2 3 OCT 2006 5 Conbination antenna for artillery anmmunition The invention
.concerns an antenna as set forth in the classifying 10 portion of ‘Z‘g"ﬂ-ﬁmmﬁ
An antenna of that kind is knowmn fromDE 100 17 329 Al in the form “0f a
dielectric carrier disc which is electrically conductively lined on both
'sides and which is arranged under the fuse cap of the projectile tip in
concentric relationship with the longitudinal axis of the projectile. That
15 nmetallic lining conprises a covering on the front side and a covering on
the rear side which extends in all directions between the boundary thereof,
t hereby affording a funnel -shaped antenna characteristic which is set up
forwardly with respect to the transversge plane and which is rotationally
symmetri cal and which thereby avoi ds rotation-dependent nodul ati on 20
effects in respect of the high-frequency energy received. Such an antenna
as a comA nation antenna equally replaces there the transnitting and

recei ving dipole or helix antenna of a radar proximty fuse and the
receiving antenna for a satellite navigational device. Tuning of that disc
antenna for perform ng Sootbidafiéeaantntasisaitilerhanverunitdoh f erent frequency
ranges 25 thereof is also effected by way of the di nensioning of the
covering to an integral nultiple of the resonance frequency, nore

specifically to theet mvre%ohawmrﬁsoéntgﬁce%rar bersdt! RIMRNGY ti9d dastyfid i te
navi gati onal systemas the fundanental frequency tfor the tunction of the
radar pridxi npostidruoé ckomt hat  both systens can be operated by way of this
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brought into operation only in the final phase of target approach, that is
to say when ’é!‘i’@snawg‘é{f‘i%aﬁ FEsfeness Dre3figsecrapo@p the projectile tip in

concentric relationship with the longitudinal axis of the projectile. That
15 metallic lining comprises a covering on the front side and a covering on the
rear side which extends in all directions between the boundary thereof,
thereby affording a funnel-shaped antenna characteristic which is set up
forwardly with respect to the transverse plane and which is rotationally
“symmetrical and which thereby avoids rotation-dependent modulation
20 effects in respect of the high-frequency energy received. Such an antenna
as a combination antenna equally replaces there the transmitting and
receiving dipole or helix antenna of a radar proximity fuse and the receiving
antenna for a satellite navigational device. Tuning of that disc antenna for
performing such different tasks in the very different frequency ranges
25 thereof is also effected by way of the dimensioning of the covering to an
integral multiple of the resonance frequency, more specifically to the third
harmonic of the carrier frequency of a satellite navigational system as the
fundamental frequency for the function of the radar proximity fuse so that
both systems can be operated by way of this one combination antenna. It
30 will be noted however that, because of the interacting dependency by way
of the harmonic, a decoupling effect is required, which is implemented by
virtue of the distance radar being brought into operation only in the final

phase of target approach, that is to say when the navigational receiver has



2 al ready been switched-off, because in the nmeantine the projectile has
arrived on a corrected trajectory over the target area. Now, the othﬁﬁé@%
the present invention is to develop a multi- function or conbinationva a
of that kind, to the effect that the functional dependencies between the
radar node and the navigation node which hitherto are afforded by way of
tuning of the radar antenna to a low nultiple of a navigational frequency
are at | east toned down. Admittedly a nmulti-frequency antenna is known from
US No 4 305 078, but this is linked to a high |evel of expenditure, using
numerous conplex nmeasures, in terns of its conversion to practice. The
antenna described thereinis nade2up of an axial stack of dielectric discs
which are separated fromeach other by netallisation portions and through
which axially passes the inner conductor of a coaxial antenna cable to the
connection to its uppernost netallisation portion and which has a

connection for the outer conductor to its oppositely disposed outer
nmetal li sation portion. For inductive adjustnent of the resonance

frequencies thereof the dielectric discs have axis-parallel, electrically
conducti ve through-openi ngs between the netallisation portions on the two
sides thereof. The resonance frequency thereof is influenced by way of the
nunber and position of the through openings in a dielectric disc. An

ant enna stack ‘which can be operated at different frequencies is inplenented
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openi ngs. I'n accordance wth the invention in contrast the above-specifie
obj ect is atrbwiegted byjetieryovds t favgebdrate essential features, which is 2
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function or combination antenna of that kind, to the effect that the
functional dependencies between the radar mode and the navigation mode
which hitherto are afforded by way of tuning of the radar antenna to a low
multiple of a navigational frequency are at least toned down.

Admittedly a multi-frequency antenna is known from US No 4 305
078, but this is linked to a high level of expenditure, using numerous
Conuﬂex measures, in terms of its conversion to practice. The antenna
described therein is made up of an axial stack of dielectric discs which are
separated from each other by metallisation portions and through which
axially passes the inner conductor of a coaxial antenna cable to the
connection to its uppermost metallisation portion and which has a
connection for the outer conductor to its oppositely disposed outer
metallisation portion. For inductive adjustment of the resonance
frequencies thereof the dielectric discs have axis-parallel, electrically
conductive through-openings between the metallisation portions on the two
sides thereof. The resonance frequency thereof is influenced by way of the
number and position of the through openings in a dielectric disc. An
antenna stack which can be operated at different frequencies is
implemented by the individual discs being provided with a differing number
of through openings.

In accordance with the invention in contrast the above-specified

object is attained by the combination of the essential features, which is



essentially nade to a slot antenna in accordance with DE 101 36 469 Al, in
which an axially divided resonator ring chanber is netallically endﬁf@ﬂ 006
axially on both sides in the fuse region. The chanber is of an axi al g%pl
which is a nultiple of the axial thickness of a thin, ring disc-shaped
antenna slot which is orthogonal to t2se |ongitudinal axis of the fuse and
whi ch extends through the outside wall of the ring chanber and opens
radially on the one hand inwardly into the ring chanber and on the other
hand out warrdtiyed lim dbghmelre cfairpe Ioasiaegdamhe taeralvithosicoise isf sttiatiralhyt enna
in the truncated cone pf, the fuse tip.depends_in rticular.on th .
frequency- c?éf%?trlr?% Hbad%e%)n%tsll%} 4t ePﬂg 'ﬁo ‘ic&@é‘%‘? %ﬁﬁ fgg:ﬁ o?go tgcgil/'i ¥y and
the ring divasiclshapeskishotdiviieg regoastdherrarcduntb@xie ntbtagicaadi @élddsed
therefrom Radially outside that slot antenna there is an antenna
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surprisingly been found that such a slot antenna not only has the harnonics
to be expecteedwprdlydhapudhthe fustecassBondfecXipkpasHen altihahantenna in the

geonetri cal | n t onat it . J.nde n 1 eof
it also sti It Ur%%\ségg p l??xglfit{%% (?)Lﬁssef E&t %%P%%;?rskg% [Sr)ale%'(g!r"lfa%ﬂc(g@r}gtg hJF%ﬁgahéﬁci es
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g chanbe t | 8P€S | | SPYRERING JRdialy  Hhereliem
invention suycHidWNbltids tRaB st GhtdARE there is an antenna characteristic which
is in the form of an annular bead in an axially symmetrical configuration,
that is to say toric-like, so that once again even upon rotation of the
ammunition about its longitudinal axis, there is aiways at least a portion of
the antenna characteristic with a level of sensitivity which remains
practically constant, that is to say without modulation phenomena, that
detects the half-space above the horizon and thus navigational satellites
which are above the horizon.

It has surprisingly been found that such a slot antenna not only has
the harmonics to be expected in relation to the resonance frequency which
is geometrically governed by the resonator cavity, but independently
thereof it also still has a plurality of further marked resonances at
frequencies which are higher in relation thereto. These can be tuned in
particular by way of the dielectric constant of a dielectric which is
introduced into the ring chamber and/or into the siot. In the development

of the present invention such tuning is



to a radar frequency which is 5 substantially higher than the carrier
frequency of a navigational satellite systemand which is suitable f}.cUCTffd(%e
proximty triggering but which now however is no |onger an int egraiz
multiple (not a harnonic) in relation to the navigational carrier
frequency. Thus the sane antenna characterjstic which concentrically
surrounds 10 the longitudinal axis of the"fuse in a toric configuration
again serves on the one hand for receiving satellite navigation information
and on the other hand for emtting and receiving radar signals for the
function of distance resolution of a proximity fuse. The radar
characteristic thereof is now admttedly no |longer directed substantially
concentrically forwardly; that 15 however is not a di sadvantage because the

precisely frontal encounter with the fuse-triggesi rgdémrgaiuerdgpamidingson
the respective external ballistics, that is to say the position of the fuse
in space, di s stRetanptRlydhghesr §1an §he ya@mish, freauednhaf i 3 JRgIenRe!| satelise

appr oach. For, ing. tii : i is
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ring disc which its vqré:\é t.hi %k in relation to the height of the antenna
slot, that idVY é‘?ﬁﬁ 19l \?/qb'ﬁp%'der of a material which is electrically

as poorly conducting @fe pese Hhienndl éHaractdrghicdivBl@ctsndentabsiyaBlrrolnds
relation to air. 25 Such material is to be distinguished by |ow dielectric
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fluorine- beagllnr?gﬂggﬁyfanc’%srrlc Eb(%‘%{e)ﬂ/ &t ﬁ%\?@ﬁgpﬂemrfﬂgcﬁgéﬂmﬁ{'ﬁoq étherira?tpee{ed
under trade rhamasfeuemittisy defll mreirhgoradar digsélaf foontha sursatidrabF eliftance hat
pur pose. 30 For
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15 however is not a disadvantage because the precisely frontal encounter with
the fuse-triggering target, depending on the respective external ballistics,
that is to say the position of the fuse in space, is the markedly rarer
~ situation, in comparison with a lateral approach.
For tuning in particular to a second resonance frequency which is
20 shifted in relation to the cavity resonance, introduced into the axially
divided resonator cavity of the slot antenna is an electrically insulating ring
disc which is very thick in relation to the height of the antenna slot, that is
to say a hollow cylinder of a material which is electrically as poorly
conducting as possible, with a high dielectric constant in relation to air.
25 Such material is to be distinguished by low dielectric losses and a high level
of resistance to tracking current, independently of frequency and
temperature, for which reason in particular the fluorine-bearing polymer
PTFE (polytetrafluoroethylene) which is marketed under trade names such
as Teflon, Fluon or Hostaflon, is suitable for that purpose.
30 For a practical implementation, besides the actual resonator ring
chamber, the antenna slot which goes therearound extending radially
therefrom is dielectrically filled, preferably then integrally with the filling of

the ring chamber by a collar which extends therearound flange-like



the ring chanber by a collar which extends therearound flange-like 23 0 CT
2006 4 externally on the hollow cylinder of the ring chanber and mﬂigﬂn 0
extends radially as far as the conical peripheral surface of the f 3 , tm
provi de for mechanical support and sealing integrity in the slot region.
Thus, for a fuse which can be universally gnployed for artillery 5

ammuni tion, the invention provides a slot antenna which can be subjected to
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view of the fc Sa%'lt\al\gri Ctho C?ﬁe b%u?gpl #rs(sjtc}c%n?crz]al surface of the correspondingly
peripherally slit fuse casing. In this arrangement the mechanical

15 dimensions and electrical properties are predetermined in such a way as to
afford two resonance frequencies which are sufficiently far apart for this
antenna structure for on the one hand satellite navigation and on the other

~hand for the function of a radar proximity fuse with the same toric antenna
characteristic.

20 Additional developments and further features and advantages of the
invention are set forth in the further claims and the description hereinafter
of a preferred embodiment of the structure according to the invention,
which is diagrammatically shown in the drawing, being limited to what is
essential, in somewhat abstracted form but approximately true to scale. In

25 the drawing:

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,

30 Figure 2 is a view in the manner of an exploded illustration of the
antenna which is axially clamped between the tip and the base of a fuse as

shown in Figure 1, and



itemof artillery anmunition, with its antenna slot which in this enbodi nent
I s di sposed between half the axial height and the base plane of the Tiﬁﬁ ﬁﬁgﬂ
is filled with dielectric rraterial,30Figure2isaviewinthena|¥ 0

an exploded illustration of the antenna which is axially clanped between
the tip and the base of a fuse as shown in Figure 1, and 2 3 0 CT 2006 5
Figure 3 is a viewin the manner of an eX|§I oded illustration show ng the
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shown in Figure 1 e screwed scre read ( not
shown) i nto thHenmabhiahidadlsendwidchstrandlirefoftthe ar&ebodwfdﬂgare:@m cally
tapering, in part |ised itemo amuni tion
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made herein in respect of the full “content thereof to supplenent
present 1dl scldsPieposed he franemfi thﬁ iradteérpignef ofa the eslet risy §h\atua |t@nsa)f use
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for "antenna_anplification and signal processing of the electromagnetijc

ener gy and optionally aerodynamically operative braking devices for reducing the

length of the trajectory, as described in the present applicants' earlier

15 application No 199 57 363.8 of 29th November 1999 (to which reference is

made herein in respect of the full content thereof to supplement the

present disclosure of the invention in terms of a preferred situation of use

of the slot antenna for satellite navigation for trajectory tracking and

correction). Disposed behind the radial plane of the slot 13, that is to say

20 towards the base of the rear part 16 of the fuse, are electrical circuits for

antenna amplification and signal processing of the electromagnetic energy

which is received or radiated by way of the slot 13 in the very high

frequency spectrum. This involves on the one hand a radar function, that is

to say the emission of very high-frequency energy and receiving the target

25 echoes thereof, and on the other hand receiving carriers which are of

longer wave in relation thereto for the items of information from

navigational satellites with the same slot antenna 17.

As diagrammatically 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

30 interposition of the antenna 17 which can withstand extremely high

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

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



which is received or radiated by way of the slot 13 in the very high
frequency spectrum This involves on the one hand a radar function, fiﬁ@;iﬁ%
to say the em ssion of very high-frequency energy and receiving the#4 e
25 echoes thereof, and on the other hand receiving carriers which are of

| onger wave in relation thereto for the itens of information from

navi gational satellites with the sane slot antenna 17. As diagrammatically

shown in Fi ganeeZnd laenpiffart (reardholbin olisbbeed us eheardrigeat rieanbf pae ttudd pf the
fuse are connected together with the axial .30 interposition of the antenna
17 whi ch cant™f t97$€aR BXEFENEIY alﬁ‘lt%‘Pf"‘hé&‘hsaﬁ GIP Rt PHB%V, UWt"l?éHhSOfo?he

cl anpi ng scr e 39 WRireh psteish P8l 8ind P chdeakongid udindalicdid snidhef the
fuse and which e'xtre‘r%@thrpgugh thde) rgLrjllt ennna 17. Aa% exiei)l enant|etﬂﬁr§ja Plgﬁqe 20 of
coaxi al crosshiseist &8 groweadsplidier dovenSréaBToR 006 trénsmiteemsigaaplprétessingiot

shown) disposed in.the rear part 16 of the fuse. .| t.he c of a receiving
antenna thi Sqrgun&, ﬁbé.g&}ﬁﬁf‘ltf i 'gfa 'iﬂ‘?sf’?@’&h%'fp henit E@eT%FOSE&{a?XWBEEe%i ng
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downstream of the transmitter signal processing 5 circuit; that circuit,

li ke the powélie sa@ionyofthie base ehereetarpat xanfrefyse: the form of an
tivatabl e batt ) s i | ' h i
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of the base of the rear part e seen fromthe detail
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namel y a met aliffWpRREFIRAS enetd| \WBIVER dists, HarResed frrwar depbheidd ont whiH isl5 of
the fuse and which is of a shallow cup-shaped rotationally symetri cal
profile in pligresedkowandseine &oatparteltalof|threfusg sod zmhi\@gn ishofi 8 shadiswsed
ST LB SRR SPGB, St el el ekl B! torkd
meta! lower disc 24 which is disposed oriented in the opposite direction
15 thereto towards the rear part 16 of the fuse and which is also of a shallow
cup-shaped rotationally symmetrical profile configuration in plate-like
manner - but in this case by way of example being in two parts for handling
~reasons for the connection of the antenna line. Each of those two discs 23-
24 has a central stiffening means in the form of a base portion 25 which
20 protrudes axially from the bottom 26 of the cup configuration between the
walls 24 and 31 respectively. By virtue of that arrangement, defined
radially between those 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
25 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-shaped upper disc 23 bears with its base portion in electrically
conductive relationship, as it is flat, axially against the face of the base
portion 25 in the also plate-shaped lower disc 24. The axially mutually
30 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,
the actual antenna slot 13' which extends radially from the ring chamber

28.



cup-shaped rotationally symetrical profile configuration in plate-Ilike
manner - but in this case by way of exanple being in tw parts for rﬁg@éf ggﬁ
reasons for the connection of the antenna |ine. Each of those two di 2
24 has a central stiffening neans in the formof a base portion 25 which 20
protrudes axially fromthe bottom 26 of the cup configuration between the
walls 24 and 31 respectivel y. By virtue of7that arrangenent, defined

radially between t rtlons 25 and he hol | 0 | i ndri s 27,
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31 whi ch ext eadjatént eutslides petipberalrayrfaces. That facilitates assembly when axially

fitting the front part 15 and the rear part 16 of the fuse together over the

15 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.

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

20 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,

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

25 notional square. The inner conductors pass through the hollow cylinder 29

in order finally to end at a narrow electricaily conductive hoop 35. The

outer conductors are conductively connected to the upper disc 23 and to

the 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

30 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

slot in the form of the hoop 35 when it is still removed from the lower disc



10 chanber 28. The collar 30 preferably even al so extends radially through
the slot 13" into the slot 13 in the wall 12 between the front;xutzﬂ&thmm
the rear part 16 of the fuse, until termnating flush with the inmediately
adj acent outside peripheral surfaces. That facilitates assenbly when axially
fitting the front part 15 and the rear parg 16 of the fuse together over the
15 antenna 17 and here avoids turbulence in the region of the ogive of the
body of the afivumiore smecifitiadn bys waar of the aetyoslemsovided om theraisudf carriew

dynamics. In the radial plane in_ frant of the upper_disc 23, _that is.tq say
towards the fcb%%tggarf%rl r@@ﬂ%etq‘euggf"tﬁ%n?ﬁfeﬁﬁg‘tﬁwﬁ"yqi?EeeJWFﬁt'%§y20
di el ectric didispl32ed Tetdtiaeryesadhs othav thirg:gaBoP ebgbtifert be thengémghdratipor K
bet ween four mutually orthogonal connections to the inward end, which is

townards the r@HgNERsNBr b v DhwanPbihe Qi pinsoPY &R "B pBFIVI
four coaxsal CANGLEbATINPANL Ii9AR Jf a2l 6a 8B BRI oL EPABA i ebfeAithaNB NeP

with the longitudinal axis 1 e systemwon t Isc 3 the corners
of a 25 noti ahead XyguarfdtedHeomntiesr reandwer oitetphssp t3h ovghht lsethe Bowady

cylinder 29 in .order finall 0 _end .at arr.o | ectricall onduct i v
hoop 35, The SSEITERTk sraner et tpEo8 afn AelEN PelhReol iRy 2% Fe M prtEi oo
23 and to therHedelisd 32 ivfroMiefaheqiiderc@sd 28t disc 32. It is a conponent
part of the two-part [ower disc 23 and can be inserted into an end openi ng

in the wall 30 31 ther&entiwngickdgenwsy thatslot wéighels timeaki@dlywoP@osiiger
edge of e : " [ r.d; ny| [ 42 [ y
however @Ee ﬁjﬁﬁ%}o@é%%ctﬁgrr%%?wt%ﬁ%%\(?%aex?’a%#‘grrﬁnﬁgqﬁfﬁgﬁ O%ingI %%%{8@?&% to
t hat edge of pdrpheshly ientérting ommllof31 hef hibep Bipevheatisi t 2Bs Tlive | Elecanaaled
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contact poi ntipy whe GRari=® pl@sBEEKEY 86 Yor Ehe RIrERHa NRlea2d VEhd fingagiic B ehd
through 90 tot ?at Pc?vzegtdiéchez ebreiir?gg]ergw%luln&d eccentrically on to the inside of the
15 bottom of the upper disc 23, by means of screws 37, extending
therethrough in paralilel relationship with the axis, towards the rear part 16
of the fuse, with play.
This sandwich structure for the antenna 17, which is shown in Figure
3 and which is already in itself mechanically extremely stable, is axially
20 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
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
25 hollow cylinder 29 into the axially opposite disc 23 and 24 respectively
serve as an assembly aid when the components are axially brought
together and thereafter serve as a means for preventing relative rotational
movement 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

30 of the cavity resonator of the slot antenna 17.



extending slot 13' and by way of the conductor pins by neans of a pluagﬁ
connection in the formof a coaxial plug socket 36. Thereafter the £d 2006
disc 24 is fitted fromthe rear over that hoop 35 which is thus al ready
electrically connected through the dielectric hollow cylinder 29 to the
circuit carrier disc 32 in front of the upper disc 23. The front inner edge
of the slot which is in axially opposite 10 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 by the coaxial plug socket 36
for the antenna line 20, the ring disc 29 and the |ower disc 24 being
nount ed eccentrically on to the inside of the 15 bottom of the upper disc
23, by neans of screws 37, extending ®herethrough in parallel relationship
with the axis, towards the rear part 16 of the fuse, with play. This
sandwi ch structure for the antenna 17, which is shown in Figure 3 and which
is already i KLAIMS f nechanically extrenely stable, is axially 20 braced

t oget her by nmeans of screws 38 coaxially between the antenna | ower disc 24
and upper disc 23, (i bfthecdmbrizRRy Einden®d ihhgyregld aito3the WHthewaBRIES
radially through the hollowcylindrical walls 26, 31, and as . a result it is
addi ti onal | ep8rfgp@inhl) ¢f @ni kem phardllay ammunitee fablfaegneiesavhichedist one
of the bott ' i t o1¥Ts1p]

cyl i nder Zgggﬁggﬁﬁﬁggg%ﬁﬁﬂ?§?§3 ggﬁﬁgmgﬁggéégﬂgﬁgﬁg4 reé%ggyﬁéépggégﬁ$be as
an assenbl y aanaligésondl Betelbgpoemaiver,are axi ally brought together and
thereafter serve as a neans for preventing relative tatiopal povenent as
bet ween the uppe!V'§i'S'€ 23f5ﬁh<5ﬂ55ﬁaﬁéﬁ aﬁgca%fpnﬁhéi9)§N?5ﬂ §h§m§¥Fﬁg to
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y resonator of the slot antenna 17. 2 3 2006
outwardly through the conical wall of the fuse and on the other hand
inwardly into a resonator ring chamber (28) of an axial length which is
substantially greater than the axial thickness of the siot (13), for operation
with, in addition to the geometrically governed resonance frequency for
navigational tasks, a further resonance frequency for tasks of the radar
proximity fuse, said further resonance frequency being determined by the
dielectric of an electrically non-conducting hollow cylinder (29) introduced
into the ring chamber (28) and not representing an integral multiple in

relation to the navigational resonance frequency.



CLAIMS 1. Use of a conmbination antenna integrated into the unscrewabl e

head fuse (11) of an itemof artillery ammunition for frequencies wjiThtayeg
to be processed in the region of the fuse (11) of a radar proximty fuse and
a navigational satellite receiver, wherein a ring disc-shaped sl ot antenna
(17) which is disposed transversely with respect to the fuse axis opens
radially on the one hand outwardly through the conical wall of the fuse and
on the other hand inwardly into a resonator ring chanmber (28) of an axi al

| ength which is substantially greater than the axial thickness of the sl ot
(13), for operation wth, in addition to the geonetrically governed
resonance frequency for navigational tasks, a further resonance frequency
for tasks of the radar proximty fuseQ said further resonance frequency
being determ ned by the dielectric of an electrically non-conducting hol | ow
cylinder (29) introduced into the ring chanber (28) and not representing an
integral nmultiple in relation to the navigational resonance frequency. 2 3
OCT 2006 10 2. An antenna according to claim 1l characterised in that

besi des the actual resonator ring chanber (28) the antenna slot (13) which
goes therearound extending radially therefromis also dielectrically
filled. 3. An antenna according to claiml1l or claim2 characterised in that
provided in one piece with the filling of the ring chanber (28) in the form
of the hollow cylinder (29) is a collar (30) which extends flange-Iike

t her earound and which extends radially as far as the conical peripheral
surface of the fuse (11) through the slot (13). 4. An antenna according to

t he preceding claimcharacterised in that the collar (30) axially fills the
slot (13) and termnates flush with the outside surface of the peripherally
slit fuse wall (12).

2. An antenna according to claim 1 characterised in that besides the
actual resonator ring chamber (28) the antenna slot (13) which goes

therearound extending radially therefrom is also dielectrically filled.

3. An antenna according to claim 1 or claim 2 characterised in that
provided in one piece with the filling of the ring chamber (28) in the form of
the hollow cylinder (29) is a collar (30) which extends flange-like
therearound and which extends radially as far as the conical peripheral
surface of the fuse (11) through the slot (13).

4, An antenna according to the preceding claim characterised in that
the collar (30) axially fills the slot (13) and terminates flush with the

outside surface of the peripherally slit fuse wall (12).



230CT2006 11 5. An antenna according to one of the preceding clains
characterised in that a frequency-dividing neans |eads fromthe S|%F CT 7006
antenna (17) to the transmtting-receiving unit of a radar fuse. &&
antenna according to one of the preceding clains characterised in that a
two-wire antenna cable is connected to at | east two |ocations, which are

di sposed axially one in front of the othéﬂ of the inside edges of the slot

(13), wherein fours, SAWBnﬁ&W%Et&%r@@é‘tdn‘énéf ﬁ{eepw&ﬂ*djéa@la%std?w%ra&%h@@&s of

a notional square concentric with respect to the fuse axis and are brought
t oget her by wayhet aafreatenéyngividingomeans lehds Steamnddedslob@ntempedank &o shea
coaxial line o n | i.f ] antenna according to the
precedi ng cI5Fﬂ$%ﬂ§Pa8ﬂ%%Fs@§gQﬁ“E%P%rag?rﬁ£ prOV|ded with a dielectric disc
(32) which serves as a wiring carrier for the network between the four

mut ual Iy orthogonal connections to the inner end of the slot (13), which is
towards the ring chehbéntesy aceording sawaenel HecBreResy S 61abme regigrised

preceding cl cwz A afegﬁirtgﬁ; wes%tehﬁbt%%ge i o?'m'% v qsdaf’“l%%tatv% ns&at}ons

carrier disc has a networ rlngln together a plurality of
connecti ng | oclithoare disppesedxiibngnarinifnorr of toigetbér, tcbfetrm msw(eladyes ofa

wre of an a al 9, An_a tenna accor di cl
Char act er  sednFroiphat S5 neiekaer Fosdth orReeEigropatons a8 girfkesl o theop
(35) which lscdrﬁér%féﬁéi ndftiohRE s§l8re Eds@ritAt vitheesiedthe thel fuauasyd bhdrareal
wal I's (27 or 31) of the ring chanber 28

brought together by way of a matchmg network to the standardised

impedance of a coaxial line to the antenna amplifier.

7. An antenna according to the preceding claim characterised in that
it is provided with a dielectric disc (32) which serves as a wiring carrier for
the network between the four mutually orthogonal connections to the inner
end of the slot (13), which is towards the ring chamber (28).

8. 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).

9. An antenna according to claim 8 characterised in that the inner
edge of the slot (13") is given by a hoop (35) which is inserted at the end
face into one of the hollow-cylindrical walls (27 or 31) of the ring chamber
(28).





