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(54)  Improvements  in  or  relating  to  underwater  communication  devices. 

(57)  The  disclosure  relates  to  an  underwater  communication 
device  comprising  an  elongate  upright  container  (10)  which  self 
buries  in  the  sea  bed  by  operation  of  pump  and  auger  systems 
(15,  16,  17,  18)  at  the  lower  end  of  the  container.  The  upper  part 
of  the  container  houses  a  plurality  of  individually  releasable 
communication  beacons  (38)  ejectable  in  response  to  receipt 
of  an  sonar  signal  by  a  sonar  received  (30,  31  ,  32,  33)  to  allow  a 
beacon  to  surface  and  transmit  a  radio  signal. 
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Description 

IMPROVEMENTS  IN  OR  RELATING  TO  UNDERWATER  COMMUNICATION  DEVICES 

This  invention  relates  to  underwater  communica- 
tion  devices. 

A  major  problem  which  is  experienced  by  Hunter 
type  weapons  of  the  anti-submarine  variety  is  the 
limited  range  of  acoustic-sonar  detectors  and  hence 
the  short  range  at  which  a  target  can  be  identified. 
This  drawback  can  be  overcome  if  sensing  devices 
are  positioned  well  away  from,  and  peripheral  to,  the 
weapons.  Signals  received  by  such  sensing  devices 
could  be  analysed,  a  vessel  identified  by  comparison 
with  a  library  of  voice  prints,  and  a  coded  message 
transmitted  to  a  weapon,  all  well  in  advance  of  the 
approach  of  a  possible  target.  Alternatively,  the 
voice  print  could  be  broadcast  in  its  entirety.  In 
either  event,  the  response  time  available  to  the 
weapon  system  could  be  significantly  enhanced. 
Similarly,  sensors  and  weapons  could  be  positioned 
on  the  sea  bed  in  such  a  manner  as  to  form  not  only 
a  "safe  haven"  for  friendly  vessels,  but  also  as  a  trap 
for  enemy  shipping  which  tried  to  penetrate  the  safe 
area.  It  would  be  particularly  useful  for  friendly 
vessels  which  believe  they  may  be  being  shadowed/ 
followed,  to  run  through  a  series  of  underwater 
communication  devices  which  could  detect  and 
disseminate  information  on  the  shadowing  vessel 
and  prepare  weapon  systems  to  destroy  it.  Such 
weapon  systems  could  be  of  a  type  described  or 
illustrated  in  our  European  Patent  Application 
No.83306517.0. 

Furthermore,  a  major  problem  for  Naval  Forces  is 
to  be  able  to  maintain  surveillance  on  hostile  forces 
whiilst  remaining  at  a  safe  distance  from  such  hostile 
forces  and  in  particular  when  vulnerable  to  land 
based  aircraft.  It  is  even  more  difficult  to  maintain 
surveillance  and  at  the  same  time  remain  undetected 
whilst  so  doing.  This  invention  is  concerned  with 
apparatus  directed  towards  that  purpose. 

Hitherto  no  suitable  device  has  been  available  for 
long  term  service  underwater  for  detecting  vessel 
movements  and  then  providing  a  long  range  signal  to 
communicate  the  detection  of  an  enemy  vessel  or 
vessels. 

This  invention  provides  an  underwater  communi- 
cations  device  comprising  an  enclosure,  means  to 
anchor  the  enclosure  to  the  sea  bed,  sonar  listening 
equipment  in  the  enclosure  for  receiving  sonar 
signals  from  the  surrounding  water,  a  plurality  of 
communications  beacons  enclosed  in  individual 
buoyant  containers,  means  for  releasably  holding 
the  beacon  in  the  enclosure  and  means  for  releasing 
a  beacon  from  the  enclosure  in  response  to  receipt 
of  a  sonar  signal  by  said  sonar  receiving  means  to 
allow  the  beacons  to  surface  and  to  transmit  a  signal 
pursuant  to  the  receipt  of  said  sonar  signal. 

More  specifically  the  sonar  receiving  apparatus 
may  include  means  to  store  different  sonar  signals 
emitted  by  different  surface  or  underwater  vessels 
whether  hostile  or  friendly,  means  to  receive  and 
compare  a  sonar  signal  with  said  stored  sonar 
signals  and  means  to  initiate  release  of  a  beacon  in 
response  to  any  sonar  signal  identified  as  being  that 

of  a  hostile  vessel  to  transmit  a  signal  indicating  the 
presence  of  a  hostile  vessel. 

5  In  addition  the  sonar  receiving  apparatus  may  be 
arranged  to  supply  information  to  the  beacon 
including  the  identity  of  the  vessel  detected  to  be 
transmitted  by  said  beacon  after  release  of  the 
beacon  from  the  enclosure  and  on  reaching  the 

10  surface. 
In  any  of  the  above  arrangements,  the  beacons 

may  embody  radio  transmitters  for  transmitting  radio 
signals  on  surfacing  indicating  the  detection  of  a 
"hostile"  vessel. 

15  In  any  of  the  above  arrangements  the  apparatus 
may  be  provided  with  means  for  communicating  with 
one  or  more  remote  weapon  systems  for  activating 
the  weapon  systems  to  be  used  against  a  target 
detected  by  the  sonar  equipment. 

20  Also  in  any  of  the  above  arrangements  the 
enclosure  may  have  an  upper  part  containing  the 
sonar  equipment  and  said  beacons  and  a  lower  part 
having  means  to  bury  the  lower  part  in  the  sea  bed. 

The  following  is  a  description  of  some  specific 
25  embodiments  of  the  invention,  reference  being 

made  to  accompanying  drawings  in  which: 
Figure  1  is  a  diagrammatic  sectional  view 

through  an  underwater  communication  device 
showing  the  device  partly  buried  in  the  sea  bed; 

30  and 
Figure  2  is  a  plane  view  of  the  device  of  Figure 

1  ;  and 
Figure  3  is  a  detailed  view  of  a  modified  form 

of  communication  device. 
35  Referring  to  the  drawings,  an  underwater  com- 

munication  device  is  shown  comprising  a  watertight 
elongate  vertically  extending  container  10  which  is 
intended  to  be  partially  or  wholly  buried  in  the  sea 
bed  1  1  .  The  upper  part  of  the  container  1  0  contains  a 

40  first,  inner  canister  12  in  which  a  plurality  of 
individually  releasable  communication  beacons  13 
are  housed  and  the  lower  part  of  the  container 
houses  a  second  canister  14  containing  a  burying 
mechanism  for  the  container  10. 

45  The  outer  container  10  is,  as  indicated  above,  of 
elongate  form  and  generally  cylindrical  cross-sec- 
tion.  The  container  is  buried  or  partially  buried  within 
the  sea  bed  11  as  illustrated  in  the  drawing  to 
minimise  the  risk  of  the  device  being  detected  or 

50  damaged.  For  this  purpose,  the  container  has 
self-burying  means  comprising,  firstly  a  centrifugal 
pump  15  for  removing  sand  or  silt  from  under  the 
bottom  end  of  the  container;  secondly  a  spiral  or 
helical  agitator/auger  16  for  loosening  the  material 

55  on  the  sea  bed  and  thirdly  a  high  pressure  pump  17 
for  pumping  sea  water  to  nozzles  18  disposed 
around  the  periphery  of  the  lower  end  of  the 
container  10  and  for  loosening  sand  or  silt  under  the 
container.  The  centrifugal  pump  15  is  driven  by  an 

60  electric  drive  motor  19  through  a  gear  train  20,  the 
motor  being  powered  by  batteries  21.  This  pump 
sucks  up  sand  and  silt  from  the  sea  bed,  as  indicated 
by  chain  lines  22,  and  forces  it  radially  outwardly  to 
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tie  lower  end  of  an  annular  region  23  between  the 
juter  container  10  and  the  inner  canisters  12  and  14. 
[Tie  sand  and  silt  are  forced  upwardly  through  this 
annular  region  to  be  expelled  as  indicated  by  arrows 
14  at  the  upper  end  of  the  container  10.  In  the 
smbodiment  illustrated,  the  agitator/auger  16  is 
driven  from  the  drive  shaft  of  the  pump  15.  This  shaft 
also  drives  a  high  pressure  pump  17. 

The  device  is  laid  in  position  by  dropping  it  into  the 
sea  and  it  is  so  constructed  that  when  released  in 
water,  it  falls  with  the  burying  mechanism  down- 
wards  so  this  end  settles  on  the  sea  bed.  Operation 
Df  the  drive  motor  19  driving  pump  15  and  17  and  the 
agitator/auger  16  forcing  sand  or  silt  or  the  like  in  the 
sea  bed  away  from  the  underneath  of  the  container 
thereby  allowing  the  container  to  sink  into  the  sea 
Ded  in  a  substantially  upright  position.  Normally,  the 
container  would  be  substantially  wholly  buried  to 
ninimise  the  risk  of  detection  by  underwater  search 
squipment  or  accidental  damage  by  equipment 
noving  along  the  sea  bed.  Sand  or  silt  may  get 
washed  over  the  container  by  the  sea  with  the  result 
:hat  the  container  may  be  completely  covered. 

Control  of  the  self-burial  means  may  be  effected 
jsing  appropriate  sensors.  A  first  sensor  25  to 
detect  initial  contact  with  the  sea  bed  and  initiate 
aperation  of  the  motor  19  is  mounted  at  the  lower 
2nd  of  the  container  10  and  a  second  sensor  26  is 
nounted  adjacent  the  upper  end  of  container  10  to 
detect  burial  of  the  container  to  the  required  depth. 

The  upper  canister  13  is  formed  with  a  central 
vertically  extending  housing  30  the  lower  part  of 
which  contains  a  control  assembly  31  including  a 
sonar  receiver,  a  data  processing  device  and  an 
interface  device  for  interfacing  the  sonar  receiver 
with  the  radio  beacons  13.  The  upper  part  of  the 
housing  30  is  an  aerial  housing  32  containing  an 
extendible  sonar  aerial  mechanism  33  which  extends 
automatically  once  the  container  is  fully  buried  as 
detected  by  the  sensor  26. 

Around  the  central  housing  30  of  the  canister  13 
there  are  four  vertically  extending  tubes  35  each  of 
which  has  an  open  end  36  closed  by  a  watertight  seal 
37  within  each  of  the  tubes  there  is  a  "torpedo" 
shaped  communications  beacon  38  comprising, 
from  its  upper  end,  a  nose  39,  and  ground  plane 
antenna  with  flexible  ground  plane  40,  a  buoyancy 
tank  41  ,  an  electronics  bay  42,  a  battery  pack  43  and 
a  bottom  end  base  44.  The  base  44  of  each  beacon 
forms  a  piston  in  the  lower  end  of  its  tube  35  and  the 
lower  end  of  the  tube  is  connected  by  a  passage  46 
to  a  pneumatically  or  hydraulically  operated  ram  47 
containing  a  vertically  operating  piston  assembly  48. 
The  cylinder  47  is  connected  by  a  lateral  passage  49 
through  a  non-return  inlet  valve  50  to  the  aforesaid 
annular  passage  23  to  receive  a  charge  of  water 
therefrom  when  the  ram  48  is  returned. 

Ram  48  is  advanced  to  displace  water  from  the 
cylinder  47  through  passage  46  into  the  lower  end  of 
tube  35  to  force  the  beacon  38  contained  in  the  tube 
upwardly  fracturing  the  watertight  seal  37  to  project 
out  of  the  tube.  Once  the  seal  37  has  been  fractured, 
the  tube  35  will  flood  and  the  beacon  will  float 
upwardly  out  of  the  tube  to  the  surface  under  the 
influence  of  its  own  positive  buoyancy.  Operation  of 

the  hydraulic  pneumatic  rams  conneciea  to  piston 
assemblies  48  is  effected  by  a  rotary  switch 
construction  (not  shown)  triggered  by  a  signal  from 
the  control  assembly  31  described  above. 

5  It  would  be  appreciated  that  other  arrangements 
may  be  provided  for  displacing  the  beacons  38  from 
the  tubes.  For  example  the  seals  37  could  be 
frangible  or  held  in  position  with  vacuum  differential 
on  an  "O"  ring  and  and  solenoid  controlled  valves 

10  may  be  provided  connecting  the  tubes  to  the  annular 
chamber  to  flood  the  tube  of  a  beacon  to  be 
deployed.  Once  the  tube  has  been  flooded  to  bring 
the  tube  into  equilibrium,  the  beacons  could  be 
driven  out  with  hydro-static  pressure  or  a  gas  charge 

15  such  as  that  provided  by  firing  a  pyro-technic  type 
cartridge  could  be  utilised. 

The  control  assembly  31  of  the  underwater 
communication  device  receives  sonar  signals  from 
vessels  passing  within  range  of  the  device.  It  is  well 

20  known  that  each  vessel  has  its  own  individual  noise 
pattern  and  the  control  assembly  has  a  memory  in 
which  the  noise  patterns  of  all  known  friendly  and 
enemy  vessels  are  recorded.  The  control  assembly 
has  facilities  for  analysing  received  sonar  signals  to 

25  determine  whether  they  are  of  friendly  or  enemy 
vessels  and,  if  of  enemy  vessels,  to  initiate  the  firing 
of  one  of  the  radio  beacons  38  to  the  surface  to 
transmit  a  signal  by  radio  warning  that  an  enemy 
vessel  has  been  detected.  The  radio  beacons 

30  broadcast  coded  messages  on  surfacing  and, 
following  a  set  period  of  broadcasting  and  after 
acknowledgement  that  a  message  has  been  re- 
ceived,  a  programme  to  self-destruct  the  device  is 
initiated  automatically.  The  control  assembly  may 

35  also  be  arranged  to  cause  the  radio  to  transmit  a 
signal  identifying  the  vessel  detected.  These  mess- 
ages  could  be  received  by  ships  or  aircraft  hundreds 
of  miles  away  and,  if  necessary,  then  re-transmitted 
either  by  radio  to  other  ships  or  aircraft  or, 

40  acoustically  or  by  sonar  to  alert  and  activate  weapon 
systems  already  in  position  on  the  sea  bed. 
Examples  of  such  weapon  systems  are  described 
and  illustrated  in  our  European  Patent  Application 
No.  83306517.0. 

45  Thus  by  deploying  underwater  communication 
devices  in  accordance  with  the  invention  at  strategic 
locations  such  as  within  the  vicinity  of  enemy  ports 
or  passages  used  by  enemy  vessels,  a  listening 
watch  over  vast  areas  can  easily  be  maintained  and 

50  the  information  gathered,  passed  to  friendly  forces 
at  the  earliest  possible  moment. 

Reference  is  now  made  to  Figure  3  of  the 
drawings  in  which  a  modified  arrangement  is 
illustrated.  In  the  modified  arrangement,  each  of  the 

55  tubes  35  tapers  towards  its  lower  end  and  the 
bodies  of  the  beacons  38  taper  in  a  corresponding 
manner  and  are  dimensioned  to  provide  a  narrow 
gap  55  between  the  outer  wall  of  the  beacon  38  and 
the  encircling  wall  of  the  tube  35.  At  the  upper  end  of 

60  the  inner  canister  12  annular  resilient  "O"  ring  seals 
56  are  mounted  around  the  upper  open  ends  of  the 
tubes  35  and  each  of  the  beacons  38  has  an  annular 
rim  adjacent  its  upper  end  to  engage  the  encircling 
seal  56  of  the  respective  tube  35  in  which  the  beacon 

65  is  housed. 
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The  lower  end  of  each  beacon  38  is  formed  with  an 
annular  skirt  58  having  an  inner  annular  rib  59.  A 
plurality  of  latches  60  are  mounted  on  pivots  61 
around  the  lower  end  of  the  tube  35  to  project  into 
the  skirt  58  of  the  beacon  and  are  spring  loaded  by  5 
tension  springs  62  to  engage  with  the  rib  59  and 
retain  the  beacon  in  the  tube.  The  latches  are 
retracted  to  release  the  beacon  by  solenoids 
indicated  at  63. 

A  heavy  compression  spring  64  is  disposed  in  the  10 
underside  of  the  beacon  38  and  the  bottom  wall  65  of 
the  tube  35  to  assist  in  spacing  the  beacon  from  the 
tube  when  the  latches  60  have  been  released.  The 
beacon  could,  equally,  be  discharged  with  the 
assistance  of  a  gas  charge  or  hydraulic  pressure  15 
applied  to  the  underside  of  the  beacon. 

The  tubes  35  housing  the  beacons  are  initially 
filled  with  a  nitrogen  atmosphere  to  minimise 
corrosion  of  the  beacons  and  their  release  mechan- 
isms  when  the  communication  device  is  installed  on  20 
the  sea  bed.  There  will  be  a  considerable  pressure 
differential  depending  on  the  depth  of  water  in  which 
the  device  is  located  tending  to  hold  the  beacons  in 
the  container  tubes.  In  order  to  relieve  this  pressure 
differential,  each  container  tube  has  a  solenoid  25 
controlled  valve  (not  shown)  connecting  the  tube  to 
the  encircling  annular  region  23  between  the  inner 
and  outer  canisters  to  allow  water  to  bleed  into  the 
tubes  35  when  the  solenoid  controlled  valve  is  open. 
Both  the  solenoid  controlled  valves  and  the  solenoid  30 
controlled  latches  holding  the  beacons  in  the  tubes 
are  triggered  by  said  rotary  switch  from  the  control 
assembly  when  a  beacon  is  to  be  released  as 
described  above.  In  a  simplified  arrangement,  the 
"O"  ring  seals  56  are  omitted  as  are  the  solenoid  35 
controlled  valves  for  the  tubes  35  and  the  tubes  are 
allowed  to  flood  with  sea  water  on  immersion  of  the 
device  in  the  sea.  The  solenoid  controlled  latches 
holding  the  beacons  in  place  in  the  tubes  are 
constructed  and  arranged  so  as  not  to  be  affected  40 
by  sea  water  present  in  the  tubes. 

In  a  further  arrangement  according  to  the  inven- 
tion,  the  container  of  the  beacon  itself  is  constructed 
to  serve  as  the  transmitting  aerial  for  the  beacon, 
that  is  the  dome  of  the  beacon  embodies  the  aerial.  45 
The  dome  could  also  be  provided  with  a  gas-filled 
balloon  which  is  deployed  automatically  once  the 
beacon  reaches  the  surface  of  the  sea  to  enable  a 
radio  signal  to  be  transmitted  over  a  greater  range. 

Claims 

1.  An  underwater  communications  device 
comprising  an  enclosure,  means  to  anchor  the  55 
enclosure  to  the  sea  bed,  sonar  listening 
equipment  in  the  enclosure  for  receiving  sonar 
signals  from  the  surrounding  water,  a  plurality 
of  communication  beacons  enclosed  in  individ- 
ual  buoyant  containers,  means  for  releasably  60 
holding  the  beacons  in  the  enclosure  and 
means  for  releasing  a  beacon  from  the  enclo- 
sure  in  response  to  receipt  of  a  sonar  signal  by 
said  sonar  receiving  means  to  allow  the  beacon 
to  surface  and  transmit  signals  pursuant  to  the  65 

receipt  of  said  sonar  signals. 
2.  An  apparatus  as  claimed  in  Claim  1, 

wherein  the  sonar  receiving  apparatus  includes 
means  to  store  different  sonar  signals  emitted 
by  different  surface  or  underwater  vessels 
whether  hostile  or  friendly,  means  to  receive 
and  compare  a  sonar  signal  with  said  stored 
sonar  signals  and  means  to  initiate  release  of  a 
beacon  in  response  to  any  sonar  signal  identi- 
fied  as  being  that  of  a  hostile  vessel  to  transmit 
a  signal  indicating  the  presence  of  a  hostile 
vessel. 

3.  Apparatus  as  claimed  in  Claim  2,  wherein 
the  sonar  receiving  equipment  apparatus  is 
arranged  to  supply  information  to  the  beacon 
including  the  identity  of  the  vessel  detected  to 
be  transmitted  by  said  beacon  after  release  of 
the  beacon  from  the  enclosure  and  on  reaching 
the  surface. 

4.  Apparatus  as  claimed  in  any  of  the 
preceding  claims,  wherein  said  beacons  em- 
body  radio  transmitters  for  transmitting  radio 
signals  on  surfacing  indicating  the  detection  of 
a  "hostile"  vessel. 

5.  Apparatus  as  claimed  in  any  of  the 
preceding  claims,  wherein  means  are  provided 
for  communicating  with  one  or  more  remote 
weapon  systems  for  activating  the  weapon 
systems  to  be  used  against  a  target  detected  by 
the  sonar  equipment. 

6.  An  apparatus  as  claimed  in  any  of  the 
preceding  claims  wherein  the  enclosure  has  an 
upper  body  part  containing  the  sonar  equip- 
ment  and  said  beacons  and  a  lower  body  part 
having  means  to  bury  the  lower  body  part  in  the 
seabed. 
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