h e r e b y   t h e   f i n i s h e d   b l a d d e r   i s   an  i n t e g r a t e d   w a t e r - p r o o f  

b l a d d e r   s t r u c t u r e .  

In  a c c o r d a n c e   w i t h   common  p r a c t i c e ,   t h e   m a t t r e s s  

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

f i t t i n g   ( n o t   shown)   to   f a c i l i t a t e   i n t r o d u c i n g   w a t e r   i n t o   i t  

or  d r a i n i n g   w a t e r   f r o m   i t ,   as  c i r c u m s t a n c e s   r e q u i r e .  

In  t h e   f o r m   of   t h e   i n v e n t i o n   s h o w n ,   t h e   b e d  

s t r u c t u r e   B  i s   p r o v i d e d   w i t h   a  f l a t   b l a n k e t - t y p e   e l e c t r i c  

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

c o n t a c t   w i t h   and  b e t w e e n   t h e   b o t t o m   w a l l   15  of   t h e   m a t t r e s s  

and  t h e   p l a t f o r m   P.  The  h e a t e r   H  h a s   an  e l o n g a t e   p o w e r   c o r d  

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

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

p l a t f o r m   P,  f r o m   w h i c h   i t   can   be  made  to   e x t e n d   to   some  s u i t a b l e  

h e a t e r   c o n t r o l   m e a n s   a n d / o r   p o w e r   s o u r c e   ( n o t   s h o w n ) .  

In  p r a c t i c e ,   i t   m i g h t   be  r e q u i r e d   o r   p r e f e r r e d  

t h a t   a  w a t e r - p r o o f   l i n e r   be  a r r a n g e d   b e t w e e n   t h e   m a t t r e s s   M 

and  t h e   p l a t f o r m   P  and  r e t a i n e r   R,  to   p r e v e n t   t h e   e s c a p e   o f   w a t e r  

f r o m   t h e   bed  s t r u c t u r e ,   s h o u l d   t h e   m a t t r e s s   r u p t u r e   o r   l e a k .  

The  bed   s t r u c t u r e   t h u s   f a r   d e s c r i b e d   c an   v a r y  

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

in   any  way  a f f e c t i n g   t h e   p r e s e n t   i n v e n t i o n   and  i s   i n t e n d e d  

to  show  b u t   one  t y p i c a l   f o rm  of   bed  s t r u c t u r e   in   a n d / o r   w i t h  

w h i c h   o u r   i n v e n t i o n   can   be  a d v a n t a g e o u s l y   r e l a t e d .  



Our  i n v e n t i o n   c o m p r i s e s   n o v e l   wave  m o t i o n   c o n t r o l  

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

to   d a m p e n ,   c o n t r o l   a n d / o r   m o d i f y   t h e   g e n e r a t i o n   a n d  

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

p o r t i o n s   of   t h e   m a t t r e s s   M. 

The  wave  m o t i o n   c o n t r o l   s t r u c t u r e   C  f i r s t   i n c l u d e s  

a  n o r m a l l y   f l a t ,   h o r i z o n t a l ,   f l e x i b l e ,   r e s i l i e n t   and  c o m -  

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

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

b l a d d e r   O  in   l i m i t e d ,   p r e d e t e r m i n e d   s p a c e d   p a r a l l e l   r e -  

l a t i o n s h i p   b e l o w   t h e   t o p   w a l l   18  of   t h e   b l a d d e r .   T h e  

s t r u c t u r e   C,  i n  a d d i t i o n  t o   t h e   p a n e l   A,  i n c l u d e s   s p a c e r -  

m e a n s   S  to   n o r m a l l y   m a i n t a i n   t h e   p a n e l   in   s p a c e d   r e l a t i o n -  

s h i p   b e l o w   t h e   w a l l   1 8 .  

- - I n   t h e   p r e f e r r e d   f o r m   and  e m b o d i m e n t   of   o u r  

i n v e n t i o n ,   t h e   p a n e l   A  i s   a  f l a t ,   h o r i z o n t a l   o p e n   w o r k  

p a t t e r n   or   n e t - l i k e   pad   of  t h i n ,   f l e x i b l e   and  r e s i l i e n t  

g a r n e t t e d   p o l y e s t e r   f i b e r s .   The  f i b e r s   a r e   p r e f e r a b l y  

f i x e d   or   b o n d e d   t o g e t h e r   as  by  a  m e a n s   of   a  s u i t a b l e  

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

d i m e n s i o n a l   s t a b i l i t y   and  m e m o r y .  

The  f i b r o u s   p a d - l i k e   p a n e l   A  p r e s e n t s   a  l a r g e  

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

p e r m e a b l e   so  t h a t   w a t e r   can   and  w i l l   f l o w   in  and  t h r o u g h  

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

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

i s   s u c h   t h a t   i t   e s t a b l i s h e s   n o t a b l e   and  i n c r e a s i n g   r e -  

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

p r e s s u r e   d i f f e r e n t i a l s ,   c a u s e d   by  e x t e r n a l l y   a p p l i e d  

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

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



e n e r g y   m o v e m e n t   of  w a t e r   s u c h   as  c o n v e c t i o n   c u r r e n t s  

g e n e r a t e d   by  t h e   h e a t e r   u n i t   H,  b u t   w i l l   r e s i s t  a n d   s l o w  

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

and  d i s s i p a t i n g   i t .  

The  p a n e l   A  i s  p r e f e r a b l y   ( n o r m a l l y )   a t   l e a s t   2 . 5 4 c m  

t h i c k   and  can   be  as  much  as  10  cm  or 13 cm  thick,  as  d e s i r e d   or   a s  

c i r c u m s t a n c e s   r e q u i r e .  

-  :  I t   i s   d e s i r a b l e   t h a t   t h e   p a n e l   A  be  s u f f i c i e n t l y  

r e s i l i e n t ,   s o f t   and  f o r m a b l e   so  i t s   r e s i s t a n c e   to   b e i n g  

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

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

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

u s e .  

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

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

r e t a i n e d   down  and   i n   s p a c e d   r e l a t i o n s h i p   b e l o w   t h e   t o p   w a l l s  

1 8  o f   t h e   m a t t r e s s ,  i t   w i l l   f l o a t   up  and  i n t o   e n g a g e m e n t  

w i t h   t h a t  w a l l   o f   t h e   m a t t r e s s .  

In  one   e f f e c t i v e   f o r m   and  c a r r y i n g   o u t   of   o u r   i n -  

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

p a n e l   A  by  t h e   u s e   of   l i g h t - w e i g h t   and   b u o y a n t   f i b e r s ,   s u c h  

as  p o l y p r o p y l e n e   f i b e r s .   A l t e r n a t i v e l y ,   b u o y a n c y   can   be  i m -  

p a r t e d   i n t o   t h e   p a n e l   by  t h e   u s e   of   l i g h t - w e i g h t   and  b u o y a n t  

r e s i n   c e m e n t s   t o   f i x   or  b i n d   t h e   f i b e r s   t o g e t h e r ;   a n d / o r   b y  

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

s u c h   as  s t y r o f o a m   b e a d s ,   to   t h e   g a r - n e t t e d   and  c e m e n t e d  

f i b r o u s   mat   s t r u c t u r e .   S t i l l   f u r t h e r ,   b u o y a n c y   can   be  i m p a r t e d  

i n t o   t h e   p a n e l   by  t h e   f i x i n g   of   b u o y a n t   f l o a t   p a r t s   to   t h e  

p a n e l ,   as  shown  in   t h e   f o r m s   of   o u r   i n v e n t u o n   i l l u s t r a t e d   i n  

F i g s .   3  and   4  o f   t h e   d r a w i n g s .  



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

p a n e l   a r e   e x a m p l e s   of   some ,   b u t   n o t   a l l ,   means   t h a t   m i g h t   b e  

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

f rom  t h e   b r o a d e r   s c o p e   and  s p i r i t   of  o u r   i n v e n t i o n .  

W h i l e   we  h a v e   f o u n d   t h a t   g a r - n e t t e d   p o l y e s t e r  

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

c u l a r l y   s u i t a b l e   to   e s t a b l i s h   t h e   p a n e l   A  in  c a r r y i n g   o u t  

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

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

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

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

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

t h o s e   r e s u l t s   w e r e   n o t   as  good   as  t h e   r e s u l t s   o b t a i n e d  

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

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

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

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

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

The  s p a c e r   m e a n s   S  p r o v i d e d   to   n o r m a l l y   m a i n t a i n  

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

b e l o w   t h e   t o p   w a l l   18  of   t h e   b l a d d e r   C  can   v a r y   w i d e l y   i n  

p r a c t i c e .   In  F i g s .   1  and  2  of  t h e   d r a w i n g s ,   t h e   means   S 

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

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

20  f i x e d   to   and  p r o j e c t i n g   u p w a r d l y   f r o m   t h e   t o p   o f  

t h e   p a n e l   A  and  e s t a b l i s h i n g   s t o p p e d   e n g a g e m e n t   w i t h   t h e  

b o t t o m   s u r f a c e   of  t h e   t o p   w a l l   18.  The  b l o c k s   20  

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

f i b e r   m a t t i n g   u s e d   to   e s t a b l i s h   t h e   p a n e l   A  and  can   b e  

f i x e d   to   t h e   p a n e l   A  in   any  d e s i r e d   m a n n e r .   In  t h e   c a s e  



i l l u s t r a t e d ,   t h e   b l o c k s   20  a r e   t i e d   to   t h e   p a n e l   by  t i e  

s t r i n g s   21,  b u t   c a n ,   i f   d e s i r e d ,   be  c e m e n t e d   or   o t h e r w i s e  

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

i n v e n t i o n .  

In  p r a c t i c e ,   t h e   s p a c e r   b l o c k s   20  c an   be  b u o y a n t  

f l o a t - l i k e   u n i t s   u t i l i z e d   to   i m p a r t   d e s i r e d   b u o y a n c y   i n t o  

t h e   p a n e l   s t r u c t u r e .  

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

t h a t   t h e   s p a c e r   b l o c k s   20  be  e x t r e m e l y   s o f t   and  f l e x i b l e   s o  

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

w a l l   18  and   t h e   p a n e l   A,  when  t h e   t o p   w a l l   18  i s   f o r c i b l y  

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

w a l l   18  c a n n o t   o r d i n a r i l y   be  s e n s e d   by  t h e   u s e r s   of   t h e  

m a t t r e s s .  

In  F i g .   3  of   t h e   d r a w i n g s ,   we  h a v e   shown  a n o t h e r  

f o r m   of   s p a c e r   m e a n s   S ' .   The  s p a c e r   m e a n s   S'  i n c l u d e s   a  

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

v e r t i c a l ,   r i b b o n - l i k e   h a n g e r s   23  of   s o f t ,   f l e x i b l e   s h e e t  

p l a s t i c .   The  h a n g e r s   23  h a v e   u p p e r   e n d s   w h i c h   can   be  f i x e d  

d i r e c t l y   t o   t h e   b o t t o m   of   t h e   p a n e l   A  or   c a n ,   as  s h o w n ,   b e  

s e c u r e d   t o   p a d - l i k e   f l o a t   p a r t s   or   e l e m e n t s   30  a r r a n g e d  

a d j a c e n t   t h e   b o t t o m   of   t h e   p a n e l   A,  to   d e p e n d   f r e e l y  

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

to   d e f i n e   f l e x i b l e   s e a l e d   e n v e l o p e s   25  in   w h i c h   v o l u m e s   o f  

h i g h   d e n s i t y   p a r t i c u l a t e   m a t e r i a l s ,   s u c h   as  b i r d   s h o t   26 ,   i s  

d e p o s i t e d .   The  s h o t - f i l l e d   e n v e l o p e s   e s t a b l i s h   w e i g h t s   W  a t  

t h e   l o w e r   e n d s   of   h a n g e r s   w h i c h   d r o p   to   and  r e s t   upon   t h e  

b o t t o m   w a l l   15  of   t h e   m a t t r e s s   and  t h e r e b y   a n c h o r   t h e  

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

w a l l   and  b e l o w   t h e   t o p   w a l l   18  of   t h e   m a t t r e s s .  



I t   w i l l   be  a p p a r e n t   t h a t   t h e   h a n g e r s   23  can  b e  

e s t a b l i s h e d   o f   s t r i n g   or  t h e   l i k e   and  t h a t   t h e   w e i g h t s   w  a t  

t h e   l o w e r   e n d s   t h e r e o f   can  be  e s t a b l i s h e d   of   m e t a l   w a s h e r s  

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

s p i r i t   of  o u r  i n v e n t i o n .  

In  p r a c t i c e ,   and  in   c a r r y i n g   o u t   of  ou r   i n v e n t i o n ,  

t h e   p a n e l   A  i s   s p a c e d   b e l o w   t h e   t o p   w a l l   18  of  t h e   m a t t r e s s  

b l a d d e r   0  a  p r e d e t e r m i n e d   l i m i t e d   d i s t a n c e   so  t h a t   t h e  

v e r t i c a l   c o l u m n   or   d e p t h   of   t h e   w a t e r   b e t w e e n   t h e   t o p   w a l l  

18  and  t h e   p a n e l   A  i s   l i m i t e d   and  c a p a b l e   of   s u p p o r t i n g   o n l y  

low  a m p l i t u d e   w a v e s .   T h r o u g h   e m p i r i c a l   t e s t i n g ,   i t   h a s  b e e n  

d e t e r m i n e d   t h a t   s p a c i n g   t h e   p a n e l   A  f r o m   5cm  to 7.6  c m  b e l o w  t h e  

t o p   w a l l   18  o f   t h e   m a t t r e s s   p r o v i d e s   a  v e r t i c a l   c o l u m n   o r  

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

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

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

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

1 8  s o   t h a t   i t s   p r e s e n c e   i s   n o t   r e a d i l y   f e l t   or   d e t e c t e d   b y  

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

t h e  p a n e l   l i m i t s   t h e   wave  m o t i o n   t h a t   can   be  e s t a b l i s h e d   a n d  

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

a b o v e   t h e   p l a t f o r m   A,  to  r i p p l e - l i k e   lbw  e n e r g y   w i t h ,   f o r  

e x a m p l e ,   a  m a x i m u m   h e i g h t   of   a p p r o x i m a t e l y   2.54cm  Cone  inch)  a n d  

w h i c h   a r e   so  w e a k   t h a t   t h e y   c a n n o t   n o t i c e a b l e   move  a  p e r s o n ' s  

body   e n g a g e d   a t o p   t h e   m a t t r e s s   and  do  n o t   d e l i v e r   w o r k  

f o r c e s   o n t o   s u c h   a  body  w h i c h   m i g h t   be  c o n s i d e r e d   d i s c o m -  

f o r t i n g   or   a n n o y i n g .  

When  a  d o w n w a r d l y   d i r e c t e d   f o r c e   o f  s u f f i c i e n t  

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

2.54cm  (one  inch)  i s   i m p o s e d   u p o n   t h e   t o p   w a l l   18  of  t h e  

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



T h a t   d o w n w a r d   f o r c e   and  t h e   a c c o m p a n y i n g   d o w n a r d   m o v e m e n t  

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

t h e   w o r k e d   u p o n   p o r t i o n   of   t h e   p a n e l   A  to   c o m p a c t   and  t o  

move  d o w n w a r d l y   an  a p p r e c i a b l e   e x t e n t   and   r e s u l t s   in   t h e  

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

t h a t   f o r c e ,   r e m a i n i n g   w i t h i n   t h e   m a t t r e s s ,   and  p r o p a g a t i n g  

in   t h e   f o r m   of   p r o g r e s s i v e   w a v e s ,   i s   d i s s i p a t e d   by  t h e  

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

t i c l e   o r b i t a l   m o t i o n .   T h u s ,   t h e   p r o p a g a t i o n   of   l a r g e  

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

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

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

a t   a  r a p i d   r a t e  

I t   i s   t o   be  n o t e d   t h a t   t h e   p a n e l   A,  s p a c e d   b e l o w  

t h e   t o p   w a l l   18  o f   t h e   m a t t r e s s   and  a b o v e   t h e   b o t t o m   w a l l   1 5  

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

w a v e s   due  to   i t s   f l o w - r e s t r i c t i n g   or   l i m i t i n g   c h a r a c t e r i s -  

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

e a c h   w a v e ,   w i t h   r e s u l t i n g   r a p i d   d e c a y   o f   wave   e n e r g y .  

A c c o r d i n g l y ,   t h e   p a n e l   A  a p p e a r s   and  i s   b e l i e v e d   to   w o r k   t o  

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

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

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

a  r a t e   w h i c h   i s   s u c h   t h a t   wave   p r o p a g a t i o n   w i t h i n   t h e  

m a t t r e s s   i s   n o t   l e t   to   c o n t i n u e   o r   p r o g r e s s   t o   an  e x t e n t  

t h a t   i t   i s   l i k e l y   to   work   d i s c o m f o r t i n g   e f f e c t   upon   t h e  

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

I t   i s  t o   be  n o t e d   t h a t  t h e   p a n e l   A  i s   n o t   a n  

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

and  d o e s   n o t   d i v i d e   t h e   v o l u m e   of   w a t e r   in   t h e   b l a d d e r   O 



i n t o   s e p a r a t e   ( u p p e r   and  l o w e r )   v o l u m e s   of  w a t e r .   F u r t h e r ,  

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

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

and  d o e s   n o t   f u n c t i o n   to  a b s o r b   e n e r g y   f r o m   t h e   w a t e r   a n d  

c o n d u c t   t h a t   e n e r g y   to   a  p a r t   of  t h e   b l a d d e r   0,  to   be  s p e n t  

t h e r e i n .   R a t h e r ,   t h e   w a t e r   p e r v i o u s   p a n e l ,   of   r e t i c u l a t e  

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

some  r e s i s t a n c e   t h e r e t o )   and  f u n c t i o n s   to   s t o p ,   s l o w   o r  

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

w i t h   w a v e s   in   t h e   w a t e r   w i t h i n   i t   and  to   t h e r e b y   a b s o r b   a n d  

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

I t   i s   to   be  f u r t h e r   n o t e d   t h a t   t h e   p a n e l   A  i s   a  

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

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

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

f r e e l y   in   a d v a n c e   of   and  w i t h   w a t e r   w h i c h   i s   d i s p l a c e d   a n d  

c a u s e d   to   move  w i t h i n   t h e   b l a d d e r   and  i s   t h e r e f o r e   s u c h   t h a t  

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

and  r e a d i l y   n o t i c e a b l e   r e s i s t a n c e   t o   t h e   n o r m a l   and  d e s i r e d  

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

n o r m a l   u s e .  

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

o u r   wave  m o t i o n   c o n t r o l   means   C  i n c l u d e s   wave  d a m p e r  

means   o r   s t r u c t u r e   D  w h i c h   f u n c t i o n s   to   s u p p r e s s   t h e  

r e f l e c t i o n   o f   wave  e n e r g y   by  or   a t   t h e   s e v e r a l   v e r t i c a l  

s i d e   and  end   w a l l s   16  and  17  of  t h e   b l a d d e r   O,  w h i c h  

w a l l s   a r e   b a c k e d   and  s u p p o r t e d   by  t h e   r e t a i n e r   R  of  t h e  

bed  f r a m e   F  and  a r e   s t a t i o n a r y   b a r r i e r s   w i t h   r e s p e c t   t o  

w a v e s   p r o p a g a t e d   i n  t h e   b l a d d e r   0.  The  s t r u c t u r e   D 



f u n c t i o n s   to   s u p p r e s s   t h e   r e f l e c t i o n   of   wave  e n e r g y   by  p r e -  

t e n s i o n i n g   t h e   t o p   w a l l   18  of   t h e   b l a d d e r   O  so  t h a t   t h e   t o p  

w a l l   y i e l d i n g l y   r e s i s t s   a n d / o r   r e s t r i c t s   t h a t   v e r t i c a l   o r  

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

b l a d d e r   w h i c h   i s   n e c e s s a r y   f o r   t h e   r e f l e c t i o n   of  wave  e n e r g y  

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

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

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

of   t h e   t o p   w a l l   1 8 .  

In  t h e   f o r m   of   t h e   i n v e n t i o n   shown  in  F i g s .   1  a n d  

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

s i l i e n t ,   w a t e r   p e r m e a b l e   and  b u o y a n t   r e c t a n g u l a r   f r a m e   40  

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

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

t h e r e i n .  

The  f r a m e   40  i s   shown  as  i n c l u d i n g   e l o n g a t e   s i d e  

and  end  r a i l s   41  and  42  w h i c h   o c c u r   a d j a c e n t   to   a n d  e x t e n d  

p a r a l l e l  w i t h   r e l a t e d   s i d e   and  end   w a l l s   16  and  17  of  t h e  

b l a d d e r   O.  The  r a i l s   41  and   42  h a v e   o u t s i d e   s u r f a c e s  

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

of  t h e i r   r e l a t e d   s i d e   and  end   w a l l s   16  and  17;   t o p   s u r f a c e s  

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

r e l a t e d   e d g e   p o r t i o n s - o f   t h e   t o p   w a l l   18 ,   b o t t o m   s u r f a c e s   45  

o p p o s i n g   t h e   b o t t o m   w a l l   15  and  i n s i d e   s u r f a c e s   46  w h i c h   a r e  

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

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

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

t h e   p a n e l   A  and  f r a m e   40  a r e   f i x e d l y   j o i n e d   t o g e t h e r   t o  

e s t a b l i s h   a  u n i t a r y   s t r u c t u r e   in   w h i c h   t h e   f r a m e   4 0  

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



a f f o r d s   d i m e n s i o n a l   s t a b i l i t y   to   t h e   f r a m e   40  and  w h e r e i n  

e a c h   of  s a i d   e l e m e n t s   or  p a r t s   f u n c t i o n s   to   n o r m a l l y   m a i n -  

t a i n   t h e   o t h e r   e l e m e n t   or   p a r t   in   e f f e c t i v e   f u n c t i o n i n g  

d i s p o s i t i o n   w i t h i n   t h e   b l a d d e r   O.  F u r t h e r ,   t h e   u p p e r  

p o r t i o n   of   t h e   f r a m e   40  p r o j e c t s   a b o v e   t h e   t o p   p l a n e   of  t h e  

p a n e l   A  and  e n g a g e s   t h e   t o p   w a l l   18  of   t h e   b l a d d e r   a n d  

t h e r e b y   f u n c t i o n s   to   m a i n t a i n   t h e   o u t e r   edge   p o r t i o n s   of   t h e  

p a n e l   A  in   p r o p e r   s p a c e d   r e l a t i o n s h i p   b e l o w   t h e   t o p   w a l l   1 8 .  

A c c o r d i n g l y ,   t h e   f r a m e   40  s u p p l e m e n t s   a n d / o r   can   be  l o o k e d  

u p o n   as  a  p a r t   of  t h e   s p a c e r   m e a n s   S  f o r   t h e   p a n e l   A .  

The  f r a m e   40  i s   s u f f i c i e n t l y   b u o y a n t   so  t h a t   i t  

f l o a t s   up  i n t o   p o s i t i v e   e n g a g e m e n t   w i t h   t h e   t o p   w a l l   18  a n d  

e x e r t s   s u f f i c i e n t   f o r c e   i n t o   and   t h r o u g h   t h a t   w a l l   to   m o v e  

and  to   d r a w   t h a t   f r e e   s l a c k   o u t   of   t h e   t o p   w a l l   w h i c h  

n o r m a l l y   o c c u r s   in   p r o p e r l y   f i l l e d   common  w a t e r   bed  m a t t r e s s e s .  

When  t h e   t o p   w a l l   18  i s   d r a w n   or  p r e - t e n s i o n e d   i n  

t h e   m a n n e r   s e t   f o r t h   a b o v e ,   t h e   s u r f a c e   of  t h e   w a t e r   in   t h e  

m a t t r e s s   i s   r e s t r a i n e d   and  h e l d   down  by  t h e   t o p   w a l l   and  t h e  

r e f l e c t i o n   of   wave  e n e r g y   and  d e v e l o p m e n t   of  s t a n d i n g   w a v e s  

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

e f f i c i e n t l y   r e s i s t e d .  

The  u p w a r d   f o r c e   e x e r t e d   on  and  t e n s i o n   i m p a r t e d  

i n t o   t h e   t o p   w a l l   18  by  t h e   b u o y a n t   f r a m e   40  of  t h e   m e a n s  

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

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

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

t o p   w a l l   18  i s   m a i n t a i n e d   s e t   to   c o u n t e r   and  r e s i s t   v e r t i c a l  

m o y e m e n t   of  w a t e r   a t   t h e   t i m e   v e r t i c a l   m o v e m e n t   of  t h e   w a t e r  



i s   i n i t i a t e d .   The  w a l l   18  i s   n o t   p r e - t e n s i o n e d   to   s u c h   a n  

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

a p p l i e d   l o a d s   i s   a d v e r s e l y   r e s i s t e d .  

In  a d d i t i o n   to   t h e   a b o v e ,   t h e   f r a m e   40  i s   s u f f i -  

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

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

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

m a t t r e s s   or   r e s i s t a n c e   t h a t - i s   l i k e l y   to   be  p e r c e i v e d   by  t h e  

o r d i n a r y   u s e r   o f   t h e   m a t t r e s s .  

The  f r a m e   40  or   t h e   s e v e r a l   r a i l s   t h e r e o f   a r e  

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

m a t e r i a l   so  t h a t   wave   p r o p a g a t i n g   e n e r g y   t r a n s m i t t e d   t h r o u g h  

t h e   w a t e r   i n   t h e   m a t t r e s s   and  a d v a n c i n g   t o w a r d   t h e   f r a m e  

w i l l   c o n t i n u e - t o   t r a v e l   i n t o   and  t h r o u g h   t h e   w a t e r   w i t h i n  

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

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

w i t h   w a v e s   and   t h e r e b y   c a u s e s   t h e   r a p i d   d i s s i p a t i o n   or   d e c a y  

of  wave  e n e r g y .   The  m a t e r i a l   of   w h i c h   t h e   f r a m e   i s   e s -  

t a b l i s h e d   i s   s u c h   t h a t   when  a  s t a n d i n g   wave   i s   d e v e l o p i n g   i n  

t h e   w a t e r   in   w h i c h   t h e   f r a m e   40  i s   i m m e r s e d   o r   t h r o u g h   w h i c h  

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

to  move  u p w a r d l y   a g a i n s t   t h e   r e s i s t a n c e   a f f o r d e d   by  t h e   p r e -  

t e n s i o n e d   t o p   w a l l   18  of  t h e   b l a d d e r ,   t h e   w a t e r   m o v i n g   i n t o  

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

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

t u r b u l e n c e   of   w a t e r   in  t h e   f r a m e   40  s l o w s   and  c o u n t e r s   t h e  

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

t h e   r a p i a   a e c a y   of   wave  e n e r g y   w i t h i n   and  a d j a c e n t   to   t h e  

f r a m e   4 0 .  



The  p r e - t e n s i o n i n g   of  t h e   t o p   w a l l   18  a f f o r d e d   b y  

t h e   f r a m e   40  and  t h e   e n e r g y   d i s s i p a t i n g   t u r b u l e n c e   a f f o r d e d  

by  t h a t   f r a m e   c o m b i n e   w i t h   a p p a r e n t   s y n e r g i s t i c   e f f e c t   t o  

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

wave  e n e r g y   a n d / o r   t h e   e s t a b l i s h m e n t   and  m a i n t e n a n c e   o f  

s t a n d i n g   w a v e s   a t   and  a b o u t   t h e   s i d e s   of   t h e   m a t t r e s s  

b l a d d e r   O .  

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

c l e a r l y   t h a t   t h e   wave  d a m p e n i n g   m e a n s   or   s t r u c t u r e   D  t h a t   we  

p r o v i d e   i s   so  e f f e c t i v e   t h a t   w a v e s   of   e x t r a o r d i n a r y   h i g h  

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

t h r o u g h t h e   f r a m e   40  and  t o   a d j a c e n t   r e l a t e d   s i d e   and  e n d  

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

t h e   w a t e r   s u r f a c e   a t   t h e - - s i d e   of  t h e   m a t t r e s s   s t r u c t u r e  

w h i c h   i s   n o t a b l y   l e s s   and  w h i c h   i s   n o t a b l y   s l o w e r   t h a n  

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

u n d a m p e d   w a t e r   bed  m a t t r e s s e s .   The  n o t e d   r e d u c e d   and  l i m i t e d  

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

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

be  d e t e c t e d   in   and  a c r o s s   t h e   t o p   of   t h e   m a t t r e s s   s t r u c t u r e .  

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

m a t e r i a l   u s e d   to   e s t a b l i s h   t h e   f r a m e   40  i s   t h e   same  g a r -  

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

p a n e l   A .  

I t   i s   to   be  n o t e d   t h a t   t h e   f r a m e   40  i s   made  t o  

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

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

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

and  t h a t   i t   n e e d   n o t   e x t e n d   down  f r o m   t h e   t o p   18  of  t h e  

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



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

c e a s e s   to   be  s u c h   t h a t   i n t e r f e r e n c e   w i t h   w a t e r   p a r t i c l e  

m o v e m e n t   w i l l   b r i n g   a b o u t   n o t a b l e   wave  d a m p i n g   e f f e c t .  

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

p r e f e r r e d   t h a t   t h e   f r a m e   40  be  s u b s t a n t i a l l y   c o e x t e n s i v e  

w i t h   t h e   v e r t i c a l   e x t e n t   of   i t s   r e l a t e d   s i d e   and  end  w a l l s  

16  and  17  of   t h e   m a t t r e s s   b l a d d e r   O,  as  shown  in  F i g s .   1  a n d  

2  of  t h e   d r a w i n g s ,   i t   c a n ,   as  shown  in  t h e   d i f f e r e n t   a n d / o r  

m o d i f i e d   f o r m   of  o u r   i n v e n t i o n   i l l u s t r a t e d   in   F i g .   4  of  t h e  

d r a w i n g s ,   be  l i m i t e d   o r   r e s t r i c t e d   to   e x t e n d   v e r t i c a l l y  

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

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

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

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

The  l a t e r a l   e x t e n t   o f   t h e   r a i l s   41  and   42  of   t h e  

f r a m e   40  and  t h e   d i s t a n c e   i t   e x t e n d s   l a t e r a l l y   i n w a r d l y   f r o m  

t h e   s i d e   a n d w e n d   w a l l s   of   t h e   b l a d d e r ,   b e n e a t h   t h e   t o p   w a l l  

18  t h e r e o f ,   can   v a r y   s u b s t a n t i a l l y .   Fo r   m o s t   s a t i s f a c t o r y  

end  r e s u l t s ,   i t   h a s   b e e n   d e t e r m i n e d   t h a t   t h e   l a t e r a l   e x t e n t  

of   t h e   r a i l s   o f   t h e   f r a m e  i s   p r e f e r e a b l y   e q u a l   or   c l o s e   t o  

b e i n g   t h e   same  as  t h e   wave   l e n g t h   o f   w a v e s   of   m a x i m u m  

a m p l i t u d e   t h a t   can   be  e s t a b l i s h e d   and  p r o p a g a t e d   in   t h e  

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

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

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

to   be  c l o s e   to   or   b e t w e e n   o n e - h a l f   and  t w o - t h i r d s   t h e   n o r m a l  

d e p t h   of   t h e   m a t t r e s s   b l a d d e r .   A c c o r d i n g l y ,   in   a  m a t t r e s s  

w h i c h   i s   23 cm  deep,  t h e   l a t e r a l   e x t e n t   of   t h e   r a i l s   of  t h e  

f r a m e   40  s h o u l d   be  a t   l e a s t   11.43cm  w i d e   and  a r e   p r e f e r a b l y  



15.24 cm  or  more  in  width,   i f   m o s t   e f f e c t i v e   and  e f f i c i e n t  

f u n c t i o n i n g   of  t h e   m e a n s   D  i s   to   be  a s s u r e d .  

To  c l e a r l y   show  t h a t   t h e   d e t a i l s   of  c o n s t r u c t i o n  

of  o u r   wave  m o t i o n   c o n t r o l   means   C  can   be  v a r i e d   s u b s t a n t i a l l y  

w i t h o u t   d e p a r t i n g   f r o m   t h e   s p i r i t   of  o u r   i n v e n t i o n ,   we  h a v e ,  

in   F i g s .   3,  4  and  5  of   t h e   d r a w i n g s ,   i l l u s t r a t e d   s e v e r a l  

d i f f e r e n t   or   m o d i f i e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n .  

In  F i g .   3  of   t h e   d r a w i n g s ,   and  as  d e s c r i b e d   in   t h e  

f o r e g o i n g ,   b u o y a n c y   i s   i m p a r t e d   i n t o   t h e   p a n e l   A'  by  p a d s  

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

s u r f a c e   of   t h e   p a n e l   A ' .   F u r t h e r ,   in  t h i s   e m b o d i m e n t   o f  

o u r   i n v e n t i o n ,   t h e   s p a c e r   m e a n s   S'  c o m p r i s e s   t h e   a b o v e  

d e s c r i b e d   w e i g h t e d   h a n g e r s   w h i c h   a r e   r e l a t e d   to   t h e   p a d s   30  

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

in  t h e   b l a d d e r   O ' .  

The  f r a m e   40 '   of   t h e   d a m p e r   m e a n s   D'  in   F i g .  3  

o f  t h e   d r a w i n g s   i s   f o r m e d   in   p a r t   by  t h e   o u t e r   s i d e   and  e n d  

e d g e   p o r t i o n s   of   t h e   p a n e l   A'  and  by  e l o n g a t e   u p p e r  

and  l o w e r   r a i l   p o r t i o n s   s e c u r e d   to   and  e x t e n d i n g   l o n g i -  

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

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

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

p a d s   48  of  s o f t ,   r e s i l i e n t   and  b u o y a n t   foam  p l a s t i c  

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

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

of  t h e   p a n e l .   The  s e v e r a l   a d j a c e n t   a n d  r e l a t e d   p a r t s   a n d  

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

a b o v e   a r e   f i x e d  o n e   to   t h e   o t h e r   by  m e a n s   of   a  s u i t a b l e  



c e m e n t   as  i n d i c a t e d   a t   4 9 .  

In  t h e   f o r m   of   o u r   i n v e n t i o n   shown  in  F i g .   4 

of   t h e   d r a w i n g s ,   t h e   s p a c e r   m e a n s   S"  f o r   t h e   p a n e l   A"  i s  

e s s e n t i a l l y   t h e   same  as  t h e   means   S  in  t h e   f i r s t   c o n -  

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

b l o c k s   20"  a r e   c e m e n t e d   to   t h e   p a n e l   A",   as  i n d i c a t e d   a t  

50.  In  t h i s   t h i r d   f o r m   of   o u r   i n v e n t i o n ,   b u o y a n c y   i s  

i m p a r t e d   t o   t h e   p a n e l   A"  by  f l o t a t i o n   p a d s   30"  s i m i l a r   t o  

t h e   p a d s   30  in   t h e   s e c o n d   f o r m   of  t h e   i n v e n t i o n   shown  i n  

F i g .   3  o f   t h e   d r a w i n g s ,   b u t   t h e   p a d s   30"  a r e   c e m e n t e d   to   t h e  

p a n e l   as  i n d i c a t e d   a t   5 1 .  

The  f r a m e   s t r u c t u r e   40"  of   t h e   d a m p e r   m e a n s   D" 

in  t h e   f o r m   of   t h e   i n v e n t i o n   shown  in  F i g .   4  of   t h e   d r a w i n g s  

i s   c l o s e   t o   b e i n g   t h e   same  as  t h e   f r a m e   s t r u c t u r e   40 '   i n  

t h e   s e c o n d   e m b o d i m e n t   o f   o u r   i n v e n t i o n .   The  f r a m e   s t r u c -  

t u r e   40"  d o e s   n o t   i n c l u d e   t h e   l o w e r m o s t   l a m i n a t e   o r   r a i l  

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

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

b e l o w   t h e   b o t t o m   p l a n e   of   t h e   p a n e l   A " .  

In  F i g . - 5   of   t h e   d r a w i n g s ,   we  h a v e   shown  a  

wave  d a m p e r   m e a n s   or   s t r u c t u r e   D2  w h i c h   i n c l u d e s   an  i n -  

d e p e n d e n t   f r a m e   s t r u c t u r e   40A  of   n o n - b u o y a n t   w a t e r -  

p e r m e a b l e   r e t i c u l a t e   m a t e r i a l ,   s u c h   as  g a r - n e t t e d   p l a s t i c  

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

of   t h e   f r a m e   40A  by  e l o n g a t e ,   f l e x i b l e ,   p r e f e r a b l y   s o f t  

and  r e s i l i e n t   c o r e s   53  of   l i g h t w e i g h t   b u o y a n t   c e l l u l a r  

foam  p l a s t i c ,   w h i c h   c o r e s   a r e   c o e x t e n s i v e   w i t h   t h e i r  

r e l a t e d   r a i l s   and  i m p a r t   d e s i r e d   d i m e n s i o n a l   s t a b i l i t y  

i n t o   t h e   f r a m e   s t r u c t u r e .  



The  wave  d a m p e r   s t r u c t u r e   D 2  can  be  a r r a n g e d  

in  i t s   r e l a t e d   m a t t r e s s   b l a d d e r   02  s e p a r a t e   f rom  a n d  

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

t h e   o t h e r   f o r m s   and  e m b o d i m e n t s   of  o u r   i n v e n t i o n   a n d  

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

dampen   s t a n d i n g   w a v e s   a t   t h e   s e v e r a l   s i d e s   of  t h e   b l a d d e r  

in  t h e   same  m a n n e r   t h a t   t h e   m e a n s   D  and  D'  d o .  

I t   has   b e e n   d e t e r m i n e d   t h a t   p r o v i s i o n   and  u s e  

of  t h e   d a m p e r   s t r u c t u r e   t h a t   we  p r o v i d e ,   when  u s e d   i n -  

d e p e n d e n t   of   any  o t h e r   wave  m o t i o n   c o n t r o l   m e a n s ,   a f f o r d s  

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

by  o t h e r   wave  d a m p e n i n g   m e a n s   p r o v i d e d   by  t h e   p r i o r   a r t  

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

a  l a r g e   n u m b e r   of   p e r s o n s   w o u l d   p r e f e r   or   be  s a t i s f i e d   w i t h .  

In  F i g s .   1  t h r o u g h   5  of   t h e   d r a w i n g s ,   l i k e   r e f e r e n c e  

c h a r a c t e r s   h a v e   b e e n   a p p l i e d   and  d i r e c t e d   to   l i k e   or   e q u i v a l e n t  

s t r u c t u r e s   and  m e a n s   w h e r e   a p p r o p r i a t e .  

In  F i g s .   6  t h r o u g h   9  of   t h e   d r a w i n g s ,   we  h a v e  

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

w h i c h   i s   a s s o c i a t e d   w i t h   w a v e s   in   w a t e r   bed  m a t t r e s s e s ;   a n d  

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

o c c u r   in   d e e p ,   t r a n s i t i o n a l   and  s t a n d i n g   w a v e s .   R e f e r e n c e  

to  F i g s .   6  t h r o u g h   9  of   t h e   d r a w i n g s   i s   to   be  made  f o r  

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

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

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

new  wave  m o t i o n   c o n t r o l   s t r u c t u r e .  

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

e m b o d i m e n t s   of   o u r   i n v e n t i o n ,   we  do  n o t   w i s h   to   be  l i m i t e d  

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



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

r e s e r v e   to   o u r s e l v e s   any  and  a l l   m o d i f i c a t i o n s   a n d / o r  

v a r i a t i o n s   of   o u r   i n v e n t i o n   t h a t   m i g h t   a p p e a r   to   t h o s e  

s k i l l e d   in   t h e   a r t   and  w h i c h   f a l l   w i t h i n   t h e   s c o p e   of   t h e  

f o l l o w i n g   c l a i m s :  



CLAIMS 

1.  A  water  bed  s t r u c t u r e   compris ing  a  ma t t r e s s   (M) 

inc lud ing   a  b ladder   (0)  with  a  s u b s t a n t i a l l y   h o r i z o n t a l   bottom  wal l  

(15),  s u b s t a n t i a l l y   v e r t i c a l   side  and  end  walls  (16  and  17),  a 

normally  f l a t ,   h o r i z o n t a l   sof t   and  f l e x i b l e   top  wall  (18)  in  s p a c e d  

r e l a t i o n s h i p   above  the  bottom  wall  and  having  outer   side  and  end  edge 

p o r t i o n s   j o i n i n g   the  side  and  end  walls  and  a  body  suppor t ing   i n n e r  

por t ion   spaced  inward  from  said  side  and end  walls  and  a  volume  o f  

water  in  and  s l ack ly   f i l l i n g   the  b ladder   and  y i e l d i n g l y   s u p p o r t i n g  s a i d  

top  wall  up;  a  bed  frame  (F)  with  means  suppor t ing   the  bottom,  side  and 

end  walls  s u b s t a n t i a l l y   s t a t i o n a r y ;   and  wave  motion  control   s t r u c t u r e  

(C)  in  the  b ladder   to  cont ro l   the  p ropaga t ion   of  waves  t h e r e i n   upon 

d i s t u r b a n c e   of  the  top  wall  and  a d j a c e n t   sur face   of  the  water  and 

comprises  a  body  of  s o f t ,   r e s i l i e n t ,   wa t e r -pe rmeab le   r e t i c u l a t e  

mater ia l   immersed  in  and  extending  through  the  volume  of  water  w i t h i n  

the  b ladder   in  spaced  r e l a t i o n s h i p   from  the  body  suppor t ing   i n n e r  

por t ion   of  the  top  wall  and  buoyed  up  and  normally  occur r ing   w i t h i n  

the  upper  por t ion   of  the  b ladder   and  ex tending   through  the  upper  p o r t i o n  

of  the  column  of  the  water  in  the  m a t t r e s s   in  which  the  t r a j e c t o r y   o f  

water  p a r t i c l e s   in  waves  propagated   in  the  b ladder   between  the  top  and 

bottom  walls   t h e r e o f   is  o r b i t a l   and  which  s tops ,   slows  and  a l t e r s   t h e  

o r b i t a l   t r a j e c t o r y   of  water  p a r t i c l e s   and  rapid  decay  of  wave 

p ropaga t ing   energy  in  the  w a t e r .  

2.  The  water  bed  s t r u c t u r e   set  for th   i n ' c l a i m   1  wherein  t h e  

body  of  w a t e r - p e r m e a b l e   r e t i c u l a t e   mate r ia l   de f ines   a  f l a t ,   h o r i z o n t a l  

panel  (A)  normally  a r ranged   in  spaced  p a r a l l e l   r e l a t i o n s h i p   between  t h e  

bottom  wall  and  the  body  suppor t ing   top  wall  whereby  said  top  wall  can 

move  v e r t i c a l l y   f ree   from  r e s t r a i n t   by  the  body  of  ma te r i a l   and  a 

volume  of  water  of  l i m i t e d   depth  is  def ined  between  the  panel  and  t h e  

top  wall  in  which  r i p p l e - l i k e   low  energy  waves  of  l im i t ed   ampl i tude   can 

form  and  p ropaga te   f ree   of  r e s t r a i n t   by  the  panel  and  which  p r e f e r a b l y  

f u r t h e r   inc ludes   spacer   means  (S)  f ixed  to  and  c a r r i e d   by  said  panel  and 

engaging  the  b ladder   to  normally  main ta in   the  panel  in  p r e d e t e r m i n e d  

spaced  r e l a t i o n s h i p   below  the  top  w a l l .  

3.  The  water  bed  s t r u c t u r e   set   fo r th   in  Claim  2  wherein  t h e  

spacer   means  inc ludes   a  p l u r a l i t y   of  spaced  suppor t   blocks  (20)  o f  

s o f t ,   r e s i l i e n t   ma te r i a l   f ixed  to  and  p r o j e c t i n g   up  from  the  panel  and 



in  stopped  engagement  with  the  top  w a l l .  

4.  The  water  bed  s t r u c t u r e   set  fo r th   in  Claim  2  wherein  t h e  

spacer   means  inc ludes   a  p l u r a l i t y   of  spaced  apa r t   e longa te   f l e x i b l e ,  

normally  v e r t i c a l l y   ex tending   hangers  (23)  with  upper  ends  f ixed   to  t h e  

panel  and  weights  (W)  at  the  lower  ends  of  the  hangers  n o r m a l l y  

e s t a b l i s h i n g   stopped  engagement  on  the  bottom  wall  and  anchor ing  t h e  

panel  down  in  the  w a t e r .  

5.  The  water  bed  s t r u c t u r e   set  fo r th   in  any one  of  Claims  1 ,  

2,  3,  4  or  5  which  f u r t h e r   inc ludes   a  p l u r a l i t y   of  buoyant  f l o t a t i o n  

pads  (30)  of  s o f t ,   r e s i l i e n t   foam  p l a s t i c   f ixed  to  the  r e t i c u l a t e  

mater ia l   in  spaced  r e l a t i o n s h i p   from  each  other   th roughout   t h e  

h o r i z o n t a l   ex ten t   of  the  wave  motion  cont ro l   s t r u c t u r e   and  buoying  t h e  

r e t i c u l a t e   mate r ia l   up  in  the  w a t e r .  

6.  The  water  bed  s t r u c t u r e   set  fo r th   in  Claim  1  wherein  t h e  

water  permeable  r e t i c u l a t e   mate r ia l   de f ines   a  h o r i z o n t a l   frame  ou tward  

of  and  about  the  p e r i m e t e r   of  said  body  suppor t ing   inner  por t ion   o f  

the  top  wall  in  s u b s t a n t i a l   uniform  suppor ted   engagement  with  said  s i d e  

and  end  walls  and  in  y i e l d i n g   p r e s su re   engagement  with  the  bo t tom 

su r faces   of  the  side  and  end  edge  p o r t i o n s   of  the  top  wall  and 

y i e l d i n g l y   l i f t i n g   and  p r e - t e n s i o n i n g   said  top  wall  whereby  said  t o p  

wall  is  s u b s t a n t i a l l y   f ree   of  s lack  and  is  set  to  r e s t r a i n   tha t   v e r t i c a l  

upward  movement  of  the  su r f ace   of  the  water  neces sa ry   to  allow  f o r  

r e f l e c t i o n   of  wave  energy  and  the  p ropaga t ion   of  r e f l e c t e d   waves  a t  

said  side  and  end  walls  and  which  p r e f e r a b l y   f u r t h e r   i nc ludes   f l o t a t i o n  

par ts   of  s o f t ,   r e s i l i e n t   and  buoyant  foam  p l a s t i c   secured  to  and  c a r r i e d  

by  the  frame  and  buoying  the  frame  up  in  the  w a t e r .  

7.  The  water  bed  s t r u c t u r e   set  fo r th   in  Claim  1  wherein  t h e  

water  permeable  r e t i c u l a t e   mate r ia l   de f ines   a  h o r i z o n t a l   frame  ou tward  

of  and  about  the  pe r ime te r   of  said  body  suppor t ing   inner  por t ion   of  t h e  

top  wall  in  s u b s t a n t i a l   uniform  suppor ted   engagement  with  said  side  and 

end  walls  and  in  y i e l d i n g   p r e s su re   engagement  with  the  bottom  s u r f a c e s  

of  the  side  and  end  edge  p o r t i o n s   of  the  top  wall  and  y i e l d i n g l y   l i f t i n g  

and  p r e - t e n s i o n i n g   said  top  wall  whereby  said  top  wall  is  s u b s t a n t i a l l y  

f ree   of  slack  and  is  set  to  r e s t r a i n   v e r t i c a l   upward  movement  of  t h e  

sur face   of  the  water  neces sa ry   to  allow  for  r e f l e c t i o n   of  wave  e n e r g y  
and  the  p ropaga t ion   of  r e f l e c t e d   waves  at  said  side  and  end  wal l s ;   and 



def ines   a  f l a t ,   h o r i z o n t a l   panel  (A)  inward  of  said  frame  and  n o r m a l l y  

a r ranged  in  p rede te rmined   spaced  p a r a l l e l   r e l a t i o n s h i p   between  t h e  

bottom  wall  and  the  body  suppor t ing   inner  por t ion   of  the  p r e - t e n s i o n e d  

top  wal l ,   whereby  said  inner  por t ion   of  the  top  wal l   can  move 

v e r t i c a l l y   f ree   from  r e s t r a i n t   by  said  panel  and  a  volume  of  water  o f  

l im i t ed   depth  is  def ined  inward  of  the  frame  and  between  the  panel  and 

said  inner  por t ion   of  the  top  wall  in  which  r i p p l e - l i k e   waves  o f  

l i m i t e d   ampl i tude   can  form  and  propagate   f ree   from  r e s t r a i n t   by  t h e  

p a n e l .  

8.  The  water  bed  s t r u c t u r e   set  fo r th   in  any one  of  Claims 

1,  2,  3,  4,  6  or  7  wherein  the  water  permeable  r e t i c u l a t e   mate r ia l   has  

a  s p e c i f i c   g r av i t y   less   than  w a t e r .  

9.  The  water  bed  s t r u c t u r e   set  for th   in  Claim  11  which  f u r t h e r  

inc ludes   f l o t a t i o n   par t s   of  s o f t ,   r e s i l i e n t   and  buoyant  foam  p l a s t i c  

f ixed   to  and  c a r r i e d   by  the  r e t i c u l a t e   mate r ia l   in  spaced  r e l a t i o n s h i p  

about  the  h o r i z o n t a l   ex ten t   of  said  control   s t r u c t u r e   and  buoying  t h a t  

s t r u c t u r e   up  in  the  w a t e r .  

10.  The  water  bed  s t r u c t u r e   set  fo r th   in  any one  of  Claims 

7,  8  or  9  which  f u r t h e r   inc ludes   a  p l u r a l i t y   of  spacer   blocks  (20)  o f  

s o f t ,   r e s i l i e n t   r e t i c u l a t e   mate r ia l   f ixed  to  the  top  of  the  panel  and 

in  stopped  engagement  with  the  top  wall  and  normally  m a i n t a i n i n g   t h e  

panel  spaced  below  the  top  w a l l  o r   which  inc ludes   a  p l u r a l i t y   o f  

spaced,   v e r t i c a l l y   ex tending   f l e x i b l e   hangers  (23).  with  upper  ends  

f ixed  to  the  panel  and  having  weights  (W)  at  t h e i r   lower  ends  n o r m a l l y  

stopped  on  the  bottom  wall  and  anchor ing  the  panel  in  v e r t i c a l  

p o s i t i o n   wi thin   the  m a t t r e s s   b l a d d e r .  
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