particularly, but not exclusively, concerned with proximty sensing
devices incorporated on a projectile, for exanple within the fuze OIP%EN7M
artillery shell or a nortar. Proxinmity sensing devices located wthin” =" ¢ 4
proj ect i 'é8"24P¥7 i n use, subject to strong sudden forcesPCP&rR4IdEYEr Iy on

| aunch. It is vital that these devices are not damaged before the
detonation or inpact of the projectile. On | aunch, the fuze of a projectile
IS subject to vibration which can affect its_ conponents. The fuze
general ly conprises several M! y conprise a

m cro- processor, a power pack, a safety and armng unit, and a detonator.
A proximty fuze will also conprise a proximty sensing device. The

vi brations which occur during |launch can cause these conponents to strike
each ot her andhishinvsijiosutdlatespios Hioblifield atagoximity memsg devisessiarg in

novenent of .. the onen it ngwn. to ovi de acki i al,
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fromthe outside environment. Proxim t?/@senm ng devices are particularly

sensi t i veprajestil®rfar esampimwithin theduioaf o artiierapbehpaadrosach a devi ce can
cause a projectile to detonate prematurely. It is therefore desirable to
tightly pack the proximty sensing device in the fuze, however, whilst the
antenna unit is generally unaffected by the packing foam the antenna

i tsel f does noPrégiitytserfdime tieoites abdaséaatithin Ipyojeltiest dre, imase| subject to

strong sudden forces, particularly on launch. It is vital that these devices are not

damaged before the detonation or impact of the projectile.

On launch, the fuze of a projectile is subject to vibration which can affect its
components. The fuze generally comprises several units, for example it may
comprise a micro-processor, a power pack, a safety and arming unit, and a
detonator. A proximity fuze will also comprise a proximity sensing device. The
vibrations which occur during launch can cause these components to strike each
other and thereby suffer possible damage. To prevent excessive movement of
these components, it is known to provide a packing material, such as a self
expanding foam, within the fuze prior to launch. Polyurethane foam is often used,

as this further acts to seal the fuze from the outside environment.

Proximity sensing devices are particularly sensitive to vibration, and
vibration of the antenna of such a device can cause a projectile to detonate
prematurely. It is therefore desirable to tightly pack the proximity sensing device in
the fuze, however, whilst the antenna unit is generally unaffected by the packing
foam, the antenna itself does not tend to function satisfactorily when the foam is

present.

The present invention seeks to provide a proximity sensing device which is

robust whilst seeking to overcome the problems described above.



present invention there is provided a proximty sensing device conprising
an antenna unit having a substantially |ongitudinal antenna extendip% nn
therefrom the antenna being encased al ong a substantial paTt of i t'sb JAN 2004
| enot h b&@wexis+eh i nterior encasenent portion and an exterKarCRuEger n~~nt
portion, said encasenent portions being configured so as to substantially
I mobilise the antenna, and the exter-iZ¢f encasenent portion being adapted
to permt the transm ssion of el ectro-magnetic radiation therethrough. The
exterior encasenment portion advantageously is adapted to permt the

transm ssion ) € e : ANalg ie Pr&dig it ii
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ant enna nay conprise two . C di pol'es i's advant ageous!ly
encased ahidngnaaseuhsttambritiahs deeitg aonfigsredesyial tbeswirssantzallyi imnaobidse the

encasenent portion and an exteri or encasenent portion, Th ncasement
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ant enna. 4 - nsmission of electro-magnetic radiation therethrough.

The exterior encasement portion advantageously is adapted to permit the
transmission of microwave energy therethrough. Preferably the exterior
encasement portion has a dielectric constant of 3.5 or less at 1 kHz. The exterior

encasement portion may comprise a transparent polycarbonate.

Advantageously at least one of the exterior encasement portion and the
interior encasement portion is rigid. Preferably both the exterior encasement

portion and the interior encasement portion are rigid.

The antenna may comprise two dipoles. Each of the dipoles is
advantageously encased along a substantial part of its length between an interior
encasement portion and an exterior encasement portion. The encasement

portions advantageously act to prevent any substantial vibration of the antenna.

The proximity sensing device may be incorporated within a fuze for a
projectile. The encasement portions may comprise part of the body of the fuze.
Advantageously the interior of the fuze is provided with a packing material which
may also seal the fuze interior from the outside environment. Self-expanding
polyuretnane foam may be used for this purpose. The antenna is advantageously
separated from the packing material by the interior encasement portion. The
antenna unit is preferably located within the interior encasement portion, such that

it is substantially protected by the packing material.



material which may also seal' the fuze interior fromthe outside
environnent. Self-expanding polyurethane foam nay be used for this .o m ”P[”

purpose. The antenna is advantageously separated fromthe packi ng mat eri d
by the i MEEGencasenent portion. The antenna unit is }B)flif(é}"é‘ﬂf'&)ﬂ ocat ed
within the interior encasenent portion, such that it is substantially
protected by the packing material . V\Q@ZlQS. 197 PCT/C 13019412914 -3- An
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only and with reference.to the fallow .ngs _of .ch: Figure 1 shows
a side v@’@ﬁ‘@? OAW%PBEW'E {/eftgg?&qe(n)ta T@%&@Mﬁ@%’?@gg of oﬁr@ha si de vi ew of
the device of Figure 1 incorporated within a fuze. Figure 3 shows an

I sonetric view of the wall structure of a portion of the fuze of Figure 2.
Figure 4 shows an isonetric view of the wall structure of Figure 3 when the
fuze is part|Figassérahoye aBidpviewsoishpiRxiraity peRyng sevicnal vi ew of a
forward portion of an assenbled fuze incorporating the wall structure of

Fi gures 3 andrigurdPogshavd assides/iew mf divé devicesafnsigne deéntemoiatad wikyn &n
antenna system 3. The antenna system 3 conprises an antenna unit 4 with an
ant enna §2@xtending therefrom The antenna unit 4 conprises a circuit

board that is in electrical contact

Figure 3 shows an isometric view of the wall structure of a portion of the

fuze of Figure 2.

Figure 4 shows an isometric view of the wall structure of Figure 3 when the

fuze is partly assembled.

Figure 5 shows a cross-sectional view of a forward portion of an assembled

fuze incorporating the wall structure of Figures 3 and 4.

Figure 1 shows a proximity sensing device 1 having an antenna system 3.
The antenna system 3 comprises an antenna unit 4 with an antenna 5 extending
therefrom. The antenna unit 4 comprises a circuit board that is in electrical contact

with a processing unit 2.

Figure 2 shows pant of a fuze of a projectile incorporating a proximity
sensing device 1. The outer wall of the fuze is represented by dotted line 8. The
fuze has a series of circuit boards 6, to which the antenna circuit board 4 is
connected. The circuit boards 6 incorporate the processor 2 shown in Figure 1.

The fuze further comprises a coil 7 for allowing inductive setting of the fuze.

Figure 3 shows the wall structure of the part of the fuze shown in Figure 2 in
more detail. The fuze has a wall 9 comprising a lower wall 10 and an upper wall
11. The upper wall 11 has two grooves 13 for receiving a dipole antenna, the
grooves 13 being located diametrically opposite each other. The wall 9 further
comprises a frusto-conical insert 14 which separates the grooves 13 from the

interior of the fuze. The lower wall 10 has a plurality of holes 12 for allowing a
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a Single em or ernati be two separate itens conn

pemsfdaimeetet Blgettmera partly assenbl ed fuze having a fuze wall
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Figure 4 shows a partly assembled fuze having a fuze wall 9. An antenna
circuit board 4 is connected to the circuit boards 6 (not shown) which are
surrounded by lower wall 10. A dipole antenna 5 is attached to antenna circuit
board 4, and the dipole antenna is fitted into grooves 13 which extend partly into
the upper wall 11. The dipole antenna 5 is separated from the interior of the fuze
by the thin remaining portion of the upper wall 11. The antenna circuit board 4 is
located within the fuze body, surrounded by the upper wall 11. The nose cover 15
is placed over the upper wall 11, and fixed in position by known means such as
gluing. The nose cover 15 protects the dipole antenna and the fuze interior from
the outside environment. Polyurethane foam is injected into the fuze interior via
holes 12 prior to launch to tightly pack the components inside the fuze and to seal
the fuze interior from the outside environment. In this embodiment, the nose cover
15 acts as the exterior casement portion, and the upper wall portion 11 of the fuze
wall 9 acts as the interior encasement portion. Where there is an insert, the upper
wall portion 11 and the insert 14 of the fuze wall 9 act as the interior casement

portion.

The fuze wall 9, and in partticular its upper wall 11 and insert 14
components, is preferably made from a rigid plastic, glass or ceramic materiai
which does not affect the operation of the antenna. The nose cover 15 is
preferably made from a rigid material having a low dielectric constant, which is
transparent to electro-magnetic radiation and particularly to microwave energy. A

clear polycarbonate is suitable for this purpose.
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extend partly into the upper wall 11. The dipole antenna 5 is separated
fromthe interior of the fuze by the thin remaining portion of the uppe
wall 11. The antenna circuit board 4 is Ilocated within the fuze body FAR 700
surroundédOBy/03he upper wall 11. The nose cover 15 is pl &@EGBuaRyt4he
upper wall 11, and fixed in position by known neans such as gluing. The
nose cover 15 protects the dipole antedma and the fuze interior from the
out si de environnent. Pol yurethane foamis injected into the fuze interior
via holes 12 prior to launch to tightly pack the conponents inside the
fuze and to segyretdehdwe anidtlsemibsd frbﬁfrp@ﬂn@ncmtasm@ EThe dipaieahtering % hi s
enbodi ment, the nose cover 15 acts as the exterior casenent portion, and
t he uppers mateqomrthemfom\le aB of e Gpper wakhﬂn anchistfiymig helseini pasiioroby the
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cover 15 is preferably nmade froma rigid material having a | ow dielectric
constant, which is transparent to el ectro-nmagnetic radiation and
particularly to m crowave energy. A clear polycarbonate is suitable for
this purpose. Fiher @AIEEHHPENRET HRONVEAEN hdy Rbgwydest themseanesss enbd| ed
front portion of a fuze. The dipole antenna 5 is |located in the groove 13
of the uppdedngrson Wiyt depertingifipmdieiseepsekinis Bryepljorhe



damaged. Further enbodinents of this invention may now suggest thenselves
to the skilled person, w thout departing fromthe scope of this '”VQ“FKOP-
CAIN 2' -6 CLAIMS 1. A fuse for a projectile, the fuse having a forwardiiy!
tapering outer wall, the outer wall comprising an interior wall casenent
portion and an exterior wall casement portion, and the fuse including a
proximty sensing device, 5 the proximty sensing device conprising an
antenna unit that includes an antenna having at |east one |ongitudi nal

el enent, said at |east one [|ongitudinal elenment being encased along a
substantial part of its length, so a&ltfdMige substantially i nmobilised
between the interior wall casenent portion and the exterior wall casenent

portion, afd the besfor arprofstitgite 1kepbaiingm foeing pgarlBe § QcpeeM it he
transm ssion of electro-magnetic radiation therethrough. Z. A fuse as

clained in clai MUEWHEGHIPHENS @k Mterowarl @sersssmtiopemd en déxendapt ed

' | - .t hereth h. 15 3. A fuse
as Craimed in crmnaaro Sl SR nRERO A Brovary Sastisdadne

portionshas a grtheyeowhiighserreei M@ﬁcé%ioﬁwdr%ﬂﬁq bHGN@na BhRTRALnGLAsTdise as
clainmed in any preceding claimwherein the exterior _
antenna having at least one longitudinal element, said at least one
longitudinal element being encased along a substantial part of its length,
so as to be substantially immobilised between the interior wall casement
portion and the exterior wall casement portion, and the exterior casement

10 portion being adapted to permit the transmission of electro-magnetic
radiation therethrough.

2. A fuse as claimed in claim 1 wherein the exterior wall encasemeni

portion is adapted to permit the transmission of microwave energy
therethrough.

15 3. A fuse as claimed in claim 1 or claim 2 wherein the interior wall

encasement portion has a groove which receives said longitudinal
element

4. A fuse as claimed in any preceding claim wherein the exterior

encasement portion comprises a transparent polycarbonate.

20 5. A fuse as claimed in any preceding claim wherein at least one of the

exterior encasement portion and the intericr encasement portion is rigid.

6. A fuse as claimed in any preceding claim wherein both the exterior

encasement portion and the interior encasement portion are rigid.

7. A fuse as claimed in any preceding claim wherein the antenna is a dipole
25 comprising two longitudinal elements, each of the dipole elements being
encased along a substantial part of its length between said interior wall

casement portion and said exterior wall casement portion.

8. A fuse as claimed in any preceding claim wherein said antenna unt

includes a circuit board to which the antenna is mounted.



as claimed in any preceding clai mwherein both the exterior encasenent
portion and the interior encasenent portion are rigid. 7. A fuse as I%Lqﬁd
I n any preceding claimwherein the antenna is a dipole 25 conprising-%WD 04
| ongi tudi nal el enments, each of the di-pole elenents being encased along a
substantial part of its length between said interior wall casenent portion
and said exterior wall casenent portion. 8 A fuse as clainmed in any
precedi ng clai mwherein said antenna unit includes a circuit board to

which the antenna is nounted. B JAN U4 -7 9. A fuse as clained in claim
in any precé@di ngAchadpyhenein the .interior of the fuse contains a packing
materi al, the antenna bei %ﬁggdérczq'%'”f@Wfqmélr@dhimg\zrﬁm@ﬁ{{@ iR¥yid N

i nterior epca;erré’?ﬁ fpee tbpminsla-pa%kf@sﬁ]aiﬁgﬁaql iemed in claim9 wherein the
antenna unit is M)cat ed within { the interiof CeRllg88rerring sepiaan esuchint hat

it is substantiallyPRFoNadtaieribyby theeinpankicdeaaaten| Abriion

10. A fu [ ' ' '
Se as claimed in claim g wherein the antenna unit is located within

n

the interior encasement portion such that it is substa

- ntially protected |
the packing material. o h



