W 2010/ 028759pcT/ Ep2009/ 006330 DESCRI PTI ON Devi ce and net hod for warding
of f " obj ects approaching a ship under or on water 5 The invention relates to
an apparatus and a nmethod for defense agai nst objects which are approachi ng
a marine vessel under or on the water, by means of mnunition bodies or a

muni tion whi c¥b canoh@2dekonat ed under the_ 10 wat erpgdyipeeas hewvd4uh a fuze
devi ce, which nakes it possible to programthe water depth at which firing

can take place automatically. Apparatuses for defense agai nst underwat er
obj ects 15 approaching a marine veSES(RIELEWNas subnarines, torpedoes or
attacki ng swi nmrers, have been known for a long tinme. For this purpose, when

it is consid . e | threat, d h_.c S, Qr wat er
grenades ar eeI?'lg‘?le%g]%lnc% E“%tg‘ﬁ‘z&% irorq'agg E?ﬂeggﬁp%bo;s%g ur?&@rrv?%l%gl? anbj ect,
for exanple by neans of a depshiprndrr lauseh®eteFor exanple, even in the
Second Wil d War, antisubmarine weapons referred to as Squi d were used, for

25 which the | auncher was initiated directly by nmeans of a sonar

rangef i nder. The tHVETE4S8, L5 SdéCe APRHAEHSURAET Wattthel) €Qr three
mut ual | y i ndepardent lagadekicngpmdepth ahcgesraerpdrdaetiay a distiance of
about 250 m ivr(le fsregnt of .t heO marIiln% \éessgtl.rThg thnrleae deg%h char es 30 then
formed a tri angﬁ e wi th & si-de ?engthh of *dbout ~37 T The expﬁ“bréjio rldepth had
to be set inradiascer to Bentheosawpi¢h eachbeagetomhitsdkvowierapper at us had
]E_he gl sadyantager ntefrald a, ndsihhaty arphar akitiyeof deptih phregesichad to be
redin possible to program the water depth at which firing can

take place automatically.

Apparatuses for defense against underwater objects
15 approaching . a marine vessel, such as submarines,
torpedoes or attacking swimmers, have been known for a
long time. For this purpose, when it is considered that
there is a threat, depth charges or underwater grenades
are fired in the direction of the supposed underwater
20 object, for example by means of a depth-charge

launcher.

For example, even .in the Second World War, anti-
submarine weapons referred to as 8guid were used, for
25 which the launcher was initiated directly by means of a
sonar rangefinder. In this case, after detection of an
underwater object, thfee mutually independently acting
depth charges were fired at a distance of about 250 m
in front of the marine vessel. The three depth charges
30 then formed a triangle with a side 1length of
about 37 m. The explosion depth had to be set in

advance, to be the same in each case.

This known apparatus had the disadvantage inter alia,
35 that a plurality of depth charges had to be fired in
each case. Although it was possible to continue to
observe the underwater object using the sonar after

firing, accurate location of the underwater object



each case. Although it was possible to continue to observe the underwater
object using the sonar after firing, accurate |ocation of the underwater
obj ect sinply on the basis of the distance infornation obtained by the

‘'sonar was inpossible. Therefore, if the sonar echo obtained fromthe

underwat er objceebibeankfiiged constant, amimmedi ate gdt ke RS ool ed
wi t hout any 5 turning maneuvers with launchers launching to the side and to

the rear. Considerable a of. expl et fore had be used for the
g oh e

def ensi ve nedstiFes, &% a A5 wii'c Famage was
very hi gh. @)bIDEm@dZDWtﬁéSsOﬂar7wa5\hlmﬁ>p$\ﬁ3§olmt iijwlxlaﬁdled prfl arthet 0 this,

pursued the l.dea, of s B985 ELLAT YO MBCLAL A GURGIJ] Sorp expl osi ve

prolectlle an |r|n Is into the targ regi on by nean
| ar ge- cal i bercogﬁﬁanf:or aexdmmeelatﬁowtttzték WASrréeealrléeéuyﬁtaeuﬁhua@yﬁakes it

15 possi bke torprayi dandefenrsewagal uahnaheybmauﬁ@h@ﬁgtbe khke Sifser exanpl e
an underwat er gl ne%zl froma maringe ves p055| I ;[romp?ﬁ land as
st & &

wel |, over aZ?{ FOS 36%m andyS %‘rﬁ ary re% Jine 180 ectil e
strikes the Wb.EeEfsuefhaé acndbeluksddﬁepewhémeﬁﬁndlwdw@msselaect ed via a

speci al fuze | és‘?ﬂ%h ede I Wﬂ <RY gjhgct]{ 18 fuze, gy e @yggggg lé%Spr essure

fuze, V\/mchlstrlggered n the sel ected water dep isre
However, depeﬁéifﬁghéﬁ the application, different fuzes can al so be used, (for

exanpl e 25 pobexiim tyofuzes \mlzc;h aghien wae basi %)u@ﬂl%h@d”@@ﬂ@ki €o acoustic
or hydr odynagbc field of .t or del aé\ed ag! uzes, which respond

h
once a sel ecF8d°ti HEZSFESr tF‘ &g?oﬁf #3¢RE gptaﬁ &3?5@ fis "&F&fded) . 30
The inventi oprappatales andekpl deired phatecappreoacmdngfa fie ngattdriscan 35

vessel . is b%ﬁ‘ég Phet PQEQQte%gP&é%?k\E}g%ééﬂ 2N & JERied Ry aeang of which,

when it is there is a ter objects marine vessel “or objects
appr oachi ng 6ATHEXATPAE ke dHSBLEFSY c 4 ITEFF IR (@ f&is makes it

15 possible to provide defense against a submarine or the
like (for example an underwater mine) from a marine
vessel or, possibly, from the land as well, over a
distance of = 30 km away from the target region. The
projectile strikes the water surface and sinks deeper

20 until the depth selected via a special fuze is reached.
The projectile fuze may be a hydrostatic pressure fuze,
which is triggered when the selected water depth is
reached. However, depending on the application,
different fuzes can also be used, (for example

25 proximity fuzes which act on the basis of the magnetic,
acoustic or hydrodynamic field of the target, or
delaved-action fuzes, which respond once a selected

time after immersion of the depth charge has elapsed).

30 The invention is based on the object of specifying an
apparatus and a method by means of which, when it is
believed that there is a threat, underwater objects
approaching a marine vessel or objects approaching on
the water can be aﬁtacked specifically from the marine

35 vessel.

According to the invention, this object is achieved by

the features of claim 1. Further, particularly



advant ageous refinenents of the invention are disclosed in the dependent
clainms. The invention is essentially based on the idea of using 5 an
underwat er | ocation installation to determ ne both the range and the
‘direction, and therefore also the depth of an object approaching the marine

vessel , and gfo tdparykikyEeg this data-te a fire copds pdptodmi@zfor a
firing device, which can be ainmed about two axes, 10 for a nmunition

| auncher. The fire control conmputer then . of . the object and the munition
nuni ti on body T UNdEAREHEr r?%lgg'fqﬁ%\[zstﬂg OBT etV HHT 91 salfeecfﬁ]isrcgdjﬁeépai m an
appropri ate inurdhel depbodygnhaslbeen. fired, this strikes the water surface in
an accurately predefined area above the object or, in the case of an object
approaching on the water, at a predeterm ned distance fromthis object. In
20 addi ti on, TBéf dreerféCruAFt PEREBBYYL 1S B399l 01 HES i Gt riinConput er
programs the dnuzendiemiaeer nldher i thenabpdyi Glicho t Bat erthensuniddron body is

dotonated ot b edeier Tt depbalier, st g Lhs Jpl oy syt fgge 1 order
depth of an object approcaching the marine vessel, and
of transmitting this data to a fire control computer
for a firing device, which can be aimed about two axes,
10 for a munition launcher. The fire control computer then
uses the position data of the object and the munition
ballistics of the munition body (underwater
grenade) /munition used to attack the object and its
launch veiocity to determine the data required to aim
15 the firing device such that, after an appropriate
munition body has been fired, this strikes the water
surface in an accurately predefined area above the
object or, in the case of an object approaching on the
water, at a predetermined distance from this object. In
20 addition, before the munition body is fired, the fire
control computer programs the fuze device in the
munition body such that the munition body is detonated
at a predetermined depth after striking the water
surface in order to destroy the underwater object, or
25 to stop an object approaching on the water surface (for
example a boat loaded with explosives) and to force it

to reverge as a result of the rising pressure wave.

By specifically attacking objects approaching the
30 marine vessel in this way, considerably smaller amounts
of explosive are required than is the case with known
comparable apparatuses. In this case, the amount of
explogive can also be chosen such that it does not, for
example, kill an approaching attacking swimmer, but
35 merely makes him incapable of combat. This avoids the

risk of unintended death and other collateral damage.



25 to stop an object approaching on the water surface (for exanple a boat

| oaded with explosives) and to force it to reverse as a result of the rising
pressure wave. By specifically attacking objects approaching the 30 marine
vessel in this way, considerably smaller anmounts of explosive are required

than is the gaseowol/b2kmewn conpar abl e appar at usespet Jeddyoe %330t he anount
of expl osive can also be chosen such that it does not, for exanple, kill an

appr oachi ng tackl r makes h|n1|nca abl e of conbat.
This avoids t rls “?%Ennﬁfxﬁ%éﬁndéégﬁ z&étb?ﬂefagoll teré?“&gﬁage. VO
2010/ 028759- cAnsPET/ 81) 2009/ CUE33GYHremunderiwat efetlegratien bonst aeat i on nay,
for exampl e, Gapshst % e gltgp\f%a%m%gl boylLen del ep afe%g bge distance

to the approachlng rota t he tion son
direction of tfe BFééﬂOHS Fﬁﬁéﬁer the pl dFERTEPOf Pasdifre F%@é%ﬁon sondes

arranged at @o@bste@nceafr%u@ﬁelladwt hef cprsaise heoprevbeed g‘d?lrde@ccurately

determ ning the direction_of,.t he approachi ng obje W th th t ance
bot ween the FOCAFEGR. findBs HEFRG-Ehduai sHih GRAEFRe St eGLFoN LT 10 ¢ he
obj ect can b@rdeu§ed1nkdfbyCCheadeI?et@merMRsnagceémbedmeeutim@ lodcat i on

sondes and ttag ARy %%r&;l;ﬂﬂgob:lbﬁ%tct 'mﬂfrge{hé OdQBEAH@é' }Se%&éﬁk chie
obj ect, as “be

appr oachi ng found expedi ent for | east one of
the 15 | ocat r@ﬁa§éﬁae§°6‘fie% h%eh%e@%%%? f’r%httil't% dév @ér@@tb}@nu%d to
det erm neot hehap@bga@bl Bgnobe egtréyPtned Sipni@id ne £ BiteaCKidiGrancrger

70 Furt her  dBESIPE anae atioort agbe B Ehe v Rt RS R 1 T Boconkavi dont from
the foll owi ng exenplary enbodi nent, which will be explained with reference
to a figure. ;Ihg figurg éﬁ@?ﬂ@ﬂf%é%é}@o&’ﬁe (5 R JIRLRE it
has been found to be expedient for at least one of the
15 location sondes of the underwater location device to be
used to determine the approaching object type,
(submarine, attacking swimmer, torpedo), thus allowing

the munition to be fired to be chosen appropriately.

20 = Further details and advantages of the invention will
become evident from the following exemplary embodiment,

which will be explained with reference to a figure.

The figure schematically shows the bow of a marine
25 wvessel 1 which is being approached by an attacking
swimmer 2 under the water, in order, for example, to
attach a limpet charge, which can be fired remotely, to

the marine wvessel 1.

30 Location gsondes 4 of an underwater location
installation 5 are located under the water surface 3 on
the hull wall of the marine vessel, and can be used to
determine not only the distance to the attacking
swimmer 2, but also the direction in which the

35 attacking swimmer 2 is approaching the marine vessel 1
(and therefore also the depth at which the attacking

swimmer 2 is located under the water surface 3).



25 vessel 1 which is being approached by an attacki ng swimer 2 under the
water, in order, for exanple, to attach a |inpet charge, which can be fired
renotely, to the marine vessel /. 30 Locationsondes4ofan underwaterl| ocation
installation 5 are | ocated under the water surface 3 on the hull wall of the

nmari ne vesse!WO az:bqéﬁ%%tgggused to detergi ne not on{,%,r{ﬁgzg%;é@%koto t he

attacki ng swi nme but also the direction in whic t acki ng
swimmer 2 is approaching the marine vessel 1 (and therefore also the depth

at whi ch t he Ta atidaiyabitmiacat icg |igcaeddatadsr 5t He vamerecded doe 3).  The

underwat er | agaidson énstabbabpenabel S 16aaBECHAE bya Mednge0f appipri ate
lines via a fire control cog]puter 6.t0 tge,actu ting, drives (%Bt

i |1 ustrated) SFPRYEFr PndCd&dEc 8 EFAT AT sTERER® a 19T i g B 97 & a 5
muni tions | aunchierirgy whiwcircd s(irocatedl oms¢ he fMarine bessel) 17awmd can be

ai med aboyt tyo ;%88 Afat?rﬁﬁﬂaraz8t i%’?xde{&’f‘tl%'&a‘c88atdg926h8_stn@aléiﬁxté on 5 has

detected the attacking swnmer 2, the signals receive with the aid of
the | ocati on V&&f@ds 142aFeC3Uphfi 2H1D BN PWCeR*9S - whi ch eval uates the
signals and their propagation tine differences, in a manner known per se.

The position _data obtained in this way s supplied to.15 the fire control
computer 6, Wi cHPThen® ug‘g@ Pﬁge58§F?¥oh08§Fgng IPﬁEaéi?Eu‘:Wna fFiSmmer 2 and
t he nmuni ti on dealkkicstli cheofatttaekimgi tswdmmbedp/, mimict | OBl susedtdioreat t ack t he
att acki ng,sw g{g@_r I [ o cit g the data
requir engor ait%engﬁtd\rll\gkf F??n%ggae%/?%g %?Hcgo%) 4t hayeréag?%%llqr?? g:l’%l ‘\?es of the
firing devi c6°FPUTRE fPri nghHelvi v yadeshefilgi netigad vmeditaliheiitn azi muth

and el evati oprbpageeobfanege Wi frdhehdd,ain a manner known per se.

The position data obtained in this way is supplied to
15 the fire control computer 6, which then uses the
position data of the attacking swimmer 2 and the
munition ballistics of the munition body/munition 10
used to attack the attacking swimmer 2, as well as its
launch wvelocity to determine the data required for
20 aiming the firing device 7, for the actuating drives of

the firing device 7.

The firing device 7 1s then aimed automatically in
azimuth and elevation in accordance with the data

25 determined by the fire control computer 6. In addition,
a fuze device (for example a programmable pressure
fuze) of the munition body 10, which is still located
in the firing device, 1s programmed by the fire control
computer via an electrical connection in respect of the

30 water depth and detonation time and/or detonation depth
at which the munition body 10 will be initiated. The
electrical connection may be of an inductive nature.
Alternatively, known fuze-setting units can also be
included.

35
After the munition body 10 has been fired, it strikes
the water surface 3 in a predefined area 11 above the

attacking swimmer 2 and then falls to the preset depth,



25 determned by the fire control conputer 6. In addition, a fuze device
(for exanple a programmabl e pressure fuze) of the nmunition body 10, which is
still located in the firing device, is programed by the fire control
conputer via an electrical connection in respect of the 30 water depth and

detonati on t iwee 2and/epsgdebonati on depthgat which thermouddondydye 10 wil |
be initiated. The el ectrical connection may be of an inductive nature.

Al ternatively, kno f.uze-setting units.can also he included. 35 Atter the
Nt £ on bodfT10PHAE Bhenet APEAITF Easth7 Kok HeAdS ANFRET 3 F a

predefi ned areadé¢tedbovefffketatvtackirngoshiaimero2 dhdst lperrpoakl, s the t he
preset depth 201 9- . 6. / 0 bOQ@%S wWhi it d$ detonated
and the attacuﬁggléaﬁg%g%§%§igugé%gégegeﬁgegfectjvgh€%$ co _af%wﬁir this

pur pose, theafAPri 6826r whhehnbhi §9oFS bodly MO HeyP have Hafdlidgedgct i on fuze
which tri gge][sglbaeeaui%ﬁ;la@g d@_@tlhe%ﬁmeﬁllg ihereisal e@fi@er&é Q{jel@%tela af L er

i mrer sion, after sel ected .ti me has el apsed or.a. sel ected de as been
reached, for “é¥&nprE ﬁ;aﬁfgﬁs ©6f %a W&f@aﬁe(?tﬁlr é‘@u%@%fe@a%'\fé?

2010/ 028759- £or- PEAMEP2 009/ 08831 issthyofrosekérd enpeesyubel Sudd/ari ne vesse

2At t acki ng swi mrer, underwater object, object 5 3Water surface 4Location
sonde



S5Underwater |ocation installation 6Fire control conputer 7Firing device 10
8Muni tion [ auncher 9Conputer 10Munition body/rmunition 11Area WO

2010/ 028759_ 8 _PCT/ EP2009/ 006330 PATENT CLAIMS 1. A nethod for defense
agai nst objects (2) which are approaching a marine vessel (1) under or on

the water, 5 erzpﬁgpﬁéggsgunition bodi or a nuniﬁéfZF§§699 lGhcan be

detonated un ef surface (3), having a fuze ‘devi ce, I'ch makes it
possible to programthe water depth at which firing can take place
automatical |y, having the f&RESWPhgrstefaRce EYAPYé er mi nation of the

di stance and the -direction of the approaching object (2) with respect to

t he mari ne vessel (1&, .
1 arine vessgel

Attacking swimmer, underwater object, object
Water surface

Location sonde

Underwater location installation

- Fire control computer

Firing device

10 Munition launcher

Computer

H WY 0o 3 &0 0o W oN

0 Munition body/munition

11 Area



b) determ nation of actuating signals for the actuating drives of a firing
device (7) for the munition (10) with the aid of the determ ned position
signals of the approaching object (2) and fromthe nunition ballistics of
the nmunition (10) used to attack the object (2), and its launch 20vel ocity,
as well as c). . progr ' of the munitign (10) in tonati on
ti me and/ or J%Cfgﬁgtoﬁg?i%gggth at which tge muni ti onﬁﬁ%&&%&)ﬁ/%ﬁﬁti at ed.
25 2. The nethod as clained in claim1, characterized in that the direction
of the approachi ng object (2) canPBEENEtEkddMed with respect to the narine
vessel (1) by the different distances between the |ocation sondes (4) and

t he approaching object (2). 30 3. The nethod as clainmed in claim1l or 2,
characterized in fhAEHRE £PFi AGLERTE cRIT ST LRIGEE e byt &%uat i ng
signals for tdwraetchahgng danies suelellhaty ahtiet bkr iong,tHehavamuy,ti on (10)
strikes the ter 35 surf , in_a.predefine [ 1 bove the object
(2) or at Ea \FI)J\'%e e?%rsn‘i ﬁéd%ﬁséggzﬁgebfoﬁé%st ﬁjgf o%j gllésl?%l(‘ ]ré\B?Zd”%&C(JES?SQ_ 9
_PCT/ EP2009/ 00633¢ 4enpraysar ange:f dhedefodigge sagdieast (Ghj.edieyif®) anhich are

app_roachi ng Efuri_%rié@vi/@é,selnhﬁé% Updess oft Oﬁo%Q%Wét & BYoHEAUS t@fe muni tion
bodi es or a muniti ondg%g% V\/néé:h can, be detonated under the water surface

(3), water which firing can take place
automatically, having the following steps:

10
a) determination of the distance and the direction of

the approaching object (2) with zrespect to the
marine wvessel (1),
b) determination of actuating signals for the

15 actuating drives of a firing device (7) for the

munition (10) with the aid of the determined
position signals of the approaching object (2) and
from the munition ballistics of the munition (10)
used to attack the object (2), and its launch

20 velocity, as well as

c) programming of the munition (10) in respect of the
detonation time and/or detonation'depth at which
the munition (10) will be initiated.

25 2. The method as claimed in claim 1, characterized in
that the direction of the approaching object (2) can be
determined with respect to the marine wvessel (1) by the
different distances between the location sondes (4) and
the approaching object (2).

30
3. The method as c¢laimed in claim 1 or 2,
characterized in that the firing device (7) is directed
by the actuating signals for the actuating drives such
that, after firing, the munition (10) strikes the water

35 surface (3) in a predefined area (11) above the

object (2) or at a predetermined distance £from the
object (2}.



5 having a fuze device, which nmakes it possible to programthe water depth

at which fir
a) the appar

ing can take place automatically, having the follow ng
atus conprises an underwater |ocation 10installation (5

f eat ures:
), b) the

underwat er | ocation installation(5)is connected via a conputer (6) to the

actuating dr
be arranged
the munition

o oo 18y essel (1) dnd can be BERCEEARGUAOUIE%

(10) which is located in the firing device (7) in the

whi ch can
Xes, C)
muni tion

| auncher (8),4is cdonmectedtvisafar dedensiecabatnanectierncs o(2hewlcortput er (6)

in order to
appar atus as
| ocation ins

PLQOT apEhe-datonat ion-;2Qt | pEs and/ gF ) defppat i op depti,e
clained 1n claim4, characterized in that the under
tYeati G (BFaRDnpEi FEELAIPNUPSRILEy 6F [FocHttidh Fontkd

5. The
wat er
(4) at a

25 di stance fygmronga@neichefet bndthed appakat uhaswstat nedrifacel ajam 4 or 5,

characterize
with the aid
install ation

10

20

25

30

35 .

in_that the approaching qbject type cap be determ ned
e 61 LHES 3007 BEaTH or bTteSERT Sof Lt heDQTitr it ar°
H¥o)gram the water depth at which firing can take place

automatically, having the following features:

a) the apparatus comprises an underwater location
installation (5),

b) the underwater Jlocation installation (5) is
connected via a computer (6) to the actuating
drives of a firing device (7) of a munition
launcher (8) which can be arranged on the marine
vegsel (1) and can be aimed about two axes,

c) the munition (10) which is located in the firing
device (7) in the munition launcher (8), is
connected wvia an electrical connection to the
computer (6) 1in order to program the detonation

time and/or detonation depth.

5. The apparatus as claimed in claim 4, characterized
in that the underwater location Iinstallation (5)
comprises a plurality of location sondes (4) at a

distance from one another.

6. The apparatus as claimed in claim 4 or &,
characterized in that the approaching object type can
be determined at least with the aidv of one of the
location sondes (4) of the underwater location

installation (5).

7. A munition (10) for use in an apparatus as claimed
in one of claimg 1 to 3, characterized in that the
amount of explosive is chosen such that an undexrwater
noise 1is produced for defense against an attacking

swimmer, and in the case of approaching boats etc.,

at | east
| ocati on



7.A munition (10) for use in an apparatus as clainmed in one of clains 1 to
3, characterized in that the 35 anount of explosive is chosen such that an
underwat er noi se is produced for defense against an attacking sw mrer, and
in the case of approaching boats etc., WD 2010/028759- 10

- PcT/ Ep2009/ QRH3IA ot/agy786e caused to stpp and/ or LeryeyNEsSE, RYsdde i sing
pressure wave. 8. The nunition as clainmed in claim4, characterized 5 in

that a del ayed-action fuze is included, which is tri ggC;tPered once a sel ected
time after | hiYsiPdR R85 apSedton. aREChuRP t FOREEES cPhi TR T4 id%i m 4 or
5, 10 char actpatdszedel wat/Bat a hydrostatic pressure fuze is included, which
is triggered on reaching the selected water depth after inmmersion.
8. The munition as claimed in c<¢laim 4, characterized
5 in that a delayed-action fuze is included, which is
triggered once a selected time after immersion has

elapsed.

9. The munition as claimed in claim 4 or 5,
10 characterized in that a hydrostatic pressure fuze is
included, which is triggered on reaching the selected

water depth after immersion.



