; >?7e3e43J{40xxyz8zz6zTJ{"& 3 ocT zoo2 Mortar fuse with a fan Weel The
i.nvention relates to a nortar fuse conprising a fan wheel as set forth in
t-he classifying portion of claim1. The usual nortar fuses have a fan wheel
.generator which, by neans of the fan wheel which rotates in the ZBQ@qquS
air, serves to generate the energy for the fuse and to drive the safety
devi ce. Fan wheel generators of that kind suffer fromthe di sadvant age that
the energy generated is dependent on the speed of rotation of the fan wheel
generator, which can fall to zero at 20 15 20 25 30 t he apogee of the
trajectory of the nortar shell. That can result in an energy failure or at
| east adverse effects in ternms of reliability of the fuse. A further
problemis that the fan a 1 flight and cone to a
stop, also with the problem of energy failure. US-A-2 403 567 discl oses a

fuse conprisi nghea frentheel Aohtgenebatd ngRlaectiiseal cdrigriBEngn@r Wan An
activation wheel which is driven by the fan wheel is displaced along a
spiral by"RASlt @& 8% thRF thot At Fhfh DR sEhby gh PRAESPD £Hd SPRéfcks an acid

contai ner of afheGisuMat abteabats8EYha £1R6t kheal | yerdhladtve ariiwatdyon
wheel is not disclosed. The OIE)fJ ect of the present invention is to propose a

d h
hi ghly rel535 e Hor tEE £ U8 i ANRRLch"PRED enEP I SUppty ofP] hef ¥Use Hoes not
depend omieQnkeiuesiStd Qfetibir@te Ofhd Rmelan Bbeethe el AMGNEL Ofr Atd ahles t hat
object in _accordance with the features of the invention sef forth in the
ol SR PR o MBS P GPEoBa SR HiFY HE HoPHEE Rat Fhatdse of |
per se kntiwadashtacsd alae hatt engrgurgengritédhis pdependestf on €iod | aafeldon of
an activatdon eel iyen_by the _fan wheel, with a pr erm ned tine
o1 2y bortiegRtRBERTL 0 ot BEn £t Bl et FPRSEART ae PhHIVGE GPItnEs sEXARatiton
posi ti on.thiseppageaipOthichers Psqmeatyi ve tlypencaftabathell. Ihad, cast tesiliton
agal Cora i azilzurfre? 7t g%acsﬁ{]tea‘?c}v”etr%%r'%Of‘%e%fcfagge r%‘%fm%r%ft he

n10 .inza3 0ener 0 .
batterylsfurflyo rationa (S atest Tro ment 1n tinme

t hat t he r3dedibity cifattihen fobet he fumthemmepkobbemold diger tha famposttegeit
Cons) Ser ST EEITE ), OHE" PRI Yy cHHE (WSS Sob ash e th o
problem of energy failure.
US-A-2 403 567 discloses a fuse comprising a fan wheel for

15 generating electrical firing energy. An activation wheel which is
driven by the fan wheel is displaced along a spiral by virtue of
the rotation of the fan wheel and pierces an acid container of an
activatable battery. An electrically active activation wheel is
not disclosed.

20 The object of the present invention is to propose a highly
reliable mortar fuse in which the energy supply of the fuse does
not depend on continuous rotation of the fan wheel.

The invention attains that object in accordance with the
features of the invention as set forth in the main claim.

25 The invention is therefore based on the point that the use
of a per se known activatable battery during flight provides for
activation of an activation wheel driven by the fan wheel, with a
predetermined time delay between launch of the projectile and
attainment of the actuation position. Depending on the respective

30 type of battery used, activation again
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time of activation of the battery, it is provided that the activation wheel
canh be displaced along a spiral on the shaft of the rotating fan wheel and
can be brought’ into contact with the activatable battery. In a dezglﬁiqapt
~of the invention, it has been found particularly 10 desirable tha @ /]
-activatable battery conprises a battery CQntainer with the battery cells
and an acid container which is directly adjacent but separate therefrom
whi ch acid container can be pierced by the activation wheel whereby acid

flows into the batter ontai ner. .ln e\ t .

confi gur at i on' HEREP ?é?\%@lﬁ"t peiod of tﬁg;ﬁ%@{’%ﬁ% P%%EB'a% {@é{f@g{gpﬂpal'o}t t he
fuse, it is pjsopt ghedatdirtfrémethatimamiehtin thee thitathespeahef rotatioh, ofughen
rotation thereof, noves past a coil and generates energy. That energy

serves duri ngfamwhgelis\ng lopgepradersrtantcansidesation dn $aipps ©f epREabitiy ehe
fuse and in p@,{tﬁg_)gl ar serves for the supply of energy 20 for a counter
whi ch control 8'% time function of the fuse. Finally, a further

configurats on of theatcordahé@with avdeletoprnaht ofiche inverstien, wprafiteytheovwer

supply whi ch includes one or re capacitors an I ch co-operates with the
activation whd@e ghactivation of theclatseryy 4t i'%rﬁ’r%‘f'g?agr@&}ﬁ? JDt|Vr?t'tol'i‘eWJE‘\‘i?éht of

a possi bl e pouer ggaaikﬁge%grllafgie%ﬁraqfoﬁ B SRaRAr! teVrotdtifig RR [ARIAYaRP Wer

supply can al S0 be use a fan generator. The inventlon
wi || be descrcarebeibroggktinte cdetait/wible tlé aafivatabbs battang of two

oo ot o s 1 &, B B0 e TRt e BEERHATBA pfciy
10 desirable that the activatable battery comprises a battery container with
the battery cells and an acid container which is directly adjacent but
separate therefrom, which acid container can be pierced by the activation
wheel whereby acid flows into the battery container.

In accordance with a further configuration of the invention, to

15 Increase the fail-safe nature of the fuse, it is provided that the activation
wheel has a magnet which, upon rotation thereof, moves past a coil and
generates energy.

That"energy serves during the activation phase of the battery to
supply power to the fuse and in particular serves for the supply of energy

20 for a counter which controls the time function of the fuse.

Finally, a further configuration of the invention provides that there
is an emergency power supply which includes one or more capacitors and
which co-operates with the activation wheel and which ensures operation
of the counter in the event of a possible power failure in respect of the

25 Dbattery. The emergency power supply can also be used when using a fan
wheel generator.

The invention will be described in greater detail hereinafter by
means of two embodiments. In the drawing:

Figure 1 shows a first embodiment of the invention,

30 Figure 2 shows a second embodiment of the invention, and



2 3 (1CT 2002 3 Figure 3 shows a block circuit diagramof an enmergency
.power supply. Figure 1 is a highly diagranmatic view of the conponent units
of a nortar fuse, which are essential in connection with the invention. 5
Reference 1 denotes a fan wheel, reference 2 a battery, referdnt8(B§]
-safety device, reference 4 the electronic_systemand reference 5 the fuse.
The battery 2 conprises a battery contai mer 6 and battery cells 7. No acid
is contained in the battery container in the rest condition of the fuse,
that is to say in the condjtion of not having been |l aunched. The 10 battery
is therefore not Y&8UrEper 8hPWRaP . DIBCK pesctt éﬂ?ﬂfé"ﬂﬂg PR RBEIIM: ROMEY i s
an acid conta y_8 which, in the activation situation, after |aunch, is
destroyed so that” the acid can be enptied into the battery contai ner

di sposed t her ebendagire The abhighly giagramunatic viewl of tbe aoimparantainits ofime
each of an annular 15 confiquration ang.lgLorma cgé{andri I tEu ace through

whi ch the shamf)rtgro us[enem*l'g anee|e§§§§' Mo GINGEYC n W e affvenyn.g

spiral 10son méfbeéhdenltuéﬁbt@sgsarenlameap,rdfmté@iawbtne | Féfebérca™v .
When the fan wheel 1 rotates the gear 1f noves upwardly along_the spiral 10
and destroys safietysdevice,giefenense Btheelestropissystem ang reference bdhe fupece of

(D BRLLETY Nt 2 ot BecAheBytd Rt Rehher Eofl pEh fgcpl]

whi ch co-operates w e gear and’ i 1'ch,
]lc,lpon r o;at | orN®facidhés geatainedian Q?nei b?tgemtexhtag'léroih tHr‘]eerm\é\I@Jn?u@me ther t hfe
use and an epergency, power sup I f required. 25 The no of operation o
t hi s arrangen®it F'%a%§pf59)lqa(\fvx}.§. %'l!,%cﬁ?nf’éﬂfﬂ’blﬁ’fd?o':t havips Jresh ?@‘H"'@&F’ryi-rﬁ@ t he
mortar fuge, fdteedyafs WhHeRIfoMindt Vet Bparaashal. N HiBodeRhidlve! B fikifedt the
tip of the projectile begins to rotate. At the same tine the gear 11

rotates and vwiartaines iseamacid Sogtaineni@eavhieh,t e theiactivatienesityatiom, cafter
activates t heI

oL ot es Lo BheT B BSEE e k He2R o e AR BB SHAEK, o
and finally reatheeridisposedaherebeneath. o ¢ t 2002
The battery container and the acid container are each of an annular

15 configuration and form a cylindrical space through which the shaft 9 of the
fan wheel passes. Provided on the shaft 9 is a spiral 10 on which in turn a
gear 11 can.longitudinally slidably move. When the fan wheel 1 rotates
the gear 11 moves upwardly along the spiral 10 and destroys the acid
container 8.

20 Disposed in the cylindrical space of the battery container, at the
wall surfaces thereof, is an electric coil 12 which co-operates with a
magnetic coating 13 on the gear 11 and in which, upon rotation of the
gear, energy is generated for the power supply for the fuse and an
emergency power supply if required.

25 The mode of operation of this arrangement is as follows. Upon
launch of the projectile carrying the mortar fuse, the fan wheel which is
disposed in the head of the fuse at the tip of the projectile begins to
rotate. At the same time the gear 11 rotates and with its magnet 13
generates in the coil 12 energy which activates the electronic firing system

30 4 of the fuse and in particular the time counter thereof. The gear 11

moves upwardly along the spiral 10 and finally reaches the inwardly



4 projecting edge of the acid container 8. Due to the pressure of such

. i npi ngement the acid container is destroyed and the content thereof pours
.into the battery container 6. After a short time the battery is rgadly6r
operation and fromthen on takes over the power supply for the 5 electronic
fuse system 4. The gear 11 has left the region of the coil 12 and is no

‘| onger produci ng any energy. For the fur fher power supply for the,

el ectronic fuse system it is nowimmterial whether the speed of rotation

f the fan wheel d x f . the,d d of th
gr 0j egtl ?2 aﬂgpﬁf’%e‘-’rcr %te ﬁ%&xﬁ\ﬁefg'ﬂggﬁ’%@mqr eBhg r”%gg%ggeb 'ieﬁe':?ﬁH'Q? o ?e‘bdbpogee

of its trajef hije ﬂf d \Rid Oéoﬁtame?atseaﬁsﬁsyéd:%rhy thEecéﬁén\ﬁhﬁ?eLebF not
the subject-na t the invention and is not described herein e same
appl ies for phersamm tiye dvfatltehtvs domsaingy 6. hAfter acshoshtiondg thve batteryis reatd)H gure
2, the sane qun‘gonents as ? t he enbodl nt of Fi ﬂure 1l are d no the
sanme referen ﬁeﬁ*@f‘eﬁé‘é‘ PR HIE ONa takSTh O¥ehithe 8°Wﬁrc%|’9 Br the
primary saf eppactrphicerisel sydtend wsexh%?@drr 13 HaRl RASEE vegidn! G candum' ch
t hereby rel eases the fan wheel 1. Th doubl e pin arrangenent' is a
conponent whaed is @%bnaemnr@ﬁacmsrmx eBergh fee@'@eﬁmhﬁe pewerdanly ded i n
greater deta a f p e

mechani cal | ymzotéﬁéeclﬂe%s'?ﬁa\é?he %gﬁrét |3e5?\ge|r§ﬁta%r¥al bv?'r#ﬁeeé?ﬁ%e egeé (% t he
shaft 9 and eatatiparefide far mraeettdeméasm by sddtes yof the d@creﬁ‘hﬁlg $peecofft O

e saroty e cEolecls andh tBes @ oiiat, His Rrelesis Gasagasss iondsghe
transm tigr ?Bo?ée bel.teaén{tctwhtme QiVE forP@e $afer, dév.%@ruwanéﬁaﬁwweeet for

2s. mechani ca spl acene e safety device into armed position.
The el ect r oniscnéti thengubjpct-emtier ofithe swentioniandnig rmtrdmcnbad herdiranThe

el ectrical I or the
coil 12. Thegérwge qu"eéﬁgfg@?gﬁ #gt%hltﬁgﬂééaﬁ gﬁ%ﬁe goq/gfw? ’?ﬁ%fe " to that
of 30 the arrangeFigura@)thiensdrmgwoenponehits @s ifvahe emisdditfent pfdigatd e the
double pin 14 in theJlt%ad of the fuse is act ated a‘g rel eases ttlg fan z
3 0 ¢ r zoo23E¢ fgBAted) bY fhe, SAME; IGFereNcRso R eB‘}e’Wéy fdeppees RAquide @ing ne
fan wheeks1, wWHigh Q@ﬁfeséatéftﬁétphmamety dyktemn Bptrﬁ% ﬁﬁea%lgﬁr@rréfe%%ed

current pulses in the coil 12 sanme tinme gear noves

| ongi t udi nal Mpos|ladagh 9ndthwhrtﬁ16yele/ relepses tttewéarspthuesl 110Thatn¢owy§spm

agai nst the b t r pour s
"hto the bat oS BE cimpeRs ¥RLY & SomAiRionhl BracloR nbRE R sl

t akes over t hetdesenibexdippgyedter debail heréing ci rcwt 4a and the electrical

detonator 4b. At the sane tine r 15 i.s rotate the axis 9
and in turn rot at@‘s"f‘?'ré“sﬂ?@'t y1% ﬂnﬁbaoﬁ%%g‘( Pifs 1%e§?"b%3|°tr| ﬁﬂe chRRicallyy t he
saf ety 1Bpdevélea@sing the' Safedp eévaded3Urpesl workd gkéis nidshied diPshd sRARDY ahle
sprlng 3c. The fuse is now fully arnmed. If the reliability of the nortar

fuse i s to b&OsARerpteMither SRiRRloYREA splety PiRokhi BNBet‘therél@ sptates,
ener gency po S [Frefilg r t tythe
situation V\h\eefr%ée St%t'ﬂgwaé!tr?\?'ast ta%\lglg ébatét:ecgf;/! lg}t Q%a)fgrft?g ‘&B@H bgéétng%:?ﬁé ttsl;eed
fails. That ea&tgedequemﬂerwbtqb\plhasu @ ohechmicalp detondter caarend pulﬁsmg

generated in the C. 2. 13 an res ene y cont
Phereot for tiASRIFsri i elpAsed PG iner g rbBleER . Apriy A% sstugh 7or
downst r eam ofmédtitariedi!dis@atémznt @Ftthéisafety Iddvicenmts thaeneenpesitie. a first
supply capacitor 18 for the energy supply for the 20 _downstream connected

el ectronic firing IeEseleeroniafding setem 45GBWW'Séﬁt?a@f'DQrC'Q@'W"@haad an
downst ream ar 1, r e C

t he el ect ronl%@&ﬁ??lﬂééé@\g%l"%an& St i%trcriew(':gu We?%’fﬂﬁ/%%h&%pée}gy{
rotation of tdo# fAn wheel 1 and thus t he out put voltage of the coil 12 faII

bel ow a predetern_ned thyeshold value_the 25 controll ér 22 hed_o
by vy of the reciMg BIOGE OhRBCEHA, AE LS AT B oY SR 48 t698PEm 10

and al so jot Seh.- aﬁaﬁ%emegh&»nvw Flyure 1.1 AEr fi96MEPlof AnBOpRAELAR. the

| ow- power counter nahages wth an extremely low | evel of power “consunption
and is fed frdnnbtienepmhm dedthep headpof thefuse tiprackgatedt and retdaseshtve fart
time counter has reached a 30 predeterm ned count condition that it causes
the controller 22 to be switched on again, which is now fed by way of the
supply capacitor 18,



z3n-~~~0z 6 and |likewise the electronic firing system 19. The
.controller 22'is switched on again in that way only shortly before target
.‘inpact; the energy stored in the supply capacitor 18 is suffici (;{1@[:]]‘ or
operation of the necessary conponent units for the fuse to oper2 pzﬂﬂberly
" at the target. z 3 0cr 2002 PCT/EP 99/09195 JP 272 WO - WB/ ny CLAI M5
1. A nortar fuse conprising a fan wheel $1), an activatable battery (2)
whi ch can be brought into operation by an activation wheel (11) driven by
t he fan wheel (é%, the activation wheel (11) can be brought into operation,
the activatiWheehbdor ratafiopdihereofdi By wayeef Hiecitpfad giithgifapruheek 14 the
rotating fan : ; | ] ;
activatabl e P2 tgir ;‘/""E%%hé@ﬂa actfe)':gra|'sglre03H|€éE1t ?@gbg?ﬁ@@é%@(fgt”}tgbﬁ}'ﬁ%egl tI'tell)

has a magnetcdill3R. whAt thepsanreotime cihet gearedil mmess parsditudinaily ¢lidgblyand
generates ener therein. 2. nortar, fuse according tg claim1l1 |

charact eri sego‘%wﬁFéV e‘?\hlé’aé(c?ﬁm spiral %t'm%e(sﬁgﬂgﬂ;p%%@gdac%'&@ir@fﬁ

cont ai nerg (6} en \ ' mBich is
directly adj andidedirop gs%?}i? St Ehntent thedldh oo %??‘h‘@cgﬁnﬁ?tgf’éf?ﬁﬁa'ﬁ?*t he
activation wheald gctivites the babterycilhe batkeryi mew takes bver the powreraupply (6) .

(16) 15 movel'30e T6d Hebdpd e PlesHRE) SRt 4bl ng Tan wheel (1) and
rel eases the saf ehytiieabte tidne BRe Wdrm géar ASBIrbedtet UL tIve afigiongnd ¢ cl ai m
1 characterised in, that the . . .
turn rotates the safety pin 16 out of its rest position, whereby the safety
10 device 3 is released and urged into its armed position by the spring 3c.
The fuse is now fully armed.
If the reliability of the mortar fuse is to be still further improved, it
is possible to provide an emérgency power supply as shown in Figure 3, as
a precaution against the situation where the activatable battery or a fan
15 wheel generator used fails. That emergency power supply is charged up
by the current pulses generated in the coil 12 by the magnet 13 and
stores the energy content thereof for the duration of the flight of the
projectile. "Arranged downstream of the coil 12 is a rectifier 17 to which
are connected a first supply capacitor 18 for the energy supply for the
20 downstream-connected electronic firing system 19 and a second supply
capacitor 20 with a downstream-arranged time counter 21. A controller
22 serves to control the electronic firing system 19 and the time counter
21. If the speed of rotation of the fan wheel 1 and thus the output
voltage of the coil 12 fall below a predetermined threshold value the
25 controller 22 is switched off by way of the rectifier 17 and switches off the
electronic firing system 19 and also itself. The counter 21 which is in the
form of a so-called low-power counter manages with an extremely low
level of power consumption and is fed from the charged-up supply
capacitor 20. It is only when that time counter has reached a
30 predetermined count condition that it causes the controller 22 to be

switched on again, which is now fed by way of the supply capacitor 18,



energy which the activation wheel (11) generates serves for the power
.supply of the fuse .during the activation phase of the battery (2) and in
particular for the energy supply for a counter (21) which controls the tine
~function of the fuse. AVENDED PAGE z 3 o ¢ r toot 5. A nortar28u5¥d mp
according to claim4 characterised in that there is provided an energency
power supply which includes one or nore capacitors (18, 20) and which
co-operates with the actlvatlon wheel (11) and which ensures functioning of

2 1 an wheol gokbikPwise e RhBhiRE Sl 1) Tine Bontafir 22cRamtsnad Lo

in that therern a immdmtva ehort r e fan
wheel (1). ANEN[%E) PAGE Aoa‘i‘”“)'i* Oy bafbhe ErgRt iR e Ehiefoy %&Q'Ietae
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& 1008 () - Ot uvw(_) v 10889 8ar f‘ﬁ%ﬁ%&@'ﬁ s famonhedh (WhodBeghivatale o
10988 10%&' (Hat@igey (P wRith-cakOBeSSrolght lintd 8perdtin® by- an activation wheel

(11) driven by the fan wheel (1),

the activation wheel (11) can be brought into operation,

the activation wheel (11) can be displaced along a spiral (10) of the
rotating fan wheel (1) and can be brought into contact with the activatabie
battery (2),

characterised in that

the activation wheel (11) has a magnet (13) which upon rotation
thereof moves past a coil (12) and generates energy therein.

2. A mortar fuse according to claim 1 characterised in that the
activatable battery (2) comprises a battery container (6) with the battery
cells (7) and"an acid container (8) which is directly adjacent but separated
therefrom and which can be pierced by the activation wheel (11), whereby
acid flows into the battery container (6).

3. A mortar fuse according to claim 1 characterised in that a
safety pin (16) is moved out of the safety position by the rotating fan
wheel (1) and releases the safety device (3, 3a, 3b).

4, A mortar fuse according to claim 1 characterised in that the
energy which the activation wheel (11) generates serves for the power
supply of the fuse during the activation phase of the battery (2) and in
particular for the energy supply for a counter (21) which controls the time
function of the fuse.
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is provided a double pin (14) as a release device for the fan wheel (1).
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