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90552 Rot henbach Sl ot .antenna for artillery amrunition The invention

concerns an antenna as set forth in the cl assifying 10 p “ml m 1.
An antenna of that kind is known for receivi ng satelli teim\mmmwmmm\
‘information fromUS No 6 098 547 A in the structural formof a dielectric
di sc which is held transversely with respect to the axis of t'he systemin

the front region of an artillery fuse and which is netalli on
both 15 sides and which, for inductive adjustnent of its m‘mumm )ﬂmm‘ﬁ
frequency, | DPpLBY¥ded with electrically conductive through p in
parall el rel #g/eeship with the axis, between the two rretalllsalons The
adj ust ment options afforded by virtue of that arrangenent however are

really limted and are difficult to inplenent in ternms of the practical
demands. In 20 particul ar however that antenna structure, either in itself

desi rabl emechant ool ] S e GEEER BE ERERPk RS SRS TRGINRER Coc whi ch

occur upon the launch of a spin-stabilised itemof amunition. That applies

in a correspondi ng manner to.t xial _sta known 25 from US No 4 305 078
A of dielectric discs which IQP@ E%'Bhar eﬂ%‘hFWHHBH g{ r by netallisation
coatings, for formng a multi-frequency slot antenna through which axially
passes the inner conductor of a coaxial antenna cable to a position for
connection to the UphérvRifiomEoaremsapnoanteling asheelofRh Bolidarsiiyiitg

connect eqqt 0 p(ng hy disposed outer netallisation of 30 the |ayer
structurg. V\(SS(%SP@ d d| scl oses a droppabl e bonmb which is provided at

the centre of i ts Aridntenbh af datdikindhisl kkewor fqmatemwihg&s&tatli(eéIriavégation
antenna. DUt M st SRS TR ALY B End Bk B ek B PRREE
ghgg g above tdiec hHitR (N hild Badeversely RGHeRspetheo iihé aeL uf a6y shstehh fakhe
front region of an artillery fuse and which is metallically coated on both
15 sides and which, for inductive adjustment of its resonance frequency, is
provided with electrically conductive through passages, in parallel
relationship with the axis, between the two metallisations. The adjustment
options afforded by virtue of that arrangement however are really limited
and are difficult to implement in terms of the practical demands. In
20 particular however that antenna structure, either in itself or in terms of the
apparatus integration options, does not have the desirable mechanical
stability in relation to the acceleration forces which occur upon the launch
of a spin-stabilised item of ammunition.
That applies in a corresponding manner to the axial stack, known
25 from US No 4 305 078 A, of dielectric discs which are separated from each
other by metallisation coatings, for forming a muiti-frequency slot antenna
through which axially passes the inner conductor of a coaxial antenna cable
to a position for connection to the uppermost metaliisation, with the outer
conductor being connected to the oppositely disposed outer metallisation of
30 _the layer structure.
WO 99/02936 A2 discloses a droppable bomb which is provided at
the centre of its tail with a sandwich-like or patch-like satellite antenna.
During the dropping movement into the target area, the spherical

characteristic thereof maintains contact with navigational satellites which



control. Such an antenna configuration is however inappropriate for
artillery amunition. For, the antenna directional characteristic which is
oriented 5 rearwardly fromthe tail antenna approximately symetrically
i with respect to the longitudinal axis of the projectile would be directed,
.during the major part of the flight of an itemof artillery ammnition
along a nore or less extended ballistic trajectory, only to the horizon,
initially even therebel ow and, after the apogee, only slightly thereabove.
As .a result, there would be 10 a I ow |l evel of probability of being able to
si nmul t aneous| gradebewd the rorzohfincomderity incorasdeetHe e acurecy dynfindlephase
navi gational satellites, which would be sufficient for rapidly and
preci sely det €O Pl ng the point on the trajectory, for trajectory

correction purposesy,cHhe bRl @ddfﬁqﬂjrgfioﬁU§hwo€%vé\?ércihaéphﬂﬂmei fortdreilleryp of
the projectile would al so be unsatisfactory 15 because i1ts spherical

characteri sti 8mARURiEoNs fidietherardanea disestiaal \Casp@rgHE WHiANd herented: ed
at thi 5 i3 nestiBrf HEALCRTEN SRl dERYIeR AR it prapeY.
satel |l ites intatfialoyialircalcxid bf thabroerctilf wenldbs dimgtedyradurig the rnagiogee
the tip of an article qf a nitjon is then directed 20 _towards thergf'ound
again so that pﬁbtv\pgtth%ggghqugymmt@ﬁb@?@gg ¢ 8MBYPITAR 8iP"5h8 Ver§ oriess
addi 11 on. - espegr Al e Ve o e
ition, [ [ [ I'tion, in view

ant enna char g@nér iaﬁér ¢Be wimogeei anfyr diﬂhtb’etl'mféahwe-i Ao al 1epudphlaeiec wiouit be
terns of is_s h 1154k N e f (LO [ h ses
25 of api B0st BbidW sl Ebid 0P ey, B Aoy BbfRe sBg SEhyPhaffsid "erRlh ASEY,
for the purposefficdntto mmersedtfiaey nfaormdraa meim bk rs bfimaaigatoriah sahellitess ewbich

propul sion unit- el ergt ed .and aeradynam cal ly stabilised projectile

For, the consUflfcie sHTTRNIY Samic iaiher ermely 6omiRes Mool oTi e i n
crosssection icfajbbfry! fi6r Srdjeeicry aE@reaiH HrPobds.dEReNdetsixtion tiesuch a
rotational 30 novenent, and that severely adversely affects eval uatjon of

the itens of iRw@N rAtPBA2 WHI Ehe die athtlke duRikAtieaveu!chrise e dNEAESHbYY
rise 10 a160n9lerabl i AGREASA dhaPXRSAHL UL (M tRerDlotdRRl coaxially
processi ng procedures. uch rotatronally-1nduced problens certainly
occur when, i rfoagamtyarmddvhe [dirbEte! nGirkadly Abovanthenbarider ardy Ketthef yery
GPS-ai ded trajecto carr.ection tra erse thr i i S i S
to be trigger JHS# Rhéa?)@rﬁégﬁctéajgﬁp%iyr @(‘5‘? ﬁéﬁ ‘Snn?geaslc%?ym 03?%&/?%2%%\% ‘fsﬂ{téd
pl ur alhi tyI of Swipt ca)qdflsiaﬂimym Estezwlr)tieghinglaefeisxcm_abmd Ebnzgh@tm\}\ﬁmﬁr passing
peri pheral surface of the rocket hody c ing bands, .in whjch respec
at |east one JPTRYRILENBrHNASE &he iR (X %/% aéﬁgfe[ iogrﬂpmwrgaﬁpp'ﬁeﬁ‘w theﬁF%ébS
antenna whpch tofvah@é tHEFroLREhddin GoeHRndIRtatl bedthievebdld e fpossidle td rmaek
panoram c characteristic is not sonething to be expected from such an
asymmet rical cYRafff Mgr\bﬁﬁér@(ﬁméﬁhﬂeécﬁmpgd_rrﬁf‘ﬁé‘ﬂ‘?”%_@frﬁéﬁfeéltﬂeé'ﬁf‘%lﬁi ens
arise if, by means @i 24BRoANEERBAaIY n it Naise! SR IREy Idth RIURNIORNI URM of
satellites (such as i fens Jof p STT1 bnal Tntornatyon f1om navi ational
satellites) tlde anterntr@ lobapiatkmstiasp winich pn opresticd are pokridedihe sphediset in,

but rather if itens of information,are.tq be 15 c i r

anmuni tion by tr?égﬁsoﬁf”x?e?yéﬂﬂ}e&g/y’rs]%&%r' %PS Pd&i’%%’ﬁ%ﬂdatgggﬁw&tﬁﬁ %t;ﬂ%oses
recei ving2gr réf gyinsétabilgasion!dt saNstickyalbdupihel privgectipedrsalsetorfipifoh the
her ei nbefore, the technical object of the present invention |sn‘tgo ‘pr %Xsla,{de a
very hi gh-freq@n‘éﬁ?@?eérﬁféﬁﬁ@%ﬁa&'ﬁg!f§r§W'ﬂC§bﬂl§tP'Fpam§teﬁénc¥ €i 135 enich pn
and el ectricalyftopetlerfied ObngO atrofamRlip BBAGUENIproRiEAl IR, ! he
rolling artillery ammunition, In parti cuTar or satellite Conmmunication

i ncl udi ng navi gendespueane afethamentgnna) chaeadteristid \Bhisanis. NPh HELHRTIENEEOSEt h

the invention that object is attained b [ ' eci ' .

mai n cl ai m 'of_s?ﬁéoneéés@?ﬁti %ﬂe ?'&Qﬁﬁ' 5597 n?{%égét%%g;gr ﬁal@g%pﬁér@w&ﬁg '{toﬁ%é@ﬁa()'t
ant enna i SagahtbVieRi@d! atredthatt oevdrelyaatuerisil o affeety evglueation bh the stems of
unscrewabl e head fuse and thus can even only subse erhtlé be ag)ol ied

Wit hout probl elAfRENEHEN AWRiERI 879 thEEdseMIHETEaGRS) aagsT &rgfPrer IMEe Unt i
depends on thechs ﬁé’ﬁd&@é’-%@@ﬁé’@% db B4 Gturdndint hesraisor 65 ii?haf%ﬁ!c‘é‘s@i@\g
navi gational satellites, it is displaced further 30 towards fhe base,

wher eas for hi ghegeduregjuency tel enmetry conmunication it is displaced
further towards the tip of the fuse. The outer opening of the slot is

di sposed radially directly behind a slot which extends peripherally in the
coni cal peripheral surface of the fuse. Then, extending therealong is an



4 antenna characteristic which is toric in an axial synmmetrical
configuration so that, in spite of rotation about the |ongitudinal axis of
the armunition, there is always a segnent of a level of sensitivity which
remai ns practically constant, that detects the hal f-space above the
.horizon, without that 5 requiring change-over sw tching procedures which
are conplicated and expensive in terms of circuitry and possibly cause

el ectrical interference, as in the case of, the adjusted antenna
characteristic in accordance with EP O 84@ 393 A2. The antenna is again in

the formof a di sosmpe@ta%hanwh@efééden%'rab@%@(?‘éeh%rrﬁy' %tcb?s'\%ﬁé‘rﬁ‘t in
sandwi ch structure conpr IhSId:)g/I netal turned parts with a resonator g

chanber whi crPqCerdaficentit 4 (}les’]déctAlt,oam h@n@wdedas@@eandom&fﬁr

oxt ondi ng. ot Sesrordr seF kB By Ml Auldr WRicHl PIRRERGRE ¥ o, cbe

fuse. The ri rtglgugreaerdbm depedde/mcrkadn tmr&natzsanseﬁpyacw tshp:fo@&p@j:tmtthOa tp‘ﬂ@rahﬁy of
| ongi t udi axis in its cent plane or its plane o

here it i po%ré’pb‘llséo'?H”'tﬁs‘%PFF‘aFrﬁlﬁéa%q t%Fh%OHﬁ?@?l%”F&}ﬁréhs‘r’?a %)66? a

conduct or of @ceet Hddyt Yy aélaﬁ%ﬁg bﬂ)@wc?s”dm"‘mrﬁ&’h h@% 8¢ 'aE‘QES&S%edb?|tﬁ6tsé' c
constant, being distingui shed by l ow di'el ectric osses and high creep

current resi sRI&REESION Mé‘i?’eﬁdéﬁ@'lt'@néflﬁqcbq@mwlﬁh@ G@ﬁpéﬁm"lﬁr&ewhlm@s tio&
fluorine 20 b&ﬁé’ R PRl YrEy éeP-EFlc:a AT A%frbﬁglggﬁ%gﬁ%n%@a% Cﬁ“\%l‘é&erlstlc

available on t mar ket trade nanes sucC

Host af | on. Bylsrmr;trmmétmn@ tohmd eepedtedet@ni suchaad aBlymrdbtmctEtldbamnlpmg)bahbat
ring di sq ccordan e with the presetting of the geonetrical dinensions
of the r c‘—f’\ré g 9y 'glugaté?'%o subsequently readily possible to effect

el ectri cal i ne r eSeRMIEEbIeUPFWIeda hAsd af, sgfaﬁﬁlélaﬁsaoigw@rbr%éhﬁlal it 8 not
frequency. Preferably, apart fromthe act ual 'ring chanber, the antenna sl ot

whi ch goes t hibp@Er Juindoranateerdifiegn rsaticlitasy (susbrag ftems ef gpsitieost infarmgtion
filled, nore ﬁ' RE TG q"étlicyn yﬁ%c&ﬁ@é%)%ﬂ%?@ XBS”S%k%bau”&eaAdd KStokfsd2d on

perlpheral con |gurat on a € ou on t e ring drsc
board the ammunition, but rather if items of information are to be

15 communicated from the ammunition by means of telemetry senders to
geostationary or orbital receiving or relay stations.

In consideration of the aspects set forth hereinbefore, the technical
object of the present invention is to provide a very high-frequency antenna
which is suitable in terms of its mechanical and electrical properties for

20 simple, also subsequent application to rolling artillery ammunition, in
particular for satellite communication including navigation and telemetry in
the L- and S-band.

In accordance with the invention that object is attained by the
combination, recited in the main claim, of the essential features. In

25 accordance therewith the slot antenna is again integrated into the
ammunition body ogive with its unscrewable head fuse and thus can even
only subsequently be applied without problem to the ammunition body. The
axial position of the antenna depends on the frequency-dependent diameter
and therefore, for receiving navigational satellites, it is displaced further

30 towards the base, whereas for higher-frequency telemetry communication
it is displaced further towards the tip of the fuse. The outer opening of the
slot is disposed radially directly behind a slot which extends peripherally in

the conical peripheral surface of the fuse. Then, extending therealong is an



whi ch-extends radially as far as the peripheral surface of the cone of the
30 fuse. Wring of the antenna is effected by way of a two-wi re antenna
cabl e connected to at |l east two | ocations, which are di sposed axially one
in front of the other, of the inside edges of the slot. In order to produce
-an- 5 orthogonal dipole structure, four such connecting |locations are
provided at the corners of a notional square in concentric relationship
with the fuse axis and are brought togethqi by way of a matching network to
t he standardi sed i npedance of a 50 ohm coaxial line to the antenna

anplifier 5 daseosadcharatvaisdicywhitht Retdrssen aft aRiay soMeAELIdE doRYIRtA106N
provi des a slot antenna which can be tuned without difficulty and which can

be subjected ¥® thfe HAMRMES P retetioangbowathieipngitustinglexis lﬁ‘eth@f agyeynitiony
anmuni tion, byJyE3OS 04 ass%’bﬂiw‘(\%r?thofsérlé’\?él esén@ttmtfulh% P@‘rh%lrls%’ﬂgfgc‘ﬁc?ﬁ? .
axiTal an ower netallic

resonator ring chanber y encl ose et ween ‘upper
cover discs pewfstbed timatbe:l&teaisl the nhaﬂéspece a)bomaqme hiosizpnpwviteduvi tthiat a

di el ect h tend th .| t endi Il a
Fadi al 1y Gopolt T Rl B E I reing orRERHERS Okl F74 rrosugReRtadng
sl ot between ghserisme hokéoMe BF lcﬁduitﬁ,ahn@Lﬁo%bFﬂﬁy ‘6@[1%@ efictiibg |hté’rge|“éh%€b%§ to

the outer surface of the fuse 15 casing wh I's al so peripherally slit. In
one of the twh B Erseiofdbetaiustaserniange @h‘E'l’talﬁ'éeFm’ﬁtcelrﬁ\naccsﬂrd’e'rlnWI?nW:Ilfi1 &Fefls
into the ringg §ﬁ aeg ps. defined by a hoop which can be inserted into the
front side of e outer wall and on which connecting |ocations which are

di spl aced rel ativeThe aeﬁerhna)umegaunnmtﬁhm foem pherdisc-dhaped ibon reove extmenaelyed
t hr ough t d ctric rin sc and the 20 axially oppositely dispose
cover i S8t obEEFALlsPe FAslite b Sagbiich vt de Carmby S ot il me DoBetts:

in single- phawethnamae@nétbrrm@&h@mb@r WRieR 9 @oResM@Ickwitd @i3pabt edRRe Idone,

t he second phase of Wnb@P‘ is connected directly to the cover disc adjacent

thereto. Addi gxignand dabichopRERS LPRREIte LR tWé'ﬂdf'éék GRRRCtaR VAN VAERR o 3dBHIVL he
25 invention ?éﬁpﬁ@rta”fyoéit*én'dﬂwd P@dlfa’c'ﬁrt 9?5 iGloAtHES %PghEquCﬂﬁF%{ d BFkRE Sone

herei nafter of a preferred enbodi nent t he structure according to
i nvention, whPthhefudeadhantiagiacrantyers sodivided tthansireaseingwitberasgert o tibe t o

what is ent S tracted formbut a prOXI teI

scale. | ﬁl%tshe dc? é%dn&l %E\I@{qgurgg'% %I PIZRE; Yoltat ?'Eexf’ geué.éaﬁmr@h

\(l:ﬁ_n Ee_ applh! ed |tsq:cﬂsslble emmﬁeamrat nhbg:rst;c affﬁumlaﬁd:rﬁl wlﬁlchhsla@pﬁ@ﬁ ehrumahdfalg@drh
ichin this i s dispose n hal f the axj ei ght and the

base pl ane of OFFFE‘B& 'ggya"ﬁ?j Hoési’i (?'H\%a 35 bt P"icéeqﬁde%i%{?d”c EORFGOFe 2

is a viewin bbmgredisgngaishad %&IO'I@Qefbléﬂe'ctﬁé rl%fsg@@ 8hdt REgRNERIEA MHER 1S

axially clanped between the tip and the base of fuse as shown in Figure
1, and Fi gurer§'F@”&ex/|'ré§1'@FierFC{eﬁ‘éYn%fnﬁ@ﬂuéﬂch@r@xﬁﬁrﬁééﬁﬁmmuﬁk? dheoNETHRRE ng

5 the mechmni B@Erlﬁényg&‘y%rsbﬂ"@t(ybg/ girarﬂﬂ‘ar@éﬁ'\? Of hFdhgﬂsr %V%*Iaglréeoneﬁ%
fuse 11 shown in Figure 1 is Int be sc
screwt hread ( ﬁmrkgh@m)%ntrader oamesfsudheas drfloal FgudnapreragaffamrBy emehref ofa

bi | bi | d. f
TE s provi ded SiPRRESRERIE w154 $aeh3Rniag SRS e ind WA Qe
its slightly eatibthiegresueingadflthk2gédraeaat=)Wnthenkitsséfothel BngeadHignbeéd, liedks
w th diel ectrl mat eri al V\:&I ch termnates flush with the outside peripheral

surface, whi cﬁ SQdF P FRAYENtlycTeadily RRssiie Hosefest, elgrtriqat fRg resppanee dyHEy
in front o thefeadkam gn@veﬁ skbaied ﬂieqaénqv hﬁeféﬁabﬁ\})j@é’rttf%r@r% s&%af' p

of the front part 15 of the fuse, are nmechanical or ectroni echanical ly
operative saf &g éwmrgg@e BAtETEY istasswhicht pees tisereptound exsendingl Irayilally

d I
rajettory.  ad SeR e eRefg AR, Rare BpeERPARY 89 2 RENERRh Bxeeiiy,
199 57 363.8 tﬁlfan@@tlmel\lwen;bmmpﬁé}@Qc(mtbgWatmim aetied @utside onmaltle rivey disa amd

respect of the ont ent I ereof to s | ement sent di sc osure
of ltohe i nvent g uhr?*&%’?% rgfi aéypqsef%rr Pad %EPP%%W?{@ cﬂ“réscé Bft'?‘ﬁecoé‘leo? the

ant enna) .3®i spesed behind the radial plane of the slot 13, that is to say
towards the base of the rear part 16 of the fuse, are electrical circuits
for antenna anpl i fiWitNGDAT Hielasteynd ispeffededimgwal ofhe tebevireomignasi eble

energy whi ch ignhee&ld'6d aPied AU R aP¥nteWwidh LPE dilf¥sedaxially one in front

of the' other, of the inside edges of the slot. In order to produce an



25 in-the very high frequency spectrum As diagrammtically shown in Figure
2 the front part 15 of the fuse and the rear part 16 of the fuse are
connected together with the axial interposition of the antenna 17 which can
wi t hstand extrenely high nmechani cal |oadings, by neans of clanping screws

+19- whi ch extend parallel 30 to the longitudinal axis 18 of the fuse and

whi ch extend through the antenna 17. A flexible antenna Iine 20 of coaxi al
cross-section |leads to the antenna anplifigr (not shown) disposed in the
rear part 16 of the fuse. In the case of a'receiving antenna this involves

a pre-anplifierthogshakedipotd strugtdms fb@ﬁ%wﬁrcoﬂheﬁﬂl@?%cdﬂcﬂ%eér% ReoWHEE Wit
and in the ca e of a t‘régnsmttln antenna this involves a power anplifier

downst r eam of I?Ehéo'iﬂ‘?fé 4 ﬂ@t'%ﬂ?'cﬁﬂttaremlceﬁcemﬁrl@er%r@mrwmpm Juspxis22
thereof (for gxanpire 'H?foﬁtlj‘ﬁthU t ér aBY éc}y bz% r*’%c%ﬁ r?c%thv@&kaft‘al
egl on he

fl ow generatorz is installed I ase “of e rear part
16 of the fusétandardised IbmmeffbfomSm@hdretcaakla\l/lllaw tionthié guten3a taapliferd

how t he discs nstructed in a sandw ch-1i ke fashion
fromtor a%nap l%g nrFgcorrpdjqz ?hg?ﬁ €'substanti al | y conprises two

nmechani cal | y stl ff Altreara,lr ew@‘ﬂertrﬁl FoentivamBryvides®s alotUBRBENIEH S¥hidd o & i
di sposed 10 t F &% Lﬁart 15 of the fuse and which is of a shall ow
n‘é‘(l‘t QUE y e

cup- shaped ro ‘érf‘? Peadnrohidhe Gan ReatslieRedndananechanicadly
netal | ower db§€re2t4eVV8b8+hg'ss f@l’%i&fﬂﬁ)f&ﬁ&ﬂ%ﬁ’?oéh} urﬁihfoﬁc'[byﬁ%%h?ntsfe%

towards the rear part 16 of the fus SO O al I'ow
cup- shaped roSanfwirl Isprusyureetini whlchpraof idxéalyordivigad atésomator pirad ecHainkizer

nand i ng s ona Do RSt Bndee) Dol oF10RRT arvial s o SrilefE broTadle bewo

di scs 23-24 hataldecientespecst off ERBpAY iTRABSIded Witd BoumBI&friz BAgedRer whith 25
whi ch: protrudes @La” fromthe bottom 26 of the cup configuration between

the wal | s 24 &K &cPEiangralpy eﬁwﬂegoqolkaﬁartadéalwa@@@ﬁ-éﬁ@ thgeeemisal
radial l'y betwegnndhesierafoRes avaPrtht@igh % ahghit Bet h@éM&rPth”ﬂ&bC O,IdW' I's

27, 31 which extend peripherally at a Spacing in relation thereto an
axi al | y betweéilin@dcanutsige walls of she singnehambei by thd anber s@Baghiot bhe fuse

I t t
ongi  udi w21 orpeydhich s st pEEBRERARYE R dherbt thel F8 Ehket fikhinedgeer of
the wal |'s 27- @tiget biethe m@ﬁnamedmumpepedssmowh@e&rgsswatél is tdefipeseby a
it 1s flat thereagal nst,

portion in electrically conductive relation P

axially again Ph@’%f%%éaaf D¢ HBS‘FEEQ IgER ttBS r?Et |5Hj9c F’?é thes BUERravellseRg N
| ower disc 24whibe c@hhétﬂlryg NedaRIlsywh RACHE @l@ﬁla‘%@ger%lé%fvé ft?e%llu 'o‘ihgﬁlr?’@he
define as between the in radially opposite relationship to

cylindrical ré’ler@é‘ﬁﬁ? MFFt'Qﬂ atrﬁecqsaaéteﬁbmroughz@e Q@'Qﬁélca@ﬂgaﬂils‘arﬂf@nm
slot 13" yhi C%x%ﬁﬁﬂgﬁofal@gva&giﬁai%ﬂ”@o@@? didd% Czhgg'@ﬁl?: %@ne iboeile é@pé at

ring chanber 28 i1s axiall a ring disc elec rr'c na eri a
can be insert &dey reedinoug t@@gﬁt@e’runtmm@eaﬁhasmemm\p»er byi seans8oR28. matuhin sc

29 has an ext i ral xtendi

proj ects in a%r \%L%té%g @Afe%”ﬁﬁ[ﬂgeﬂﬁﬁff ﬁ%ﬁﬁcPhcﬁse Q'Chl 'st%n@fmgescgg\ﬁﬁf%%
is slightly srtalthercavrercchrrq)ad]asentmmbtcb he ring disc 29. The collar 30
extends radially w nal axis 18 through the sl ot

t to the |
13' 5 which remai nd %@{'ssgleg%v%gpfrﬁg‘tﬁ%%%l }%g"edhﬁeaé‘f'recsh%“%ésdé/a g‘f‘@‘r‘%ﬁ f e

bet ween the Mibvehtion aeised feRd |ﬁa&%3fu.9{hérh€la}’fﬁ£ lahd2the2BEsGHHptidh HRreinafter
externally enclose the ring chanber 28. The collar 30 preferably even al so

ext ends radi al9fyatRredagedt REbadinens: of Hie strectsretacrerdingt ke thel invention,
between the \hich s diagrammatically shown in the drawing, being limited to what is

essential, in somewhat abstracted form but approximately true to scale. In
the drawing:

30 Figure 1 is an isometric view of the fuse which can be applied to an
item of artillery ammunition, with its antenna slot which in this embodiment
is disposed between half the axial height and the base plane of the fuse and

is filled with dielectric material,



front -part 15 and the rear part 16 of the fuse, until termnating flush
with 10 the i medi ately adjacent outside peripheral surfaces. That
facilitates assenbly when axially fitting the front part 15 and the rear
part 16 of the fuse together over the antenna 17 and here avoi ds turbul ence
.in the region of the ogive of the body of the ammunition, which is
particularly sensitive in ternms of flow dynamcs. 15 In the radial plane In
front of the upper disc 23, that is to sag towards the front part 15 of the
fuse, the antenna 17 is fitted with a dielectric disc 32. That serves as a
wiring carrier foffiglre 2iiska meweahwidek mxaingeest &0 usxpiodedlillystestidro gdndle
connections to.,the ir?jwarLd end, whi ch i%rtoward the ring chanber 28, of the
antenna sl ot A8eNNEYNICH R axial¥Sdampee Gesweepdhgi W 2pgndeRaie phRtiusAeS33
are anchor ed ghawpeinatibgte 1ebabi onship with the longitudinal axis 18 of the
systemon the disc 327at the corners of a notional square. The inner
conductors pass t M@ugh3tihe wiemuirathelinsanr2d ohaorakglodachilusyratmresiiowing

narrow el ectrj ' i 5. The outer co ctors are

conduct i v§| y tb%%hé%?%ﬁ%%%ﬁéﬁﬁgggﬁc " COf%eaqmef‘Batcgg}'J%%reuZder si de of the
circuit carrier dife B2adlfuseslh stemponemigyrar i efintéedddvepasd skemged diysc
23 and can be inser}ed into an end opening in the wall 31 thereof in such a

way that it dBPPRRS’ CHFTPUARGRAI(NHrEIovetge GPNE KE taE sonicallyiPERNgpERRt
towards the agulgr acggﬂ@gfaﬁl%ed':'orrs%layodw/&‘?\‘ﬁ% llytéh%cfabpﬁ% andugt %frtiﬂ%rey; he

coaxi al antenna line 20 is connected to that edg e 30 slot int
form of the HyBpBEtigel ist piayided Mith enoarignheosiot A8 Woidkr exfiends2egdiatby e

~speci ficall ~f r rQvi i ptocarri i SC 33,
e hri Py Pl il lldtfi E MBI RTONE AR 1D MG BHOTHLL (Rlo s Bt
rel at idye toI efaaltdf Mible(rjditetﬂcmughnglef]iagamhigh aérrhﬂnet@srﬁlmr\&ithyfthe 90l|JtSide
ext endi ng sl ot ' a way .of the conductor pins means of a plu
connection i f?rf%%rapW%¥C%' &‘a\% Adignagt 536‘(':?3& WGPO%@_ t‘grth%&pﬁ”og@r
disc 24 is fipkpdséd dnridit 6eeie PYAR| blie BPORe IRotWB ChhdiSist H8adltbRRAYs

el ectrically connected through the dielectric ring disc 29 to the circuit
carrier disc @2 iHPfrdfntthes feotugpet diSscop3.thghefuseontare neeckarjeabf ot he

sl ot whi i Sall | : ' Jelationship,: : r .S

2t forded By tReCy asthakicaBpasbdrheE SAean It RS, AEAEE R BECH e
upper di sc 23andloptiohely rderatlycamictlyi operchier enfaking tdeeicmst for eoudirg ohe of
the antenna || Ods effected 10 by the coaxial plug socket. 36 for_the
antenna |ine |§8§t%h0€f ﬁ?%g}r%ﬂi%go% %gelsgab?@v\@r%S%reggngeqprpdlc%%t%%}her
eccentri cal | yapplidatiohheo in9si 82 363.8 f dmht osvearhbehaogpped wihied réderdpiceneans

of screws 37, extending therethrough in parallel relationship with the
axi s, towards™HE ?‘Sé?'ﬂpéﬂ tre§Bee O?hg‘ef Jgk‘e, coRtent p ?%é%ﬁﬁ@%@?ﬁ% &he

struct ur @d or pidienartgiburé lof My ﬁﬂehﬁPﬁhHV\ﬂérH}, 5t QUbRfSrafkidtioh b use

already in itself mechanically extrenely stable, 1s axial lé l;rgclelg ‘t_:rgaget her
£ stoR43 attetupper

by means of sef d¥ssi9B astrnnal)l IBispraatekenindehgradinlp!pneuef t
disc 23, with i S d f cal l a 0 ] e aqdj .
through the nsl 1k SRSt Mas) ol Ws sy "ba 1 d bE BRI e It s
addi tional |y tiotistondidt y asttefha RosphfiGRiodi @mdar gignalintmdcessiay | efistthene
of the bottom

ase portions 25 and which extend throu the ri di sc
"t o the axi Ay BRAILE SheRy NN Aor Mot IR BY Vi bt dHE RS ha1 y
ai d when 25e potROent ighfeequéridyl shdtt@ight together and thereafter serves
as a neans for preventing relative rotational novenent 25 as between the

upper disc 23 and fhdipgRstmaticallpshopmatn Figure L 4he eatered tarafythe fuse

spi n-induced ERYafHeOP&dr EJQF@Q% g?tt}“@eigns%hgﬁéa doWRePHd So§itHerewRAVIRY axial
resonat or of the slot antenna 17. 1

interposition of the antenna 17 which can withstand extremely high

mechanical loadings, by means of clamping screws 19 which extend parallel

30 to the longitudinal axis 18 of the fuse and which extend through the

antenna 17. A flexible antenna line 20 of coaxial cross-section leads to the

antenna amplifier (not shown) disposed in the rear part 16 of the fuse. In

the case of a receiving antenna this involves a pre-amplifier upstream of



CLAIMS 1. A disc-shaped slot antenna (17) arranged transversely with
respect to the longitudinal axis (18) concentrically in an artillery fuse
(11), characterised in that it is in the formof a divided resonator ring
chanmber (28) provided with a dielectric ring disc (29), the antenna sl ot
.(13"). thereof being provided in radially opposite relationship to a central
cylindrical reflector wall between the hollowcylindrical walls (27-31),
which extend peripherally in axially nutually spaced rel ationship, of the
ring chanber (28). 2. An antenna according to claim1l characterised in that

the ring di scthéZrQ):emeﬁjcﬁC‘S@nlamp?otéﬁlﬁd @rctit3@anavihhthe esdd af a B@hsaxttengli ng
therearound radially in a flange-1like confi guratl on. 3. An_antenna

accor di ng t o AHENPF eﬁ%ﬂl'ﬁﬁob’leél A PRAEsCEEPIIERE FowRHaeaThef e rogeRyng
termnates f |d+'r§:@|tW\)§/||ﬁ‘|cF1h¢‘k‘éUEr§é g)%v@églr %\?ﬁéo%wgh?% Qﬁéfe@?%f@? 'e)ka%]\[blé inlée

fuse wall (12 An "ahtenna a t he precedi ng clai ns
char act eri sedorm th@m atheatabigy bektarper greaffiuxsflpwogdriratdretiswstabedin oy

cach ot hor ovepiar PriHEB3se BPRE kedhER ¥ BB Busdls ond”(25) prot ruding

fromthe bottons (126)illdfe s&en Gicse TheWdthil @evaxn a‘r‘hgu:Hes:B amtearb@hwemé hm'cn
wal ls (2731) whi ch extend peri pherall § one, in front

ant enna accord13p§d FTYRBNBY ]t7he'5pr‘@é"é Usked| By nd éﬁa }bﬁ‘ Ea%mom hé'tomt
is provided V‘doﬁ‘ﬁoﬁaﬁ\“&m’ tco?r%é &itsd I§Csdt5§%3nﬂ‘9\\)3Qopﬁpﬁ*ds%s”?\hWﬁ'}écﬁgﬁlcally

bringi ng together a plural of connecting | ocations di sposed al ong a
i nner edge ofsttfﬁemstacbtcc(\f_E:B ()hst:S), aamerlye a)fmatralammdlslq na \(vlz&)‘\. is6 dismosed

t t di d t the |
cdge of e, sicafHRes dnf TPl BN BTbranRHis® e ko e ol b B 28
the end face rotatiooaey wmhh@trmall pegfileyihi pidtd-tiaé rmahher, (awj amek) |oket Hisc
ring chamber 528\2{,- 7.. Aa ant enna accordi ng tg the two pregedl n Iﬁi ns
char act er i sed?$ nivhight isafispesednar H19 \PPREENEI dijedliUhcsicaed JOREN ehdNEnEEHoop
(35) is elect asmaié Yf AABAUGE 9 Yn5EANSEHISS oF & %ngéwf:aw §h9;5'ec§ hSta?ddrrawyt

carrier disc (32) by neans of conductor pins (33) whi e in parallel
rel ati onship wmmqtﬁéah pepfile qomfi@ugatiomén rmilatg-tke anamogr ar’mlttlﬁefh(tﬁ)ﬁﬁe ysc

(23 or 24)y d%ﬁgoﬁ%eaternglree%i}ﬁgnﬁft I)p}r?}s}?s 6mﬂaﬁglfr@?éal JEAS r%‘he%rﬂ’@c@%%a

according to recedi ar acte Pt Ehe T ng
chanber cover ofitlse ah2enhr 1idd) Eaeht &f twsehived didts 23+22uhbs aacental slmﬁfem(r@Z)

is arranged) is provided_for the connection _of an antenna |ine

pl ug socket (35 ar\ﬁh'lncﬂ"q fortBofett R3PS ﬁoﬁ'%lzg g\%h rPéﬂHé' Pc?ﬁ'?u'i)y g’%ﬂf@rtﬁ'ﬁ sc
(23 or 24 respe@bhveby) ofNthé nc@ﬂaﬂ@bﬁﬁ@@a@udﬁﬁ%&vé@ tihe Nesivdrk4 oantihgl
circuit carrier disc (32) disposed therebehind.

A AYy. AR Al el98PECHVEIVA _yAyytqungRagaga@ggp'@nt defined radially between those
20 base portions 25 and the hollow-cylindrical walls 27, 31 which extend

peripherally at a spacing in relation thereto and axially between the

bottoms 26 is a resonator ring chamber 28 which is approximately centrally

divided transversely with respect to the longitudinal axis 18, insofar as,

with axially mutually spaced end edges of the walls 27-31, the plate-

25 shaped upper disc 23 bears with its base portion in electrically conductive

relationship as it is flat thereagainst, axially against the face of the base

portion 25 in the also plate-shaped lower disc 24. The axially mutually

spaced end edges of the walls 27-31 define as between them, in radially

opposite relationship to the cylindrical reflector wall of the base portion 25,

30 the actual antenna slot 13' which extends radially from the ring chamber
28,

As therefore that ring chamber 28 is axially divided, a ring disc 29 of

dielectric material can be inserted therein prior to fitting of the upper disc
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1ot -#100/&gh! &v(\)//ﬁi%(r;@r%%;a(iké '\té%! \'/A?(rgfﬁieog/@tk(.g é)’i/%?%%?go/g%&é)f( %h_e base portion 25 between
the mutually facing end faces of the walls 27 and 31 which externally
enclose the ring chamber 28. The collar 30 preferably even also extends
radially through the slot 13' into the slot 13 in the wall 12 between the
front part 15 and the rear part 16 of the fuse, untii terminating flush with
10 the immediately adjacent outside peripheral surfaces. That facilitates
assembly when axially fitting the front part 15 and the rear part 16 of the
fuse together over the antenna 17 and here avoids turbulence in the region
of the ogive of the body of the ammunition, which is particularly sensitive
in terms of flow dynamics.
15 In the radial plane in front of the upper disc 23, that is to say
towards the front part 15 of the fuse, the antenna 17 is fitted with a
dielectric disc 32. That serves as a wiring carrier for the linking network
between four mutually orthogonal connections to the inward end, which is
towards the ring chamber 28, of the antenna slot 13'. For that purpose,
20  four coaxial conductor portions 33 are anchored in parallel relationship with
the longitudinal axis 18 of the system on the disc 32 at the corners of a
notional square. The inner conductors pass through the annular disc 29 in
order finally to end at a narrow electrically conductive hoop 35. The outer
conductors are conductively connected to the upper disc 23 and to the
25 underside of the circuit carrier disc 32. It is a component part of the two-
part lower disc 23 and can be inserted into an end opening in the wall 31
thereof in such a way that it defines the rearward inner edge of the slot 13'
which opens towards the annular chamber 28. Firstly however the inner
conductor of the coaxial antenna line 20 is connected to that edge of the
30 slot in the form of the hoop 35 when it is still removed from the lower disc
24, more specifically by way of the network provided on the circuit carrier
disc 33, for bringing the four contact points which are respectively
displaced relative to each other through 90° together at the peripherally
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"()-MB.. .7/ (it D7 is fitted from the rear over that hoop 35 which is thus already
electrically connected through the dielectric ring disc 29 to the circuit
5 carrier disc 32 in front of the upper disc 23.

The front inner edge of the slot which is in axially opposite
relationship to the rearward edge is afforded by the inner end edge of the
peripherally extending wall 31 of the upper disc 23. The electrical
connection thereof to the outer conductor of the antenna line 20 is effected

10 by the coaxial plug socket 36 for the antenna line 20, the ring disc 29 and
the lower disc 24 being mounted eccentrically on to the inside of the
bottom of the upper disc 23, by means of screws 37, extending
therethrough in parallel relationship with the axis, towards the rear part 16
of the fuse, with play.

15 This sandwich structure for the antenna 17, which is shown in Figure
3 and which is already in itself mechanically extremely stable, is axially
braced together by means of screws 38 coaxially between the antenna
lower disc 24 and upper disc 23, with the interposition of the collar 30
which engages radially through the hollow-cylindrical walls 26, 31, and as a

20 result it is additionally torsionally stiff. Posts 39 which are mounted on at
least one of the bottom base portions 25 and which extend through the ring
disc 29 into the axially opposite disc 23 and 24 respectively serve as an
assembly aid when the components are axially brought together and
thereafter serves as a means for preventing relative rotational movement

25 as between the upper disc 23 and the lower disc 24, that is to say serve to

carry spin-induced rotational forces between those two parts of the cavity
resonator of the slot antenna 17.
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(28) provided with a dielectric ring disc (29), the antenna slot (13') thereof
being provided in radially opposite relationship to a central cylindrical
reflector wall between the hollow-cylindrical walls (27-31), which extend

peripherally in axially mutually spaced relationship, of the ring chamber
(28).

2. An antenna according to claim 1 characterised in that the ring disc
(29) projects into the slot (13) with a collar (30) extending therearound
radially in a flange-like configuration.

3. An antenna according to the preceding claim characterised in that

the collar (30) terminates flush with the outside surface of the peripherally
slit (13) fuse wall (12).

4. An antenna according to one of the preceding claims characterised
in that the ring chamber (28) is provided between shallowly cup-shaped
metallic discs (23-24) which are axially supported relative to. each other
over a large area with central base portions (25) protruding from the
bottoms (26) of the discs, with an axial distance between their walis (27-

31) which extend peripherally one in front of the other.

5. An antenna according to one of the preceding claims characterised
in that it is provided with a circuit carrier disc (32) which has a network for
bringing together a plurality of connecting locations disposed along an inner
.edge of the slot (13') to a wire of an antenna line (20).

6. An antenna according to the preceding claim characterised in that
the inner edge of the slot (13') is given by a hoop (35) which is inserted at
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7. An antenna according to the two preceding claims characterised in
that at peripherally mutually displaced locations the hoop (35) is electrically
conductively connected to the network on the circuit carrier disc (32) by
means of conductor pins (33) which engage in parallel relationship with the

axis through the ring disc (29) and the cover disc (23 or 24), disposed
therebehind, of the ring chamber (28).

8. An antenna according to the three preceding claims characterised
in that the ring chamber cover disc (23 or 24), outside which the circuit
carrier disc (32) is arranged, is provided for the connection of an antenna
line (20) with a plug socket (36) which is connected in single-pole manner
to the cover disc (23 or 24 respectively) and in single-pole manner to the
network on the circuit carrier disc (32) disposed therebehind.



