1 REVERBERATI ON CHAMBER An obj ect of the present
invention is an elenment of a reverberation chanber
that can be used in electromagnetic testing. In the
field of the el ectromagnetic testing, especially the
testing of electromagnetic conpatibility and al so
the testing of resistance flo electromagnetic stress,
there are known ways of subjecting devices to
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modes proper fo the dimensions of the chamber. The object placed in the
chamber is thus subjected to this electromagnetic influence. For each of the
values of frequency of the excitation signal, it is possible to measure the
behavior of the object fested. lt is thus possible to plot the susceptibility of the
operation of this device as a function of frequency. '

It was noted at an early stage that objects seemed to show high
immunity to stress at certain frequency values whereas they showed
weaknesses at other frequencies.

in practice, the robustness observed was sometimes illusory. This
robustness was 10 a far greater extent the result of measurements than a
representation of what actually happened. Indeed, for cerfain frequency
values, resonance cavity modes that get set up in the chamber lead to
excitation nodes at the position in which the object is placed. This gives the



In practice, the robustness observed was sonetines
illusory. This robustness was to a far greater
extent the result of neasurenents than a
representation of what actually happened. I|ndeed, for
certain frequency values, resonance cavity nodes
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.. nodes at the position in which the object is placed.
llusignsthgtt\ibs phiech isi iPperRsitive ttadhessiaxciniiets. Te resolve the

probRSANEG hYSrob@hbE §RGe HERhl Ars@fifed:TO resol ve the
two approaches have been considered: A first

i C
glgo Jgéntha%‘?{@ia% JEVIsasgesHiaRi Mgkipg of eteyy @i‘%cbﬂ@ﬁ@éﬁrdpdeed,
thel gréerat, the tdhangreraties nidie iRBBITDRI that RemERs®s LAkl Matidnary
mogé%w@:?egﬁgﬁ;ﬁuﬁfﬁeﬁz %:’Ha& Et%t%é)ﬁﬁqg%tceg%qqc?gm%rhétic excitation
at tbeemaitmaghttd obati atdiging the ftduyeepogi theatawity mbees can
oot Y ) "
ot 288 B rmor s dly oy 15 e ?'98?%6#330%?@@ PV ot gy an
appé@aqmgowg%r handba)drabapk am whigipt itabioe ewearde which
e s @t§ééd8é“%§?8§“?d%su*bﬁ32‘%‘% B DR bR inber.
The,geaed G Velare ahtes oha rgiealess anmsoy ¢t amalladiie @héhe
positibandethe b'fjjetCE @@Sbbeﬁl&%ttéii'. Tgeﬁ;:/ & t@%f@frtﬁta EB@promise to be
e obj.e est ed. ere is
fourt Hen B8P e s i B E8RBDS" 1A B CTRIEHOR Heowpy eThe
excitgftionheowdambg rbesoing beokélxitivé at i on power. The )
" ' . Lhitive, The other..
apnr sacheP B SN, Bt b The S e Blne
docufpenteneyides owr dagualy nvadifving tye disdedsiong dfttee chamber,
eithdH B?nﬁiaﬁﬁﬁh?rﬁetxk}ﬁ%g‘tﬁ”p%{ chafifeR Shobie 'Tﬁkéﬁ%té{?&w and in
wal [ s of the chanber nobile in orientation and 1n
posifigjs thrpgah the yagPTiieginke walip arlyhe e Wil et skifet he
ude tbé anbediadenss iof rtee .inventioneit emsrfamﬁa,sw%eam through
. ti it [ , i a t hrou ) -
tat 4T bl 2 SR S 1 B s of
electton£fietiai sirek8rdBulP@Eho®! IBGh IdNPRISEH Iof valueRSForh0Hd chamber
show hi gh di spersion of values fromone chanber to
to angihier Wepepdipe Ml e @mensiong atehe icbawber andéhe Ratepsas used.
In th&hnbmaRkeBR #%e YsGshtion! %19@ cﬁi@gﬂ%'d”sgtrﬁe %UF%P]%H’[S that,
invention, it was observed by neasurenehts that,
ultimafelyi meakihy geonidtrigalgmondificaticnd imtidi hvatatthmughi thet ke of a

siret B4 e RHRG W e S e BonBbA A el TRt
sufficiently significant increase in the extensive variety of excitation situations,
barring the use of very large-sized stirrers which would considerably reduce the
payload volume of the chamber.

In the embodiments of the invention, the antenna in the chamber is
deemed to have has a main direction of emission. To further increase the variety
of cavity modes available, it is then planned to modify the main direction of
‘radiation of the antenna in the chamber, i.e. relative to a referential system in
which it is mounted. In one approach, the antenna is external to the stirrer. If
necessary in this case, the antenna could be separated from the object by a
screen or else it could be oriented with its major lobe in a direction opposite that

of this screen so that the main direction of irradiation of the antenna preferably



sufficiently significant increase in the extensive
variety of excitation situations, barring the use of
very large-sized stirrers which woul d considerably
reduce the payload volune of the chanber. In the
enbodi nents of the inventiqgn, the antenna in the
chanber |s deened to have:%as a main direction of
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~walls 2 fo 7 are designed fo reflect waves, it is pessible rather making a
metallization to provide for a gradient of refraction indices to obtain an effect
of the same order. The chamber 1 furthermore has a support 11 fo support
an object 12 subjected io a radiation test. The object 12 may be any
unspecified object but preferably an electronic type of object. It may for
example be a satellite, an instrument panel of an aircraft, a microcomputer
frame or any other apparatus. The object 12 Is furthermore connected by a
communications and power supply bus 13 1o a test management device 14.
This device 14, by its principle, will have a microprocessor 15 connected by a
bus 16 to a program memory 17 comprising a test program 18, a data



and a radiation stirrer according to the invention;
Figure 3 shows an alternative enbodi nent of the
stirrer. Figure 1 shows a reverberation chanber 1
according to the invention. This chanber | has walls
such as 2 to 7 which are preferably reflective walls,
for exanple all lined withd4metallization, especially
netal plates such as the plates 8 to 10. The chanber
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objEE8tRERIY »move maintain fixed positions in space within the chamber.
In practice, the stirrer 26 is piaced above the object 12, hence above the
support 11. There is a space between the stirrer 26 and the object 12. The
stirrer 26 however can be shifted taterally from the vertical to the centre of the
object 12. The stirrer 26 is preferably suspended to the ceilling 2 of the
chamber 1.

' Preferably, a situation where the antenna 21 does not inferact with the
walls of the chamber 6 and 4 and irradiates the object 12 directiy with its -
main orientation 23 is avoided. Several approaches are possible. Preferably,
the antenna 21 will be placed in an intermediate position between the object
12 and a reflective wall, in this case for example the wall 6. in this case, the



t hese nmeans of nodifying will also conprise a second
nmotor 25 which is also controlled by the device 14
to nodify an orientation in elevation angle of the
main direction of irradiation 23. It may be pl anned,
I f necessary, to have translational notions of the
position of the horn 21 al éng each of the three axes
OX, OY and OZ. . To inprove the variety of
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limit the process to moving a horn 21 in orientation (this Is simple) by
continuing to make the stirrer 26 rotate. Thus, a positional stirring is obtained.

in a preferred variant shown in Figure 2, the antenna 21 will be
replaced by an isotropic antenna 32 situated besides within a confinement
cylinder 33 forming the stirrer. The cylinder 33 Is for example made of metal.
It is preferably reflective for electromagnetic waves. The antenna 32 will for
example be borne by the fioor 5 of the chamber 2 while the stirrer 33 which
surrounds it will be suspended from the ceiling 2. In this case, the support 11
is shifted. Or eise the antenna 32 and the stirrer 33 are suspended together.
Figure 2 does not show that the antenna is situated in the cylinder but in

practice it is placed therein.



the position in orientation of this stirrer 26.

Through this formof action, it has been noted that,
statistically, the dispersion of the nean val ues of
the field perceived by the receiver is reduced. At

the practical level, the stirrer 26 is a | arge-sized
object. For exanple, its Wertical extension may be
about half the height of the chanber 1 neasured
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the stirrer 26 or 33 at a third of each of the dimensions of width OX or length
QY of the chamber 1. Similarly, the centre of the stirrer 33 and therefore the
antenna 32 will also be placed at a third of the height OZ starting from the top
or starting from the bottom. In thus preventing the stirrer from being placed in
a median position, the invention averts symmetries and prompts the creation
of a greater number of cavity modes.

in the depiction of Flgure 2, the stirrer 33 is voluminous and may
contain the antenna 32. This antenna 32 may have the shape of an isotropic
antenna or the shape of a horn with a major lobe 23 as shown on Figure 1.
And in this case, the antenna may also rotate independently of the stirrer 33.



direction of radiation of the antenna. \Wen the

stirrer 33 is rotated on itself along the direction

of the arrow 35 situated on its shaft carried by the

notor 29, the direction of radiation of each hole is
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characterlzed Wth this preferred solution, the

" stirrer 33 is placed vertically above the object 12.
As a variant, the axis of rotation of the stirrer
33, inclined otherwise than to the vertical, passes
through the object 12. In order to avoid synmmetries
whi ch- are at the core of the absences or deficits of
excitation encountered, and of the dispersion in
val ues between chanbers, the invention preferably
pl aces the rotation shaft 42 (Figure 1) of the _
stirrer 26 or 33 at a third of each of the dlnenS|ons
of width OX or length OY of the chanber 1.
Simlarly, the centre of the stirrer 33 and therefore
the antenna 32 will also be placed at a third of the

- height OZ starting fromthe top or starting fromthe
bottom In thus preventing the stirrer from being
placed in a nedian position, the invention averts
symmetries and pronpts the creation of a greater
‘nunber of cavity nodes.



In the depiction of Figure 2, the stirrer 33 is

vol um nous and may contain the antenna 32. This

antenna 32 may have the shape of an isotropic

antenna or the shape of a horn with a najor |obe 23

as shown on Figure 1. And in this case, the antenna

may al so rotate independently,.0of the stirrer 33. 7

As a variant shown in Figure 3, the stirrer may be

formed by a horn 43 pierced with holes of the sane

t RAS th r 33. The stlrr 43 or 33 may ., . .

o SoRButellioS prBs Shupriie b dhe Shudlery § itoelectic antenna
havmgfm:luﬁ glrecﬂfoh af radpdioh, e clive Ralls suffortaff ahosjety SUBJ@&E:@G) testing to

ndrical surfaces, These deflectors are al

racios GG sy 854 & BRI BT Y 1 SRS eh e hipeTReddn that i

comprBéSThétBRNS TRURy the PRhtatith MRV mdR iREtidH cﬁ“r&d‘lﬁfﬁgﬁﬁ{e‘ dntenna in the
excitation distributed in every direction with t

chambgfape power but rather, at the position of the Obj ect

3‘%*6 d]me)cha%&ﬁgm%ttS ?E?‘ESI @Rﬁhdt&gzep t?rjé?]hga]? @;eerglgytoilszco%p%g motors to

gr eat est vari et
modify ﬂlc iodartui}m of |dreehanadhb9u(mnn s)thtmnstm azimuth andfer iofelearmgping gelative to
the lan ’t }ga nee and with significant power) and good
Plagy & I'C | ess dependent on the characteristics of

the Cdiaﬂllﬁﬁeﬁccofﬂ'lﬁg tueNbf ¢, clhiyns TasdI9l RParhfieriRAUNCRatt Be stirrer
rotate and the stirrer to rotate about the source,

comprises@ellectios eyliidet ng that is simul taneously nechani cal
andCi@bet 40Halng (CLAINS, chlracteﬁzf‘e\d% bRt &t 'c?l'ihd%f‘@ BR&ded with holes.

conmprising, within the chanbe a radioel ectric
ant &hamberagicarging fenvlaingily éb’triﬂ‘éﬁﬂ?@fl ip gbatathe dweles are round, and/or

0blong§ %d/@r%l'tﬁlz%ﬁ% Sre @AsttidRPPbLA ¢ frnﬂ%f fal ¢ gfiéd&lﬁpl' ﬁfa? ?rofﬁrGgresswe

testing to radioelectric radiation, ara
or randgini aena ami lnudetnemah ax prémessivanizes, as € haxction ef fhe exhgk of frequency of

t hat rs to nodify the orientation
therad}OFla%tH Slﬁﬁ z%liac{rﬁze%f radi ati on of the antenna in
tehe Chﬁ:lhbe‘fb&bordﬁlg- toGh@ndfethe @@k di 005, chafdcrifedlin that the motors

.characterl g(ﬁ in that the rmé)prs conprise notors to
compriggmeans t1q |adify the maip figgtio sSEmeY $#88-n direction in

r70t @hin@Ber AddordfigMat B BE{HRY clhithse] &Y @t bﬁ’ﬁactér?ﬂeéhh \iﬁatttﬁe stirrer
the plane of the chanmber. 3 - Chanber accord
possessghizdigrensiprsthay ia gregter thep 26% of eg %fc,tbfethr@@aompftt amh@

i Ehdthber %QEHQ&IF Nivy oge o?ftﬂ 8151&1&91 ?&"7 %Hcﬁer?ec{ hng?‘-m%rstirrer is

according to c , character| zed int
supported by mderticilshafi. er ced wi th hol es.

9 - Chamber according to one of the claims 1 to 8, characterized in that the center of the

stirrer is placed at a third of each of the dimensions of the chamber.

10 - Chamber according to one of the claims 1 to 9, characterized in that the antenna is

situated m the stirrer.

11 - Chamber according to one of the claims 1 to 10, characterized in that the stirrer has

deflectors fixed to a reflective surface.

12 < Chamber according to one of the claims 1 to 11, characterized in that the object

subjected to the test is an electronic apparatus.

13 - Chamber according to one of the claims 1 to 12, characterized in that it comprises a

metal screen interposed between the antenna and the object.



5 - Chanber according to claim1, characterized in
that the holes are round, and/or oblongs and/or wth
arms and are distributed gn the rimof the cylinder
in regular or progressive” ‘or randomseries, and in

i dentical or progressive sizes, as a function of the
.range of frequency of the radloelectr{c signals to
be characterized. 6 - Chanber according to one of the
clains 1 to 5, charag&ggwﬁ?t tn that the nmotors
conprise nmeans to no mai n direction step by
step. 7 - Chanber accordlng to one of the clains 1 to

'lg; cERAF RS L Eé\?&gei’dﬂohhéﬁarhbér o bﬁérﬁber B@@\ﬁ&é@ Qﬁthareﬂectmg

mensi on t IS greater Qne o

walls isgirfgRdedrs eontaie Ahambina gnd éhé%'ﬁe?ﬂré%wfu?mgafﬁoplaced
opposﬂ@%@l Sbjeth®d pkaksRedl It R %ovﬂh%ﬁaﬁctﬁgﬁmﬁ@mgnam lgientdtion of a

main i el aaPtR T e e L PhrE i very e
numberadfarawity enodesdinsidet that chlémabeleande thues atﬂneve dhe reqm{adsvarsety
| .
of pOSS|Bkeafg“er&n8éT%n@éﬁqpr%ePfé;cg Ig% be ﬂa@fedd s%ﬁ?ﬁ&\fmg%st{ «.%h’led out
is as conclusivg ag rp@salbtle:andetbeulaastr@&panﬁi@n*aﬁpéﬁh@ PR the dimensions
and chafh&tllRE dfftnbéhaRidgrr or. 11 - Ohamber according to
one o [ains 1 to 10, characterized in that the
stirrer.has deflectors fixed to a reflective
surface. 12 - Chanber according to one of the clains
1 to 11, characteri.zed in that the object subjected
to the test is an electronic apparatus. 13 - Chanber
according to one of the clains 1 to 12, characterized
in that it conprises a netal screen interposed
bet ween the antenna and the object. ABSTRACT To
construct a reverberation chanber, a chanber provided
with reflecting walls is.intended to contain an
antenna and a field stirrer which are pl aced
opposite an object to be tested. It is shown that by
nodi fying an orientation of a main direction of
irradiation fromthe antenna, it is possible to
create a very large nunber of cavity nodes inside
t he chanber and thus achieve the required variety of
possi bl e i nmpi ngenents on the object to be tested,
such that the test carried out is as conclusive as
possi bl e and the | east dependent possible on the
di mensi ons and characteristics of the chamnber.



