1 i | 2137558 RADAR CAMOUFLAGE MATERI AL The invention rel ates
to radasr .canoufl age materi-al conprising a woven fabric and a plastics |ayer
| aivi nat €d thereonto. Radar canoufl age devices in web or tarpaulin form 5

in which.netal fibrils are i'nserted into the fabric in order t '
agai.nst detection by radar are known to the Bbrt. Because the mzm5§8
are-gonductive, they are excited by the energy applied thereto, thereby
partly absorbing and partly reflecting said energy. Exanples of 10 such

const+uct’i ons aré-iIIugtg@i%&gkgﬂiiéggiaéggt Specifi- cation No. 3 733 606.
Met al has al so be n fibrils, and the U S. Patent
Specification No. 3 300 781 proposes the use of netal-coated plastic

| ayers, which can 15 be'ﬁ*¥mﬂh§9ﬁﬁ%ﬁ9[éﬂgk%% e Raagk EQmBﬁ?lQEEahateréal

coating. One probl em experience ese known construc- tionsg I's that
they cannot be nadeCRRr¥skng idvoven fahnis and ¢ wlagtics Aayser lapipagsd
wavel engt h ranges. eHéwaded. common wavel engt h ranges used for deétection by
radar are 20 the X-band,_the 35CGHz-hand d the 94GHz- band., The radar

refl ection obtained nust TREF FHWYS eiﬁ%ﬁﬁcﬁﬁhéﬁ SeRc 8% Farpaydipy form,
provide a rada$ piihueleiothimdcabi fibrids wdd) inserded dmtdi the. fabrtike iknown
met hod in which ne L pri r V. ' e faprjc rtain 2
percentage of the TI er%ltté)énl{ﬁés ]gb%gm%v% drere‘:lteg‘f'ltlvg ﬁpaat%-agﬁlay,% i(l%r?g]g %o the

otherwi se the refl2eti ReFausr Hhe thakal Fibrids are condueivest they Rre
t 00 close togetherexéyifed B! €nd it apdided Sherddticsadhel@byC Parkliyhi gh

frequenci es however (9 , obl e arise in the form30 of _excessive
transm ssion throuﬁ'ﬂg?m&&.Pﬁ?trf%t%ﬁﬁﬁﬁqlq% NeXEYaq Exgmples of
reflection quilekl yshelt oemsstonctigns ae. | i Wsetrdded nivi al. S.S Patjent Speedfi-

onto a plastics fi poj . e a perfect mrror for radio waves is
obt ai ned. This | ay%&%%\i/\gb\t/%'f %s | g‘?rﬂsy

Metal has also been used in forms other than
. £fibrils, and the U.S. Patent Specification No. 3 300 781
_proposes the use of metal-coated plastic layefs, which can
15 be crumpled or crinkled to break up the metal coating.

One problem experienced with these known construc-
tions is that they cannot be made to function satisfacto-
rily within a number of radar wavelength ranges. The most
common wavelength ranges used for detection by radar are

20 - the ¥X~band, the 35GHz-band and the 94GHz-band.
.The radar reflection obtained must be of the right

magnitude, since it needs to provide a radar picture which
‘coincides with the surroundings. In the known method in
which metal fibrils are woven into the fabric, a certain
25 percentage of the fibrils must be woven relatively
spatially, since otherwise the reflection might be too
high; and the threads must not lie too close together. A
suitable thread density is 7 threads per cm. At high
frequencies however (94GHz), problems arise in the form
30 of excessive transmission through the meshes.
| If metal foil is used instead, the reflection
quickly becqmes too high, while when the metal is vaporiz-
ed onto a plastics film, e.g. polyester, a perfect mirror
for radio waves is obtained. This layer however is highly
35 sensitive to cracks occurring when the fabric ‘is flexed
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d, a fact which can also be gathered fromthe: af orenentioned U.S. -
occurring is «

t-Specification No. 3 300 781. The risk of cracks
hi‘gh.in the case of |am nated structures. Ref l.ecti on

of

r radar wavelengths is i npai red” i such cases. An obj ect |
nt invention is to provide an inproved radar cannuflage mat eri al\/ -
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acconpanylnﬁavﬂ}ﬁﬂﬂﬁbs ?ﬁ rﬁﬁ?Eh"?Yﬁ%Te 1 illustrates the reflection as a
functi 3@ of the Aecekrdingh ton thet uptésent di friwertion, kiandssadaxf

refle

ctive r tr enfggy Nty
i nventi on. ggﬁsﬁfﬂ.ae ?Qgegigf Eoﬁqi:léﬁ % e‘f“ﬂé}h ne cu{rE\ie |
engt h Héﬁ%ﬁ@éﬁcyléyefhe ?@iﬂéé?¢cn¢h%ﬁeQPr characterized
the fabric incorporating electrically conductive

wavel

fibres which are finer than 20 pm; there
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ustrates the
by

being

15 between the -plastics' layer and the fabric a thin
metallic layer which has been crinkled during
lamination of the plastics layer onto the fabric; and
the plastics layer being of a material haﬁing low
emission factors within the wavelength ranges of 3-5

20 and 8-14 pm.

- The electrically conductive fibres suitably

have a length greater than 3 cm.

_ ‘The invention will now be described in more

detail with reference to an embodiment  thereof

25 illustrated in the accompanying drawing, in which
Figure 1 illustrates the reflection as a function of

the wavelength in mutually different kinds of
reflective materials; and Figure 2 illustrates an
embodiment of the invention. : |

30 In Fiqure 1, the broken-line curve illustrates

the wavelength dependency of the reflection for a
fabric incorporating metal fibres which thus falls
from 60% reflection at a wavelength of 30 mm to 2.5%

reflection at 3 mm.

35 Corresponding values for a combined camouflage
‘strueture according to the invention have been shown
by rings, from which it will be seen that at 3 mm the
reflection ability of the structure has increased to

40%.



fabric i ncorporating nmetal fibres which thus falls from60%reflection at a
wavel ength of 30 mMmto 2.5%reflection att 3 mm 35 Cor r espondi-rry

val ues-. for a conbi ned cam)uf_l age structure according to the i nvent
have been ' shown by rings, fromwhich it will be seen that at 3 mm
reflection ability of the structure has ingreased to 40% 3 The
refléction ability at a wavel ength of 0.01 1s 30% If the netallic
surface had been on the outside, a sub- stantially higher value would have
beeq_at t ai-ned, bu in_t il a i Det t 0
5 suppress the 5@?i8 t&% Qging§ %g é??ﬁc?%%%Eé% g?s@??ib e gﬁJﬁ%ﬁ
Exenpl ary .enbodi mirﬁ thepmleyaﬁrilde mwénceabadcbeenawnghqssoqgs%ﬁea%lss%'r cm

was used as a Carr tanti! nghhiahg COaﬁhEeﬁaﬁié ﬂQvetBééﬁdaM€§1@e&F”E&ECH@MN
mul tifilanment, e eacah rea I S spun and, cont ai nsbf f ew percent

of metal fibrils \Hh%ﬁ-lﬂ-ﬁs&ratt&dbéﬁﬁg §BBnPQF¥m?FnH‘ thantobl p35ts Wanet er
and | onger than 3§iﬁsyﬁéslsertﬁfehrefllec&muﬁ hbizadyg ofetheedetuctupedes 40

i ncorporate the ne fi.ore, while the 15 solid drawn threads inprove the
tensile and tear "ﬁé’r?é’t JPL/e fabric. The fabric 1 is initially col oured
green, to inpart Ccxempflaxy emboddmenti es thereto. The fabric is |am nated

to a vacuum netal ITzed pgf éa%l%.%]sl Walden3 ehbicad hayehy 29 Fadareadbue

layer 2, while applying he as Illustrate rel ease
carrier 5 is incl REX O Watge USeS A%t @ CRSTREEN| 4R Whécboﬁ?ﬁbhﬂ‘éﬁﬁnﬂiﬂ

with a matte sgrf agfreal e d s¥1dd e aulleiviilahehBe {ADLECeashStbher
thread is spun and contains a few percent of metal fibrils

which prior to being spun are finer than 20 pm in diameter
and longer than 3 cm in length. The spun threads are
needed in order to incorporate the metal fibre, while the

15 solid drawn threads improve the tensile and tear strength
of the fabric.

The fabric 1 is initially coloured green, to impart
camouflaging properties thereto. The fabric is laminated
to a vacuum-metallized polyethylene foil 3 with an inter-

'26 mediate glue layer 2, while applying heat, as illustrated
in Fig. 2. A matted release carrier 5 is included in the
laminate, to furnish the.polyethylene foil with a matte
surface. -

The heat and pressure to which the fabric is sub-

25 jected also causes it to sink partially into the metall-
ized surface 4 and impair its electroconductive properties.
- The surface 4 of the metal also crinkles as the polyethy-
lene 3 melts partially during the laminating process.
', The previously described result was achieved with
30 this foil.



.25 jected also causes it to sink partially into the netall- ized surface 4 .
and inpair its electroconductive properties. The surface 4 of the netal

al so kles-as the polyethy- lene 3 nelts partially during the |.ani nati-ng*
proc he previously described resel4 was achiéeved with 30 this foil.

-4- 1. A radar canouflage nmaterial conmprising a woven fabric.
and plastics layer lamnated thereon, 5 characterized by -
the fabric i ncorporating elGlaBXM&al |y conductive fibres which are

finer than 20 pm there being between the plastics |ayer and the fabfic
thin metallic layer which has been crinkled during | am nation of the
plastics | ay®s ontd radapgocamoyflnge materidde HARRLISINg gfr WO¥EMg*® of a

mat erial haviaeri®w eahdsi 0@ fasiaseicd t hidydhe vavmiana h vheredn ,of 3-5
and 8-14 [errJm 2. A, radar c uf | age terial clained.in claim15
1, chaﬁacter?l}%ﬁa?_'ﬁeqﬁﬁ? tﬁ%y"fig&g% ha\fé‘@‘aiclengtaﬁmréhman 3 cm
3 A radelectricallpgecondective asfibresredwhick| are fimer? than '

caid | ayer 20 it \ehet 8 DELAS: bECuedH ¥nd prabeicd AT i, et (e

radar canoufdlagic natckhir mekallhicilayer whichrhasheen crdnkdieded with
reference todgpfngs IéRifatbon 6 !#lfe AGSTHERIVE NA eV NEht 30 tie
10 fabric; and the plastics layer being of a material
having low emission factors within the wavelength

ranges of 3-5 and 8-14 mm.

2. A radar camouflage material as claimed in claim
15 1, characterized in that the fibres have a length
greater than 3 cm,

3. A radar camouflage'material.as claimed in claim
_ 1 or 2, characterized in that the plastics ' layer is
20 polyethylene; and that said layer is bonded to the
fabric by means of a glue film,

4, A radar camouflage material substantially as
hereinbefore described with reference to and as shown
25 in the accompanying drawing.
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