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Description

This invention relates to underwater commu-
nication 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 sens-
ing 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 fransmitted 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 un-
derwater communication devices which could de-
tect and disseminate information on the shadowing
vessel and prepare weapon systems to destroy it.
Such weapon systems could be of a type de-
scribed or illustrated in EP-A-0110554.

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 vulner-
able to land based aircraft. It is even more difficult
fo maintain surveillance and at the same time re-
main 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 ves-
sel movements and then providing a long range
signal to communicate the detection of an enemy
vessel or vessels.

This invention provides an underwater commu-
nications 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 plural-
ity of communications beacons enclosed in individ-
ual buoyant containers, means for releasably hold-
ing the beacon in the enclosure and means for
releasing a beacon from the enclosure in response
o receipt of a sonar signal by said sonar receiving
means fo allow the beacons to surface and to
fransmit a signal pursuant to the receipt of said
sonar signal.
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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 {o initiate release of a beacon in
response to any sonar signal identified as being
that of a hostile vessel to transmit a signal indicat-
ing the presence of a hostile vessel.

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

In any of the above arrangements, the beacons
may embody radio fransmitters for fransmitting ra-
dio signals on surfacing indicating the detection of
a "hostile" vessel.

In any of the above arrangements the appara-
tus may be provided with means for communicat-
ing with one or more remote weapon systems for
activating the weapon systems to be used against
a target detected by the sonar equipment.

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
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;
and

Figure 2 is a plan view of the device of Figure 1;
and

Figure 3 is a detailed view of a modified form of
communication device.

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 11. The upper part of the container 10 contains
a 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.

The outer container 10 is, as indicated above,
of elongate form and generally cylindrical cross-
section. 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
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
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helical agitator/auger 16 for loosening the material
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 con-
tainer 10 and for loosening sand or silt under the
container. The centrifugal pump 15 is driven by an
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 in-
dicated by chain lines 22, and forces it radially
outwardly to the lower end of an annular region 23
between the outer container 10 and the inner can-
isters 12 and 14. The sand and silt are forced
upwardly through this annular region to be expelled
as indicated by arrows 24 at the upper end of the
container 10. In the embodiment 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 mecha-
nism downwards so this end settles on the sea
bed. Operation of the drive motor 19 driving pump
15 and 17 and the agitator/auger 16 forces 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 bed in a substantially
upright position. Normally, the container would be
substantially wholly buried to minimise the risk of
detection by underwater search equipment or ac-
cidental damage by equipment moving along the
sea bed. Sand or silt may get washed over the
container by the sea with the result that the con-
tainer may be completely covered.

Control of the self-burial means may be effec-
ted using appropriate sensors. A first sensor 25 to
detect initial contact with the sea bed and initiate
operation of the motor 19 is mounted at the lower
end of the container 10 and a second sensor 26 is
mounted adjacent the upper end of container 10 fo
detect burial of the container o the required depth.

The upper canister 12 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 ex-
tends automatically once the container is fully
buried as detected by the sensor 26.

Around the central housing 30 of the canister
12 there are four vertically extending tubes 35 each
of which has an open end 36 closed by a water-
tight seal 37. Within each of the tubes there is a
"torpedo” shaped communications beacon 38
comprising, from its upper end, a nose 39, and
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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 verti-
cally 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. Opera-
tion of the hydraulic/pneumatic rams connected to
piston assemblies 48 is effected by a rotary switch
construction (not shown) triggered by a signal from
the control assembly 31 described above.

It would be appreciated that other arrange-
ments 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 dif-
ferential on an "O" ring and solenoid controlled
valves 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 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 known that each vessel has its own individual
noise pattern and the control assembly has a mem-
ory in which the noise patterns of all known friendly
and enemy vessels are recorded. The control as-
sembly has facilities for analysing received sonar
signals to determine whether they are of friendly or
enemy vessels and, if of enemy vessels, 1o 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 broadcast coded messages on surfacing
and, following a set period of broadcasting and
after acknowledgement that a message has been
received, a programme to self-destruct the beacon
is initiated automatically. The conitrol assembly
may also be arranged to cause the radio to frans-
mit a signal identifying the vessel detected. These
messages could be received by ships or aircraft
hundreds of miles away and, if necessary, then re-
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transmitted either by radio to other ships or aircraft
or, acoustically or by sonar to alert and activate
weapon systems already in position on the sea
bed. Examples of such weapon systems are de-
scribed and illustrated in EP-A-0110554.

Thus by deploying underwater communication
devices in accordance with the invention at strate-
gic locations such as within the vicinity of enemy
ports or passages used by enemy vessels, a listen-
ing watch over vast areas can easily be maintained
and 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 illus-
trated. In the modified arrangement, each of the
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 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 en-
gage the encircling seal 56 of the respective tube
35 in which the beacon is housed.

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 tension springs 62 to engage with the rib
59 and retain the beacon in the tube. The laiches
are retracted to release the beacon by solenoids
indicated at 63.

A heavy compression spring 64 is disposed in
the 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 dis-
charged with the assistance of a gas charge or
hydraulic pressure applied to the underside of the
beacon.

The tubes 35 housing the beacons are initially
filled with a nitrogen atmosphere to minimise corro-
sion of the beacons and their release mechanisms
when the communication device is installed on 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 controlled valve (not shown) connecting
the tube to the encircling annular region 23 be-
tween the inner and outer canisters to allow water
fo bleed into the tubes 35 when the solenoid con-
trolled valve is open. Both the solenoid controlled
valves and the solenoid controlled latches holding
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the beacons in the tubes are friggered 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 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 by sea water
present in the tubes.

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

Claims

1. An underwater communications device com-
prising an enclosure, means to anchor the en-
closure to the sea bed, sonar listening equip-
ment in the enclosure for receiving sonar sig-
nals from the surrounding water, a plurality of
communication beacons enclosed in individual
buoyant containers, means for releasably hold-
ing the beacons 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 beacon to
surface and fransmit signals pursuant o the
receipt of said sonar signal.

2. An apparatus as claimed in Claim 1, wherein
the sonar receiving apparatus includes means
to store different sonar signals emitted by dif-
ferent surface or underwater vessels whether
hostile or friendly, means to receive and com-
pare a sonar signal with said stored sonar
signals and means to initiate release of a bea-
con in response to any sonar signal identified
as being that of a hostile vessel to fransmit a
signal indicating the presence of a hostile ves-
sel.

3. Apparatus as claimed in Claim 2, wherein the
sonar receiving equipment apparatus is ar-
ranged 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 reach-
ing the surface.
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Apparatus as claimed in any of the preceding
claims, wherein said beacons embody radio
fransmitters for transmitting radio signals on
surfacing indicating the detection of a "hostile"
vessel.

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

An apparatus as claimed in any of the preced-
ing claims wherein the enclosure has an upper
body part containing the sonar equipment and
said beacons and a lower body part having
means to bury the lower body part in the sea
bed.

Patentanspriiche

1.

Eine Unterwasserverbindungsvorrichtung, die
folgendes enhdlt: Einen Behdlter, Mittel zur
Verankerung des Behilters im Meeresboden,
Sonarhorchgerat in dem Behilter flir den Emp-
fang von Sonarsignale von dem umgebenden
Wasser, mehrere Verkehrssender, die in indivi-
duellen Behéltern mit Auftrieb verschlossen
sind, Mittel flr die Festhaltung der Sender im
Behilter, so dass sie freigemacht werden k&n-
nen, und Mittel flir die Freimachung eines Sen-
ders von dem Behdlter als Folge des Emp-
fangs eines Sonarsignals durch das erwidhnte
Sonargerdt, um es dem Sender zu ermdgli-
chen, die Wasseroberfliche zu erreichen und
Signale nach dem Empfang des erwdhnten
Sonarsignals auszusenden.

Ein Apparat wie im Anspruch 1 gefordert, in
welchem der Sonarempfangsapparat folgendes
enthilt: Mittel zum Speichern von verschiede-
nen Sonarsignalen, die von verschiedenen
Uberwasser-  und Unterwasserfahrzeugen
(feindliche oder freundliche) ausgestrahlt wer-
den, Gerite flir den Empfang und den Ver-
gleich eines Sonarsignals mit den erwdhnten
gespeicherten Sonarsignalen und Gerdte um
die Freimachung eines Senders zu bewerkstel-
ligen in Verbindung mit dem Empfang jeden
Sonarsignals, das als von einem feindlichen
Fahrzeug kommend identifiziert wird, um ein
Signal zu senden, das die Anwesenheit eines
feindlichen Fahrzeuges meldet.

Apparat, wie in Anspruch 2, in dem das Sonar-
empfangsgerdt so gestaltet ist, dass es Infor-
mation an den Sender leistet, sowie die Identi-
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tdt des entdeckten Fahrzeuges, um von dem
erwdhnten Sender weitergesendet zu werden,
nachdem der Sender vom Behilter freige-
macht worden ist und die Oberfliche erreicht
hat.

Apparat, wie in vorher erwdhnten Anspriichen
gefordert, in welchem die erwdhnten Sender
Radiosender fir die Sendung von Radiosigna-
len enthalten, die, wenn die Oberfliche er-
reicht, die Entdeckung eines "feindliches"
Fahrzeuges melden.

Apparat, wie in vorher erwdhnten Anspriichen
gefordert, in dem Mittel fir den Verkehr mit
einem oder mehreren entfernten Waffensyste-
men enthalten sind, um die Waffensysteme fiir
den Gebrauch auf ein Ziel zu aktivieren, das
vom Sonargerit entdeckt worden ist.

Ein Apparat, wie in vorher erwdhnten Anspri-
chen gefordert, in dem der Behdlter einen obe-
ren Teil hat, der das Sonargerdt und die er-
wihnten Sender enhilt, und einen unteren
Teil, der mit Geriten flir das Vergraben des
unteren Teils in den Meeresboden versehen
ist.

Revendications

Dispositif de communication sous-marine com-
prenant une enceinte, un moyen d'ancrage de
I'enceinte au fond de la mer, un équipement
d'écoute sonar dans l'enceinte pour recevoir
des signaux sonar provenant de I'eau environ-
nante, une pluralité de balises de communica-
tion enfermées dans des conteneurs flottants,
un moyen pour maintenir la balise dans l'en-
ceinte, de fagon & pouvoir la larguer, et un
moyen pour larguer une balise de I'enceinte en
réponse 2 la réception d'un signal sonar par
ledit moyen récepteur sonar pour permetire
aux balises de faire surface et d'émettre des
signaux conformément 2 la réception dudit si-
gnal sonar.

Dispositif selon la revendication 1, dans lequel
le dispositif récepteur sonar comprend un
moyen pour mémoriser des signaux sonar dif-
férents émis par des navires de surface ou
sous-marins différents suivant qu'ils sont hosti-
les ou amis, un moyen pour recevoir et pour
comparer un signal sonar avec lesdits signaux
sonar mémorisés et un moyen pour initialiser
le largage d'une balise en réponse & un signal
sonar quelconque ideniifié comme étant celui
d'un navire hostile, pour émettre un signal indi-
quant la présence d'un navire hostile.
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Dispositif selon la revendication 2, dans lequel
le dispositif récepteur sonar est congu pour
délivrer & la balise une information incluant
l'identité du navire détecté pour qu'elle soit
émise par ladite balise aprés largage & partir
de I'enceinte et au moment ol elle fait surface.

Dispositif selon I'une quelconque des revendi-
cations précédentes, dans lequel lesdites bali-
ses incorporent des émetieurs radio pour
émettre, lorsqu'elles font surface, des signaux
radio indiquant la détection d'un navire
"hostile".

Dispositif selon I'une quelconque des revendi-
cations précédentes, dans lequel il est prévu
des moyens pour communiquer avec un ou
plusieurs systémes d'armes situés a distance
pour actionner le systéme d'arme 2 utiliser
contre une cible détectée par I'équipement so-
nar.

Dispositif selon I'une quelconque des revendi-
cations précédentes, dans lequel I'enceinie a
une partie corps supérieur contenant I'équipe-
ment sonar et lesdites balises et une partie
corps inférieur contenant un moyen pour enter-
rer la partie corps inférieur dans le fond de la
mer.
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