5 JUNGHANS M crotech GrbH, Unterbergenweg 10, 78655 Dunni ngen- Seedor f
" 10Fuze for a projectile The invention relates to a fuze for a
projectile having a firing chain and an interrupter for interruption
.of 15 the firing chain. Projectiles such as artillery projectiles,
nortar shells or direct projectiles normally have a fuze with a
firing chain which, inits arnmed position, conprises 20 two or nore
firing charges arranged one behind the other. The | ast of these
firing charges, the booster, directs its firing energy at a main
charge, which is arranged in the projectile body of the projectile,
in ordercto transmt firing energy to fire the main 25 charge. In
order to interrupt the firing chain it is known fromUS 4,691, 634 for
an interrupter to be provided which noves one of the firing charges

such that they aﬁﬁeﬁgks%&iar_»aaagﬁdaﬂbﬁ,eCﬁhxeeﬂgrggﬁgggu(i:g,e PLBeL when

in the safe state, such that this charge canno and,"Tn
addi tion, cannot transnit firingueRergsnafgedarher. In order to arm
the fuze, this firing charge is noved by the interrupter such that

t he cha ges are arranged 35 direct%g one behind, the other, thus

al | owi né the firing charges tb*P8 FPFed BEedectively. - 2 - one
object of the invention is to specify a reliable fuze for a
projectile, which can be designed to be particularly conpact. 5 The
invention is based on a fuze for a projectile having a firing chain,
an i nt er r upt@re figrvenitieon uptlaresfte he fuzénforhai prowscehleshaving
designed to f SLii osition en

uni ocked,  and porag SARIR BRPRLh IR B e bR
10 saf etposittiort iaidg sthaiitocking the interrupter by an unl ocki ng
nmovenent. It is proposed that the unl ocking novenent of the

Projectiles such as artillery projectiles, mortar
shells or direct projectiles normally have a fuze with
a firing chain which, in its armed position, comprises
20 two or more firing charges arranged one behind the
other. The last of these firing charges, the booster,
directs its firing energy at a main charge, which is
arranged in the projectile body of the projectile, in
order to transmit firing energy to fire the main
25 charge.

In order to interrupt the firing chain it is known from
US 4,691,634 for an interrupter to be provided which
moves one of the firing charges such that they are not

30 arranged directly one behind the other when in the safe
state, such that this charge cannot be struck and, in
addition, cannot transmit firing energy any further. In
order to arm the fuze, this firing charge is moved by
the interrupter such that the charges are arranged

35 directly one behind the other, thus allowing the firing
charges to be fired successively.



| ocking means is, according to the invention, an axial 15 novenent.

“conponent direction projectile. An axial novenment is a nmovement with
a the axial flight of the The use of [h; axial direction for the

. unl ocki ng movenent allows the fuze to b€ designed to_pe 20 very

conpact in tRBer &kacti pEcthben, inyrhptton haseftor esparifipl @ foeliable

smal | -cal | begypeoj g6t i |a?51prbﬁe9€‘iiia?u'vﬁ{icﬁ he.axi gL '@’%@H&d 186 be

directed onl¥ in.th aila direction, with respect to t
i nterrupter. ?%tﬁﬂvgﬁf e GGEPREF nenent s of the i nvention are
described in the dependent clains, also in those which rerer back to
a furtherzin en L m, The _i nt.errupter advantageous supports
a firing 5chalrii§§ 3%'?%?%3“\/\/&% ?’ﬁg i r PRg 2hdid?S s & te?rl.%‘f%lf‘:c‘fh%@
is to say inhaWéngafke fosing ovhais, sahf iatemruptiar ﬁma%iriﬁwmeptign
subsequent fLEi chay 98,4 hat . [ gl aylngyi § d S ..The _snap-action
of the inter?E ?gf to Ltéiagﬁ%dﬁboﬁkt?8nﬁfég%%%§h§%§t%% PREBr rddter®
movi ng digitﬁPE9 PRSI t1s° safle 3EEsitt ipee ol on swhenedngoskeidon, and
such that  having a locking means for locking the interrupter in a
10 safe position and for unlocking the interrupter by an

unlocking movement.

It is proposed that the unlocking wmovement of the
locking means is, according to the invention, an axial
15 movement. An axial movement is a movement with a
component in the axial direction, with the axial
direction being the direction of flight of the
projectile. The use of the axial direction for the
unlocking movement allows the fuze to be designed to be
20 wvery compact in the radial direction, and is therefore
suitable for small-caliber projectiles. In particular,
the axial movement is directed only in the axial

direction, with respect to the interrupter.

25 Advantageous refinements of the invention are described
in the dependent claims, also in those which refer back

to a further independent claim.

The interrupter advantageously supports a firing charge
30 which, when the firing chain is interrupted, that is to
say in the safe position, is sufficiently far away from
a subsequent firing charge that relaying is impossible.
The snap-action of the interrupter to its armed
position results in the interrupter moving digitally
35 from its safe position to its armed position, such that
transitions are avoided by the very rapid movement of
the interrupter, This digital behavior of the
interrupter and its position resulting from this either

in the safe position or in the armed position, but not



transitions are avoided by the very rapid novenent of the
“interrupter. This digital behavior of the interrupter and its
position resulting fromthis either in_tgﬁe_ safe position or in the
-armed position, but not - 3 - in an intermediate position, nake it
possi bl e to &Fhi &e dnheymeshiadiey Irassiticrurt exkmr eft t hpodsideleantbe

used both foachageand Kofh sSEQPePYONEGEL] €Fu Mnh-SP8HAl £ze can
be an 5 unrestrai ned novenent, vﬁ'n cﬁ I's

settings. The snap-action [ . .
braked to a nbltse&tcbé’r'ft% éﬁ% 3% g i TRF | e sPrereehbles newl thout
posi tion, thepkedking meandnepned aMd y engggesdibm clipged o out 3j4n
the intergup : ex |l e a _hole, through the jnterrupter, and
in parti cgul a‘r‘lggggts:%%%g‘%gr o?‘glé}femﬁgﬁc)ndeﬁSfli n?gr rgﬁ?k? i ntPhe?r AL RPT
direction. ThatkotkpPngynbandrdanivhedebers.be considered to be
mounted in the interrupter. A bolt which engages in a recess in the
interrupter is 15 particularly suitable. The interrupter is

advant ageousty &h%ot srretheropieleimt 6het neodlving feemst hexpadeently

position to thgagerediRos ticaBskes achobaty FWVenrnt iﬁ?@?&u?tégf atggp
axis. 2Q JThe_fuze.is adv ntﬂ%eou |y designed such that, before '
carryi ng-but SFREPHRI oéki ?1}(310 velehPi9% e Ghi} er tRPEEFUPEESE ofngl | in

must be unl opkedicodatr aldesd hytt beoeekeddyend | £hag iPheeesHrhel phe
t he unl ockin th C ri out. .For this purpose, the_fuze
25 advant agegﬁg}))\%%@s% L ?r{]e]é%gt}?%ﬁ uﬁ‘?‘&%%ﬁ“ﬁ%’e ‘l"‘ﬁ‘?‘égr L‘i‘%‘t“er?hemfore
control | ed bpet kengideaedi It fhe imouptedess, the dddistirapti.t e bolt
l'ocking meanghien fudhbhgEsunkgcking. A dauble-bgoht, systemis, . .
particularly suitable for unlocking controlled byeghe proj eti9%e 3b®
firing proceBdrtEGRLAGLYhe urﬁlb?eti@kglgepr oceF&econt r bhtedrbytehe  is

projectile fadiagtpgeeassy tha-duder rtHY hovahdht NopaktiC li!cﬁ:'r‘?ralﬁfom
S

t he | ocki ng ans dvant ageously repains in a position which i
unchanged axf’rg?l fa&/{% hp?gégé‘ff’f* t‘jt/? atPGz @SS RES1EAPE aiY ofs wPtary
separ ati on 3fobenseenaboutng echaagesantaxbe. kept short, thus nmaking it
easier to use insensitive firing explosive. - 4 - the unlocking
novenment of the |ocking neans after the unl ocking process controlled
by the pioj B¢ | Euker i ¥Ry pAvantsgethnelyscapamrmd nectiantamtmmbdiore

designed in &herfORaN Gutd ehack, BRSNS Mudvhean ar gﬁéuri%tearnrq.lpr@é/r
first of all must be unlocked, controlled by the
projectile firing ©process, before the unlocking
movement can be carried out. For this purpose, the fuze

25 advantageously has a means for unlocking the
interrupter, controlled by the projectile £firing
process, in addition to the locking means for further
unlocking. A double-bolt system is particularly
suitable for unlocking controlled by the projectile

30 firing process. During the unlocking process controlled
by the projectile firing process, the interrupter, and

in particular also the locking means, advantageously
remains in a position which is unchanged axially with
respect to a fuze housing. This allows a separation

35 Dbetween firing charges to be kept short, thus making it

easier to use insensitive firing explosive.

In order to reliably reach a safe arming distance, an

escapement mechanism is advantageous in order to delay



5 have an el enment which can be noved froma | ocking position to a
"released position, in which the interrupter is released, or can be
rel eased by one or nore further arm ng asures. This elenent is

. expediently a segnent, in particular a tooth segnent. A 10 radi al
physi cal spa&@ecamlnchkisyt saaghent offe Weynkbntkisgameangedi fited eaké
artially onyaio t i r h R4t axi,al dil-ect.i.gn, n
5nder shgul d be Eﬁggrbsté(}?jé% t%gﬂgg%%ggf I@boégéaﬁg} C@gﬁ%ev%ﬁ%vw %rf’.‘ng
above being PhECRSSe ofl¢ hESFPEICEEHL dnedtaniem aay Py siesdbnsgacién

of the fuze echr Herkeplf eoriacik inedigilRe kit r@@r@rﬂwﬁtﬁ@é’ﬁt%itﬂay
when in the safe position

the intergup and, i articular ,
engages iE]’r’1 ahgér%es%ni neﬁagr%%%orsfgﬁtd%f:éﬁ i RS o (NIYSEd from he hirRekHay
and, in the apgetdiposition, ai s movezkadt pbstihéohecesstn Theiednpopeat
which is fixedibe L,Aghousi a_ goy r.coyer_panel, and is
expedi ently nount gdﬁsﬁch thhg,?el %%%’no?%rrg\%% \%ﬁ hg?g%%g%‘? }Dg Fhe or
housi ng of tRereuzefurhleroclarpingansegas e sadvafhageouslgmantnt etls

in the intereupb@ieholy bnsbmesdfl,e iROYalIARARG: i éctl?ck?ré%ent A
position,. thus mail ng I t, Iggs& ble to keep the space_require or the
| ocki ng Tean52Shat| PRYRd CPdc IGRAFSeets R pkaPEnEMRldl 4& ddre i seogmeent
t he snap-actisn amvemgetdl 3 Thbeﬁlap-p@i-tp@llt?veaﬁnt ozan pRRier ] the
spri ng- power p.actiaon _nov t can be carried out with a

particul arl yf F%%Plg%?%?ylﬁe%e iaﬁlfﬁn%grﬁg%élogd a €é'ﬁf MRl ShIER.
The requi r edbeemndeusgialod oive Wan 8Bnbe wbdabedebyaridiebelejectw]€h
spi nni ng duripgyEl bghhy éhgaﬁ&bguéf”cﬁe%%ﬁéggh nl ocki ng procedure

e e

for the interrupter can carried out i ocKking neans is held
inits locking position by an escapement - 5 - nechanism

expedi ent |y biyea SeLHENtphydiec£5CapamRNt Jrechapi sp,gan thys gel aass
t he | ocki ng neans as L% unw nds, thus unlocking the rotor. In the
unl ocked st at®@®PRe | oki ﬁgermagr%ck%’%d\f&?ﬁ%eowl yeRaEeded iR | rfike a

recess in anieseapepeet nealani $m parpdcuilaw] ar wheho an €GesS idhf
segnent of t e hani sm _If the.recess has a ranp, then
t he | ocking I%gsaﬁgf%ghngﬂgggggr om i T s*FEERPnd pdti EPBRCEGFt g;%llé’ ased
posi ti oR0 Thitlxekkirg temnbouvgpedi emrdd;, sindedhe MimédepdBiteenss.is
The ranp al | g¥ged hguboQid Nghde2asLY . beyoy et [HEECGESS: thys
making it possible to achieve a hfa%ﬁ f?ggld)ocfn&ﬂ rreorger%%?c#lorlst elxecy
| ocki ng nmean<® ahBet ROUSIRS (@Y ePe B5 FoVer f ot lkavenlveaneleoasd is

embodi ment  afxpdii diiVER! | BBun©Ed €l SRttt Pard | GlBo® SREENG,; f

i
an escapenent _nechanismis designed tqQ also carry out at least a part
of the snap-Attion n’ﬁ?eﬁe??f’uts&“%hé%ar'ﬁ?d ti BRewlPRking means is

i nterrupber .adidrstagamssly mosaickbe i ensuhatkehaup@rt ool epRNtiGe
Userul “Tor Kibre mry bR (A n BE TS Pt ohboRrdobnaftie: nofring it
novenent, p&redsiltls | Fonnkeerphithe sspasaapraptionl mivenetite pawekashdy
centrifugal e sl | OtRE $BBRIAG h@0ns expediently also carries
out the snap-action movement.
30
The snap-action movement can be spring-powered. The
snap action movement can be carried out with a
particularly high safety level if it is powered by
centrifugal force. The required centrifugal force can
35 be produced by the projectile spinning during flight.

A particularly efficient unlocking procedure for the
interrupter can be carried out if the locking means is

held in its 1locking position by an escapement



25 novenent of the interrupter can be coupled to the segnent by the

"l ocking neans. The joint novenent expediently conprises the start of
t he snap-action novenent, such that the segnent can pull the
.interrupter out of a slightly bl ocked_p%si_ti on, if the 30 interrupter
is jammed, as is possible after long storage. If the final part of
the snap- act PeRLABYERenteFReGteRtEd duf By Skementer r Uhe eresrppdsentn

and wi t hout hdehsegsRNtcat heHuY eLEURLEE CaRe CaArddk heafBY as it
novenent wi thout having to nove the se nt as 35 well, thus naking

it possible F3HRAPevet B otBEA SRR preEeFur eIn -iEhe hainlocked
projectile istéteed.tHde lpakiens i heahisr i 1y asGehef aeONsTRAN HEsSELy
as an arm ngs ce, ..M ut, _t interrupter carryi.ng out an axi al

novenent rgl Ax?%?épﬁyg%ﬁgglggs%gc%g ((:%r? eé'r!.r?ee op}eecaj@%ﬂ%b gt (R AT
smal | and t hEREPrangeehapgas an selmehitr iofg tdiwnias caenentf indddthnvesy.,

cl ose to onergnehheryedduts i ng J ongi.der I t

i nsensitive eﬁf%OSi ge. Fur,tﬁggrr%r e%%?kﬁb ?hgg g%%dlﬁg%ﬁygc%%%ﬁlgse%a%n
opposi ng 10 Fot&Fy SpPPngiLtF orRGKINg pupPsihbonnt spr uptsr imeldrsed
direction ofpdésebaie pPrsi lb@ﬁin&hfnéaﬁgu@E@"e@ﬁ’éﬁtil@'a%\ﬂ.@ate%mirf&veé?@t
of the ilraterréj %gé f’i* mits safle]dgosi{:i_‘on to its armed position, for
exanpl e i'f the Tocki ng‘engﬁw? i Y RcHGe 1OPK TR MR r Pt Be imoved
expedi ent |y dwckell thei tecasapdthasi mhkdnhy ith@oeppdlengd Glcdivve a

spring. Thi s, ymkes,.i ssib d the risk_of an unexpl aded
projectile. ThHe doﬁ%%%&?uﬁgt |lmg)r\1’t egr\‘eajt%hgc Ogrpp%}}%? n%o?]é%ﬁgym%n?pg?ﬁg Che
makes it posStipErYR-@4ave a further conponent, and to reduce the
physi cal space. A spiral spring is particularly suitable for use as

t he opp ?i n%#not ar¥1 S%i n% for arotor. This can be 25 integrated in
a conpact f 2 nIBRENEY; &dvRiE agsses ke gt pef nghis ioweadiient | v
wound arounchra ebeaéhon dxi spoftiheldnt ar ideRkhnt ,t hvs BBKIAG adement

possi bl e ton? For | ockin the rofary

esian the fuze to b i e.
spring advan ea%{ea%{}s%@ thg %%jsgli“ﬁgaﬁoggiﬁ%n‘?aﬁﬁ?cﬁuf:sg% lepgedar Fante
housi ng. It 9f Etsosgepdatbionompaemeess Hfortlideaoppdsbbgikebar Wwith
spring to b telbLy.w thin _t interrupte except for an
engagenent gcll{eg)neuﬁ%r ![1| o%ﬁi.n&'ﬁégggn%ﬁe&ﬁésn{l% %u%lflfﬁeer‘g%ﬁgﬁflgﬁe?%ﬁtl I
becone é0i déhe febaneRbsSt ioh repEFaweny ddecr spepoact Tte doawiemt
|11 ustrat es e oxeHDYR! Hasahodhmenl of {ierdnvesti Aoy The1qapthy

and the description_contain nunerous features in conbination, V\/(:i'IC a
person ski I"@(f'nr n tABTEYEDMi || OUt 7 - tBRpedi ¥MP AU KR congpyement,

i ndi vi dual | peand cxdzhilye thiesmt othike fiw ther ¥Raphubiién movement

conbi nat'on%owered by centrifugal force. The Jjoint snap-action

25 movement of the interrupter can be coupled to the

segment by the locking means. The Joint movement

expediently comprises the start of the snap-action

movement, such that the segment can pull the

interrupter out of a slightly blocked position, if the

30 interrupter is jammed, as is possible after long

storage. If the final part of the snap-action movement

is carried out by the interrupter on its own and

without the segment, the interrupter can carry out a

long movement without having to move the segment as

35 well, thus making it possible to achieve a compact
movement procedure.

In a further advantageous embodiment of the invention,

the fuze comprises a double-bolt system for arming when



In the figures: Figure 1shows a detail of a fuze of a projectile in
“the safe position, in the formof a partially sectioned, perspective
illustration, Figure 2 15 Figure 3 Figure 4 20 shows a further

.partially secti oned perspective view of Etehe detail of the fuze, with
a cover fitté&de shpygiechibd vilew ofithd.fuZéhén awojeceritedi affrlng

posi ti on, shaw&eaes:@&tlbﬁn ddu ough ey fyze. ..l 9pgs hhe f f,?:ﬁ:cct | on, 4 tﬂSu{;V

- IVfromFrgﬁre3 and Figure 5shows a plan view ‘uze Nl
armed positi IRGGTHHRE OF sRBREY Angartital 3y s&éelomsvenamdpeckkiel

|||ustratlOnph§sacaartspécésfué§n2 vhéRe8obaUSHAY ﬂa&@'cﬁaféléﬂiggﬂ?d
to be attgach%%\l\;]L gl\fger area6toabquI{\;t3FC rojectile. A par
of the fuze Hé& 18 angethe tﬁjd‘ri’-rfﬁ qh#ﬁhtm@lobe
the 30 proj eétttted orvers t bdosppetopachei NahbEh&r W SHAWN hakihe
figures, has d rder te the el enents shovvn
cgﬁeedgﬁgﬁg eab2e0! 887 ukQ {LLURLERLS ! AEolsEerg 4  an

in Figure 1 better an es an upper par
I npact firing mechani smvmth a fuze needle for piercing a detonator

10, and 35 fpuihaerfbestntse Higf W2 eliich kP fgégléhvﬁﬁgﬁﬁlng

doubl e- bodt sgstem 12 and wi th an escapenent ‘mechanisml
desi gned-4 i kECHREY o SR G arft sAFIRF t ﬁoa R'Wok higlke s éghesrupseand ranthe

direction of its safe position. This counteracts
inadvertent movement of the interrupter from its safe
position to its armed position, for example if the
locking means is defective.
15 .
The interrupter is expediently locked in its armed
position by the opposing rotary spring. This makes it
possible to reduce the risk of an unexploded
projectile. The double function of the opposing'rotary
20 spring makes it possible to save a further component,

and to reduce the physical space.

A spiral spring is particularly suitable for use as the
opposing rotary spring for a rotor. This can be
25 integrated in a compact form in the fuze. The opposing
rotary spring is expediently wound around a rotation
axls of the interrupter, thus making it possible to
design the fuze to be simple. For locking, the rotary
spring advantageously engages in an element which is
30 fixed to the housing. It is also good for compactness
for the opposing rotary spring to be mounted completely
within the interrupter, except for an engagement

element for locking engagement.

35 PFurther advantages will become evident from the
following drawing description. The drawing illustrates
one exemplary embodiment of the invention. The drawing
and the description contain numerous features in

combination, which a person skilled in the art will



- 8 - interrupter 18, which is arranged on the segnent 16 and in
“which the detonator 10 is mounted. The interrupter 18 and the segnent
16 are illustrated in partially sectioned formin Figure 1. The
. detonator 10 5 is a part of a firing chain having at |least two firing
char ges, spe@FPFéé?P$1¥hé1§@t&ﬁ@@éﬂeI0¥§@iWidM§i randatdaribirese rohemn
illustrated botmhBeaftizoged wodenpeatlh thRL$REIPERL16 on the center
axis of the projectile or of the fuze 2. 10 Figure 1 shows the fuze
2 inits safe position. In this position, the detonator 10 is
arranged sepanatbeyffigomethe booster and sufficiently far away from
it that relaying to the subsequent booster is reliably 15 prevented
in the event of inadvertent detonation of the detonator 10. An
openi ng abovEiguEebdost er i shewsepedebpilhefsegiferde F aans-djcacksla
di rect connection between t 0 he .bo er
addition, the segment 16 blgﬁkgsgnQﬁﬁgieégﬁt g?ﬁfh§g28§%%t£?#ﬁpf€; is
directly to its arned positPBRt1dih¥e an EFefdpneds the inrmamaqhtive
18, specifically a depressi 9n1gftigtibel ding the detonator 10, would
strike inst an edge 22 (see Figure 5) of the segnent 16 if the
interrupter 18 were to nove to its 25 arned position, thus bl ocking
further noveRkguref2the intehowpt em 18 uxthde cpaketalliyguredd ihows

a different, partially sect] il view of the f 2.wWth a
cover panel 24 which is fix%§9§68€§£?%evﬁgﬁ%i 5 fgh?egégﬁﬁQem?Ee'th
the safe position. The intefuapt ewitllg & scaremmnfintedsecti oned form
thus providing a free view of an opposing rotary spring 26 and a

| ocki ng_neans, 28 within the interrupter 18. The opposing rotar

spring 28 i sTH9Y%T sTon spri PRPYH theP3snyf ovhe®f of sptiengfvkep, imnernf
whose linbs is held fixed tintdemd@lUstdpdsi@igap in a shaft 30 about
which the interrupter 18 is nounted such that it can rotate. The

Figure 4 shows a section through the fuze, along
the section line IV - IV from Figure 3,

20 and
Figure 5 shows a plan view of the fuze in its

armed position.

25 Figure 1 shows a partially sectioned perspective
illustration of a part of a fuze 2 with a housing 4
which is intended to be attached in its lower area 6 to
a body of a projectile. A part of the fuze 2 which is
at the front in the direction of flight 8 of the

30 projectile, or is the upper part in the view shown in
the figures, has been omitted, in order to illustrate
the elements shown in Figure 1 better and comprises an
upper part of the housing 4, an impact firing mechanism
with a fuze needle for piercing a detonator 10, and

35 further elements.

The fuze 2 is provided with a double-bolt system 12 and
with an escapement mechanism 14, which is designed like

a clock mechanism, with a toothed segment 16 and an



_other linb is held in a slot 32, as illustrated in Figure 1, in the
interrupter 18, which is in the form - 9 - of arotor, and is
prestressed torsionally, such that this |inb | oads the interrupter 18
-with a counterclockwi se force, and in the opposite direction to the
armng direction 34. The rotor or interrupter 18 is 5 thus pulled by
t he opposi ngtREEAFYPEEKi A§. 28hifht A8 @inresciegn cof tiltes segferposi§ i and
and is pushegnagaihstha stPR 36 geMineh Jr edater mnes the,
position. | n.agditiorg, thg i nt rrﬁgter 18 i s hel J‘ Inits rgé:‘%cg. 10 Tl_le
position by tHESHOHBFELLOPt 3§§i§t5 1B he TPodihginAnehrprsedn ihe
form Ofm a Eopargihéay?@emgomgage&ni rt'ug Ei)@%ﬁ?ljltﬁqﬁt%ﬁ d%&d'tﬂ‘atta}_etlo
cover [ ; [ o. 4 he housi ng,., an s_he e interrupter
18, and i5g t#ﬁ%ref g)%e tnooufﬁlraedgjlgu?% cf]fl?l%uhﬁvfﬂat até'h&elaﬁékitﬁﬁ’ NensN2 8
is fixed firfhgrons; hedanidringtler W8ei detbaartadi a0 din@chi dodtter,
tangential dingehi 98 bR UAGutiakedl ESEl N, Ll s S Sar par ALl &l

to the direction of flight ownwar d, the 1 0cKing means

bl ocked by tReIBeNEedfemn 1610 f ceRbeEsaziemaft Heehrnpiartilet bus of
bl ocki ng a demswengeunl ocki ng novenent. The | ocking neans 28 | ocks

t he int;erupter 18 in its safe position by neans of this bl ocking and
the engagenent in the recess 38 which is fixed to the housing, as
wel | as the Rbgupenli ajowa the Foter rcuphentd8 safef Yo itthendr Greaiii$
is fired, t en of fuze are as_illustrated in_Figures
and' 5 1 BREPEREACT Ehen gelt it a0 2L 8P nrnotHe SBpasar ad vag ron
rotary springh@e bagrtemt endupseffigiestbyocicad await sfsahie Posithan
by stop 40 oReBaPphd 42Hf the dayhlashalde sy , Op. whi ch .0
side 44 of the i“ﬁt eér upter 18 rests. ,@%urtt herﬁ%g’f%g%%% gsr'lltﬁéaqﬁoqflyAfZ
bl ocks tie sREFEFHREES HRaFByoB¥Epti Afi faafyertagtpdsitonetion of the

detonator 10. An opening above the booster is covered
by the segment 16, and blocks a direct connection
between the detonator 10 and the booster. In addition,
the segment 16 blocks any movement of the

20 interrupter 18 directly to its armed position, since an
element of the interrupter 18, specifically a
depression 20 for holding the detonator 10, would
strike against an edge 22 (see Figure 5) of the
segment 16 if the interrupter 18 were to move to its

25 armed position, thus Dblocking further movement of the
interrupter 18 to the center.

Figure 2 shows a different, partially sectioned detail
view of the fuze 2 with a cover panel 24 which is fixed
30 to the housing fitted, likewise in the safe position.
The interrupter 18 is shown in a sectioned form, thus
providing a free view of an opposing rotary spring 26
and a locking means 28 within the interrupter 18. The
opposing rotary spring 26 is a torsion spring in the
35 form of a spring clip, one of whose limbs is held fixed
to the housing in a gap in a shaft 30 about which the
interrupter 18 is mounted such that it can rotate. The
other limb is held in a slot 32, as illustrated in

Figure 1, in the interrupter 18, which is in the form



35 When the projectile is fired, powerful acceleration forces act in
“the direction of flight 8 on all the components of the fuze 2.
Because of their inertia, all the components are forced downward
.relative to the - 10 - housing 4, and in the opposite direction to
the direction of flight 8. Therefore, -al®so the two bolts 42, 48 of

t he doubl e- boEt asy:sdstem,lzanw tils tvesdtords4d bebpgisnpynt ¢d %h&ﬁgzﬂlﬁt
t he housin 5. .a, ba 50. ages. in.a_recess

t he bolt 48 Qﬁlg‘f eléjxalda élhr ecﬁll\g%rr‘tl%g Tigd oWk par 49Wten-
t he center a%l@cbﬂlsﬂhlfﬂrqea idndisinat-de iopdogitre a;.reétidaﬁ twzec e
and of the pgeineayi | g rddveyer a4t hepbol t 48, cap mye f ee' y ax%%nv%?d

and, driven by itS inertia, 10 conpresses a splral sprln
on its way, WArEhRWiled birithe sapherdsgi traftamhespopngn 2& sisaftehe

posi ti on Whea:.i:het@ohsolﬂo 126C el At Otk O1bd Nenduzg %us@é(i' '&%atlga%t a
e bolt 15 42 1s al so

downwar d move nt
downward and® rlY{ 1cﬁmﬁﬂé?éem%ﬂ??|%?r%%%% P%%l*t:h‘énend of the
recess 52 in it presses agai nst the baII 50 and into this in the

| di j . [ t Ql.t ch bl oc t.angenti al
moverent of The Tt S8 rhey apciieuelSy A THe LBFE 0 At s Tk
forced S fiRphEignf Ry d-'dw“/\é@ldblhabOht chastem 5@ cam@sthat dddieing
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direction, and is fofced out of the rec e chanter
bolt 42. As B ag8t IRNIRASS 58has kel E@ﬁ@‘ﬁét 818y but ths cfovdr

recess 52, tp#ndD|244dhishabgorfioeaedodeweWabdsing, and is held all
round by the interrupter 18, and is therefore mounted

15 in it, such that the locking means 28 is fixed firmly
in the interrupter 18 in the radial direction and
tangential direction. In the axial direction, that is

to say parallel to the direction of flight 8 but
downward, the locking means 28 is blocked by the

20 segment 16 of the escapement wmechanism 14, thus
blocking a downward unlocking movement. The locking
means 28 locks the interrupter 18 in its safe position

by means of this blocking and the engagement in the
recess 38 which is fixed to the housing, as well as the

25 mounting in the interrupter 18.

Before the projectile is fired, the components of the
fuze 2 are as illustrated in Figures 1 and 2. In
addition to the locking means 28 and the opposing
30 rotary spring 26, the interrupter 18 is blocked in its
safe position by stop 40 on a bolt 42 of the double-
bolt system 12, on which one side 44 of the interrupter
18 rests. A further stop 46 on the bolt 42 blocks the
segment 16 analogously in its locking position.
35
When the projectile is fired, powerful acceleration
forces act in the direction of flight 8 on all the
components of the fuze 2. Because of their inertia, all

the components are forced downward relative to the



and its side 46 blocks the ball 50 in the area of the chanfer 56, as
“aresult of which the bolt 48 is blocked in its |lower arm ng position
and cannot be driven upward agai n by th§ spiral spring 54. As a
.result of 30 the rel ease novenent of the bolt 42, this first of all
allows the | ROBELBPt e 18a0¢ cdmyy et awnasiityy rbvesmriomhith, the

however, is am@&edoagaldt belf@ht oclgi ng FRanNsE &ad, aélEBe Qﬁn%ces?‘ﬂo
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segnent - 1and i, bhﬂIaxx&kadlﬁ%ﬂtlmmertHStlssstblba@oqﬁ&&ﬂﬁeﬂftb
| ocki ng Wean§h380eﬁ%etrhea}9.{é)l 85“ 'u&hc%ffié ed 1&&959%&“9_ Moy ement
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5 inpressed on the prOJect
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r , bot e segnent
can be S&EN froﬁ}gé géeeg %&grghgusgrﬁng 54 downwé%d on its way,

which spiral spring 54 holds it at the top in its safe

position when there is no acceleration on the fuze 2.

During the downward movement of the bolt 48, the bolt
15 42 is also forced downward and an incline, which is not
illustrated, at the end of the recess 52 in it presses
against the ball 50 and into this in the tangential
direction against the bolt 48, which blocks tangential
movement of the ball 50. However, as soon as the bolt
20 48 has been forced sufficiently far downward that a
chamfer 56 comes into the area of the ball 50, the ball
50 can escape in the tangential direction, and is
forced out of the recess 52 by the chamfer on the bolt
42. As soon as the ball 50 has emerged completely out
25 of the recess 52, the bolt 42 is also forced downward
and its side 46 blocks the ball 50 in the area of the
chamfer 56, as a result of which the bolt 48 is blocked
in 1ts 1lower arming position and cannot be driven
upward again by the spiral spring 54. As a result of
30 the release movement of the bolt 42, this first of all
allows the interrupter 18 to carry out an arming
movement which, however, is blocked again by the
locking means and, as the process continues, also a
release movement of the segment 16. As soon as the bolt
35 42 has been forced sufficiently far downward, a
latching spring 58 springs into a recess 60, which
forms the stop 40, in the bolt 42, and locks this in
its lower unlocking position. The unlocking movement of
the double-bolt system 12 therefore unlocks the segment



10 and the interrupter 18 are nmounted such.that they can rotate about
"arotation axis 64 within the shaft 30. These figures al so show that
the center of gravity of the segnent 16;4s_not located on this
.rotation axis _64 hut wel| away fromit, as a result _of which the 15
segment 16 i Gf'or“gé’dl‘? adPsl 1 Y RER Dy 18het g eftilfughtckei cby ahble
i s thus forcédckngamegnguiga rotary novenent in the clockw se
direction about the rotation axis 64. The tooth system 66 on the
segnent 16 exerts a force on gearwheels 68, 70 of the escapenent 20
mechani sm 14Aswhiled ipraleatidet ds afizmednt ur e splieelindg? mbdemBnt is
armature /4 £§C L 4. .Th ture 74 i.s nove
in a recisproggy%ﬁgsgngnﬁdgr?@g%al 0gouUS t‘S'S/{"it% algl &: Egﬁgni%#n FantPPt
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r ot at es about %he rotati agi'_ls 64 in the cl oékgvi se direction, oarllly

arm ng di rectPbKaE4. B EhEAEMER Nt R nkBR afdZ50s3 + | BA 6B Hee
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1, and ifts r a j L as illustrated in Figure 5. This
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Figure 4. The | ocking neans is designed to be rolnde
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formof a babhtcupelv tdwdi Frcinded shapeas! {dbagci g the Lecess.
76 as a_, - 12 - resuig of , further venent, of . t he segnent 16 on a

ranp 78 °The”FUeHent®of 1he |'TVRFHY nebrlidbly n Ewadl ¥ ectilem
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thus forced agai nst the incli ]
20 mechanism 14, which in turn act on an armature wheel 72

and an armature 74 of the escapement mechanism 14. The
armature 74 1is moved in a reciprocating manner,
analogously to a clock mechanism, and allows the
armature wheel 72 to rotate in steps. This rotary
25 movement is transmitted, stepped down, to the segment
16, which rotates about the rotation axis 64 in the

clockwise direction, or arming direction 34.

Figure 3 shows an intermediate position of the
30 segment 16 between its lbcking position, as illustrated
in Figure 1, and its released position, as illustrated
in Figure 5. This intermediaté position is i1llustrated
in a partially sectioned form in Figure 4. The rotarxry
movement of the segment 16 moves a recess 76 toward the
35 locking means 28 as far as a position as illustrated in
Figure 4. The locking means 28 is designed to be
rounded at the bottom, that is to say toward the
segment 16, advantageously in the form of a ball cup,
with this rounded shape sliding into the recess 76 as a



10 on the conical recess 38, which forces it downward into the recess
" 76. This unlocking novement, which takes place downward in the axial
direction 80 relative to the interruptetrL 18 and is subject to
_additional lateral conponents relative to the housing 4 because of
the 15 | at er AFSHL§r aPF orf Wit Mevemesdssofs, thesamnent thé on a
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in Figure 5 I' S snap-action
he 1nterrupter i8 and is subject to additional lateral

components relative to the housing 4 because of the
15 lateral migration within the recess 38, results in the
interrupter 18 being unlocked as soon as the locking

means 28 has emerged completely out of the recess 38.

However, the interrupter 18 cannot snap immediately to
20 an armed position on its own even in its state in which
it has been unlocked by the locking means, because the
interrupter 18 and the segment 16 are coupled by the
locking means 28 during their further movement. The
interrupter 18 and the segment 16 have to move relative
25 to one another such that the locking means 28 remains
within the recess 76, since the covér panel 24 prevents
it from moving upward and out of the segment 16. As can
be seen in Figure 3, the tooth system 66 ends up
approximately coincidently with the position in which
30 the locking means 28 has emerged'compietely cut of the
recess 38. This also ends the constriction of the
release movement of the segment 16 by the escapement
mechanism 14, and this can snap essentially freely to
its released position, driven by centrifugal forces, as
35 is illustrated in Figure 5. This snap-action movement
can also be carried out by the interrupter 18, as a
result of which the segment 16 and the interrupter 18
synchronously move through the first part of the snap-

action movement of the interrupter 18. In the situation



~can also be carried out by the interrupter 18, as a result of which
the segnent 16 and the interrupter 18 synchronously nove through the

first part of the snap- action novenent of the interrupter 18. In the

- situation - 13 - in which the interrupfer_18 is not noved out of its

safe position for .a iﬂadv,ertent reason, for exanple because a
critical el e?'r’éntWIHé'g; cORE odBF STFR ESFat 1§t 1Fs A9 eBOVERerPuL spfp its

surface 82 osafée posdeson’6ist r bkgs imABairtEnt Need 86K NGoFe SRS &
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i nterrupter }%gé?égge eégéélg?gmeiﬁggn%xgﬁﬁl €,°rtrf?€1e§eis?€%‘ F&Sitt iidh, is
and itsel f staxed,tbhear gy shglp ifwrfaas R nonetkat repekbe 76 rati o
of the ammed;P9shii oNy;d0 THis: Les LN &, high, degree

reliability %gai nst u%e%pl %Qd%]gl%ﬁojq{é%%l+ e.szj38 Ola%gdtﬁ%msseg?rgeonlfcel% Hese
reached its +RreskseRtpbsi thfn, o&lfd has partid al Epfaccoppwitated. t heThe

| ocki ng meansneg8rriftéhe segneat 26 axskd heeddit er rapt ere:éaﬁnsgﬁ@ Wit D
it, the | ocki ng n&ans 28,. carr 8ut, the first part of the nap’-ac_tlon
novenent of THe*THht T ot oéré hertS&it | FtBRESsdefre SBTTY SRt kekts

agai nst a suafmieg8dovémehe hnushagddretheocaegierhel B rias RAGRELLLS
final 2Q,poShfion ke, in contrast, .the interrupter. 18, continues to
D s BT 1RESFotii Ty PBLAELBbIFE PRI

carry out its shap- i'oOn ‘rovenen

way gui ded omexpirdednprdBeclyples. and is pulled out of the recess
76, with the |l ocking neans 28 entering a recess 86 (see Figure 2) in
25 the cover_panel_ 24. The recess 86 nmakes it possible to decouple

t he movenentO%fFe t ki FEEFEDHt & 18 S remreied nbveneal cebetth@osdgrient,

16. T[l_e | Nt eddiphas ISaf@{dlPy Qdoh®>dSRaRr aghd 0N JRAGEYeans 28,
essentl

|y without in%)eglérre%&, ES far as the armed position
i1l ustrarted 7 STEMGr 8. 385 FRECAPRGEEHPESAr ABd2P8si WiLSA, ithe the
interrupter Idclsing kesamgat®stcaheysbap Bhewliebtt paref 8f€the snap-

P ot 1 M e 45, lothdfe! LEORy IS4 90,5 o2 o, GEPT SR2LET D
position, a %egneEy (ske Frguikes1l agdipton a heswpirost ngs4 ot afy the
spring 26 | aidlesnd M0 arrecessgl@nkn tie qpyver panal 24, ;apd thys,
| ocks the interrupter 18 in its armed position.
20 position while, in contrast, the interrupter 18
continues to carry out its snap-action movement. The
locking means 28 is in this way guided onto the ramp 78
again, and is pulled out of the recess 76, with the
locking means 28 entering a recess 86 (see Figure 2) in
25 the cover panel 24. The recess 86 makes it possible to
decouple the movement of the interrupter 18 from the
movement of the segment 16. The interrupter 18 carries
out its snap-action movement essentially without
impediment, as far as the armed position illustrated in
30 Figure 5. '

On reaching this armed position, the interrupter 18
strikes against - the stop 36, which therefore
predetermines the armed position. The stop 36 is a
35 depression in the cover panel 24, and is therefore
fixed to the housing. In this position, a tab 88 (see
Figures 1 and 2) on the opposing rotary spring 26
latches intoc a recess 90 in the cover panel 24, and

thus locks the interrupter 18 in its armed position.



- 14 - The detonator 10 is now on the center axis 62 of the
“projectile and is arranged in line with the booster, which is |ocated
underneath it, thus allowng relaying_to,take place fromthe

. detonator 10 to t he booster. The 5 interfupter 18 or rotor, and
theref ore t heReuSetonater 10t hgi Rox ned B6Si Wemker -axbs - 6Bi stf othe
reference SYﬁb@hécgEmée afkl@uﬁbn&r@aﬁfc_\_fe%ﬁ 8P necld opieh ftlh'eghsooster
10Det onat or 2'5 14Escapenent nmechani sm 10 16Segnent
18I nt er r upt eV dtse Eﬁ‘g%e%% r *han&bus allowing reldying

to take place from the detonator 10 to the booster. The

5 interrupter 18 or rotor, and therefore the fuzé 2, are
in their armed position.
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8 Direction of flight
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14 Escapement mechanism
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15 26 Opposing rotary spring
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35 66 Tooth system
68 Gearwheel
70 Gearwheel
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.for a projectile having a firing chain,“an interrupter (18) for
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78 Ramp
80 Axial direction
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5 84 Surface
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20 Recess



.5 chain, which is designed to snap froma safe position to an arned
posi ti on when unl ocked, and having a | ocking nmeans (28) for | ocking

the interrupter (18) in the safe positigna and for unlocking the

- interrupter (18) by an unlocking npvenment, 10 characterized in that

the unl ocki ng movenent of the | ocEarFAtesI@imes) s an axial

novenent. 2. The fuze (2) as clained in claim1, 15 characterized by

an escapenent nechagi (;14) having a_.se nt (16) wth a | ocking,
posi tion andié rg?egggg]éé iFF%h?‘%ﬁqgﬁéggiﬁwﬁ%ﬁﬁﬁgeﬁ $igqe chain,
partially ondBr imderrwheefnt ek§luptier ( i8kermupheocaxi af dthectﬁi&ﬁ2?
18). 20 g 3. fuzg | i n.clal 2 acterize
i(n %hat the ?%%E?ﬁg%ﬁ%g:?s %8()@%?%§Bn%%nfm‘eod E?{r‘#ﬂt h]fepclgt?]t & %’%ﬁeerpczsl%slon
and, when i ntPhe®Raf 8*B84i t PBRL Lt DN englages umleckedessaf@g)hdaving  a
conponent whiebkifigf measist qdehe fowmsidakang. chl the LB RSl )0N;
is nmoved out g% the recess (3 he fuze (2)_as clained I'n
e

8)... 4, ‘
one of the pFiRedi ny*'s0 cl é:?“?ﬁ;l?t%r acPofi zedfPR t hatnleekingki ngthe
means (28) i&nmeuntpdein(1Bp ibyeanuphbockify weténént|he safe _
positio Oandcﬁgr%ggegi g position. 35 5. The fuze (2) as clained in

one of the preceding clarnms, characterized
in that the wunlocking movement of the locking

means {(28) is an axial movement.

2. The fuze (2) as claimed in claim 1,
15 characterized
by an escapement mechanism (14) having a segment (16)
with a locking position and a released position, which
is arranged at least partially on or wunder the
interrupter (18) in the axial direction (18).
20
3. The fuze (2) as claimed in claim 1 or 2,
characterized
in that the locking means (28} is mounted in the
interrupter (18) and, when in the safe position,
25 engages in a recess (38) in a component which is fixed
to the housing and, in the armed position, is moved out
of the recess (38).

4. The fuze (2) as claimed in one of the preceding
30 claims,
characterized
in that the locking means (28) is mounted in the
interrupter (18) both in the safe position and in the
armed position.
35
5. The fuze (2) as claimed in one of the preceding
claims,

characterized



- 18 - in that the locking neans (28) is held in its |ocking
position by an escapenent mechanism (14). 6. The fuze (2) as
clainmed in one of the precedi ng 5 clai_rr§8 characterized in that, in

- the unl ocked,state, the I ng neans is inserted into a recess
(76) in an eé’é‘a%&’?&nttﬂ'ffe 1‘%&9(!’[‘2)3“510 Fheldde ip2)ites koakied
in one of thpopietedi by ahaeaf&apeﬁlahacmebhaﬁdsm (14by a ranp (78) on
whi ch the | ocking neans (28) slides 15 fromits |ocking position to
its released position. 8. The fuze (2) as clained in claim7,
characterizef-  Then fiur {Ak eanpclaBledsinntareductd thet pesceding
escapeneny 2@1geghanism (14). 9. The fuze (2) as clained in claim?7
or 8, characterl zed in_that, in the arnmed position, the | ocking
means (28) 25PR5aGHGEHZEHt of a recess (76) by neans of the ranp

(78). 10. The thae,(2hn aﬂqéﬂ@hI@cﬁikécﬂl gpacel the RLR&adignGhd Al 0
characterized_in.that. a seggﬁn of an esc pement mEchani sm 14
i s designed 19 al 83 E&FFy Cat Ie§§tcez§spart f tHfe SHhp-2Rgaramen

nmovenent to mhdehanied pdsition with the interrupter (18).
10
7. The fuze (2) as claimed in one of the preceding
claims,
characterized
by a ramp (78) on which the locking means (28) slides

15 from its locking position to its released position.

8. The fuze (2) as claimed in claim 7,

characterized

in that the ramp (78) is introduced into an escapement
20 mechanism (14).

9. The fuze (2) as claimed in claim 7 or 8,

characterized

in that, in the armed position, the locking means {(28)
25 is moved out of a recess (76) by means of the

ramp (78).

10. The fuze (2) as claimed in one of the preceding
claims,

30 characterized
in that a segment (16) of an escapement mechanism (14)
is designed to also carry out at least a part of the
snap-action movement to the armed position with the
interrupter (18).

35
11. The fuze (2) as claimed in claim 10,
characterized
in that the part comprises the start of the snap-action
movement .



35 11. The fuze (2) as clainmed in claim10, characterized in that
"the part conprises the start of the snap-action nmovenent. - 19 - 12.
The fuze (2) as clainmed in claim10 or 44, _characteri zed in that

. the joint snap-action novenent of the 5 interrupter (18) is coupled
to the segnent (16) by the |ocking means (28). 13. The fuze (2) as
claimed in ome.of TheaEurelQ2) 0ad2¢clahmedctiar bzednlQoi Brt hat a final

part of the venent is carried out by the |nterrupter
(18) on its gaﬁgaéﬁ%kgg?g?he segnent (16). - 14. The fuze (2) as
claimed in oh® ofthafe pEbeedijnints ckabpsacthanactmsvaeshti n biiat £he

i nter'rupteer QﬁgérkﬁpEQEkQQBU”'é”% nos! hgnsg mgﬂtlgﬁ%ﬁanhéthe

rotary sprlng , whose force pull’s the 1 nféfrupfte
di rection of PFglgﬁfEGQEspégﬁiron 15. The fuze (2) as clainmed in
one of the precedlng clainms, characterized 25 by a doubl e-bolt system

(12) for ar % %he prg ectile is fired, which doubl e-bolt
systen1(12) Cks ot hitfie Lt@?rﬁ pPed18y anE af ele#ABAtle16 B2.an

escapenent nebhnacser{44d in the safe position.
10 in that a final part of the snap-action movement is
carried out by the interrupter (18) on its own, without
the segment (16).

14. The fuze (2) as claimed in one of the preceding
15 claims,

characterized

in that the interrupter (18) is locked in its armed

position by an opposing rotary spring (26), whose force

pulls the interrupter (18) in the direction of its safe
20 position.

15. The fuze (2) as claimed in one of the preceding
claims,
characterized

25 Dby a double-bolt system (12) for arming when the
projectile is fired, which double-bolt system (12)
locks both the interrupter (18) and an element (16) of

an escapement mechanism (14) in the safe position.



