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(54)  Automatic  activator. 

(57)  The  invention  comprises  a  trigger  mechanism 
for  use  in  marine  applications  for  example  to 
control  the  release  of  liferafts  from  ships,  or  for 
controlling  the  inflation  of  liferafts  and  life  jack- 
ets.  The  mechanism  is  two  stage  in  operation  in 
that  a  first  sense  and  respond  device  must  be 
operated  before  a  second  sense  and  respond 
device  is  operated,  and  the  second  sense  and 
response  device  is  of  the  moisture  or  water 
presence  controlled  type.  The  first  sense  and 
response  device  is  of  such  a  nature  to  prevent 
water  from  reaching  the  second  sense  and 
response  device  until  the  first  device  is 
triggered.  Specifically,  the  first  device  includes 
a  membrane  which  is  ruptured  when  subjected 
to  water  pressure  so  that  the  water  can  flow 
through  the  ruptured  membrane  and  actuate 
the  second  device.  Thus,  if  the  mechanism  is 
part  of  something  which  falls  or  is  thrown  into 
the  sea,  the  pressure  of  the  sea  water  deflects 
and  causes  rupture  of  the  membrane  and  the 
sea  water  flows  through  the  membrane  and 
actuates  the  second  device  and  the  I  iferaft  is 
released  or  the  jacket  or  raft  is  inflated  auto- 
matically  as  the  case  may  be. 

FIG.  1 
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The  present  invention  relates  to  automatic  acti- 
vators  associated  with  an  aquatic  environment. 

There  are  various  products  available  in  the  mar- 
ine  safety  industry  which  are  automatically  actuated 
in  response  to  a  change  in  environmental  conditions. 
The  most  common  forms  of  activator  are  those  which 
release  a  device  at  specific  depths  under  water. 
These  activators  are  designed  to,  for  example,  re- 
lease  closure  devices  on  water  tight  doors,  release 
distress  beacons  or  radar  transponders  from  specific 
depths,  as  well  as  to  release  liferafts  from  manual  re- 
lease  units  such  as  senhouse  slips. 

Such  devices  have  historically  worked  on  the 
principle  of  hydrostatic  pressure  moving  or  exerting 
pressure  on  a  membrane  normally  supported  by  a 
spring. 

The  most  common  use  of  the  hydrostatic  release 
unit  is  to  be  found  on  inflatable  liferafts,  which  are 
packed  tightly  in  containers  and  which  are  then  instal- 
led  on  ships  ready  for  use  in  emergencies.  Such  life- 
rafts  in  the  event  of  the  ship  getting  into  difficulty 
would  be  "thrown"  overboard  (these  are  called  throw 
over  liferafts)  and  on  pulling  a  rope  (painter)  will  in- 
flate.  The  passengers  then  climb  down  ladders  or 
jump  into  the  liferafts  or  travel  down  marine  escape 
systems  ("MES").  Alternatively,  liferafts  can  be  davit 
launched.  Here  the  liferafts  are  inflated  at  deck  level, 
boarded  with  passengers  and  lowered  onto  the  water. 
However,  in  both  types  of  liferaft,  the  liferaft  contain- 
ers  when  stowed  on  deck  are  stowed  on  cradles  and 
held  down  by  a  manual  senhouse  slip  or  senhouse  re- 
lease  unit  as  well  as  an  automatic  hydrostatic  release 
unit.  This  means  that  if  the  liferafts  are  thrown  over 
or  davit  launched  before  the  ship  sinks  then  this  is 
done  manually  using  the  senhouse  slip.  On  the  other- 
hand,  however,  if  the  passengers  or  crew  are  notable 
to  get  to  the  liferaft  before  the  ship  starts  to  sink,  and 
if  the  ship  sinks  without  having  released  the  liferaft, 
once  the  liferaft  container  which  is  held  down  on  its 
cradle  on  the  deck  reaches  a  depth  of  between  one 
and  a  half  to  four  metres  the  hydrostatic  release  unit 
automatically  releases  it. 

The  principle  of  hydrostatic  releases  has  gener- 
ally  been  based  on  the  use  of  a  spring  supporting  a 
diaphragm  and  the  diaphragm  moving  when  it  comes 
under  pressure  of  water. 

GB  2051212,  for  example,  describes  a  hydrostat- 
ic  release  unit  which  has  a  sealed  chamber  with  a  dia- 
phragm  which  is  urged  by  water-pressure  to  release 
a  cam  thereby  releasing,  for  example,  a  liferaft.  It  op- 
erates  automatically  when  a  ship  sinks,  releasing  the 
lashings  of  the  liferafts  stowage  at  a  predetermined 
depth.  The  unit  is  usually  installed  as  part  of  a  liferaft 
stowage  lashing  system  and  is  fitted  between  the 
deck  and  a  senhouse  slip. 

Another  type  of  device  is  described  in  EP 
198805.  The  securing  arrangement  of  this  device  is 
so  executed  to  be  tripped  on  actuation  for  the  pur- 

pose  of  changing  the  state  of  or  enabling  a  change  in 
the  state  of  an  attached  item  of  equipment,  which  is 
so  arranged  by  means  of  a  loadable  link  to  hold  the 
equipment  in  a  securing  position.  This  device  uses  a 

5  piece  of  nylon  rope  to  carry  the  load,  which  is  cut  by 
a  knife  driven  by  a  powerful  spring.  The  hydrostatic 
membrane  is  attached  to  a  release  pin  which  holds 
the  knife  back  and  as  soon  as  the  release  unit  reach- 
es  a  certain  depth,  water  pressure  acting  on  top  of  the 

10  membrane  pushes  the  membrane  down,  against  the 
pressure  of  the  hydrostatic  membrane  spring,  into  the 
air  chamber  and  this  then  pulls  the  pin  that  is  attach- 
ed  to  it.  The  pin  which  holds  the  knife  flies  forward  un- 
der  the  load  of  the  spring  and  cuts  the  rope. 

15  This  device  has  been  modified  for  smaller  items 
such  as  radio  distress  beacons  by  replacing  the  nylon 
rope  with  a  nylon  plastics  bolt. 

Both  units  are,  however,  designed  for  generally 
larger  objects,  i.e.  objects  which  will  displace  a  sub- 

20  stantial  amount  of  water.  They  are  not  ideally  suited 
for  lighter  weight  devices  such  as  distress  beacons, 
since  they  are  expensive  and  are  over  engineered  for 
smaller  uses. 

Another  type  of  device  and  one  associated  with 
25  the  inflation  of  lifejackets  is  described  in  US  4498605 

and  EP  236599.  Such  water  activated  releases  oper- 
ate  by  water  dissolving  a  bobbin  of  salt  or  compressed 
paper.  A  salt  bobbin  or  compressed  paper  bobbin 
holds  back  a  spring  loaded  pin  which,  when  the  bob- 

30  bin  is  immersed  in  water,  dissolves  or  collapses  allow- 
ing  the  spring  loaded  pin  to  travel  forward  and  pierce 
the  end  of  a  compressed  gas  cylinder,  thereby  allow- 
ing  the  gas,  normally  carbon  dioxide,  to  rush  into  the 
lifejacket  and  inflate  it. 

35  Such  devices  suffer  from  the  disadvantage  that 
in  humid  conditions,  rain,  spray  or  the  like  they  may 
be  accidentally  set  off.  As  a  result,  the  application  of 
such  devices  is  limited. 

It  is  one  object  of  the  present  invention  to  provide 
40  an  actuation  device  which  is  more  versatile  than  the 

aforementioned  devices. 
According  to  one  aspect  of  the  present  invention 

there  is  provided  an  actuation  device  comprising:  se- 
quentially  operating  sense  and  respond  means  com- 

45  prising  a  first  sense  and  respond  means  which  is  op- 
erable  in  response  to  a  change  in  hydrostiatic  pres- 
sure,  and 
a  second  sense  and  respond  means  which  is  oper- 
able  in  response  to  a  change  in  moisture  or  liquid  con- 

50  tent. 
The  provision  of  two  sense  and  respond  means, 

gives  rise  to  an  actuation  device  with  advantages 
over  the  respective  hydrostatic  units  and  water  actu- 
ated  units  of  the  prior  art. 

55  Compared  to  the  water  activated  units  of  the  art, 
a  device  according  to  the  invention  has  the  advan- 
tage  that  it  is  not  likely  to  go  off  accidentally  in  humid 
and  damp  conditions,  rain,  spray  etc. 
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Compared  to  the  hydrostatic  units,  a  device  ac- 
cording  to  the  invention  can  be  simpler,  lighter,  small- 
er,  work  at  shallower  depths  (more  sensitive)  and  be 
cheaper  to  produce  than  the  hydrostatic  units  of  the 
art. 

According  to  a  further  aspect  of  the  present  in- 
vention  there  is  provided  an  automatic  actuator  for 
actuating  a  device,  the  actuator  comprising  a  hous- 
ing;  an  actuator  member  mounted,  at  least  in  part 
within  the  housing,  the  actuator  member  being  mov- 
able  from  a  first  position  to  an  actuated  position;  a 
fluid  actuated  trigger  assembly  for  preventing  the  ac- 
tuator  member  from  moving  from  the  first  position  to 
the  actuated  position  until  triggering  of  the  trigger  as- 
sembly  by  exposure  to  a  fluid;  characterised  in  that 
the  actuator  further  comprises  means  which  must  be 
activated  before  the  fluid  activated  trigger  assembly 
can  be  actuated. 

Preferably,  the  means  is  a  hydrostatically  activat- 
ed  trigger  assembly. 

In  one  embodiment  the  hydrostatically  activated 
trigger  can  be  bypassed  by  pumping  a  fluid  into  the 
device  in  orderto  achieve  manual  release  from  a  local 
or  distant  position. 

The  provision  of  means  preventing  actuation  of  a 
fluid  activated  trigger  assembly  until  a  given  hydro- 
static  pressure  is  experienced  gives  rise  to  a  device 
with  greater  versatility  than  the  devices  of  the  prior 
art. 

In  one  embodiment,  the  means  preventing  ac- 
tuation  of  a  water  activated  trigger  assembly  until  a 
given  hydrostatic  pressure  is  embodied  in  a  mem- 
brane  which  is  displaced  under  pressure  to  allow  the 
device  to  be  actuated. 

In  another,  and  more  advantageous,  embodi- 
ment  the  membrane  is  constructed  to  either  puncture 
or  burst.  By  puncturing  or  bursting  the  membrane  the 
disadvantage  of  "partial  fill"  is  alleviated.  "Partial  fill" 
is  the  state  where  some  water  enters  the  device,  but 
the  amount  entering  is  insufficient  to  cause  triggering 
of  the  fluid  actuated  trigger  at  the  time  but  later  can 
cause  inadvertent  actuation.  This  may  prevail  where, 
for  example,  a  hydrostatic  pressure  sufficient  to  allow 
triggering  of  the  device  is  reached  momentarily  but  is 
not  sustained  for  long  enough  to  allow  enough  water 
to  enter  the  device  to  trigger  it. 

One  problem  encountered  in  providing  a  mem- 
brane  which  is  triggered  by  water  pressure  changes 
is  that  air  pressure  fluctuations  can  result  in  acciden- 
tal  trigger. 

In  a  further  embodiment,  the  device  can  there- 
fore  be  provided  with  a  pressure  compensator  or 
"breather",  if  necessary. 

Some  specific  embodiments  will  now  be  descri- 
bed,  by  way  of  example  only,  with  reference  to  the  fol- 
lowing  drawings  in  which: 

Figs.  1  to  4  show  in  cross-section  a  simple  device 
and  its  operation  in  schematic  form; 
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Fig.  5  is  a  perspective  view  in  part  cross-section 
of  a  device  adapted  as  an  actuating  device  for  in- 
flating  a  lifejacket; 
Fig.  6  is  a  perspective  view  from  below  of  a  de- 

5  vice  adapted  as  an  actuating  device  for  releasing 
a  liferaft  or  like  object; 
Fig.  7  is  a  perspective  view  from  above,  in  part 
cross-section,  the  top  being  shown  displaced 
from  the  base  of  the  device  of  Fig.  6; 

10  Fig.  8  is  a  cross-sectional  view  showing  the  ac- 
tuation  mechanism  of  the  device  shown  in  Figs. 
6  and  7. 
Fig.  9  is  a  perspective  view  of  a  lever  assembly 
used  in  conjunction  with  the  device  illustrated  in 

15  Figs.  6  to  8;  and 
Figs.  10  and  11  show  the  lever  assembly  of  Fig. 
9  in  various  stages  of  operation. 
Fig.  1  illustrates  a  simple  actuation  device  ac- 

cording  to  the  invention  and  in  conjunction  with  Figs. 
20  2,  3  and  4  demonstrates  the  operative  principle  be- 

hind  the  invention.  The  actuation  device  10  compris- 
es  a  generally  elongate  cylindrical  plastics  casing  12 
comprising  two  interconnecting  chambers  14  and  16 
which  chambers  are  separated  by  a  shoulder  18  and 

25  central  bore  19. 
One  end  20  of  the  casing  12  comprises  a  series 

of  channels  or  pores  22  which  communicate  with  the 
outside.  This  end  is  connected  to  the  main  body  23 
by  a  screw  thread  arrangement  25,  thereby  allowing 

30  a  membrane  24  to  be  fitted  and/or  replaced.  Mem- 
brane  24  is  held  tightly  across  pores  22  preventing 
communication  between  the  chamber  16  and  the  out- 
side.  The  membrane  24,  which  is  made  of  a  resilient 
or  elastic  material  such  as  rubber  is  stretched  over 

35  the  pores  22  so  that  water  is  unable  to  enter  the 
chamber  16  and  is  retained  by  retaining  means  26 
which  are  provided  in  the  casing.  These  may  take  the 
form  of  grooves  into  which  a  thickened  edge  of  the 
membrane  can  be  received. 

40  Whilst  the  membrane  could  be  arranged  so  that 
under  pressure  it  is  displaced  from  retaining  means 
26,  thereby  letting  water  into  the  chamber,  the  prefer- 
red  embodiments  illustrated  have  a  membrane  burst- 
ing  or  puncturing  means  28  provided.  This  membrane 

45  bursting  or  puncturing  means  is  in  the  form  of  a  pin, 
which  pin  is  spaced  a  given  distance  from  the  mem- 
brane.  By  adjusting  the  membrane  type  and  or  the 
distance  of  the  pin  from  the  membrane,  the  device 
can  be  adjusted  to  burst  or  puncture  under  specific 

so  pressures. 
Supported  within  the  second  chamber  14  on 

shoulder  18  there  is  a  water  soluble  pellet  30  which 
is  housed  in  a  bobbin  (not  shown).  The  pellet  may,  for 
example,  comprise  a  salt  or  a  compressed  paper  pel- 

55  let.  The  pellet  supports  a  member  32  which  is  re- 
tained  in  a  first  position  despite  the  fact  that  a  com- 
pressed  spring  34  (Figs.  1,  2  and  3)  is  urging  it  to- 
wards  end  20.  A  pellet  guide  plate  36  disposed  to- 

3 
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wards  the  other  end  38  of  the  casing  helps  guide  the 
member  32  on  actuation.  The  other  end  38  is  also 
screw  threadedly  attached  to  the  main  casing  12, 
thereby  allowing  the  pellet  30  to  be  periodically  re- 
placed.  A  water  tight  seal  is  provided  between  an 
aperture  40  in  the  end  plate  38  and  the  member  32, 
and  it  is  through  this  aperture  that  member  32  is  re- 
tracted  on  actuation.  On  actuation,  member  32  slides 
from  its  first  position  (Figs.  1  to  3)  to  a  second  posi- 
tion  (Fig.  4).  In  doing  so,  the  movement  of  the  mem- 
ber  32  can  be  utilised  to  release  or  lock  another  de- 
vice  or  actuate  a  further  mechanism. 

The  operation  of  the  device  can  be  more  clearly 
explained  with  reference  to  Figs.  1-4  which  show  in 
sequence  how  the  device  of  Fig.  1  operates. 

Fig.  1  shows  the  device  when  it  is  out  of  water. 
Membrane  24  prevents  the  access  of  water  into  the 
chamber  16  and  consequently  the  tablet  30  cannot 
dissolve.  Since  the  chamber  is  substantially  sealed 
from  the  outise,  the  device  will  not  go  off  in,  for  ex- 
ample,  humid  conditions  or  in  the  rain. 

Referring  now  to  Fig.  2,  if  the  device  is  subjected 
to  pressure,  for  example,  hydrostatic  pressure  by  im- 
mersing  it  in  water,  as  would  happen  when  a  ship 
sinks  or  a  man  wearing  a  lifejacket  with  such  a  device 
went  overboard,  the  membrane  24  is  subjected  to 
pressure  and  bows  as  illustrated. 

When  the  pressure  reaches  a  preset  level,  the 
membrane  24  will  be  displaced,  or  burst  as  illustrated 
in  Fig.  3. 

Water  is  then  able  to  act  upon  the  tablet  30,  which 
dissolves  to  an  extent  whereupon  it  can  no  longer  re- 
tain  member  32  in  its  preset  position.  The  spring  34 
then  forces  the  member  32  forward  from  its  preset  or 
first  position  to  a  second  position  and  "fired"  position. 
This  movement  of  member  32  is  utilised  to,  for  exam- 
ple,  release  or  lock  something  or  instigate  the  opera- 
tion  of  another  mechanism. 

The  principle  of  the  invention  is  further  described 
as  illustrated  with  reference  to  the  specific  embodi- 
ments  shown  in  Figs.  5  to  8. 

Fig.  5  illustrates  a  device  for  inflating  a  lifejacket. 
It  may  be  operated  manually,  or,  where  a  wearer  of  a 
jacket  utilising  such  a  device  falls  overboard  into  wa- 
ter,  automatically. 

Additionally,  the  device  can  be  fitted  with  a 
mechanism  that  prevents  the  automatic  version 
working.  For  example,  by  arranging  for  the  cover  of 
the  device  to  be  rotatable,  the  cover  can  be  turned  so 
that  access  holes  for  the  water  are  covered,  whereby 
the  device  can  then  only  be  operated  manually  by  the 
wearer.  This  is  useful  if,  for  example,  the  wearer  is 
working  on  the  deck  of  a  vessel  where  it  would  be  set 
to  AUTOMATIC  -  this  being  vital  if  perhaps  he  falls 
into  the  water  after  being  knocked  unconcious.  How- 
ever,  he  may  need  to  go  ashore  in  a  small  dinghy 
where  he  might  enter  the  water  when  he  "beaches"  or 
lands  the  boat.  In  this  case  he  does  not  want  an  au- 

tomatic  device  -  he  only  wants  a  device  which  can  be 
operated  manually.  This  therefore  overcomes  the 
problem  of  the  necessity  to  "switch  off  the  automatic 
facility. 

5  The  automatic  actuator  device  100  comprises  a 
mechanism  similar  in  many  respects  to  the  one  de- 
scribed  in  EP  236599.  It  comprises  an  internally 
threaded  insert  102  molded  within  a  body.  The  insert 
is  designed  to  threadably  receive  a  cartridge  1  04  con- 

10  taining  compressed  gas  such  as  carbon  dioxide.  A 
piercing  pin  (not  shown)  is  reciprocatingly  positioned 
within  the  body  in  alignment  with  a  frangible  seal  of 
the  cartridge.  The  passageway  containing  the  reci- 
procating  piercing  pin  is  connected  in  fluid  communi- 

15  cation  with  a  manifold  which  is,  in  turn,  connected  in 
fluid  communication  with  the  inflatable  device  to  be 
inflated.  A  manual  lever  106  is  pivotably  connected  in 
alignment  with  the  piercing  pin  in  such  a  manner  that 
movement  of  the  cord  108  of  the  lever  causes  a  cam- 

20  med  end  (not  shown)  of  the  lever  106  to  engage  the 
piercing  pin  and  force  the  piercing  pin  toward  the  car- 
tridge  104.  Further  movement  of  the  cord  108  even- 
tually  causes  the  piercing  pin  to  fracture  the  seal  of 
the  cartridge  104  thereby  releasing  the  compressed 

25  gas  contained  therein  and  permitting  the  same  to 
flow  into  the  inflatable  article  via  passageway  110.  A 
lanyard  may  be  connected  to  the  cord  1  08  to  facilitate 
operation  of  the  lever  106. 

The  automatic  actuator  of  the  invention  has  an 
30  alternative  means  for  operating  the  assembly  descri- 

bed  above.  An  intermediate  transfer  pin  112  recipro- 
cally  positioned  in  axial  alignment  with  the  piercing 
pin  of  the  inflator  is  during  use  actuated  automatical- 
ly.  The  features  of  the  device  are,  however,  described 

35  with  reference  to  its  use. 
On  entering  the  water,  the  automatic  actuator 

1  00  is  submitted  to  a  hydrostatic  pressure.  Two  mem- 
branes  114  and  116  which  are  supported  on  a  frame 
118  and  are  separated  by  an  air  space  135  move  in- 

40  wards,  in  response  to  the  pressure  exerted.  The 
thicker  membrane  114,  to  which  a  pin  119  or  like 
member  is  fitted  via  an  adjustable  mechanism  121, 
moves  toward  the  thinner  membrane  116  and  vice 
versa.  The  air  under  pressure  in  the  space  135  be- 

45  tween  the  membranes  is  moved  up  the  tube  (132) 
and  expands  the  flexible  diaphragm  133  by  virtue  of 
the  fact  that  the  diaphragm  133  is  at  a  shallower 
depth  and  therefore  at  a  lower  pressure.  When  the 
pressure  is  such  that  the  membrane  116  meets  the 

so  pin  119,  the  thinner  membrane  bursts  allowing  water 
into  the  chamber  120  via  aperture  122.  The  mem- 
branes  are  protected  by  covers  with  holes  in,  to  pre- 
vent  damage  or  inadvertent  inflation  by  finger  pres- 
sure  etc. 

55  The  use  of  the  tube  132  and  diaphragm  133  is  not 
necesary,  even  although  they  make  the  device  more 
sensitive  to  pressure  changes.  If  the  tube  and  dia- 
phragm  are  omitted  the  device  still  functions  satis- 

4 
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factorily  but  may  require  to  be  submerged  to  a  greater 
extent  to  cause  sufficient  deflection  of  the  mem- 
branes  to  cause  the  rupturing  of  the  membrane  116. 

In  this  connection,  to  improve  the  rupturing  ef- 
fect,  the  device  121  may  be  supported  on  a  leg  or 
spider  member,  and  may  be  provided  with  two  oppo- 
sitely  facing  spikes  119  which  puncture  the  respec- 
tive  diaphragms  as  they  are  displaced  inwardly  under 
the  influence  of  the  water  pressure.  Thus  ensures 
adequate  flooding  of  space  133  and  displacement  of 
the  air  therefrom. 

The  water  is  then  able  to  dissolve  the  salt  tablet 
124  which  is  held  in  bobbin  126.  Upon  disintegration 
of  the  tablet,  the  actuator  member  112  is  permitted  to 
move  forward  from  a  first  position,  in  which  it  was  re- 
tained  by  the  tablet  to  a  second  and  actuated  position 
in  which  the  actuator  member  112  contacts  an  inter- 
mediate  actuator  pin  (not  shown)  which  in  turn  con- 
tacts  a  piercing  pin  causing  the  seal  in  the  cartridge 
to  be  pierced  and  the  lifejacket  to  inflate  in  the  same 
way  that  pulling  lever  106  would  operate  the  device 
manually. 

Looking  more  closely  at  the  device,  particular 
note  should  be  made  of  the  following  features: 

1.  The  use  of  a  plurality,  preferably  two  mem- 
branes,  cooperating  together  enables  greater 
sensitivity  to  be  achieved.  Thus,  the  device  can 
be  adapted  for  use  at  depths  of,  for  example,  as 
little  as  10  cm. 
2.  The  provision  of  a  tube  132,  the  end  of  which 
carries  a  flexible  device  or  diaphragm  1  33,  allows 
the  air  under  pressure  in  chamber  135  to  expand 
into  a  chamber  at  a  lesser  pressure  because  it  is 
nearer  the  water  surface. 
3.  The  use  of  membranes  of  differing  thicknesses 
and  materials  fitted  with  different  tensions  en- 
ables  accurate  control  of  the  trigger  depth  to  be 
achieved. 
4.  The  provision  of  a  membrane  piercing  member 
whose  position  relative  to  a  membrane  can  be 
adjusted  further  aids  accurate  control  of  the  trig- 
ger  depth. 
5.  The  provision  of  membranes  with  thickened 
edges  128  which  edges  are  accommodated  in 
grooves  130  in  the  housing  makes  assembly 
easy,  and 
6.  The  provision  of  a  tube  132  opening  into  the 
chamber  where  the  tablet  is  situated  allows  any 
air  to  escape  from  the  vacinity  of  the  tablet  when 
the  device  is  actuated. 

This  point  is  particularly  important  where 
the  device  is  used  in  association  with  a  lifejacket 
since  the  device  is  orientated  in  a  jacket  such  that 
the  wearer  will  float  substantially  vertically  in  the 
water.  Since  the  tablet  124  is  at  the  upper  end 
134  of  the  device,  there  is  a  danger  that  air  will 
be  trapped  about  the  tablet,  preventing  actuation 
unless  an  outlet  for  air  is  provided. 

7.  Provision  by  a  single,  simple  action  that  does 
not  require  the  lifejacket  to  be  unpacked  or  the 
mechanism  to  be  removed,  for  converting  the  de- 
vice  from  automatic  to  manual  operation,  and 

5  vice  versa. 
In  another  embodiment  of  the  invention,  and  as 

illustrated  in  Figs.  6  to  8,  there  is  provided  an  auto- 
matic  activator  device  200  for  the  release  of  liferafts 
and  like  articles. 

10  This  comprises  a  plastics  base  member  201  over 
which  a  cover  member  202  slidably  fits.  The  base 
houses  a  water  activated  mechanism  204  and  is  so 
shaped  to  receive  the  mechanism.  It  thus  comprises 
a  lantern  shaped  housing  206  which  is  adpated  atone 

15  end  208  to  fit  into  a  lever  release  mechanism  such  as 
a  senhouse  slip.  The  end  208  is  thus  provided  with  a 
groove  21  0.  The  other  end  212  is  conical  in  shape  and 
has  a  small  aperture  214  therein  which  aperture  is 
aligned  with  the  firing  pin  215  and  a  "fired"  indicator 

20  217  on  the  cover  member  202.  Thus  when  the  mech- 
anism  204  actuates,  a  locking  pin  220  is  withdrawn 
from  the  base,  knocking  out  the  indicator  2  17.  A  mem- 
brane  222  is  supported  between  the  top  224  and  the 
annular  wall  226  of  the  base  member  201  .  The  outer 

25  annular  wall  226  is  provided  with  a  recess  228  to  re- 
ceive  a  thickened  portion  230  of  the  circular  mem- 
brane  222,  which  is  stretched  over  the  top  224  of  the 
base  member  201  .  The  housing  206  is  provided  with 
communicating  holes  232  which,  when  the  mem- 

30  brane  222  bursts,  allow  water  to  enter  the  casing  so 
that  the  water  activation  mechanism  204  housed 
therein  can  be  actuated. 

This  mechanism  is  essentially  that  described 
with  reference  to  Fig.  1. 

35  The  base  member  201  has  one  or  more  threaded 
holes  234  which  are  adapted  to  receive  the  mem- 
brane  bursting  means  236,  which  are  in  the  form  of 
sharpened  screws.  By  screwing  these  into  the  device 
their  position  relative  to  the  membrane  can  be  con- 

40  trolled  and  hence  the  sensitivity  of  the  device  can  be 
controlled. 

The  base  is  also  provided  with  a  "breather"  238, 
which  is  microporous  and  slowly  allows  air  to  pass 
therethrough  but  prevents  ingress  of  water  so  that  air 

45  pressure  changes  do  not  set  off  the  device  acciden- 
tally. 

The  upper  surface  240  of  the  cover  member  202 
contains  numerous  holes  242  that  allow  water  to 
exert  pressure  on  the  membrane.  The  cover  member 

so  202  also  protects  the  membrane  against  accidentally 
being  burst  by  sharp  objects. 

The  mechanism  of  the  device  comprises  an  ac- 
tuation  member  or  locking  pin  220  which  is  a  suitably 
adapted  generally  elongate  shaped  member.  Be- 

55  tween  the  locking  pin  220  and  guide  plate  244  a 
spring  246  is  housed  under  compression.  Atablet248 
housed  in  a  bobbin  250,  urges  the  locking  pin  220  into 
a  "locked"  position.  When  the  membrane  222  bursts, 

5 
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water  enters  the  mechanism  and  the  tablet  246  dis- 
solves,  thereby  allowing  the  locking  pin  220  to  move 
a  distance  equivalent  to  that  occupied  by  the  tablet 
248  as  the  spring  246  unloads.  As  the  locking  pin  220 
moves  forward,  its  end  which  previously  locked  into 
a  lever  (not  shown),  releases,  for  example,  the  web- 
bing  holding  a  liferaft  to  a  cradle.  This  procedure  is 
shown  in  more  detail  with  reference  to  Figs.  9  to  11. 

A  lever  arrangement  300  comprises  a  first  lever 
member  302,  and  a  second  lever  member  304  which 
members  are  pivoted  at  position  306.  A  shackle  308 
is  connected  to  a  deck  plate,  not  shown,  by  a  wire  310. 
Passing  through  both  members  302/304  is  a  hole  212 
into  which  the  locking  pin  220  of  the  device  illustrated 
in  Figs.  6  to  9  fits.  A  housing  314  is  provided  to  sim- 
plify  the  positioning  of  actuating  device  200  into  the 
lever  arrangement.  The  actuating  device  200  is 
locked  into  position  by  means  of  a  locking  lever  316, 
having  forks  318  which  lock  into  the  recesses  210  of 
the  actuating  device.  The  locking  lever  is  also  provid- 
ed  with  a  runner  320,  and  a  handle  322.  The  runner 
320  runs  between  two  members  324  and  326,  which 
members  are  provided  with  apertures  through  which 
the  runner  320  can  run. 

When  a  boat  sinks  and  the  device  is  triggered, 
the  locking  pin  220  of  the  actuating  device  is  with- 
drawn,  allowing  member  304  to  move  in  the  direction 
of  the  arrow  and  thereby  allowing  the  shackle  332  to 
be  released  from  retainer  334,  and  allowing  the  life- 
raft  (or  other  device)  to  float  free  from  its  cradle.  Line 
336,  the  painter  line,  which  is  attached  to  the  liferaft 
at  one  end,  and  the  lever  at  the  other  end  via  member 
338,  is  attached  to  the  lever  by  a  weak  link  340  and 
a  furtherweak  link  342  which  runs  between  members 
324,  326  and  338.  When  a  boat  sinks,  the  painter  line 
is  fed  out  until  the  pressure  is  such  that  first  weak  link 
340  and  then  weak  link  342  break  under  the  force  of 
the  sinking  boat. 

To  manually  release  the  liferaft,  the  lever  316  is 
slid  across  from  left  to  right,  freeing  the  device  200 
from  its  housing  314.  Device  200  can  then  be  pulled 
out,  allowing  jaw  334  to  open,  and  releasing  the  life- 
raft  securing  line  as  shackle  332  is  released.  At  the 
same  time  the  runner  320  passes  through  the  aper- 
ture  of  member  324,  326  and  328,  securing  the  pain- 
ter  line  to  the  device.  The  liferaft  can  then  be  launch- 
ed  (but  not  lost  as  it  is  held  close  to  the  ship  until  such 
time  as  it  is  released  by  the  crew). 

When  the  device  is  fitted,  it  does  not  require  a 
separate  "conventional"  senhouse  release  to  be  fit- 
ted  additionally  as  the  device  also  carries  the  func- 
tion  of  this  release. 

The  hydrostatic  release  device  can  equally  well 
be  fitted  to  a  more  simple  lever  device  that  does  not 
incorporate  a  manual  release.  In  other  words,  it  can 
consist  only  of  parts  300,  302,  304,  306,  308.  Part  200 
is  fitted  permanently  to  part  302.  Parts  314,  316,  31  8, 
320,  322  through  to  342  are  not  required.  The  manual 

release  facility  is  then  provided  by  a  "conventional" 
senhouse  release  mechanism  which  is  separate  but 
connected  to  the  device  of  this  invention,  above  or 
below  this  device. 

5  It  will  be  understood  from  the  foregoing  specific 
embodiments  that  the  principle  embodied  by  the  re- 
spective  devices  can  be  applied  to  produce  other  de- 
vices  for  similar  uses.  For  example,  the  lifejacket  em- 
bodiment  can  equally  be  used  for  the  liferaft  version 

10  and  vice  versa. 
It  is  recognised  that  any  of  the  features  exempli- 

fied  in  each  of  the  drawings  may  if  appropriate  be 
combined  and  claimed  in  combination  as  inventive 
combinations  even  although  not  claimed  specifically 

15  as  such  in  the  accompanying  claims. 

Claims 

20  1.  An  actuation  device  comprising  acquentially  op- 
erable 

a)  first  sense  and  respond  means;  and 
b)  second  sense  and  respond  means, 

characterised  in  that  said  second  sense  and  re- 
25  spond  means  is  operable  in  response  to  a  change 

in  moisture  or  liquid  presence. 

2.  A  device  according  to  Claim  1  ,  wherein  said  first 
sense  and  respond  means  comprises  a  means 

30  which  is  operable  in  response  to  hydrostatic  pres- 
sure. 

3.  A  device  according  to  Claim  2,  wherein  said 
sense  and  respond  means  includes  a  rupturable 

35  membrane  displaceable  by  hydrostatic  pressure. 

4.  A  device  according  to  claim  3,  wherein  said  rupt- 
urable  membrane  at  least  partially  encloses  a 
chamber  containing  a  rupturing  means  which 

40  ruptures  the  membrane  when  displaced  by  hy- 
drostatic  pressure,  to  allow  water  to  enter  the 
chamber,  and  said  second  sense  and  respond 
means  is  arranged  in  relation  to  said  chamber 
such  that  any  water  which  enters  the  chamber 

45  contacts  said  sense  and  respond  means  to  cause 
operation  of  same. 

5.  Adevice  according  to  Claim  4,  including  a  protec- 
tive  cover  member  which  covers  said  membrane 

so  to  prevent  accidental  displacement  of  the  mem- 
brane,  said  cover  having  opertures  therein  to  al- 
low  water  therethrough  to  apply  hydrostatic  pres- 
sure  to  the  membrane. 

55  6.  Adevice  according  to  Claim  5,  wherein  there  is  a 
displaceable  closure  member  operable  selective- 
ly  to  cover  or  uncover  said  apertures  so  as  to  ren- 
der  the  first  sense  and  respond  means  selective- 

6 
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drical  housing  in  which  said  chamber  is  defined 
at  one  end  and  the  membrane  is  at  one  end  of  the 
chamber,  and  said  second  sense  and  respond 
means  comprises  an  annular  member  which  dis- 

5  intigrates  in  the  presence  of  water  and  a  spring 
loaded  actuator  member  having  a  shoulder  bear- 
ing  against  the  annular  member,  the  actuator 
member  including  a  rod  which  lies  axially  of  the 
cylindrical  housing. 

10 
18.  A  device  according  to  Claim  4,  wherein  said 

chamber  is  defined  by  a  ring  shaped  member  at- 
tached  to  a  housing,  the  ring  shaped  member  be- 
ing  closed  on  one  side  by  said  membrane  and  be- 

15  ing  closed  on  the  other  side  by  a  second  merri- 

ly  operable  as  well. 

7.  A  device  according  to  Claim  4,  wherein  said 
chamber  has  a  breather  tube  connected  thereto, 
and  an  expansion  balloon  connected  to  the  end  5 
of  the  breather  tube  to  enable  air  in  the  chamber 
readily  to  be  displaced  from  the  chamber  into  the 
breather  tube  to  expand  the  balloon  and  permit 
rapid  response  deflection  of  the  membrane  in  re- 
sponse  to  hydrostatic  pressure.  10 

8.  A  device  according  to  claim  4  or  7,  wherein  the 
chamber  includes  an  air  flow  controller  through 
which  air  can  pass  but  not  water  so  that  air  pres- 
sure  changes  do  not  accidentally  operate  the  first  15 
sense  and  respond  means. 

9.  A  device  according  to  Claim  1  or  2,  wherein  said 
second  sense  and  respond  means  includes  a  tab- 
let,  block  or  the  like  which  disintegrates  in  the  20 
presence  of  water. 

10.  Adevice  according  to  Claim  9,  wherein  the  tablet, 
block  or  the  like  forms  an  obstruction  to  the 
movementof  an  actuatormemberwhich  isspring  25 
loaded  against  the  block,  tablet  or  the  like. 

11.  Adevice  according  to  Claim  10,  wherein  the  tab- 
let  block  or  the  like  is  of  salt  and/or  compressed 
paper.  30 

12.  Adevice  according  to  Claim  3  or  4,  wherein  said 
second  sense  and  respond  means  includes  a  tab- 
let,  block  or  the  like  which  disintegrates  in  the 
presence  of  water.  35 

13.  Adevice  according  to  Claim  12,  wherein  the  tab- 
let,  block  or  the  like  forms  an  obstruction  to  the 
movementof  an  actuatormemberwhich  isspring 
loaded  against  the  block,  tablet  or  the  like.  40 

14.  Adevice  according  to  Claim  13,  wherein  the  tab- 
let  block  or  the  like  is  of  salt  and/or  compressed 
paper. 

45 
15.  Adevice  according  to  Claim  1,  including  a  man- 

ually  operable  means  adapted  to  perform  the 
same  function  as  the  second  sense  and  respond 
means  when  operated. 

50 
16.  A  device  according  to  Claim  15,  wherein  said 

manually  operable  means  comprises  a  pull  cord 
and  lever,  and  the  device  includes  a  firing  pin 
adapted  to  be  displaced  either  by  said  lever  when 
the  pull  cord  is  pulled,  or  by  said  second  sense  55 
and  respond  means  when  operated. 

17.  Adevice  according  to  Claim  4,  including  a  cylin- 

7 

brane  carrying  on  the  inner  face  a  spike  which 
projects  towards  the  inner  face  of  the  first  mem- 
brane  to  replace  same  when  the  first  membrane 
is  displaced  inwardly  by  hydrostatic  pressure, 
said  housing  defining  an  opening  leading  to  said 
chamber  and  said  second  sense  and  respond 
means  comprises  an  annular  member  which  dis- 
intigrates  in  the  presence  of  water  and  a  spring 
loaded  actuator  member  having  a  shoulder  bear- 
ing  against  the  annular  member,  the  actuator 
member  including  a  rod  which  lies  axially  of  the 
housing. 

19.  A  device  according  to  Claim  4,  wherein  said 
chamber  is  defined  by  a  cylindrical  housing  and 
the  housing  comprises  a  base  plate  from  which 
extends  an  upstanding  circular  wall  to  the  top  of 
which  the  membrane  is  attached,  and  the  mem- 
brane  is  covered  by  a  cap  closure  to  protect  same 
but  is  provided  with  pores  therein  to  allow  hydro- 
static  pressure  to  be  applied  thereto,  the  said 
base  plate  being  provided  with  spike  means  to 
rupture  the  membrane  when  displaced  under  hy- 
drostatic  pressure,  and  the  base  plate  further  in- 
cluding  a  control  sleeve  housing  second  sense 
and  respond  means  which  comprises  an  annular 
member  which  disintigrates  in  the  presence  of 
water  and  a  spring  loaded  actuator  member  hav- 
ing  a  shoulder  bearing  against  the  annular  mem- 

45  ber,  the  actuator  member  including  a  rod  which 
lies  axially  of  the  central  sleeve. 

20.  Adevice  according  to  Claim  1  or  2,  wherein  and 
second  sense  and  respond  means  is  connected 

50  to  a  lever  mechanism  for  holding  a  liferaft  to  a  cra- 
dle,  said  lever  mechanism  comprising  two  levers 
which  are  locked  from  relative  movement  (which 
releases  the  liferaft)  by  an  actuating  member  op- 
erable  by  said  second  sense  and  respond  means. 
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