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(g)  A  pneumatic  life  raft  having  a  self-filling  ballast  for 
improving  the  stability  of  the  raft  in  turbulent  water.  The 
ballast  is  provided  with  water  inlet  holes  and  air  outlet  holes 
for  filling  the  ballast  with  the  stabilizing  water,  and  a 
supplemental  pneumatic  means  as  an  assist  during  self- 
inflation.  The  ballast  is  also  designed  with,  a  low-profile 
shape  to  minimize  the  stress  to  the  area  of  attachment  of  the 
ballast  to  the  raft  while  maximizing  the  stability  of  the  raft. 
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A   pneumatic  life  raft  having  a  self-filling  ballast  for 
improving  the  stability  of  the  raft  in  turbulent  water.  The 
ballast  is  provided  with  water  inlet  holes  and  air  outlet  holes 
for  filling  the  ballast  with  the  stabilizing  water,  and  a 
supplemental  pneumatic  means  as  an  assist  during  self- 
inflation.  The  ballast  is  also  designed  with,  a  low-profile 
shape  to  minimize  the  stress  to  the  area  of  attachment  of  the 
ballast  to  the  raft  while  maximizing  the  stability  of  the  raft. 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  p n e u m a t i c  

l i f e   r a f t s   and  more  p a r t i c u l a r l y   to  a  p n e u m a t i c  

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

a  c o n s t r u c t i o n   to  m a x i m i z e   s a f e t y   of  t h e   r a f t  

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

DESCRIPTION  OF  THE  PRIOR  ART 

L i f e   r a f t s   h a v e   b e e n   w e l l   known  f o r   m a n y  

y e a r s   as  u s e f u l   d e v i c e s   f o r   s a v i n g   the   l i v e s   of  u n -  

f o r t u n a t e   p e o p l e   such   as  t h o s e   who  c r a s h   in  an  a i r -  

p l a n e   o v e r   w a t e r   or  o c c u p a n t s   of  a  s h i p   w h i c h   may  
s i n k   or  o t h e r s   in  s i t u a t i o n s   whe re   d r o w n i n g   m i g h t  

o t h e r w i s e   o c c u r .   Known  l i f e   r a f t s   a re   n o r m a l l y  

a d e q u a t e   f o r   t h e i r   l i f e   s a v i n g   p u r p o s e s .   H o w e v e r ,  

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

may  h a v e   a  t e n d e n c y   to  o v e r t u r n   or  f i l l   w i t h   w a t e r  

or  o t h e r w i s e   f a i l   to  f u l f i l   t h e i r   i n t e n d e d   l i f e  

p r e s e r v i n g   p u r p o s e .  
P r i o r   a r t   l i f e   r a f t s   o f f e r   f e a t u r e s  

d e s i g n e d   in  an  a t t e m p t   to  m i n i m i z e   t h e   r i s k   o f  

o v e r t u r n i n g   d u r i n g   t u r b u l e n t   w a t e r s .   E x a m p l e s   o f  

such  p r i o r   a r t   s t r u c t u r e s   i n c l u d e   U.  S.  P a t e n t   N o .  

2 , 3 9 0 , 1 9 9   to  W a l s h .   A c c o r d i n g   to  t h a t   d i s c l o s u r e ,  

a  b a l l a s t   r e g i o n   is  p r o v i d e d   b e n e a t h   a  l i f e   r a f t  

bu t   a  s u p p l e m e n t a l   v a l v e   and  h o s e ,   o p e r a b l e   f r o m  

w i t h i n   t he   l i f e   r a f t ,   must   be  u t i l i z e d   and  o p e r a t e d  

from  w i t h i n   t he   r a f t   by  o c c u p a n t s .   The  b a l l a s t   i s  

no t   s e l f - f i l l i n g   as  in  t he   p r e s e n t   i n v e n t i o n .  

In  U.  S.  P a t e n t   No.  3 , 0 5 8 , 1 2 7   to  H a s s o l d ,  

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

m a g n i t u d e   of  such   b a l l a s t   is  n e g l i g i b l e   in  v o l u m e  

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

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

h o l e s   is  u t i l i z e d   m i n i m i z i n g   the   s e l f - f i l l i n g  



c a p a b i l i t i e s   of  t he   b a l l a s t s .   F u r t h e r ,   s u p p l e -  
m e n t a l   p n e u m a t i c   a s s i s t a n c e   means   to  a u t o m a t i c a l l y  

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

a re   no t   e m p l o y e d   as  t h e y   a r e   in  t h e   p r e s e n t   i n -  
v e n t i o n .  

In  U.  S.  P a t e n t   No.  3 , 7 3 6 , 6 0 7   t o  

R a d n o f s k y ,   e t   al   a  l a r g e   s e l f - f i l l i n g   b a l l a s t   i s  

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

s i n g l e   row  of  a p e r t u r e s   is  u t i l i z e d   f o r   t he   d u a l  

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

f o r   p e r m i t t i n g   a i r   to  e s c a p e .   F u r t h e r ,   p n e u m a t i c  
a s s i s t a n c e   means   a r e   no t   p r o v i d e d   f o r   t he   b a l l a s t  

to  i n s u r e   t he   a p p r o p r i a t e   and  a u t o m a t i c   d e p l o y m e n t  
of  t he   b a l l a s t .   A l s o ,   t he   p r o p o r t i o n   of  t he   w e i g h t  
of  t he   c o n t a i n e d   w a t e r   in  t h e   f i l l e d   b a l l a s t   to  t h e  

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

is  s u c h   as  to  be  u n a c c e p t a b l y   h i g h .   Wi th   such   h i g h  

p r o p o r t i o n ,   t h e   w e i g h t   of  t he   b a l l a s t   wou ld   r i p   t h e  

b a l l a s t   m a t e r i a l   f rom  the   r a f t   d u r i n g   use   in  t u r b -  

u l e n t   w a t e r .  

L a s t l y ,   in  two  p a t e n t s   to  G i v e n s ,   U.  S .  

P a t e n t   Nos.   3 , 8 8 3 , 9 1 3   and  4 , 0 0 1 , 9 0 5 ,   s e l f - f i l l i n g  

b a l l a s t s   a r e   e m p l o y e d   b u t   u t i l i z e   e x t r e m e l y   h e a v y  

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

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

w e i g h t   of  t he   l i f e   r a f t .   F u r t h e r ,   t h e   w e i g h t   o f  

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

e x t r e m e l y   h i g h ,   t h u s ,   as  in  t he   R a d n o f s k y ,   et  a l  

d e v i c e ,   e x e r t i n g   a  s t r e s s   on  t h e   c o n t a c t   a r e a   b e -  

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

r a f t .   The  w e i g h t   is  of  such   m a g n i t u d e   t h a t   s e p a -  
r a t i o n   u n d e r   t u r b u l e n t   s e a s   m i g h t   be  a  c o n c e r n .  

F u r t h e r ,   t he   e x c e s s i v e l y   l a r g e   b a l l a s t   zone  r e -  

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

s a f e   u t i l i z a t i o n   of  t he   r a f t .  



SUMMARY  OF  THE  INVENTION 

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   a  b a l -  

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

l i f e   r a f t .   The  b a l l a s t   is  l o c a t e d   to  e x t e n d   b e l o w  

the   l i f e   r a f t ,   and  upon  d e p l o y m e n t   of  the   l i f e  

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

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

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

of  w a t e r   i n t o   the   b a l l a s t   w h i l e   a  s e r i e s   of  h o l e s  

b e n e a t h   t he   w a t e r   l i n e   of  t he   r a f t ,   b u t   in  the   b a l -  

l a s t   a b o v e   t he   f i r s t   s e r i e s   of  h o l e s ,   p e r m i t s   a i r  

to  be  e x p e l l e d   from  the   b a l l a s t   as  w a t e r   e n t e r s .  

The  f i l l i n g   of  t he   b a l l a s t   w i t h   w a t e r   is  e n h a n c e d  

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

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

b a l l a s t   zone  to  q u i c k l y   a s s u m e   t he   p r o p e r   o r i e n -  

t a t i o n   as  an  a s s i s t   in  the   f i l l i n g   of  the   b a l l a s t  

w i t h   w a t e r .   A l s o ,   the   b a l l a s t   is   of  a  s h a p e   t o  

m a x i m i z e   s t a b i l i z a t i o n   w i t h   minimum  s t r e s s   on  t h e  

r a f t   to  w h i c h   i t   is  s e c u r e d  

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of  the   p r e s e n t  
i n v e n t i o n   to  i m p r o v e   the   s t a b i l i t y   of  l i f e   r a f t s .  

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

is  to  r a p i d l y   b a l l a s t   p n e u m a t i c   l i f e   r a f t s   in  a 

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

Yet  a  f u r t h e r   o b j e c t   of  t he   i n s t a n t   i n -  

v e n t i o n   is  to  i n c r e a s e   t he   b a l l a s t i n g   e f f i c i e n c y   o f  

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

s t r u c t u r e ,   and  f o r c e   a g a i n s t   t he   l i f e   r a f t   i t s e l f .  

T h e s e   and  o t h e r   o b j e c t s   and  f u r t h e r   f e a -  

t u r e s   of  t he   p r e s e n t   i n v e n t i o n   w i l l   become  m o r e  

f u l l y   a p p a r e n t   f rom  the   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 ,   t a k e n   in  c o n f u n c t i o n   w i t h   the   a c c o m -  

p a n y i n g   d r a w i n g s ,   w h e r e i n :  

F i g u r e   1  is  a  p e r s p e c t i v e   v i ew   of  a  l i f e  

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



i n v e n t i o n   w i t h   p a r t s   b r o k e n   away  to  show  i n t e r n a l  

c o n s t r u c t i o n s   t h e r e o f ;  

F i g u r e   2  is  an  e l e v a t i o n a l   v i ew  of  t h e  

l i f e   r a f t   shown  in  F i g u r e   1  in  c r o s s - s e c t i o n ;  

F i g u r e   3  is  a  v i e w   of  t h e   b o t t o m   of  t h e  

l i f e   r a f t   shown  in  F i g u r e s   1  and  2  w i t h   p a r t s  

b r o k e n  a w a y   to  show  i n t e r n a l   c o n s t r u c t i o n   t h e r e o f ;  

F i g u r e   4  is  an  e n l a r g e d   e l e v a t i o n a l   v i e w  

of  t he   c e n t r a l   p n e u m a t i c   s h a f t s   shown  in  F i g u r e   2 ;  

F i g u r e   5  is  a  p e r s p e c t i v e   v iew  of  a  l i f e  

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

a l t e r n a t e   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e   6  is  a  f r o n t   e l e v a t i o n a l   v i ew   o f  

t h e   l i f e   r a f t   shown  in  F i g u r e   5  in  c r o s s - s e c t i o n ;  

F i g u r e   7  is   a  s i d e   e l e v a t i o n a l   v iew  of  t h e  

r a f t ;  

F i g u r e   8  is  a  p e r s p e c t i v e   v iew  of  a  l i f e  

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

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

F i g u r e   9  is  a  f r o n t   e l e v a t i o n a l   v i ew  o f  

t h e   l i f e   r a f t   shown  in  F i g u r e   8  in  c r o s s - s e c t i o n ;  

a n d  

F i g u r e   10  is  a  s i d e   e l e v a t i o n a l   v i ew   o f  

t he   r a f t .  
D E T A I L E D   DESCRIPTION  OF  THE  DRAWINGS 

Shown  in  t he   f i g u r e s   is  t h e   p r e f e r r e d   em-  

b o d i m e n t   of  t he   i n v e n t i v e   l i f e   r a f t   10.  In  F i g u r e  

1  t he   l i f e   r a f t   is  s e e n   f l o a t i n g   on  the   w a t e r   12  i n  

w h i c h   is   is  l o c a t e d .   The  w a t e r   l i n e   is  d e s i g n a t e d  

by  n u m b e r   14.  A  p a i r   of  p n e u m a t i c   r i n g s ,   u p p e r  

r i n g   16  and  l o w e r   r i n g   18,  a r e   p n e u m a t i c a l l y   s e p a -  
r a t e   b u t   p h y s i c a l l y   j o i n e d   by  s t i t c h i n g   and  a d -  

h e s i v e s   as  at   20  to  p r o v i d e   t he   b u o y a n c y   f o r   t h e  

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

s a f e t y .  



The  l i f e   r a f t   10  is  n o r m a l l y   c a r r i e d   in  a n  
u n i n f l a t e d   c o n d i t i o n   u n t i l   need   f o r   o p e r a t i o n   i s  

r e q u i r e d .   At  t h a t   t ime   a  b o t t l e   22  of  a  c o m p r e s s e d  

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

s t r a p   24  on  t h e   u p p e r   r i n g   16  is  a c t i v a t e d   c h r o u g h  

a p p r o p r i a t e   v a l v e s   26  and  28  to  i n f l a t e   b o t h   r i n g s  

s i m u l t a n e o u s l y .   R e g u l a t o r s   of  known  f a s h i o n ,   o p e r -  
a t e d   in  t he   l i n e s   and  v a l v e s   may  be  u t i l i z e d   to  i n -  

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

As  can  be  more  r e a d i l y   s e e n   in  F i g u r e   2,  a 

f l o o r   30  is  p r o v i d e d   f o r   the   r a f t   o c c u p a n t s .   T h e  

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

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

l o w e r   l a y e r s   32  and  34  of  c i r c u l a r   s h a p e d ,   r u b -  

b e r i z e d   f a b r i c   j o i n e d   t o g e t h e r   w i t h   s t i t c h i n g   i n  

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

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

r i n g s   40,  42,   44  and  46.  I n f l a t i o n   of  the   f l o o r  

may  be  a c h i e v e d   t h r o u g h   a  s u p p l e m e n t a l   hand  pump  o r  
the   l i k e ,   a c t i n g   t h r o u g h   a  v a l v e   48  in  the   u p p e r  

l a y e r   32  w h e r e b y   i n f l a t i o n   of  one  of  the   c o n c e n t r i c  

r i n g s   40  w i l l   f i l l   t he   o t h e r s   t h r o u g h   a  s e r i e s   o f  

i n t e r c o n n e c t i n g   p a s s a g e w a y s   b e t w e e n   the   s t i t c h i n g  

in  t h e . r i n g s .  
The  f l o o r   f o r   the   r a f t   o c c u p a n t s   is  c o n -  

s t r u c t e d   so  t h a t   t he   o u t e r m o s t   of  the   c o n c e n t r i c  

r i n g s   40  is  c o u p l e d   t h r o u g h   a d h e s i v e s   and  s t i t c h i n g  

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

18.  The  i n s i d e   of  the   i n n e r m o s t   r i n g   46  of  t h e  

s u p p o r t   f l o o r   30  is  l o c a t e d   b e t w e e n   and  a t t a c h e d   b y  

a d h e s i v e s   and  s t i t c h i n g   to  an  u p p e r   and  l o w e r   p n e u -  
m a t i c   t u b e s   50  and  52.  The  u p p e r   t ube   50  i s  

a d a p t e d   to  be  i n f l a t e d   t h r o u g h   the   a u t o m a t i c   i n f l a -  

t i o n   b o t t l e   22  a l o n g   w i t h   the  p n e u m a t i c   r i n g s   16 

and  18.  A  s m a l l   t u b e   54  p n e u m a t i c a l l y   c o u p l e s   t h e  

top  of  the   u p p e r   t u b e   50  w i t h   t he   u p p e r   p n e u m a t i c  



r i n g   16  f o r   s i m u l t a n e o u s   i n f l a t i o n .   The  u p p e r   t u b e  

has   f o r   i t s   f u n c t i o n   the   s u p p o r t i n g   of  an  u p p e r  
s h i e l d   58  a d a p t e d   to  p r o t e c t   o c c u p a n t s   f r o m  

e x p o s u r e   to  t he   e l e m e n t s .   T h i s   u p p e r   s h i e l d   i s  

p r o v i d e d   w i t h   d o o r s   60  w h i c h   t he   s u r v i v o r s   can  o p e n  
t h r o u g h   z i p p e r   or  o t h e r   a p p r o p r i a t e   c l o s u r e   m e a n s ,  
to  p e r m i t   e n t r y   of  t he   s u r v i v o r s   i n t o   or  out   of  t h e  

r a f t .  

The  l o w e r   p o r t i o n   of  t h e   u p p e r   t u b e   50  i s  

s e c u r e d   to  t h e   f l o o r   30  a d j a c e n t   t he   i n s i d e   o f  

i n n e r   r i n g   46  t h r o u g h   a d h e s i v e s   and  s t i t c h i n g .  

T h e r e b e n e a t h   is  l o c a t e d   the   u p p e r   end  of  the   l o w e r  

t u b e   52.  The  l o w e r   t u b e   is  of  a  s m a l l e r   c r o s s -  

s e c t i o n a l   s h a p e   t h a n   t h e   u p p e r   t u b e   to  m i n i m i z e   i t s  

b u o y a n c y   when  in  o p e r a t i o n   i n a s m u c h   as  i t   w i l l   b e  

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

t he   l o w e r   t u b e   52  is  to  i n f l a t e   and  t h e r e b y   p o s i -  

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

b a l l a s t   64  l o c a t e d   b e n e a t h   t he   l o w e r m o s t   s e g m e n t   o f  

the   r a f t .   The  b a l l a s t   is  c o u p l e d   to  t h e   l o w e r m o s t  

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

the   s h a p e   of  a  cone   f o r   p r o v i d i n g   s t a b i l i t y   to  t h e  

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

E n l a r g e d   w a t e r   e n t r y   h o l e s   66  a r e   p r o v i d e d  

in  a  c i r c l e   n e a r   t he   b o t t o m   of  t he   b a l l a s t   to  p e r -  
mit   the   e n t r y   of  w a t e r   i n t o   t he   b a l l a s t   to  a d d  

w e i g h t   and  s t a b i l i t y   to  the   r a f t .   S m a l l e r   h o l e s   68 

in  a  c i r c l e   a r o u n d   t he   u p p e r   p e r i p h e r y   of  the   b a l -  

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

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

t h a t   w a t e r   may  be  a c c o m m o d a t e d   i n t o   t he   b a l l a s t   t o  

p r o v i d e   a  s t a b i l i z i n g   s u p p o r t   to  t he   r a f t   w h i l e   i n  

o p e r a t i o n .  

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

r a t i o n   of  t he   b a l l a s t   is  u t i l i z e d   to  m a x i m i z e   t h e  

w e i g h t   of  t he   w a t e r   a d j a c e n t   t he   c e n t e r   of  the   r a f t  



to  t h e r e b y   m i n i m i z e   w e i g h t   a d j a c e n t   t he   e d g e s   o f  

the   r a f t   f o r   i m p r o v e d   s t a b i l i t y   In  o p e r a t i o n   t h i s  

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

a b o u t   1 , 2 0 0   l b s   of  sea  w a t e r   and  e x e r t   a  s t r e s s   o f  

a b o u t   1 5 . 7 5   p o u n d s   pe r   l i n e a r   i n c h   a l o n g   i t s   l i n e  

of  c o n n e c t i o n   w i t h   t he   l o w e r m o s t   p n e u m a t i c   r i n g s .  
G r e a t e r   b a l l a s t . w e i g h t   and  s t r e s s   f o r c e s   may  c a u s e  

s e p a r a t i o n   of  t he   b a l l a s t   m a t e r i a l   f rom  t he   r a f t  

d u r i n g   t u r b u l e n t   w a t e r   w i t h   t he   r e s u l t   of  o v e r -  

t u r n i n g   of  t he   r a f t .  

B e c a u s e   of  i t s   c o n i c a l   s h a p e   of  t h e  

b a l l a s t ,   t h e   b a l l a s t   s h e e t   m a t e r i a l ,   as  w e l l   as  t h e  

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

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

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

i n w a r d l y ,   e a c h   t o w a r d   an  a p e x .   The  s e g m e n t s   a r e  

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

f o r   f i r m l y   h o l d i n g   t o g e t h e r   t he   r u b b e r i z e d   c l o t h   o f  

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

As  can  be  s een   in  F i g u r e s   2 - 4 ,   s u p p l e -  

m e n t a l   r e i n f o r c i n g   s h e e t s   72  and  74  in  r i n g - l i k e  

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

p o r t i o n   of  t he   b a l l a s t   at  t he   apex   of  t he   c o n e .  

T h e s e   s h e e t s   72  and  74  w i l l   i n c r e a s e   t he   s t r e n g t h  

at   t h i s   a r e a   of  j o i n i n g .   For  added   s a f e t y ,   s i m i l a r  

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

r a t i o n ,   may  be  p r o v i d e d   at  t he   a r e a   w h e r e   t h e  

u p p e r m o s t   s e g m e n t   of  t he   l o w e r   t u b e   j o i n s   t h e  

l o w e r m o s t   s e g m e n t   of  the   u p p e r   t u b e   f o r   h o l d i n g  

t h e s e   p a r t s   t o g e t h e r   at  the   c e n t e r   of  the   f l o o r   3 0 .  

F i g u r e   4  d e m o n s t r a t e s   the   p r e f e r r e d  

a t t a c h m e n t   of  the   p i e - s h a p e d   b a l l a s t   f a b r i c  

s e g m e n t s   80  and  82  a d j a c e n t   t he   l o w e r m o s t   p o r t i o n  

of  the   l o w e r   t u b e .   As  s e e n   in  t h i s   v i e w ,   t h e  

s e c u r e m e n t   of  t he   t ube   to  t he   apex   of  the   b a l l a s t  

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



v e l c r o .   T h i s   e a s i l y   r e l e a s a b l e   f a s t e n e r   w i l l   c o n -  

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

i t   e n c o u n t e r s   e x c e s s i v e   f o r c e .   T h i s   is   d e s i r a b l e  

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

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

w e a t h e r .   W i t h o u t   t he   r e l e a s a b l e   c o u p l i n g ,   t r a v e r s e  

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

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

h o l e   in  t h e   b a l l a s t .   I f   such   were   to  o c c u r ,   t h e  

f u n c t i o n   of  t he   b a l l a s t   w o u l d   be  l o s t .  

Shown  in  t h e   F i g u r e s   5 -7  i s   a  f i r s t  

a l t e r n a t e   e m b o d i m e n t   of  t he   i n v e n t i v e   l i f e   r a f t .  

In  F i g u r e   5  t h e   l i f e   r a f t   is  s e e n   f l o a t i n g   on  t h e  

w a t e r   112  in  w h i c h   is  is  l o c a t e d .   The  w a t e r   l i n e  

is  d e s i g n a t e d   by  n u m b e r   114.   A  p a i r   of  r e c t a n g u l a r  

p n e u m a t i c   t u b e s ,   u p p e r   t u b e   116  and  l o w e r   t u b e   1 1 8 ,  

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

s t i t c h i n g   and  a d h e s i v e s   as  a t   120  to  p r o v i d e   t h e  

b u o y a n c y   f o r   t h e   r a f t   in  w h i c h   s u r v i v o r s   of  a  d i s -  

a s t e r   may  f i n d   s a f e t y .  

The  l i f e   r a f t   110  is   n o r m a l l y   c a r r i e d   i n  

an  u n i n f l a t e d   c o n d i t i o n   u n t i l   need   f o r   o p e r a t i o n   i s  

r e q u i r e d .   At  t h a t   t i m e   a  b o t t l e   122  of  a  c o m -  

p r e s s e d   g a s s e o u s   f l u i d ,   such   as  c a r b o n   d i o x i d e ,  

m o u n t e d   by  s t r a p   124  on  t he   l o w e r   t u b e   118  is   a c t -  

i v a t e d   t h r o u g h   a p p r o p r i a t e   v a l v e s   126  and  128  t o  

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

known  f a s h i o n ,   o p e r a t e d   in  t he   l i n e s   and  v a l v e s   may 
be  u t i l i z e d   to  i n s u r e   p r o p e r   i n f l a t i o n   b u t   p r o h i b i t  

u n d e r i n f l a t i o n .  

As  can  be  more  r e a d i l y   s een   in  F i g u r e s   6 

and  7,  a  f l o o r   130  is  p r o v i d e d   f o r   t he   r a f t  

o c c u p a n t s .   The  f l o o r   is  l o c a t e d   w i t h i n   t he   p e r i -  

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

s t r u c t e d   of  u p p e r   and  l o w e r   l a y e r s   132  and  134  o f  

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



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

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

j a c e n t   s e c t i o n s   140 ,   142,   144  and  146.   I n f l a t i o n  

of  the  f l o o r   may  be  a c h i e v e d   t h r o u g h   a  s u p p l e m e n t a l  
hand  pump  or  t he   l i k e ,   a c t i n g   t h r o u g h   a  v a l v e   1 4 8  

in  the  u p p e r   l a y e r   132  w h e r e b y   i n f l a t i o n   of  one  o f  

the   f l o o r   s e c t i o n s   140  w i l l   f i l l   t he   o t h e r s   t h r o u g h  

a  s e r i e s   of  i n t e r c o n n e c t i n g   p a s s a g - w a y s   b e t w e e n   t h e  

s t i t c h i n g   in  t h e   t u b e s .  

The  f l o o r   f o r   t he   r a f t   o c c u p a n t s   is  c o n -  
s t r u c t e d   so  t h a t   the   o u t e r m o s t   of  the   s e c t i o n s   1 4 0  

and  146  a r e   c o u p l e d   t h r o u g h   a d h e s i v e s   and  s t i t c h i n g  

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

118  a l o n g   t h e i r   s i d e s .   The  f r o n t   and  back   of  t h e  

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

and  back   of  t he   b o t t o m   p n e u m a t i c   t u b e ,   a l l   in  a n  
a i r   t i g h t   m a n n e r .  

U p p e r   s u p p o r t   t u b e s   150  a re   p n e u m a t i c a l l y  

c o u p l e d   at   e a c h   end  w i t h   the   u p p e r   t u b e   116  to  b e  

i n f l a t e d   upon  the   a u t o m a t i c   i n f l a t i o n   of  the   p n e u -  
m a t i c   t u b e .   The  p u r p o s e   of  t he   u p p e r   s u p p o r t  

t u b e s ,   of  w h i c h   t h e r e   a re   two  in  n u m b e r ,   is  t o  

p r o v i d e   s u p p o r t   f o r   an  u p p e r   s h i e l d   158  a d a p t e d   t o  

p r o t e c t   o c c u p a n t s   from  e x p o s u r e   to  the   e l e m e n t s .  

Th i s   u p p e r   s h e i l d   is  p r o v i d e d   w i t h   a  l e a s t   one  d o o r  

160  wh ich   t he   s u r v i v o r s   can  open  t h r o u g h   z i p p e r s   o r  

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

of  the   s u r v i v o r s   i n t o   or  out   of  t he   r a f t .  

A  p l u r a l i t y   of  l o w e r   s u p p o r t   t u b e s   1 5 2 ,  

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

the  l o w e r m o s t   s u r f a c e   of  the   l o w e r   t u b e   118.  E a c h  

u p p e r   s u p p o r t   t u b e   152  of  t he   p l u r a l i t y   e x t e n d s  

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

l o w e r   s u r f a c e   of  the   b o t t o m   t u b e   118.   P r e f e r a b l y  

one  is  p o s i t i o n e d   in  each   c o r n e r   of  the  t ube   118 

w i t h   a d d i t i o n a l   ones   in  the  m i d d l e   of  the   s i d e s   o f  



t h e   t u b e .   The  p u r p o s e   of  t he   l o w e r   s u p p o r t   t u b e s  

is  to  i n f l a t e   w i t h   t u b e   118  and  t h e r e b y   p o s i t i v e l y ,  

d o w n w a r d l y   e x p a n d   the   i n v e r t e d   box  s h a p e d   b a l l a s t  

164  l o c a t e d   b e n e a t h   t he   l o w e r m o s t   s e g m e n t   of  t h e  

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

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

p n e u m a t i c   t u b e   118  to  d e f i n e   t he   s h a p e   of  a n  
i n v e r t e d   box  f o r   p r o v i d i n g   s t a b i l i t y   to  t h e   r a f t  

when  d e p l o y e d   i n  t h e   w a t e r .  

E n l a r g e d   w a t e r   e n t r y   h o l e s   166  a r e   p r o -  
v i d e d   in  t he   f l a t   b o t t o m   f a c e   of  t he   b a l l a s t  

a d j a c e n t   t he   p e r i p h e r y   to  p e r m i t   t he   e n t r y   of  w a t e r  

i n t o   t he   b a l l a s t   to  add  w e i g h t   and  s t a b i l i t y   to  t h e  

r a f t .   S m a l l e r   h o l e s   68  in  a  p l a n e   a r o u n d   the   v e r t -  

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

p r o v i d e d   to  p e r m i t   t he   e s c a p e   of  a i r   f rom  t h e  

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

w a t e r   may  be  a c c o m m o d a t e d   i n t o   t he   b a l l a s t   t o  

p r o v i d e   a  s t a b i l i z i n g   s u p p o r t   to  t he   r a f t   w h i l e   i n  

o p e r a t i o n .  

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

r a t i o n   of  t he   b a l l a s t   is   u t i l i z e d   to  m a x i m i z e   t h e  

w e i g h t   of  t he   w a t e r   a d j a c e n t   t he   c e n t e r   of  t h e   r a f t  

to  t h e r e b y   m i n i m i z e   w e i g h t   a d j a c e n t   the   e d g e s   o f  

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

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

a b o u t   2036  l b s   of  sea   w a t e r   and  e x e r t   a  s t r e s s   o f  

a b o u t   5 . 9 6   p o u n d s   per   l i n e a r   i n c h   a l o n g   i t s   l i n e   o f  

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

G r e a t e r   b a l l a s t   w e i g h t   and  s t r e s s   f o r c e s   may  c a u s e  

s e p a r -   a t i o n   of  t he   b a l l a s t   m a t e r i a l   f rom  t he   r a f t  

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

o v e r t u r n i n g   of  t he   r a f t .  

B e c a u s e   of  t he   s h a p e   of  t he   b a l l a s t   a n d  

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

f o r m e d   as  a  s e r i e s   of  o v e r l a p p i n g   and  t a i l o r e d  



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

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

t o g e t h e r   t he   r u b b e r i z e d   c l o t h   of  wh ich   t h e   s e g m e n t s  

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

Shown  in  the   F i g u r e s   8 -10   is  t he   s e c o n d  

a l t e r n a t e   e m b o d i m e n t   of  t he   i n v e n t i v e   l i f e   r a f t .  

In  F i g u r e   8  t he   l i f e   r a f t   is  s e e n   f l o a t i n g   on  t h e  

w a t e r   212  in  w h i c h   is  is  l o c a t e d .   The  w a t e r   l i n e  

is  d e s i g n a t e d   by  number   214.   A  p a i r   of  p n e u m a t i c  

t u b e s ,   u p p e r   t u b e   216  and  l o w e r   t u b e   218 ,   a r e   p n e u -  

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

s t i t c h i n g   and  a d h e s i v e s   as  a t   220  to  p r o v i d e   t h e  

b u o y a n c y   f o r   t he   r a f t   in  w h i c h   s u r v i v o r s   of  a 

d i s a s t e r   may  f i n d   s a f e t y .  

The  l i f e   r a f t   210  is   n o r m a l l y   c a r r i e d   i n  

an  u n i n f l a t e d   c o n d i t i o n   u n t i l   need   f o r   o p e r a t i o n   i s  

r e q u i r e d .   At  t h a t   t i m e   a  b o t t l e   222  of  a  c o m -  

p r e s s e d   g a s s e o u s   f l u i d ,   s u c h   as  c a r b o n   d i o x i d e ,  

m o u n t e d   by  s t r a p   224  on  t h e   l o w e r   t u b e   218  i s  

a c t i v a t e d   t h r o u g h   a p p r o p r i a t e   v a l v e s   226  and  228  t o  

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

known  f a s h i o n ,   o p e r a t e d   in  t he   l i n e s   and  v a l v e s   may 
be  u t i l i z e d   to  i n s u r e   p r o p e r   i n f l a t i o n   bu t   p r o h i b i t  

u n d e r   i n f l a t i o n .  

As  can  be  more  r e a d i l y   s e e n   in  F i g u r e   9 

and  10,  a  f l o o r   230  is  p r o v i d e d   f o r   t he   r a f t  

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

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

c o n s t r u c t e d   of  a  s i n g l e   l a y e r   232  of  r e c t a n g u l a r  

s h a p e d ,   r u b b e r i z e d   f a b r i c .  

The  f l o o r   f o r   the   r a f t   o c c u p a n t s   is  c o n -  

s t r u c t e d   so  t h a t   the   o u t e r m o s t   e d g e s   a re   c o u p l e d  

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

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



p n e u m a t i c   t u b e s   216  and  218  in  an  a i r   t i g h t   m a n n e r  

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

b e t w e e n   the   t u b e s .  

The  f l o o r   230  is  c o n s t r u c t e d   of  u p p e r   a n d  

l o w e r   l a y e r s   232  and  234  of  r a c t a n g u l a r   s h a p e d ,  

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

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

t h r o u g h   and  s h a p e d   to  form  a d j a c e n t   s e c t i o n s   2 4 0 ,  

242,   244  and  246.   I n f l a t i o n   of  t he   f l o o r   may  b e  

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

l i k e ,   a c t i n g   t h r o u g h   a  v a l v e   248  in  t he   u p p e r  

l a y e r s   232  w h e r e b y   i n f l a t i o n   of  one  of  t he   f l o o r  

s e c t i o n s   240  w i l l   f i l l   t he   o t h e r s   t h r o u g h   a  s e r i e s  

of  i n t e r c o n n e c t i n g   p a s s a g e w a y s   b e t w e e n   t h e  

s t i t c h i n g   in  the   t u b e s .  

Uppe r   s u p p o r t   t u b e s   250  a re   p n e u m a t i c a l l y  

c o u p l e d   at   e a c h   end  w i t h   t he   u p p e r   t u b e   216  to  b e  

i n f l a t e d   upon  the   a u t o m a t i c   i n f l a t i o n   of  t he   u p p e r  
t u b e   216 .   The  p u r p o s e   of  t he   u p p e r   s u p p o r t   t u b e s  

256,   of  w h i c h   t h e r e   a r e   two  in  n u m b e r ,   is  t o  

p r o v i d e   s u p p o r t   f o r   an  u p p e r   s h i e l d   258  a d a p t e d   t o  

p r o t e c t   o c c u p a n t s   f rom  e x p o s u r e   to  t he   e l e m e n t s .  

T h i s   u p p e r   s h e i l d   is  p r o v i d e d   w i t h   a  l e a s t   one  d o o r  

260  w h i c h   t h e   s u r v i v o r s   can  open  t h r o u g h   z i p p e r s   o r  

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

of  t h e   s u r v i v o r s   i n t o   or  out   of  the   r a f t .  

A  s i n g l e   l o w e r   s u p p o r t   t u b e   252  is  f o r m e d  

in  t h e   s h a p e   of  a  V  as  a  s u p p l e m e n t a l   p n e u m a t i c  
member  l o c a t e d   b e n e a t h   the   l o w e r m o s t   s u r f a c e   of  t h e  

l o w e r   t u b e   218.   Tube  252  e x t e n d s   d o w n w a r d l y   at   a n  

a n g l e   a t   e ach   end  f rom  the   s i d e s   of  l o w e r   t u b e   218 

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

of  t he   l o w e r   t u b e   218.   The  b a l l a s t   zone  f o r  

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

230,   l o w e r   t u b e   218  and  s h e e t   m a t e r i a l   of  b a l l a s t  

264.   The  p u r p o s e   of  t he   l o w e r   s u p p o r t   t u b e   is  t o  



i n f l a t e   w i t h   t u b e   218  and  t h e r e b y   p o s i t i v e l y ,   d o w n -  

w a r d l y   e x p a n d   the   i n v e r t e d   b a l l a s t   264  l o c a t e d  

b e n e a t h   the   l o w e r m o s t   s e g m e n t   of  t he   r a f t .   T h e  

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

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

216  to  d e f i n e   t he   s h a p e   of  an  i n v e r t e d   box  w i t h   a  

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

b i l i t y   to  t he   r a f t   when  d e p l o y e d   in  t he   w a t e r .  

E n l a r g e d   w a t e r   e n t r y   h o l e s   266  a r e  

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

a d j a c e n t   t he   p e r i p h e r y   to  p e r m i t   the   e n t r y   of  w a t e r  

i n t o   t he   b a l l a s t   to  add  w e i g h t   and  s t a b i l i t y   to  t h e  

r a f t .   S m a l l e r   h o l e s   268  in  a  p l a n e   a r o u n d   t h e  

v e r t i c a l l y   e x t e n d i n g   u p p e r   p e r i p h e r y   of  the   b a l l a s t  

a r e   p r o v i d e d   to  p e r m i t   t he   e s c a p e   of  a i r   f rom  t h e  

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

w a t e r   may  be  a c c o m m o d a t e d   i n t o   t he   b a l l a s t   t o  

p r o v i d e   a  s t a b i l i z i n g   s u p p o r t   to  t he   r a f t   w h i l e   i n  

o p e r a t i o n .  

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

r a t i o n   of  the   b a l l a s t   is  u t i l i z e d   to  m a x i m i z e   t h e  

w e i g h t   of  t he   w a t e r   a d j a c e n t   t he   c e n t e r   of  t h e   r a f t  

to  t h e r e b y   m i n i m i z e   w e i g h t   a d j a c e n t   t he   e d g e s   o f  

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

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

a b o u t   768  lbs   of  sea   w a t e r   a n d  e x e r t  a _  s t r e s s   o f  

a b o u t   2 . 6  p o u n d s  p e r   l i n e a r   i n c h   a l o n g   i t s   l i n e   o f  

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

G r e a t e r   b a l l a s t   w e i g h t   and  s t r e s s   f o r c e s   may  c a u s e  

s e p a r a -   t i o n   of  the   b a l l a s t   m a t e r i a l   from  the   r a f t  

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

o v e r t u r n i n g   of  the   r a f t .  

B e c a u s e   of  t he   s h a p e   of  t he   b a l l a s t   a n d  

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

f o r m e d   as  a  s e r i e s   of  o v e r l a p p i n g   and  t a i l o r e d   s e g -  

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



v e n t i o n a l   a d h e s i v e s   known  f o r   f i r m l y   h o l d i n g   t o -  

g e t h e r   t h e   r u b b e r i z e d   c l o t h   of  w h i c h   t he   s e g m e n t s  

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

W h i l e   t he   i n s t a n t   i n v e n t i o n   has   b e e n   d e s -  

c r i b e d   w i t h   r e g a r d   to  a  p r e f e r r e d   e m b o d i m e n t   t h e r e -  

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

to  one  s k i l l e d   in  t he   a r t ,   b u t   t he   i n v e n t i o n   is  i n -  

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

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



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

a d a p t e d   to  p r o v i d e   b u o y a n c y   f o r   the   r a f t ,   a  f l o o r  

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

p n e u m a t i c   means   and  s h e e t   means   d e p e n d i n g   b e n e a t h  

the   p n e u m a t i c   means   to  d e f i n e ,   b e t w e e n   the   f l o o r  

and  the   s h e e t   m P a n s  ;   b a l l a s t ,   a  f i r s t   s e r i e s   o f  

h o l e s   l o c a t e d   in  t he   s h e e t   means   to  p e r m i t   t h e   f l o w  

of  w a t e r   i n t o   t he   b a l l a s t   and  a  s e c o n d   s e r i e s   o f  

h o l e s   in  t he   s h e e t   means   to  p e r m i t   t he   e s c a p e   o f  

a i r   f rom  t he   b a l l a s t .  

2.  The  a p p a r a t u s   as  s e t   f o r t h   in  c l a i m   1 

and  f u r t h e r   i n c l u d i n g   means  to  p o s i t i v e l y   u r g e   t h e  

s h e e t   means   away  f rom  t he   f l o o r .  

3.  The  a p p a r a t u s   as  s e t   f o r t h   in  c l a i m   1 

w h e r e i n   t he   b a l l a s t   is  of  a  low  p r o f i l e   to  c a u s e  

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

more  t h a n   1 5 . 7 5   l b s .   per   l i n e a r   i n c h .  

4.  A  l i f e   r a f t   i n c l u d i n g   p n e u m a t i c   m e a n s  

a d a p t e d   to  p r o v i d e   b u o y a n c y   f o r   t he   r a f t ,   a  f l o o r  

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

p n e u m a t i c   means   and  s h e e t   means   d e p e n d i n g   b e n e a t h  

the   p n e u m a t i c   means  to  d e f i n e ,   b e t w e e n   the   f l o o r  

and  the   s h e e t   means   a  b a l l a s t ,   h o l e s   l o c a t e d   in  t h e  

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

b a l l a s t   and  to  p e r m i t   t he   e s c a p e   of  a i r   f rom  t h e  

b a l l a s t   and  means   to  p o s i t i v e l y   u r g e   the   s h e e t  

means  away  f rom  the   f l o o r   d u r i n g   i n f l a t i o n .  

5.  The  a p p a r a t u s   as  s e t   f o r t h   in  c l a i m   4 

w h e r e i n   t he   b a l l a s t   is  of  a  l o w - p r o f i l e   to  c a u s e  

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

more  t h a n   1 5 . 7 5   l b s .   per   l i n e a r   i n c h .  



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

p n e u m a t i c   means   a d a p t e d   to  p r o v i d e   b u o y a n c y   f o r   t h e  

r a f t ,   a  c i r c u l a r   f l o o r   p r o v i d e d   w i t h i n   t he   p e r i -  

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

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

b e n e a t h   t he   p n e u m a t i c   means   to  d e f i n e ,   b e t w e e n   t h e  

f l o o r   and  t he   s h e e t   means   a  b a l l a s t ,   a  f i r s t   s e r i e s  

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

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

of  h o l e s   in  t h e   s h e e t   means   to  p e r m i t   t he   e s c a p e   o f  

a i r   f rom  t he   b a l l a s t   and  i n f l a t a b l e   means   c o u p l e d  

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

s h e e t   means   away  f rom  t h e   f l o o r   to  a s s i s t   in  t h e  

s e l f - f i l l i n g   of  t h e   b a l l a s t .  

7.  A  l i f e   r a f t   i n c l u d i n g   r e c t a n g u l a r l y  

p n e u m a t i c   t u b e   means   a d a p t e d   to  p r o v i d e   b u o y a n c y  

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

t he   p e r i p h e r a l   c o n f i n e s   of  t he   t u b e   means   and  b o x -  

s h a p e d   s h e e t   means   d e p e n d i n g   b e n e a t h   t h e   t u b e   m e a n s  

to  d e f i n e ,   b e t w e e n   the   f l o o r   and  the   s h e e t   means   a  

b a l l a s t ,   a  f i r s t   s e r i e s   of  h o l e s   l o c a t e d   on  t h e  

f l a t   b o t t o m - m o s t   f a c e   of  t he   s h e e t   means   a d j a c e n t  

t he   p e r i p h e r y   to  p e r m i t   t h e   f l o w   of  w a t e r   i n t o   t h e  

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

means   on  t h e   u p s t a n d i n g   s i d e s   a d j a c e n t   t h e   t u b e  

means   to  p e r m i t   t he   e s c a p e   of  a i r   f rom  t he   b a l l a s t  

and  a  p l u r a l i t y   of  f u r t h e r   i n f l a t a b l e   means   p n e u -  

m a t i c a l l y   c o u p l e d   w i t h   t he   t u b e   means  to  p o s i t i v e l y  

u r g e   t h e   s h e e t   means   away  f rom  the   f l o o r   to  a s s i s t  

in  t h e   s e l f - f i l l i n g   of  t h e   b a l l a s t .  

8.  The  r a f t   as  s e t   f o r t h   in  c l a i m   7 

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

d o w n w a r d l y   e x t e n d i n g   member  l o c a t e d   a t   e a c h   c o r n e r  

of  t h e   p n e u m a t i c   t u b e   m e a n s .  



9.  The  r a f t   as  s e t   f o r t h   in  c l a i m   8 

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

a d d i t i o n a l   d o w n w a r d l y   e x t e n d i n g   members   l o c a t e d   o n  

the   p n e u m a t i c   t u b e   m e a n s .  

10.  A  l i f e   r a f t   i n c l u d i n g   r e c t a n g u l a r l y  

p n e u m a t i c   t u b e   means  a d a p t e d   to  p r o v i d e   b u o y a n c y  

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

the   p e r i p h e r a l   c o n f i n e s   of  t he   t u b e   means   and  s h - e t  

means   d o w n w a r d l y   d e p e n d i n g   f rom  t he   t u b e   means   t o  

d e f i n e ,   b e t w e e n   the   f l o o r   and  t he   s h e e t   means   a 

b a l l a s t ,   a  f i r s t   s e r i e s   of  h o l e s   l o c a t e d   in  t h e  

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

b a l l a s t   and  a  s e c o n d   s e r i e s   of  h o l e s   in  t he   s h e e t  

means  b e t w e e n   the   f i r s t   s e r i e s   of  h o l e s   and  t h e  

t u b e   means  to  p e r m i t   the   e s c a p e   of  a i r   f rom  t h e  

b a l l a s t   and  an  i n f l a t a b l e   means  p n e u m a t i c a l l y  

c o u p l e d   w i t h   t he   t u b e   means  to  p o s i t i v e l y   u r g e   t h e  

s h e e t   means  away  f rom  t he   f l o o r   to  a s s i s t   in  t h e  

s e l f - f i l l i n g   of  t he   b a l l a s t .  

11  The  r a f t   as  s e t   f o r t h   in  c l a i m   10  

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

member  of  a  V - s h a p e d   o r i e n t a t i o n   h a a v i n g   i t s  

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

f a c e s   of  t he   p n e u m a t i c   t u b e   m e a n s .  

12.  The  r a f t   as  s e t   f o r t h   in  c l a i m   11 

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

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

to  t he   s h e e t   m e a n s .  
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