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t©  Flotation  bag  assembly. 
  An  apparatus  for  the  stable  support  of  a  structure,  such 
as  an  antenna  (2),  in  a  fluid  medium  (W),  such  as  the  ocean.  A 
flotation  bag  (1)  supporting  an  antenna  is  stabilized  by  the 
following  features,  which  can  be  used  individually  or  in 
combination.  A  partially  submerged  ribbon  fence  (5)  sup- 
ported  by  a  submerged  damper  skirt  (4)  dissipates  the  kinetic 
energy  of  the  flotation  bag  caused  by  the  movement  of  the 
ocean  and  water  that  encroaches  upon  the  bag.  A  flexible 
connection  (8)  between  the  bag  and  the  payload  (3)  enables 
the  bag  and  the  payload  to  undergo  limited  motion  without 
affecting  each  other.  Thus,  the  bag's  motion  is  decoupled 
and  totally  independent  of  the  payload.  The  housing  (32) 
which  supports  the  payload  has  a  flooded  chamber  (33), 
lowering  the  center  of  mass  of  the  apparatus.  The  bottom 
(16)  of  the  flotation  bag  is  inwardly  arched  (15),  moving  the 
bouyancy  away  from  the  center  of  the  bottom  of  the  bag, 
enhancing  stability  and  allowing  the  bag  to  float  lower  in  the 
ocean,  keeping  the  damper  skirt  submerged.  The  payload 
includes  an  r.f.  signal  source  (31).  The  apparatus  is  designed 
to  constrain  the  motion  of  the  antenna  to  within  very  narrow 
operational  limits. 





The  G o v e r n m e n t   h a s   r i g h t s   in  t h i s   i n v e n t i o n  

p u r s u a n t   to  C o n t r a c t   N 0 0 0 3 9 - 8 3 - C - 0 1 9 1   a w a r d e d   by  t h e  

D e p a r t m e n t   of   the   Navy,  U n i t e d   S t a t e s   of  A m e r i c a .  

T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  a 

s t a b l e   s u p p o r t   fo r   s t r u c t u r e s   a t   or  above   the   s u r f a c e  

of  a  f l u i d   m e d i u m   and  in  p a r t i c u l a r   to  a 

c o m m u n i c a t i o n s   buoy  for   use   in  t he   o c e a n .  

Many  t y p e s   of  f l o t a t i o n   d e v i c e s   e x i s t   w i t h  

d i f f e r i n g   c h a r a c t e r i s i t c s .  

Damper   p l a t e s   and  t o r o i d   s h a p e d   f l o t a t i o n  

d e v i c e s   h a v e   b e e n   used   to  c r e a t e   b u o y s   which  a re   w a v e  

f o l l o w e r s .   For  e x a m p l e ,   s e e   Buoy  E n g i n e e r i n g ,   H . O .  

B e r t e a u x ,   J o h n   and  S o n s ,   1976  Pg.  2 1 2 - 2 1 3 .   T h e s e  

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

and  p i t c h   due  to  the  m o t i o n   of  t he   o c e a n .  

A  more   s t a b l e   buoy   can  be  b u i l t   b y  

d e c r e a s i n g   t he   c r o s s   s e c t i o n   of  t h e   buoy  at   the   w a t e r  

l e v e l .   Such  d e v i c e s   e x p e r i e n c e   l e s s   h e a v e .   The  m a s s  



of  t h e   buoy  can  a l s o   be  d i s t r i b u t e d   to  c r e a t e   a 

r i g h t i n g   momen t .   Th is   w i l l   d e c r e a s e   t he   p i t c h .  

F u r t h e r   s t a b i l i t y   can  be  o b t a i n e d   by  

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

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

e x a m p l e ,   B e r t e a u x ,   s u p r a .   Such  s p a r   b u o y s   c a n n o t   h a v e  

much  r e s e r v e   b u o y a n c y   and  u s u a l l y   have   a  l a r g e   d r a f t .  

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

of   b u o y s   in  deep  w a t e r .  

I t   is  an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

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

u s e s   t he   s u r f a c e   of  t h e   o c e a n   as  a  g r o u n d   p l a n e ;   s u c h  

buoy   h a v i n g   s t r u c t u r e   wh ich   l i m i t s   t h e  a n t e n n a ' s  

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

4  in  (10  cm.)  h e a v e   and  250  p i t c h .  

I t   is  a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   t o  

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

c o n d i t i o n s   up  to  a n d  i n c l u d i n g   s t a t e   5 .  

The  buoy  a c c o r d i n g   to  the   i n v e n t i o n   may  b e  

u s e d   as  p a r t   of  a  s e a r c h   and  r e s c u e   s y s t e m   f o r  

l o c a t i n g   downed  a i r c r a f t   and  s h i p s   in  d i s t r e s s .   S u c h  



buoys   would   be  c a r r i e d   by  v e h i c l e s   and  be  d e p l o y e d  

when  n e e d e d .   T h e i r   d i s t r e s s   s i g n a l   c o u l d   be  r e c e i v e d  

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

The  bouy  a c c o r d i n g   to  the  i n v e n t i o n   c o u l d  

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

v a r i o u s   a n t e n n a   s t r u c t u r e s   as  w e l l .   O t h e r   p o s s i b l e  

uses   i n c l u d e   o c e a n o g r a p h i c   m o n i t o r i n g   buoys   a n d  

s a t e l l i t e   l i n k e d   s o n o b u o y s .  

It  is  an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  a p p a r a t u s   for   the  s t a b l e   s u p p o r t   of  a 

s t r u c t u r e ,   such   as  an  a n t e n n a ,   in  a  f l u i d   medium,   s u c h  

as  w a t e r .  

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

l i m i t   the  m o t i o n   of  an  a n t e n n a   s u p p o r t e d   above   t h e  

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

the  t r a n s m i t t i n g   s y s t e m .  

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

to  s u p p o r t   an  e l e c t r o n i c s   p a y l o a d   n e a r   the   s u r f a c e   o f  

the   ocean   such  t h a t   t h e   power  l o s s   b e t w e e n   t h e  

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

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

s p e c i f i c a l l y ,   l e s s   t h a n   3 d b .  

The  i n v e n t i o n   is  an  a p p a r a t u s   for   t h e  

s t a b l e   s u p p o r t   of  a  s t r u c t u r e ,   such  as  an  a n t e n n a ,   i n  



a  f l u i d   medium,   such   as  w a t e r .   The  a p p a r a t u s  

c o m p r i s e s   a  b o u y a n t   f i r s t   member  and  f i r s t   means  f o r  

e n g a g i n g   the   s t r u c t u r e .   The  f i r s t   means  is  a s s o c i a t e d  

wi th   the   member .   Second   means  a re   p r o v i d e d   f o r  

c h a n n e l i n g   the  f l u i d   which  e n c r o a c h e s   upon  the  b o u y a n t  

member  due  to  any  m o t i o n   of  t he   member  wi th   r e s p e c t   t o  

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

b e i n g   c h a n n e l e d   back  i n t o   the   f l u i d   medium  such  t h a t  

the  k i n e t i c   e n e r g y   of  the  b o u y a n t   f i r s t   member  i s  

d i s s i p a t e d   as  the   f l u i d   is   c h a n n e l e d   back   i n t o   t h e  

f l u i d   m e d i u m .  

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

the  i n v e n t i o n   may  c o m p r i s e   a  b o u y a n t   f i r s t   member  f o r  

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

means  for   s u p p o r t i n g   the  p a y l o a d   be low  the   b o u y a n t  

member  such  t h a t   any  m o t i o n   of  t h e   p a y l o a d   i s  

d e c o u p l e d   from  the   member  and  any  m o t i o n   of  the  m e m b e r  

is  d e c o u p l e d   from  the   p a y l o a d .  

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

the  i n v e n t i o n   may  c o m p r i s e   a  b o u y a n t   member  with  an  

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

wi th   the  b o u y a n t   member ,   for   e n g a g i n g   t h e   s t r u c t u r e .  

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

the  i n v e n t i o n   may  c o m p r i s e   an  a n t e n n a ,   a  b o u y a n t  

member ,   f i r s t   means  for   g e n e r a t i n g   an  r . f .   s i g n a l ,  



s e c o n d   means  i n t e r c o n n e c t i n g   the  f i r s t   means  and  t h e  

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

means  be low  the  b o u y a n t   member  such  t h a t   any  m o t i o n   o f  

the  member  is  d e c o u p l e d   from  the   f i r s t   means  and  t h e  

m o t i o n   of  the  f i r s t   means  is  d e c o u p l e d   from  t h e  

m e m b e r .  

A l t e r n a t i v e l y ,   t he   i n v e n t i o n   may  c o m p r i s e  

a  c o m m u n i c a t i o n s   bouys   which  is  s t a b l e   in  a  f l u i d  

medium  and  i n c l u d e s   s t r u c t u r e s   for  m i n i m i z i n g   t h e  

h e a v e   and  p i t c h   of  the  bouy .   S p e c i f i c a l l y ,   a 

f l o t a t i o n   bag  wi th   a  c o n c a v e   b o t t o m   fo rmed   by  p u l l i n g  

in  the  c e n t e r   of  the  b o t t o m   of  the   bag  w i th   s t r a p s  

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

a n t e n n a .   A  s e m i - r i g i d   damper   s k i r t   e x t e n d i n g   a r o u n d  

the   b a s e   of  the   bag  is  s u b m e r g e d   when  the   a p p a r a t u s   i s  

f l o a t i n g   in  the  f l u i d   medium.   The  bag  is  p r o v i d e d  

wi th   a  r i b b o n   f e n c e   c o m p r i s i n g   c o n t a i n e r s   which   h a v e  

an  o p e n i n g   above  the  f l u i d   l e v e l ,   and  an  o p e n i n g   b e l o w  

the  f l u i d   l e v e l ,   when  the   a p p a r a t u s   is  f l o a t i n g   in  t h e  

medium,   a l l o w i n g   the  f l u i d   to  flow  in  and  out   of  t h e  

c o n t a i n e r s .   The  p a y l o a d   is  s u p p o r t e d   in  a  c y l i n d r i c a l  

c h a m b e r   c o n n e c t e d   to  the  f l o t a t i o n   bag  by  a  f l e x i b l e  

c a b l e ,   e n a b l i n g   the   p a y l o a d   to  s w i n g .  



F i g u r e   1  is  a  s i d e   view  of  a 

c o m m u n i c a t i o n s   bouy  a c c o r d i n g   to  the  i n v e n t i o n  

d e p l o y e d   in  w a t e r .  

F i g u r e   2  is  a  s i d e   view  of  t h e   bouy  o f  

F i g u r e   1  w i t h   p a r t s   b r o k e n   away  to  i l l u s t r a t e   i n t e r n a l  

s t r u c t u r e .  

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

c o m m u n i c a t i o n s   bouy  a c c o r d i n g   to  the  i n v e n t i o n   in  an  

u n d e p l o y e d   s t a t e .  

F i g u r e   4  is  a  top  view  of  a  f l o t a t i o n   b a g  

a c c o r d i n g   to  the  i n v e n t i o n .  

F i g u r e s   5a  -5g  a r e   g r a p h s   i l l u s t r a t i n g   t h e  

o p e r a t i o n a l   t r a n s m i s s i o n   r e q u i r e m e n t s   and  t h e  

e s t i m a t e d   p e r f o r m a n c e   of  an  a n t e n n a   s y s t e m   a c c o r d i n g  

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

p i t c h .  

R e f e r r i n g   to  f i g u r e s   1  and  2,  f l o t a t i o n  

bag  1  is  an  i n f l a t e d   b a l l o o n - l i k e   s t r u c t u r e   h a v i n g   a 

s p e c i f i c   g r a v i t y   l e s s   t han   the  s p e c i f i c   g r a v i t y   o f  

f l u i d   medium  W.  Bag  1  e n c l o s e s   a n t e n n a   2  and  s u p p o r t s  

a  p a y l o a d   3  below  the   s u r f a c e   of  medium  W. 



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

f l o t a t i o n   bag  1  wh ich   e n c l o s e s   a n t e n n a   2,  t h e  

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

s u p p o r t   s t r u c t u r e s .  

F i g u r e s   5 a - 5 g   c o m p a r e   the   e s t i m a t e d  

p e r f o r m a n c e   102  of   an  a n t e n n a   such   as  a n t e n n a   3  u n d e r  

v a r y i n g   c o n d i t i o n s   of  h e a v e   and  p i t c h   w i th   t h e  

o p e r a t i o n a l   p e r f o r m a n c e   r e q u i r e m e n t   101  fo r   s u c c e s s f u l  

t r a n s m i s s i o n .   A n t e n n a   3  uses   the   s u r f a c e   of  the   f l u i d  

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

r e l a t i o n s h i p   b e t w e e n   the   r a d i a t i n g   a n t e n n a   3  and  t h e  

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

a n t e n n a   3.  As  shown  by  g r a p h s   5a ,   5b ,   and  5 f ,   t h e  

e s t i m a t e d   p e r f o r m a n c e   102  of  a n t e n n a   3  c r o s s e s   a n d  

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

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

g r a p h s .  I n   s u m m a r y ,   s u c c e s s f u l   t r a n s m i s s i o n   is   n o t  

a c h i e v e d   when  a n t e n n a   3  u n d e r g o e s   more  t h a n   4 ins  (10  cms)  

h e a v e   or  25°   p i t c h .   The  a p p a r a t u s   a c c o r d i n g   to  t h e  

i n v e n t i o n   l i m i t s   the   m o t i o n   of  t h e   a n t e n n a   r e l a t i v e   t o  

the   g r o u n d   p l a n e   to  w i t h i n   10  cms.  h e a v e   and  2 5 0  

p i t c h ,   u n d e r   o c e a n   c o n d i t i o n s   up  to  s e a   s t a t e   5 .  

A  d a m p e r   s k i r t   4  e x t e n d s   a r o u n d   t he   b a s e  

of  the  f l o t a t i o n   bag  1  and  is  made  of   a  s e m i - r i g i d  

m a t e r i a l   s u p p o r t e d   in  a  h o r i z o n t a l   p o s i t i o n   by  r i b b o n  

f e n c e   5 .  



When  the  a p p a r a t u s   is  a f l o a t ,   damper   s k i r t  

4  is  be low  the  s u r f a c e   of  t he   medium  W.  The  w e i g h t   o f  

the  p a y l o a d   3,  the   s h a p e   of  t he   b o t t o m   of  t h e  

f l o t a t i o n   bag  1  and  the   b o u y a n c y   of  bag  1,  which   w i l l  

be  d e s c r i b e d   in  d e t a i l   b e l o w ,   are  c o n f i g u r e d   so  t h a t  

damper   s k i r t   4  is  be low  the   w a t e r   l i n e   when  t h e  

a p p a r a t u s   is  s t a b l e .  

Damper  s k i r t   4  i n c r e a s e s   the   s u r f a c e   a r e a  

in  c o n t a c t   w i th   the  o c e a n ,   o f f e r i n g   a  s u r f a c e   w h i c h  

r e s i s t s   m o t i o n   V  w i t h i n   medium  W.  In  o r d e r   to  r i s e   o r  

t i p   in  r e s p o n s e   to  a  wave ,   damper   s k i r t   4  must   t r a v e l  

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

m o v e m e n t   of  s k i r t   4  is  c a u s e d   by  the  f l u i d   above   t h e  

s k i r t   4.  The  e n e r g y   t h a t   w o u l d   o t h e r w i s e   c a u s e   h e a v e  

and  p i t c h   of  the  f l o t a t i o n   bag  1  is  d i s s i p a t e d   by  t h i s  

r e s i s t a n c e   and  any  r e s u l t i n g   movement   of   s k i r t   4 

w i t h i n   the  medium  W. 

As  shown  p a r t i c u l a r l y   in  f i g u r e   4,  r i b b o n  

f e n c e   5  which  s u p p o r t s   the   damper   s k i r t   4  is  a  s e r i e s  

of  c o n t i g u o u s   c o m p a r t m e n t s ,   5 a - 5 g .   Damper  s k i r t   4 

a c t s   as  the   base   of  the  c o m p a r t m e n t s - 5 a - 5 g   of   r i b b o n  

f e n c e   5  and  the  s i d e   ls   of  t h e   f l o t a t i o n   bag  1  f o r m s  

t he   back   w a l l   of  the  c o m p a r t m e n t s .   The  w a l l s   of  t h e  

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

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



the  f l o t a t i o n   bag  1  a t   s p a c e d   a p a r t   p o i n t s   P.  The 

f l o t a t i o n   bag  1,  damper   s k i r t   4  and  the   s t r i p   form  t h e  

c o n t i g u o u s   c o m p a r t m e n t s ,   the  c o m b i n a t i o n   of  which  i s  

r e f e r r e d   to  h e r e i n   as  r i b b o n   f e n c e   5 .  

Each  c o m p a r t m e n t   5 a - 5 g   has  an  o p e n i n g   6  i n  

the   l o w e r   p o r t i o n   t h e r e o f ,   where   the  s t r i p   j o i n s   t o  

damper   s k i r t   4.  The  c o m p a r t m e n t s   have   an  o p e n e d   t o p  

7.  When  s t a b l e   in  the   o c e a n ,   t h e   b o t t o m   h o l e   6,  w h i c h  

has  a  c r o s s   s e c t i o n   l e s s   than   the  o p e n i n g   a t   the  t o p  

7,  is   b e n e a t h   the   l e v e l   of  t he   medium  W.  The  w a t e r  

l i n e   on  the  f l o t a t i o n   bag  when  the   a p p a r a t u s   is  a t  

r e s t   in  the  o c e a n   is  a p p r o x i m a t e l y   a t   the   m i d p o i n t   8 

of  the  h e i g h t   of  the   r i b b o n   f e n c e   5 .  

C o m p a r t m e n t s   5 a - 5 h   ac t   as  c o n t a i n e r s   f o r  

the  f l u i d   medium.   F l u i d   e n c r o a c h i n g   upon  bag  1  c a n  

e n t e r   the  c o m p a r t m e n t s   t h r o u g h   h o l e   6  or  the   o p e n e d  

top   7  and  can  d r a i n   from  the  c o m p a r t m e n t s   t h r o u g h   t h e  

h o l e   6.  When  bag  1  r i s e s   due  to  the   m o t i o n   of  t h e  

o c e a n ,   sea  w a t e r   w i l l   d r a i n   out   of  the   h o l e s   6 ,  

d i s s i p a t i n g   the   k i n e t i c   e n e r g y   of  bag  1  c r e a t e d   by  t h e  -  

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

f l o t a t i o n   bag  1  w i t h i n   the  medium  W are   t h e r e b y  

damped.   The  c o m p a r t m e n t s   i n c r e a s e   the   r e s i s t a n c e   t o  

m o t i o n   of  damper   s k i r t   4  by  p a r t i a l l y   e n c l o s i n g   t h e  

f l u i d   and  by  r e q u i r i n g   the  damper   s k i r t   to  l i f t   t h e  



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

f l o t a t i o n   bag  1  r i s e s   in  r e s p o n s e   to  a  wave .   T h i s  

a c t s   to  f u r t h e r   d e c r e a s e   the  h e a v e   and  p i t c h   of  t h e  

f l o t a t i o n   b a g .  

The  damper   s k i r t   4  and  r i b b o n   f e n c e   5  a r e  

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

s e m i - r i g i d   m a t e r i a l s   for  the   p u r p o s e   of  s t a b i l i z i n g  

f l o t a t i o n   bag  1.  H o w e v e r ,   the  damper   s k i r t   4  may  be  a 

s u b m e r g e d   p l a t e   and  the   means  for   c h a n n e l i n g   f l u i d  

t h a t   e n c r o a c h e s   on  the  d e v i c e .   Such  s t r u c t u r e s   may  b e  

used   s e p a r a t e l y   or  in  c o m b i n a t i o n   to  d e c r e a s e   bo th   t h e  

h e a v e   and  p i t c h   of  the  d e v i c e .  

P a y l o a d   3  c o m p r i s e s   e l e c t r o n i c s   3 1  

e n c l o s e d   in  a  c y l i n d r i c a l   h o u s i n g   32.  H o u s i n g   32  i s  

c o n n e c t e d   to  the  b o t t o m   of  t he   f l o t a t i o n   bag  1  b y  

n y l o n   c o r d   8.  One  end  of  n y l o n   c o r d   8  c o n n e c t s   to  a 

p o i n t   8a  w i t h i n   the   h o u s i n g ,   a p p r o x i m a t e l y   o n e - q u a r t e r  

from  the  top  of  the   h o u s i n g   and  the  o t h e r   end  c o n n e c t s  

to  the  c e n t e r   of  t he   b o t t o m   of  t he   bag  8b,   a t   b u l k h e a d  

9,  which  is  a  r i g i d   p o r t i o n .   E l e c t r i c a l   w i r e s   3 1 1  

a l s o   pas s   from  the   e l e c t r o n i c s   31  i n t o   the  b u l k h e a d  

9.  B e n e a t h   the   b u l k h e a d   9  is  m i c r o p h o n i c s   bumper   9 1 .  

Nylon  co rd   8  and  the  l o c a t i o n   of  t h e  

c o n n e c t i o n   b e t w e e n   the   h o u s i n g   32  and  the  f l o t a t i o n  

bag  1,  a t   8a  and  8b,   d e c o u p l e   the  m o t i o n   of  f l o t a t i o n  



bag  1  from  h o u s i n g   32  such   t h a t ,   over   a  c e r t a i n   r a n g e ,  

the  m o t i o n   of  bag  1  does  no t   a f f e c t   the   m o t i o n   o f  

c y l i n d r i c a l   h o u s i n g   32  and  the  m o t i o n   of  c y l i n d r i c a l  

h o u s i n g   32  does  not   a f f e c t   the   h o u s i n g   m o t i o n   of  b a g  

1.  The  r a n g e   of  m o t i o n   d e p e n d s   on  the  d e m e n s i o n s   o f  

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

h o u s i n g   32  and  the  d i s t a n c e   b e t w e e n   the  top  of   h o u s i n g  

32  and  m i c r o p h o n i c   bumper   9 1 .  

H o u s i n g   32  is  f r e e   to  swing   l i k e   a 

p e n d u l u m   u n t i l   the  top  of  t he   h o u s i n g   32a  c o l l i d e s  

w i t h   the   m i c r o p h o n i c   bumper   91.  S i m i l a r l y ,   t h e  

f l o t a t i o n   bag  1  can  f r e e l y   p i t c h   u n t i l   t he   bumper   91  

c o l l i d e s   w i th   the  top  of  the   h o u s i n g   3 2 a .  

This   a l l o w s   for   1 0 0  -   150  of  m o t i o n  

of  the   p a y l o a d   3,  m e a s u r e d   from  the  v e r t i c a l ,   b e f o r e  

c o n t a c t   b e t w e e n   h o u s i n g   32a  and  m i c r o p h o n i c   b u m p e r  

91.  Bumper  91  a b s o r b s   some  of  the  e n e r g y   of  a n y  

i m p a c t   b e t w e e n   bag  1  and  p a y l o a d   3 ,  d e c r e a s i n g   t h e  

e f f e c t   such   i m p a c t   wou ld   have  on  the  h e a v e   and  p i t c h  

of  t h e   f l o t a t i o n   b a g .   Bumper  91  a l s o   p r o t e c t s   t h e  

e l e c t r i c a l   w i r i n g   t h a t   f eed   to  the  a n t e n n a ,   p r e v e n t i n g  

i n t e r r u p t i o n   or  i n t e r f e r e n c e   wi th   the  t r a n s m i s s i o n   o f  

a  m e s s a g e   due  to  i m p a c t s   b e t w e e n   the   h o u s i n g   32a  a n d  

the   b u l k h e a d   9  t h r o u g h   which   w i r e s   311  p a s s .  

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

31  is  c l o s e   to  a n t e n n a   2  in  o r d e r   to  m i n i m i z e   t h e  



power   l o s s   due  to  t r a n s m i s s i o n   of  a  s i g n a l   f r o m  

e l e c t r o n i c s   31  to  a n t e n n a   2  via   c a b l e   3 1 1 .  

P r e f e r a b l y ,   the   power   l o s s   is  l e s s   t h a n   3 d b .  

The  u p p e r   p o r t i o n   33,  of  h o u s i n g   3 2 ,  

r e f e r r e d   to  h e r e i n   as  a  c o l l a r ,   s t o r e s   t he   e n t i r e  

f l o t a t i o n   a p p a r a t u s   b e f o r e   i t   i s   d e p l o y e d ,   as  shown  i n  

F i g u r e   3.  A f t e r   d e p l o y m e n t ,   the   u p p e r   p o r t i o n   3 3  

f l o o d s   w i t h   w a t e r ,   t h r o u g h   h o l e s   14  in  i t s   s i d e s ,   a s  

shown  in  F i g u r e s   1  and  2.  The  f l o o d i n g   r e d u c e s   t h e  

b u o y a n c y   of  t h e   p a y l o a d   3  which   r e s u l t s   in  p a y l o a d   3 

p u l l i n g   the  f l o t a t i o n   bag  1  i n t o   the   w a t e r ,   e n s u r i n g  

t h a t   t he   damper   s k i r t   4  and  b o t t o m   h o l e   6  of   r i b b o n  

f e n c e   5  a re   s u b m e r g e d .   Th i s   i n c r e a s e s   t he   s t a b i l i t y  

of  f l o t a t i o n   bag  1 .  

The  f l o o d i n g   of  u p p e r   p o r t i o n   33  r e s u l t s  

in  t he   c e n t e r   of   mass  of   h o u s i n g   32  b e i n g   l o w e r   in  t h e  

medium  W,  i n c r e a s i n g   the   p e r i o d   of  o s c i l l a t i o n   o f  

h o u s i n g   32.  Th is   s t a b i l i z e s   the   e n t i r e   s t r u c t u r e   a n d  

d e c r e a s e s   t he   h e a v e   and  p i t c h   of  f l o t a t i o n   bag  1 .  

The  c e n t e r   o f   the   b o t t o m   of  the  f l o t a t i o n  

bag  1  is  p u l l e d   u p w a r d   by  s t r a p s   13  s e c u r e d   a t   1 3 1 ,  

a l o n g   the   i n s i d e   w a l l   of  f l o t a t i o n   bag  1.  T h i s  

r e d u c e s   the   b u o y a n c y   of  bag  1,  a i d i n g   in  m a i n t a i n i n g  

t h e   n e c e s s a r y   w a t e r l i n e   above   damper   s k i r t   4  and  a t  

t he   m i d p o i n t   of  r i b b o n   f e n c e   5.  The  b a s e   of  bag  16  i s  



i n w a r d l y   a r c h e d   at  i t s   c e n t e r   15  so  t h a t   the  g r e a t e s t  

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

the   bag  16.  This   d e c r e a s e s   the  p i t c h   of  the  f l o t a t i o n  

bag  1  by  c r e a t i n g   a  l o n g e r   t o r q u e   arm  which   must  b e  

o v e r c o m e   for  the  f l o t a t i o n   bag  to  r o t a t e .   T h i s  

r i g h t i n g   moment  f u r t h e r   a i d s   in  s t a b i l i z i n g   t h e  

f l o t a t i o n   bag .   The  a d h e s i o n   c a u s e d   by  i n w a r d l y   a r c h e d  

c e n t e r   15  b e t w e e n   the   s u r f a c e   of  t he   b o t t o m   16  of  t h e  

bag  and  the  f l u i d   medium  W  a l s o   d e c r e a s e s   the   h e a v e   o f  

the   f l o t a t i o n   b a g .  

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

d e s c r i b e s   a  f l o t a t i o n   bag  w i th   a  c o n c a v e   b o t t o m ,   t h e  

i n v e n t i o n   is  meant   to  c o v e r   f l o t a t i o n   d e v i c e s   of  a n y  

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

The  a p p a r a t u s   and  p a y l o a d   a r e   e j e c t e d   i n  

the   c y l i n d r i c a l   h o u s i n g   3,  as  shown  in  F i g u r e   3 .  

A n t e n n a   4,  f l o t a t i o n   bag  1,  r i b b o n   f e n c e   5  and  d a m p e r  

s k i r t   4  are   a l l   s t o r e d   in  u p p e r   c h a m b e r   33  of  t h e  

h o u s i n g   32.  H o u s i n g   32,  which   is  b o u y a n t ,   f l o a t s   t o  

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

f l o t a t i o n   bag  and  a n t e n n a   a re   then   d e p l o y e d   and  t h e  

p r e p r o g r a m m e d   m e s s a g e s   are   t r a n s m i t t e d .  



1.  A p p a r a t u s   f o r   t he   s u b s t a n t i a l l y   s t a b l e   s u p p o r t  

of  a  d e v i c e   (2)  in  a  f l u i d  m e d i u m ,   s a i d   a p p a r a t u s  

i n c l u d i n g :  

a  b u o y a n t   member  ( 1 ) ;   a n d  

s u p p o r t   means  a s s o c i a t e d   w i t h   the   b u o y a n t   m e m b e r  

f o r   s u p p o r t i n g   t he   d e v i c e   (2)  to  be  s u p p o r t e d ;  

c h a r a c t e r i s e d   b y :  

c h a n n e l   means  (5)  p o s i t i o n e d   to  c h a n n e l   f l u i d  

w h i c h   e n c r o a c h e s   upon  t h e   b u o y a n t   member  due  to  a n y  
m o t i o n   of  t he   member  r e l a t i v e   to  t he   s u r f a c e   of  t h e  

f l u i d   med ium,   s a i d   e n c r o a c h i n g   f l u i d   b e i n g   c h a n n e l e d  

by  s a i d   c h a n n e l   means  (5)  back  i n t o   t he   body  of  t h e  

f l u i d   medium  such  t h a t   k i n e t i c   e n e r g y   of  t he   b u o y a n t  

member  a s s o c i a t e d   w i t h   s a i d   m o t i o n   is  d i s s i p a t e d   a s  

the   f l u i d   is  c h a n n e l e d   back  i n t o   t h e   body  of  t h e   f l u i d  

m e d i u m .  

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

in  t h a t   s a i d   c h a n n e l   means   (5)  c o m p r i s e s   at  l e a s t   o n e  

c o m p a r t m e n t   ( 5 a - 5 g )   h a v i n g   an  u p p e r   o p e n i n g   (7)  a n d  

a  l o w e r   o p e n i n g   ( 6 ) ,   t he   or  each   s a i d   c o m p a r t m e n t   b e i n g  

c o n n e c t e d   to  t he   b u o y a n t   member  (1)  w i t h   t h e   u p p e r  
and  l o w e r   o p e n i n g s   ( 7 , 6 )   r e s p e c t i v e l y   above   and  b e l o w  

t h e   mean  s u r f a c e   l e v e l   of  t he   f l u i d   medium  when  t h e  

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

f l u i d   w h i c h   e n t e r s   a  s a i d   c o m p a r t m e n t   ( 5 a - 5 g )   i s  

c h a n n e l e d   back  t h r o u g h   t h e   l o w e r  o p e n i n g   ( 6 ) .  

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

in  t h a t   t h e   or  each   s a i d   c o m p a r t m e n t   ( 5 a - 5 g )   is  o p e n  

at  t he   top   to  p r o v i d e   s a i d   u p p e r   o p e n i n g   (7)  and  t h e  

or  each   l o w e r   o p e n i n g   (6)  has  a  c r o s s - s e c t i o n a l   a r e a  

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



u p p e r   o p e n i n g   ( 7 ) .  

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

to  3  c h a r a c t e r i s e d   by  a  d a m p e r   member  (4)  e x t e n d i n g  

g e n e r a l l y   h o r i z o n t a l l y   b e n e a t h   the   b u o y a n t   member  ( 1 )  

and  b e l o w   the   mean  l e v e l   of  t he   f l u i d   medium  when  t h e  

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

of  t he   a p p a r a t u s   r e l a t i v e   to  t he   f l u i d   m e d i u m .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  or  c l a i m   3 

i n c l u d i n g   a  p l u r a l i t y   of  s a i d   c o m p a r t m e n t s   ( 5 a - 5 g )  

s u r r o u n d i n g   s a i d   b u o y a n t   member  ( 1 ) ,   c h a r a c t e r i s e d  

by  a  d a m p e r   s k i r t   member  (4)  e x t e n d i n g   g e n e r a l l y  

h o r i z o n t a l l y   a r o u n d   s a i d   b u o y a n t   member  (1)  to  f o r m  

a  b a s e   f o r   each   s a i d   c o m p a r t m e n t   ( 5 a - 5 g ) ,   t h e   l o w e r  

o p e n i n g s   (6)  b e i n g   f o r m e d   b e t w e e n   s a i d   b a s e   and  s i d e  

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

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

to  5  c h a r a c t e r i s e d   by  a  p a y l o a d   (3)  c a r r i e d   by  a n d  

b e l o w   s a i d   b u o y a n t   member  ( 1 ) ,   s a i d   p a y l o a d   (3)  b e i n g  

c o n n e c t e d   to  s a i d   b u o y a n t   member  by  d e c o u p l i n g   m e a n s  

(8)  o p e r a t i v e   to  d e c o u p l e   m o t i o n s   of  the   p a y l o a d   a n d  

t he   b u o y a n t   member  f rom  one  a n o t h e r   ove r   a  g i v e n   a n g u l a r  

r a n g e .  

7.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   6  c h a r a c t e r i s e d  

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

(8)  c o n n e c t e d   at  an  u p p e r   end  (8b)  to  a  r i g i d   p o r t i o n  

(9)  of  s a i d   b u o y a n t   member  (1)  and  at  a  l o w e r   end  t o  

s a i d   p a y l o a d   ( 3 ) ,   s a i d   f l e x i b l e   member  e x t e n d i n g   t h r o u g h  

a  c o l l a r   (33)   of  a  h o u s i n g   (32)  of  s a i d   p a y l o a d ,   a n d  

in  t h a t   s a i d   r i g i d   p o r t i o n   (9)  has  a  bumper   ( 9 1 )  

p o s i t i o n e d   t o  e n g a g e   s a i d   c o l l a r   (33)  when  r e l a t i v e  

angular   movement  b e t w e e h '  t h e   r i g id   por t ion   (9)  and  the  pay load  



h o u s i n g   (32)   a t t a i n s   a  p r e d e t e r m i n e d   a n g l e .  

8.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   6  or  c l a i m   7 

c h a r a c t e r i s e d   in  t h a t   s a i d   p a y l o a d   (3)  has  a  h o u s i n g  

(32)  i n c l u d i n g   a  c h a m b e r   (33)  w i t h i n   which   s a i d   b u o y a n t  

member  (1)  is  s t o r e d   when  the   a p p a r a t u s   is  in  an 

u n d e p l o y e d   s t a t e .  

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

to  8  c h a r a c t e r i s e d   in  t h a t   s a i d   d e v i c e   to  be  s u p p o r t e d  

is  an  a n t e n n a   (2)  s u p p o r t e d   by  s a i d   s u p p o r t   means   o f  

s a i d  b u o y a n t   member  ( 1 ) ,   in  t h a t   s a i d  p a y l o a d   ( 3 )  

i n c l u d e s   an  r . f .   s i g n a l   g e n e r a t o r   (31)  and  in  t h a t  

s a i d   g e n e r a t o r   is  e l e c t r i c a l l y   c o n n e c t e d   to  s a i d   a n t e n n a .  

10.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  t he   p r e c e d i n g  

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

b u o y a n t   member  (1)  is  s u b s t a n t i a l l y   c o n c a v e   ( 1 5 ) .  

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

in  t h a t   t he   b u o y a n t   member  is  a  f l o t a t i o n   bag  (1)  h a v i n g  

i n t e r n a l   s t r aps   (13)  c o n n e c t e d   b e t w e e n   t he   bag  w a l l s  

(131)   and  the   c e n t r a l   p o r t i o n   of  t he   b o t t o m   of  t h e  

bag  (16)  to  p u l l   t he   u n d e r   s u r f a c e   u p w a r d l y   i n t o   s a i d  

s u b s t a n t i a l l y   c o n c a v e   c o n d i t i o n   ( 1 5 ) .  

12.  A p p a r a t u s   f o r   t h e   s u b s t a n t i a l l y   s t a b l e   s u p p o r t  

of  a  d e v i c e   (2)  in  a  f l u i d   medium,   s a i d   a p p a r a t u s  

i n c l u d i n g :  

a  b u o y a n t   member  ( 1 ) ;  

s u p p o r t   means  a s s o c i a t e d   w i th   t he   b u o y a n t   m e m b e r  

f o r   s u p p o r t i n g   the   d e v i c e   (2)  to  be  s u p p o r t e d ;   a n d  

a  p a y l o a d   (3)  p o s i t i o n e d   be low  the   b u o y a n t   m e m b e r  

( 1 ) ;  



c h a r a c t e r i s e d   in  t h a t :  

s a i d  p a y l o a d   (3)  is  c o n n e c t e d   to  s a i d  b u o y a n t  

member  (1)  by  d e c o u p l i n g   means  (8)  o p e r a t i v e   to  d e c o u p l e  

m o t i o n s   of  the   p a y l o a d   and  the   b u o y a n t   member  f r o m  

one  a n o t h e r   ove r   a  g i v e n   a n g u l a r   r a n g e .  
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