A PROJECTI LE The invention relates to a projectil e in which an-el ectromc

I gnition or detonation circuit is accormmpdated in.'a fuze housing 5 secured
to.,a projectile jacket. In the case of projectiles of this kind, generally «
tant al Um capacitors are necessary in the @ectronic ignition circuit. It-
has becone apparent that charged tantalum capacitors can |ose part of 10
their chajge-as a result of operational shock |oadings. This is '

unf avoukabl e, because the charge of the tantalum capaci tors is

essenti al for the ignition functions of pgRogEeRPLECti|e. The task of the
invention is to nmount the-i'gnition circufT— M 15 such a way in the fuze
housi ng that -the effect of shock |oadings on the conponents of the ignition

circuit is danped. Thé thcsemsb useal rpvsjadfnre txhervmmﬁ fh Oelett donic
projectile having a jackef, casjng Q ke outer f.uzg hous
secured 20 to lepitioButaly f‘?ﬂ@?m“arﬁi"‘é}h‘teI’@ct"f’ﬁ‘?‘n"f"&lo ’b'rﬁdtllﬂn d@% ﬁf’ ﬁ' r
| i ke -act uat i poseuredi fo @ prsjeetilenjdcketf uze housing; wherein said circuit
is enbedded In a block of hardened (set) foamplastics material; wnerein

said block is located. between bodies which jointly subst ant i al | y
encl ose the bI ock; Imhthei sasschf oprelestiesi ef cbipr kind asngralyetaptalym

el astomer i ¢ Mg Horkhfd! rhéce@@&ﬁ{(rﬁs 'thée@ieétli‘éﬁlé Rgn{abat dieehit.st if fids
foamplastlcs erla wherein salglayers areth|tnefr
than sai d bl odjecomes RPIERNY s“}&r‘ef’@?%ﬂ‘%/ ‘F"BM’é’d’ HSRAPRGHArA gcary) lose; part o

materl al 3019r@ieis Ccherdd redii 4 aesulal lofwiopgrarional sshugkt IlOadm'gmto'més dizn

et with the II’CUI insitu to,formthe bl c SO h i S
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surfaces which ar e s’upported agai nst the danping bodies. The hard foam

bl ock is mounted "floating" in the fuze .
' The task of the invention is to mount the ig'mtlon circuit in

15 such a way in the fuze housmg that the effect of shock loadings on
the components of the ignition ci_rcuit is damped.

In accordanc'e. with the invention there is provided a Ipr'ojectile
having a jat.ket, cas'ing or like outer member, a fuze'housing' secured
20 to said outer member, and an electromc ignition, detonation or “like
actuating clrcult dlsposed in the fuze housmg, wherein said circuit
'is embedded - in a block of hardened (set) foam-plastlcs materxal-
wnereln saxd block is located between bodies which JOIDU.Y.
substantially enclose the block; wherein each of the bodies comprises
" 25 a layer of an elastomemc material which is more resilient than the
relatively stiffer foam-plastics material of the block; and wherein
A sald layers are thinner than said block.

The block is éreferebly fornied by foanjing' plastics material
30 around the ciréuit and allowihg' Or.caﬁsing the foam to harden or set
~ with the cireuit in situ to form the block, so that the circuit is
. mtlmately embedded in the set or hard-foam block. '

The component parts of the 1gmtlon circuit are fixed in the
35 hard-foam block. This forms surfaces which are supported agamst the
damping bodies. The hard-foam block is mounted “i_'loatmg" in the fuze_



2 housing. If a severe shock, for exanple upon .inpact on a hard ground, -

-a on the projectile, then this shock is propagated by way of ‘the fuse
h@l ng and the danpi ng bodies only i.n a danped nmanner onto the hard-foam
block. This Itself distributes the reS|duaI shock loading 5 to the -
componénts of the electronic circu?t. - The shock loading is thereby so
reduced that tantal um capacitors do not di scharge and al so the dangef does
not exi st of components coming |oose fromthe circuit plate of the igdltion
circuit. 10 Since, in the case of the pr ojectile, the shock |oadings :
acti nghdmsmgne hﬁ(iaase\(ﬁreeshdalm foreexgmpliecvporn dmpadte onhmdiarﬂcgehumgs acting in
the ra | t Pr&fefr & o] e t on t he danpi ng-
bodi esgjé ggt :i\ﬁ;g *%eﬁ{ﬁe tﬁeﬁdltﬁgsc%% \é‘%komgp%atteg eggrdef thf cker than
the r aﬂﬂal hopsing andj the @amng tedde® nlySirPacdampdd ynatmerdemm tlye bodi es are

forrredhémfbampeia@v et BRNE i%@ﬁt B ributdy %hagg 3 glu ' ; olcR wag,& I

strugture conpressible in volume, and s sult e production of
danpBntP b compavents Lfpther elegtyenic gigewits i sThe shagk deadisg darve. 20

Furt hefh@duﬁmoagemaeddeuﬂ Qﬁﬁﬁﬂhﬁl eépmeorsmanﬁbp rameﬁdrgbesmw@par ent
fromt ehollolwn de cr| gof an {gg g ntsl. nﬁ_’% .The drawing
shows pageT degk P ?" P o SREPPTE" T, 8‘&% posggrom the, eiramdl 1o a |
pr oj ecplialte qfa(tketlgmtwnacfmnet.houm ng 2 with alid 3. This is heI d by neans

of screws 4 onto the fuze housing 2. For the retention of the fuze housing

2 on the projectile jacket 1, this has a flanging 5 which engages over a _
fladfe 6 ofindge f'hzf@e?,(?aﬁﬁugf rie projectileanyeel sheoek: headings satingnce w

(peri pﬁﬁ‘rt)ﬂe es‘nan h@ltﬁb@icﬁﬁtalreegt-é’@t'@t tﬂararmeseﬁead%xdmgy @etingetn 7. An O
expl osj.v commuodat ed dintg a

e G | | me
o1 Founinss anoish GFERIRRorin, meergiredn deve fpmeits bR levAatient B8 10, whi ch
r eachedampingabodies effective in the axial dlrecuon of the pro;ectlle are '

thicker than the radlally effectlve dampmg bodies.
15 | -
" Preferably the damping bodies are formed from a polyurethahe
_elastomer. This material i’sl in its eell structure compressible in
volume, and is suitable for the production of dampmg bodles havmg a
progressive characteristic compression curve.
20 _ _ .
| Further'advant.ageods developments of the invention will become
“apparent from the fo_llowing description of an exemplified embodiment.
The drawing shows the tail region of a projectile in section. . V

25 Fastened to a projectile jacket 1 is a fuze housing 2 with a lid
3. This is held by means of screws 4 onto the fuze housing 2.

For the retentlon of the fuze housmg 2 on the projectile jacket
1, this has a flangmg 5 which engages over a flange 6 of the fuze
30 housing 2. Arranged on the cu-cumference (periphery) of the
projectile Jacket 1 are secondary prOJectlles 7..  An exploswe 9 is
accommodated in an inner case 8. Foamed into a clrcumferential groove'
of the fuze housing 2 is polyurethane foam 10, which reaches as far as
the explosive 9. |
35 | s - |
Inserted into ‘the interior space of the fuze housing 2 is an
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b - v :
the explosive 9. 35 Inserted into the interior space of the fuze housing 2 _
s an .3 outer danping ring 11 which butts against the circunference of dnb
the fuze hou5|ng 2. Inserted into the danping ring 11 is a danping disc 12"
which rests on the base 2' of the fuze houging 2. The danping disc 12 has
an eccentric opening 12'. An inner -danping“ring 13 is inserted 5 into this
openingfig' so as to be eccentric to the ring 11. Inserted into the space
renainihg bet ween the outer danping ring 11 and the inner danping ring 13
i s a polyurethane hard-foam bl ock 14. Foaned into the hard-foam bl ock 14

is an el ectronputen,Adempinggring dd shiehiRutimiagaipst the cincymference &f dheo
t he hard-foam phfChobding 2.2 HREPtED ihto Whac dampiy Ting S117 4N idedipih® dibe

danpi ng ‘disc 1 d whi ch has, a gpérni The har d- 0 14 |s t hus
encl osed on al iz 8’% 65 A8 zgq’sflgh%rfu%s‘}?é’éﬁ'@&ay %H‘e‘;é e, flise
rings. The danp2 ﬂgschrseece”rﬁrm@péﬁumdm.hemamlemgdammgg tinga 28 1§3irwea'téd5 '
produced fro oI oner h I di es
progr essi ve rs‘I’]prl ng Kh%ﬁoygﬁ %e}tzﬁistocgrgvteo t%hg%érﬂr%dt%bmia?g%&gr %Prepﬁ{l ve
thin and thus mtm;tyel Bpadec repairing, betweem the euteﬁ damping zringolkiang zhe
The danpi ng di mﬂ%aa@ing’tﬁua €13 fleraqa@MQhaha ﬁﬁcalfs&aﬁem%em i4)l Ckoarfled

u

t hickness of Ipmis. s icient for th QR IgngOrlnslla 13. Inserted:
into the interitfe shet hardiigam, H%ﬁli‘pllﬂg‘sr trenig orgiggiition circuit
three-part saf @hjchreshaot sMownT hePlhwed @hlnertmahhﬁd%amnﬂlob& whstardamixhg
5 by e ngatordfie ¥ SSh 30 certlod "fo [ HR" AMIME e, 22, M NichBeB7h
a cofpensat i ngommngS'~Thmellml§of@aj]l tdoek |14 ig/thnarmqlbsedaloar aHceides by
conpensating Sﬂ{@‘éﬁnﬁ)qng discs or respectively the damping rings.

The damping discs 12 and 15 and the damping rings 11 and 13 are
15 produced from a polyurethane. elastomer. They form damping bodies
having a progressive spring characteristic curve. Ihe_démping bodies
‘are rélatively thin and thus occupy little space in the interior of
the fuze housing 2. The damping discs 12 and 15 are, for example, in
each case 2mm thick. A thickness of 1mm is sufficient for the damping
~ 20 rings 11 and 13. ' o ' '

Inserted into the interior of .the inner demping ring 13 _is a part
\.J 16 of a three;-part safety mechanism. The two other parts 17 and 18
substantiaily fill the residual interior space of the fuze housing 2.

25 Mainly the part 18 butts against the damping disc 15. - '

Arranged loosely inside the lid 3 is a compensating _disc 19.
‘This is so adjustable by means of tolerance compensating screws 20
_that the parts 16, 17, 18 of the safety mechanism are seated without |
30 play .in the fuze'housing 2. The part 18 presses in this respect onto
~ the damping disc 15, so .that also the hard-foam block 14 is held in an
axially playless manner between fhe 'damping dises 12 and 15.

The ignition circuit foamed into the hard-foam block 14 is
35 connected electrically to cdmponents of the safety mechanism. The
electrical connections (not shown in the drawing) are formed by



—.

that the parts 16, 17, 18 of the safety nmechanism are seated w thout 30
play in the fuze housing 2. The part 18 presses in this respect  onto the
d@ ng disc 15, so that also the hard-foam block 14 is held in an* éxially s
p&yl ess manner between the danping discs 12 and 15. The .ignition circuit
foaned into the hard-foam block 144is 35 connected el ectrically to.
conponents of the safety nechanism The el ectrical connections (not shown
in the drawi ng) are formed by 4 flexible conductor webs. In this wﬂay
the electronic circuit-is decoupled nmechanically fromthe safety,
mechanyfeRibldd OforidiretOF waespr'ojmctm:e, wilyocthel aAden@micarimardur ihi ch can-5
anount to ahoyt 20 00013 g_ %ﬁloadl Si do not take effect in full
magni t §8ECHR e neehadCalsy; "i"bn ey MeMENISHy, 5 5 because the danping
bodi es 11, 12, 13 and 15 deformupon such. Ioadl ngs and t hereby reduce such

| oadi ng peghsn 107, 80!y SLIRARIEO MR, 10hgs arl SRRLP! Afenl d0a! N coUld

not achi ev because I eces under such | oadi ngs.

Howess eamobint 40s ebowte 28| 60k g.s Suchmshaclhdoagingst ﬁe rpdnbikey efbectedn 11, 12, 13
and 15fu1tlh‘?na@n@ﬁiﬁeer3?ﬁrm%5 eid@rehi&cighifibnt Berddeell 9%1351@00&5u39 35 S

CLAI MG the damping bodles 11, 12, 13 and 15 deform upon such loadmgs and
thereby reduce such loading peaks. The’ polyurethane foam of the hard-
foam block 14 alone could not achieve this, because it would break to

10 plecés under such loadings. However, because the block is clamped

o
between the damping bodies 11, 12, 13 and 15, the block enhances the .
effects of the bodies.
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1. A projectile having a jacket, casing or like W

housi ng - secured to said outer nenber, and an electr nition

det onation or. like actuating circuit disposed in t " erein
said ciTcuit is enmbedded in a block of hardened (sm '!ﬂm"”"p/h \_
mat erial ; wherein said block is |ocated beét ween bodi es “whi ch”jdinty
substanf\@I |y encl ose the bl ock; wherein each of the bodies conprises a

| ayer obk-an el astoneric materi al which i S nore resilient 10 than the
relatively. stiffer foamplastics material of -the block; and wherein said

| ayers are thi@hAIMShan said block. 2. A projectile as claimed in daim1l

‘wherein the block is formed- -by foam ng' plastics material.around the

circuit and allow ng or causing 15°the foamto harden or set .wth the
circuit in sitl t oAfBraipetile haying &daqheds Gemingiarclike putemmembes a fuze

enbedded in t hgowithgOkebd¥ed ftoABald O6literd menfbdd, Ohﬁataﬂ.eemtsb@iermenmon,
Claim 1 or charaterlsedln at, 20 sai d, bl

th yuret h
har d- f oam bl dc%et °A’at‘°A‘ fil; ke i petuating Jeircuit; rFQE?%ﬁ‘?ﬂ %“pzth(‘} fyze ousing;
characteri sed whetdiat shide cieeyit nig [emtbieddedhircta dleckfdfebardeneddn (¢t ﬁpana-}
direction of t I ar K t t I e | N
bodi es. 25 5. &%gf’g 'g F@ asﬂ}:‘%%lﬁeﬁ ang’%k %ﬁé&@ﬂb?h?tv?éefn &i’e‘% g?{ns?
in which a shfistly Snbetmtﬁaslrly ¢B¢10§¢rﬁ1@;éﬁ°ckm whegein lﬁ.@tht]sﬂ}?g bodies

characterised a&.ﬁﬁgés%qgf rteraﬂa@R'sf‘&n@ﬂ@ ﬁﬁtéﬁa@r&ﬁf&e@s bfﬁ&wer@sm&n

saf ety mechani sm'an projectile as claimed in Caim]l

2, @ or 4, dfathes: dhes Eﬂlqth"qlﬂaft’cfﬁ%r d‘é??ﬂl‘ﬂbaﬁbﬁﬁ e@a?eﬂ'éilhc&f dheoblagk; and’

"'darTUI Ng ring. appefdini 841 14RF8I ik Rhivthert biarblsatk Yoty di sposed bet ween
said rings. 35 7. A projectile as clainmed in Claim6, characterised in

that a part of a safety nechanismis accommodated in the inner danping"
ring. . 2. A projectile as claimed in Claim 1 wherein the block is formed by

‘foaming plastics material around the circuit and allowing or causing
‘15 the foam to harden or set with the circuit in situ to form the block, -
so that the circuit is mtxmately embedded in the set or hard-foam

block.

3. A projectile as claimed in Claith 1 or 2, characterised in that
20 said block is a polyurethane hard-foam block.

4. A pfojectile as claimed in Claim 1, 2 or 3. characterised in that
V ' - the damping bodies which are effective in the axial direction of tive
~ projectile are thicker than the radially ef fective damping bodies.
25 - ' | . : _ '
' 5. A'projectile' as claimed in any one of the preceding claims, in
which a safety mechanism is arranged in the fuze housing,
characterised in that one of the dampmg bodies is arranged between
_ the safety mechanism and the block. °
30 _ _ _ . N
| 6. A prpjectile as claimed in Claim 1, 2, 3 or 4, characterised in
that the ‘damping bodies include an outer damping ring and an inner
damping ring, the block being disposed between_ said rings.

357, A projectile as claimed in Claim 6, characterised in that a part -
of a safety mechanism is accommodated in the inner damping ring.



6 8 Aprojectile as claimed in aim6 or 7, characterised in. .that the
‘I nner anged eccentrically with respect to thé outer
darrpl ngmﬁﬂmnﬂl "Iﬂ"ﬁlﬂ)] ectile as clainmed in any one of the precedi ng

, charfactter®se8l tn that thg danping bodies are forned from a
poI et hane el astonmer. 10. A projectile as clainmed in any one of the
preceding clains, in 10 which the or a safety. mechanismand the igni{ion
circuit are connected electrically, characterised in that the el ect rial .
connection is formed by flexible conductor webs. 11. A projectile as
cl ai ne8-i n ArBrojeetile 4%&1&'@%&%&1@}'&. fisor 15 ehayasterisedodn  that nat

ar r angenle i fhrlelbedaripingh @irsg ig aﬁraa:géarraem&-ﬁmlﬁIﬁﬁhmﬂsﬁaccwaﬁeone of ‘the
danpi n%E od| es to RLESS agai nst" the block.” 12. A projectile as clainmed in

Clam

AP R ™8b. daim 5, 7 or 20 10, wherein the conpensating disc

urges part of said safety nechani sm aga| nst said one of the danping bodies

whi cl‘g bs cgys

el ect'r ohi ¢ “ac

P BUoCaR ORI 5, 0, oS BRLSSR Sk, 1 o0

subst aghana¢teriseder in nthétbor éthwmptiea Wiodlies efae¢erf®€nled tﬁ@n'aceorrpanyl ng
dr awi ngs1vifrethard Q1gétidnied. Substantial ly as hereinbefore described with
reference to and as shown in the accorrpanyl ng drawi ng. 30 35

10. A projectile as claimed in any one.of the preceding claims, in

10 which the or a safety mechanism and the ignition circuit are connected

electrically, characterised in that the electrical connection is

formed by flexible conductor webs.

11.. A projectile as claimed in any one of ihe- preceding claims,

15 characterised in that arranged in the fuze housing is a compensating

disc which causes one of the damping bodies to press against the

block.

12, A projectile as claimed in Claim 11 as appended to Claim 5, 7 or

20 10, wherein the compensating disc urges part of said safety mechanism

against said one of the damping bodies which is caused to press

against the block.

13. A projectile including an electronic actuating circuit which is

25 supported and arranged substantially as herembefore described w1th

reference to the accompanymg drawing.

14. ‘A projectile substantially as hereinbefore described with

reference to and as shown in the accompanying drawing.
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