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@)  Portable  unit  e.g.  for  the  recovery  of  divers. 

There  ist  described  a  portable  unit  in  which  a  desired 
pressure  may  be  maintained  and  which  is  capable  of  transporting 
therein  a  person,  the  unit  comprising  a  flexible  body  for  housing 
the  person,  the  body  having  an  entrance  forming  a  hatchway,  and 
a  rigid  hatchway  cover  for  sealing  the  hatchway,  the  unit  being 
provided  with  an  inlet  for  compressed  gas  and  a  valve  whereby 
the  pressure  in  the  unit  may  be  regulated.  The  unit  may  be  used  in 
the  rescue  of  a  diver. 



This   i n v e n t i o n   r e l a t e s   to  a  p o r t a b l e   u n i t   i n  
which  a  d e s i r e d   p r e s s u r e   may  be  m a i n t a i n e d ,   fo r   e x a m p l e  
for   the   r e c o v e r y   of  d i v e r s   s u f f e r i n g   from  the   b e n d s .  

When  r e s u r f a c i n g   r a p i d l y ,   a  d i v e r   is  at   r i s k  
of  s u f f e r i n g   from  the   bends ,   c aused   by  the   r a p i d  
d e c r e a s e   in  p r e s s u r e   to  which  h i s   body  is  s u b j e c t e d  
as  he  r i s e s   to  the   s u r f a c e   of  the   w a t e r .   The  d i v e r  
who  s u f f e r s   from  the   bends  under   w a t e r   is  a t   a  g r e a t  
r i s k   of  h i s   c o n d i t i o n   d e t e r i o r a t i n g   as  he  c o n t i n u e s  
to  r i s e   to  t he   s u r f a c e   of  the   wa te r   to  be  t r a n s f e r r e d  
fo r   t r e a t m e n t .  

P r e s e n t l y ,   many  u n d e r w a t e r   o p e r a t i o n s   a re   c o n d u c t e d  
u s i n g   r i g i d   d i v i n g   b e l l s   which  must  be  l i f t e d   up  f r o m ,  
or  l owered   to,   the  sea  bed  wi th   a  c r ane   or  s i m i l a r  

l i f t i n g   d e v i c e .   Such  b e l l s   are  heavy  and  i n f l e x i b l e w h i c h  
makes  them  d i f f i c u l t   to  manoeuvre   and  awkward  t o  
h a n d l e   both  on  land  and  u n d e r w a t e r .  

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   t h e r e   i s  

p r o v i d e d   a  p o r t a b l e   u n i t   in  which  a  d e s i r e d   p r e s s u r e  
may  be  m a i n t a i n e d   and  which  is  c a p a b l e   of  t r a n s p o r t i n g  
t h e r e i n  a   p e r s o n ,   the   u n i t   c o m p r i s i n g   a  f l e x i b l e   b o d y  
fo r   h o u s i n g   the   p e r s o n ,   the   body  h a v i n g   an  e n t r a n c e  

f o r m i n g   a  h a t c h w a y ,   and  a  r i g i d   h a t c h   cover   fo r   s e a l i n g  
the   h a t c h w a y ,   the  u n i t   be ing   p r o v i d e d   wi th   an  i n l e t  
for   c o m p r e s s e d   gas  and  a  valve  whereby  the   p r e s s u r e  
in  the   u n i t   may  be  r e g u l a t e d .  

The  u n i t   of  the   i n v e n t i o n   may  be  submerged   t o  
the  dep th   of  the   d i v e r ,   who  is  p l a c e d   i n s i d e   the   u n i t .  
The  u n i t   is  t hen   s e a l e d   and  a i r   is  drawn  from  a  demand  
v a l v e   to  be  d i s c h a r g e d   into  the  unit.   The  r e q u i r e d  

p r e s s u r e ,   a c c o r d i n g   to  the  dep th   at  which  the   u n i t  
is  submerged   ,may  then   be  s e t   in  the   u n i t   by  m e a n s  
of  an  a d j u s t a b l e   r e l e a s e   v a l v e .   The  a i r   d i s c h a r g e d  
from  the   demand  v a l v e   i n t o   the   u n i t   then   c a u s e s   w a t e r  



in  the  u n i t   to  l e a v e   via   the  r e l e a s e   v a l v e .   As  a  
r e s u l t   of  the  buoyancy   of  the  a i r ,   the  u n i t   a s c e n d s  

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

p r e s s u r e .   When  the   u n i t   has  s u r f a c e d ,   a i r   may  b e  
discharged  from  the  demand  valve  to  expel  any  water  from  within  t he  

unit  so  that  the  unit  may  be  t ransferred  with  the  diver  i n s i d e .  

The  u n i t   may  a l s o   be  used  to  t r a n s f e r   a  s u f f e r i n g  
d i v e r   for   t r e a t m e n t   on  l a n d .  

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  p r e s e n t  
i n v e n t i o n ,   a n d  t o   show  how  the  same  may  be  c a r r i e d  

i n t o   e f f e c t ,   r e f e r e n c e   w i l l   now  be  made,  by  way  o f  

example ,   to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e s l   and  2  are  an  end  view  and  s i de   v i e w  

of  the  a s s e m b l e d   u n i t ,   r e s p e c t i v e l y ;  
F i g u r e s   3,  4  and  5  are  a  f r o n t ,   r e v e r s e   and  s i d e  

view  r e s p e c t i v e l y   of  a  h a t c h   cover   used  to  s e a l   t h e  

e n t r a n c e   of  the   d i v i n g   u n i t ;  

F i g u r e s   6  to  10  i l l u s t r a t e   the  e n t r a n c e   of  t h e  

d i v i n g   u n i t   at  v a r i o u s   s t a g e s   d u r i n g   i t s   c o n s t r u c t i o n ;  

F i g u r e   11  is  a  c r o s s - s e c t i o n   of  the  h a t c h   c o v e r  
of  F i g u r e s   3  to  5,  a l s o   showing ,   in  c r o s s - s e c t i o n ,  

p a r t   of  the   e n t r a n c e   of  the   u n i t ;  

F i g u r e   12  is  a  p a r t i a l   c r o s s - s e c t i o n   of  t h e  

e n t r a n c e   of  the   d i v i n g   u n i t ;   a n d  

F i g u r e   13  is  a  c r o s s - s e c t i o n   of  the  h a t c h   c o v e r  
in  p l a c e   in  the  e n t r a n c e .  

F i g u r e s   1  and  2  show  an  a s s emb led   u n i t   i n  
a c c o r d a n c e   wi th   one  embodiment   of  the  p r e s e n t  
i n v e n t i o n .   The  u n i t   c o m p r i s e s   a  f l e x i b l e   body  1 ,  
fo r   example  formed  of  c a n v a s ,   hav ing   two  canvas   s i d e  

p o c k e t s   2  and  an  o u t e r   r u b b e r   f l a n g e   3 at the  e n t r a n c e  

to  the  u n i t .   The  body  1  is  f u r t h e r   p r o v i d e d   w i t h  
four   h a n d l e s   4,  two  a long   each  s ide   of  the   body  1 ,  
and  two  l i f t i n g   eyes  5.  The  p o c k e t s   2  each  c a r r y  
a  gas  c y l i n d e r ,   p r e f e r a b l y   c o n t a i n i n g   a i r   at  3000 

lb  ps i   (207  bar).  The  gas  c y l i n d e r s   6  each  have  a 
c o n t e n t   gauge  and  a  demand  v a l v e ,   which  are   not   shown 



in  d e t a i l   in  the   d r a w i n g s   as  t h e s e   i t ems   a re   s t a n d a r d  

e q u i p m e n t   on  a i r   c y l i n d e r s   used  for   d i v i n g   p u r p o s e s .  
Air   may  be  s u p p l i e d   to  the   u n i t   by  way  of  an  a i r   supply 

point  7,  which  is  connected  to  the  demand  valve  of  the  c y l i n d e r s 6 .  

The  e n t r a n c e   of  t he   body  1  is  c l o s e d   by  a  h a t c h  

cove r   8  to  be  d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r .  

B r i e f l y ,   the   h a t c h   c o v e r   8  is  p r o v i d e d   wi th   t w o  

h a n d l e s   9,  an  a d j u s t a b l e   r e l e a s e   v a l v e   10  and  a  4 
inch   l a m i n a t e d   g l a s s   p o r t   ho le   1 1 .  

The  body  1  of  t he   u n i t   is  p r o v i d e d   wi th   a  h a t c h -  

way  20  for   r e c e i v i n g   the   h a t c h   cover   8.  T h e  
c o n s t r u c t i o n   of  t he   h a t c h w a y   w i l l   now  be  d e s c r i b e d  

in  d e t a i l   wi th   r e f e r e n c e   to  F i g u r e s   6  to  10.  F i g u r e  
6  shows  the  h a t c h w a y   2 0 ( w h i c h   may  be  a l u m i n i u m   c a s t  

and  machined   fo r   a  good  f i t ) f i t t e d   i n t o   the   e n t r a n c e  

of  the  u n i t .   The  o u t e r   r u b b e r   f l a n g e   3  f i t s   o v e r  
the   ha tchway   20,  e x p o s i n g   an  i n t e r r u p t e d   t h r e a d   13 

for   a t t a c h m e n t   p u r p o s e s .  
As  shown  in  F i g u r e   9,  the   body  1  has  a  s t e e l  

r i n g   12  l a m i n a t e d   to  a  f l a n g e   la  of  the   e n t r a n c e  

of  the  body  1.  The  h a t c h w a y   20  c o n s i s t s   of  a n  
a n n u l a r   member  14,  shown  in  F i g u r e   7,  and,  in  c r o s s -  
s e c t i o n ,   at  the  lower   p a r t   of  F i g u r e   11.  This   a n n u l a r  

member  14  is  p r o v i d e d   in  a  f r o n t   f ace   14a  t h e r e o f  
wi th   an  a n n u l a r   r e c e s s   15  for   l o c a t i n g   the   s t e e l  

r i n g   12  in  a  manner   to  be  d e s c r i b e d   h e r e i n a f t e r .  

The  a n n u l a r   member  14  is  f u r t h e r   p r o v i d e d   wi th   a  
p l u r a l i t y   of  sc rew  h o l e s   16  around  the   c i r c u m f e r e n c e  
of  the  f r o n t   f a c e   14a,  and  c a r r i e s   the   i n t e r r u p t e d  
t h r e a d   1 3 .  

To  c o n s t r u c t   the   h a t c h w a y   for   use  o f  t h e   u n i t ,  
the   a n n u l a r   member  14  of  t he   ha tchway   20  is  i n s e r t e d  
i n t o   the  e n t r a n c e   of  t he   body  1  so  t h a t   the   s t e e l  

r i n g   12  is  l o c a t e d   in  the   a n n u l a r   r e c e s s   15.  T h i s  
is  shown  in  F i g u r e   10,  and,   in  more  d e t a i l ,   in  t h e  
c r o s s - s e c t i o n   of  F i g u r e   12.  An  i n n e r   r u b b e r   f l a n g e  
17  l o c a t e s   the  a n n u l a r   member  14  wi th   r e s p e c t   t o  
the   s t e e l   r i n g   12,  the   a n n u l a r   member  b e i n g   s e c u r e d  



in  p l a c e   by  way  of  an  a n n u l a r   p l a t e   18  ( a l s o   shown 

in  F i g u r e   8)  which  is   sc rewed  onto   the   a n n u l a r   member  
14  u s i n g   s c rews   19  in  c o r r e s p o n d i n g   h o l e s   16.  I n  

F i g u r e   8,  t he   u n i t   is   shown  from  the   f r o n t ,   w i t h  

t he   h a t c h w a y   20  t h u s   c o n s t r u c t e d .   As  shown  in  F i g u r e  

6,  i t   is   p r o t e c t e d   from  the   o u t s i d e   by  the   o u t e r  
r u b b e r   f l a n g e   3 .  

The  h a t c h w a y   20  i s   now  ready   to   r e c e i v e   the   h a t c h  

c o v e r   8,  shown  from  the   f r o n t   in  F i g u r e   3,  from  t h e  

r e a r  i n   F i g u r e   4  and  from  the   s i d e   in  F i g u r e   5 .  

F i g u r e   11  shows  a  p a r t i a l   c r o s s - s e c t i o n   t h r o u g h   t h e  

h a t c h   cove r   8  b e f o r e   i t   is   p o s i t i o n e d   in  the   h a t c h w a y  
20 and  F i g u r e   13  shows  a  c r o s s - s e c t i o n   t h r o u g h   t h e  

h a t c h   cover   8  and  hatchway 20,   w i th   the   h a t c h   c o v e r  8  

in  p o s i t i o n .  
As  has  been  d e s c r i b e d   wi th   r e f e r e n c e   to  F i g u r e  

1,  and  as  shown  more  c l e a r l y   in  F i g u r e s   3  and  4 ,  
the   h a t c h   cover   8  has  two  h a n d l e s   9  and  a  l a m i n a t e d  

g l a s s   p o r t   ho le   11  and  is  p r o v i d e d   wi th   an  a d j u s t a b l e  
r e l e a s e   v a l v e   10.  The  c i r c u m f e r e n c e   of  the   h a t c h  

cove r   8  has  an  i n t e r r u p t e d   t h r e a d   21  to  c o o p e r a t e  
w i th   the   i n t e r r u p t e d   t h r e a d   13  on  the   ha t chway   20.  
The  a d j u s t a b l e   r e l e a s e   va lve   has  an  o u t l e t   22  p r o v i d e d  
wi th   a  f i l t e r   23  ( F i g u r e   13).  A  r u b b e r   s ea l   24  i s  

p r o v i d e d   be tween   the   p o r t   hole   11  and  main  body  o f  

the   h a t c h   cove r   8  .  
The  i l l u s t r a t e d   embodiment   has  the   f o l l o w i n g  

d i m e n s i o n s :  

I n t e r n a l   d i a m e t e r   of  p l a t e   1 8 ,  a  =   221"  ( 5 6 . 5 c m )  
Maximum  and  minimum  i n t e r n a l   d i a m e t e r s   of  t h e  

a n n u l a r   member  14,  b  =  21 1 2n  ( 5 4 . 6 c m )  

c  =  21"  ( 5 3 . 3 c m )  
D i a m e t e r   of  p o r t  h o l e   11,  d  =   5"  ( 1 2 . 7 c m )  
D i a m e t e r   of  p o r t   ho le   11  i n c l u d i n g   the   r u b b e r  

s e a l   24,  e  =  41"  ( 1 3 . 3 c m )  
D i a m e t e r   of  a  c e n t r e   p o r t i o n   of  the   h a t c h   c o v e r  

20,  f,   =  4"  ( 1 0 . 2 c m )  



Diame te r   of  t he   h a t c h   cover   20,  g  =  2 1 "   ( 5 3 . 3 c m )  
h  =   212"  ( 5 4 . 6 c m )  
i  =   22"  ( 5 5 . 9 c m )  

Width  of  t he   a n n u l a r   member  14  of  t he   h a t c h w a y  

8 ,  j  =   2  3/8"  (6cm) 
E x t e r n a l   w i d t h   of  the   a n n u l a r   member  14  of  t h e  

ha tchway   8,  k  =  2   1/8"  ( 5 . 4 c m )  

Length  of  t he   a n n u l a r   member  14,  q,  = 2  3/4"  (7cm) 

Length   of  t he   sc rew  19  , l   =  1  1 / 8 "   (2 .9cm)  a n d  

for   the  p l a t e   18,  m  =   1 2"  (1 .27cm),   n  =   1 2" 

( 1 . 2 7 c m ) ,   o  =   1  3 / 1 6 "   (3cm)  and  p  =   1  3 / 4 "  
( 4 . 4 c m )  

In  use ,   the   l e n g t h   of  the  unit  is  7'  ( ~   2  m) 

The  body  1  and  h a t c h w a y   8,  once  c o n s t r u c t e d ,  

may  be  s t o r e d   in  a  c o n v e n i e n t l y   s i z e d   c o n t a i n e r   ( f o r  
t he   embodiment   i l l u s t r a t e d   above  h a v i n g   the   d i m e n -  
s i o n s   26"  (66cm)  x  26"  (66cm)  x  18"  ( 4 5 . 7 c m ) ,   a n d  

w e i g h i n g   only   6 5 l b s   (29 .5kg) ) .   The  h a t c h   cover   20 

may  be  a t t a c h e d   to  the   ha tchway   8  by  a r r a n g i n g   f o r  

one  p a r t   of  t he   i n t e r r u p t e d   screw  t h r e a d   21  on  t h e  
hatch  cover   20  to  f a c e   a  space   be tween   the   p a r t s   o f  
the   i n t e r r u p t e d   sc rew  t h r e a d   13  of  the   h a t c h w a y   8 ,  

i n s e r t i n g   the   h a t c h   cove r   20  i n t o   the   ha t chway   8 

and  t w i s t i n g   i t   so  t h a t   the   screw  t h r e a d s   e n g a g e .  
To  remove  the  c o v e r   20  the  r e v e r s e   p r o c e d u r e   i s  

c a r r i e d   ou t .   With  two  a i r   b o t t l e s   6  in  p o s i t i o n  
in  the  canvas   p o c k e t s   2  of  the  body  1,  a  d i v e r   may 
draw  a i r   from  the   demand  a i r   v a l v e   (not   shown),  e x h a l i n g  
the  a i r   i n t o  t h e   u n i t   to  i n f l a t e   i t   to  the  r e q u i r e d  

p r e s s u r e .   The  a d j u s t a b l e   r e l e a s e   v a l v e   10  is  s e t ,   f r o m  

o u t s i d e   the  u n i t   u s i n g   a  gauge  10a,  at  the  r e q u i r e d  

p r e s s u r e   so  t h a t   e x c e s s   a i r   or  w a t e r ,   as  the  case  may  b e ,  
is  d i s c h a r g e d   v ia   the  va lve   10.  The  b o t t l e s  6   may  be  

e a s i l y   r e p l a c e d   if   n e c e s s a r y .   The  a i r   b o t t l e s   6,  i n  

a d d i t i o n   to  p r o v i d i n g   a i r   via  the  demand  v a l v e ,   a c t  

as  a  b a l l a s t   to  e n s u r e   t ha t   the  u n i t   is  he ld   t h e  

c o r r e c t   way  up  in  the  wa te r   when  a  d i v e r   is  b e i n g  
c a r r i e d   by  the  u n i t ,   thus  e n s u r i n g   removal   of  a l l  



the  wa t e r   from  the  u n i t .   They  a l s o   s t a b i l i s e   t h e  
u n i t   in  t r a n s i t .  

To  s t o r e   the  u n i t ,   the   two  a i r   b o t t l e s   6  a r e  
removed  and  the  body  1  is  r o l l e d   up  to  be  p l a c e d  
in  a  s t o r a g e   c o n t a i n e r   wi th   the   a i r   b o t t l e s   6 .  

The  d e s c r i b e d   embodiment   can  o p e r a t e   at  p r e s s u r e s  
be tween   14.7  lbs  psi   Hl  bar)  and 30  lbs  psi  (~2  bar),  and may be 

q u i c k l y   a s s e m b l e d   (  in  abou t   3  m i n u t e s )   for   u s e .  

A c c o r d i n g l y ,   d i v e r s   need  no  l o n g e r   be  s u b m e r g e d  

u n c o n s c i o u s ,   to  a  r e q u i r e d   d e p t h   of  w a t e r   but  may 
be  p l a c e d   in  the  u n i t   and  moved  for   t r e a t m e n t   w i t h o u t  

f u r t h e r   r i s k .   The  d i v e r ' s   e q u i p m e n t   may  be  r emoved  
when  the  d i v e r   is  in  the  u n i t .  

The  u n i t   d e s c r i b e d   above  may  be  c a r r i e d   by  h a n d  
w i t h o u t   d i f f i c u l t y   and  a s s e m b l e d   q u i c k l y   for   a  

r e c o v e r y   o p e r a t i o n .  



1.  A  p o r t a b l e   u n i t   in  which  a  d e s i r e d   p r e s s u r e  

may  be  m a i n t a i n e d   and  which  is  c a p a b l e   of  t r a n s p o r t i n g  
t h e r e i n   a  p e r s o n ,   the  u n i t   c o m p r i s i n g   a  f l e x i b l e   b o d y  
for   h o u s i n g   the  p e r s o n ,   t h e   body  h a v i n g   an  e n t r a n c e  

f o r m i n g   a  h a t c h w a y ,   and  a  r i g i d   h a t c h   cover   for   s e a l i n g  
the  ha t chway ,   the  u n i t   be ing   p r o v i d e d   wi th   an  i n l e t   f o r  

c o m p r e s s e d   gas  and  a  v a l v e   whereby  the  p r e s s u r e   in  t h e  

u n i t   may  be  r e g u l a t e d .  
2.  A  u n i t   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   t h e  

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

l o c a t e d   a t   t h e   e n t r a n c e   of  t h e   f l e x i b l e   body  by  a n  

i n w a r d l y   d i r e c t e d   f l a n g e   of  the  f l e x i b l e   b o d y .  
3.  A  u n i t   a c c o r d i n g   to  Claim  2,  w h e r e i n   a  r i g i d  

r i n g   is  p r o v i d e d   on  the  i n n e r   s u r f a c e   of  t h e   f l a n g e  

e x t e n d i n g   a round   the  f l a n g e ,   the  r i n g   be ing   d i s p o s e d   t o  

c o o p e r a t e ,   in  use  of  the  d e v i c e ,   w i th   a  c o r r e s p o n d i n g  

groove   in  the  a n n u l a r   member .  
4.  A  u n i t   a c c o r d i n g   to  Claim  2  or  3,  w h e r e i n   t h e  

a n n u l a r   member  is  s e c u r e d   a t   t he   e n t r a n c e   of  t h e  
f l e x i b l e   body  by  an  a n n u l a r   p l a t e   by  which  the  a n n u l a r  
member  is  c lamped  to  the  f l a n g e .  

5.  A  u n i t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  
w h e r e i n   t he   c i r c u m f e r e n c e   of  t h e   h a t c h w a y   has   a n  
i n t e r r u p t e d   t h r e a d   to  c o o p e r a t e ,   in  use  of  the  d e v i c e ,  
wi th   an  i n t e r r u p t e d   t h r e a d   on  the  h a t c h w a y .  

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

w h e r e i n   the  p r e s s u r e   in  t he   u n i t   is   r e g u l a t e d   by  a n  
a d j u s t a b l e   r e l e a s e   v a l v e   p r o v i d e d   in  the  h a t c h   c o v e r .  

7.  A  u n i t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  
w h e r e i n   the  h a t c h   cover   is  p r o v i d e d   wi th   a  g l a s s   p o r t  
h o l e .  

8.  A  u n i t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  
w h e r e i n   the  ha t ch   cover   has  at  l e a s t   one  h a n d l e .  

9.  A  u n i t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  
w h e r e i n   the  f l e x i b l e   body  is  formed  of  c a n v a s .  



10.  A  u n i t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  
w h e r e i n   the  h a t c h   cover   is  formed  of  a l u m i n i u m .  
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