SaAy. Speci fication The invention relates to an electrlcallyfﬁk}
;;'éning housi ng for accommodati ng and el ectromagnetically 5
4 eeni ng assenblies which emt el ectromagnetic radi ation or are

;ns jftive to electromagnetic radiation, according to t
claitn 1. It is known to make electrlcally screenlng fron110
el e trlcally non- conductive material, particularly pl astlﬁ_
doaf’i ng the prefabricated housing parts with a. conductive \al
d. by spraying themwith conductive | acquer or applying al ﬁlun1by
fapour deposition (cf. "Kunststoffgehause und EW", 15

2| ekt roni kindustrie 3 - 1992, p. 42). Such housings were generally
provi ded with prefabricated seal s nade of conducti ve el astoner which
per e put in place during assenbl y. DE 38 12 943 Al di scl oses an
Enternally coat ed screening IMONG RBAd&ed pl astics 20

th a prefabricated seal of this kin ' ‘ t he groove and

Longue. Housi ngs of the type described above - which have
chieved particularly marked econom c significance with
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e rapid proliferation of nobile tel ephones - are al so known

fr ‘0 629 114 Bl and EP 0 654 962 Al. The housi ngs descri bed
th n are made up of two parts whi ch consi st of electrically
tive material or are 30 coated with such for the purpose of
rically screening the inside of -t Re-housing (at least in parts)
n the assenbl ed state forma Faraday cage. For _
el gt romagnet i ca$0Yy7s48éening the housing in the area of the join
be en the adjq%gégggig%§%§% parts there is 35 al so a screening seal
whifch consists of af, al | conduct |ve and at the same tine
el astic nateriaJT%ﬁdlnventiaﬂa§9¥aFGSsGPf BRFIRE I ess, so
tha} ? hOU?l?ﬁ for agcom?o?ﬁtlﬁg and electromagneﬁhcdbly hlgE
qual ity screeni 0 e inside e, housi ng..ca ensu eyen wit
| arge- sc naggrﬁ?ﬁaﬂgtﬁﬁﬁe i&S?dVP& :ﬁ%ﬁéﬁﬁ?ﬂﬁQéggl?eferred to

above, this scree@aﬂgtlenabr!a;arsénsdﬁu&awunIqlamtnnmagnan1©nea@iathen
housing parts. wilstsdlgaddl theBkeSibikeor Was S0, be included in the
It is known to make electrically screening housings from

10 electrically non-conductive material, particularly
plastiés, by coating the prefabricated housing parts
with a conductive material, e.g. by spraying them with
conductive lacquer or applying aluminium by wvapour
deposition (cf. "Kunststoffgehiuse und EMV",

15 elektronikindustrie 3 - 1992, p. 42). Such housings
were generally provided with prefabricated seals made of
conductive elastomer which were put'in place during
assembly. DE 38 12 943 Al discloses an intermally
coated screening housing of fibre-reinforced plastics

20 with a prefabricated seal of this kind placed between
the groove and tongue.

Housings of the type described above - which have
achieved particularly marked economic significance with

25  the fapid proliferation of mobile telephones - are also ,
known from EP 0 629 114 Bl and EP 0 654 962 Al. t

The housings described therein are made up of two parts :
. which consist of electrically conductive material or are

30 coated with such for the purpose of electrically
screening the inside of the housing (at least in parts)
and in the assembled state form a Faraday cage. For
eléctromagnetically screening the housing in the area of
the join between the adjoining housing parts there is

35 also a screening seal which consists of an electrically
conductive and at the same time elastic material and
adapts to surface tolerances and unevenness, so that a
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rtue of this construction the housing is easy to open, e.g. for

t enance purposes or for changing a battery in the housing, and is

ly reseal ed afterwards whilst retaining the screening effect.

ver, when producing a material for the screening seal, it is difficult
certain applications to achieve the_bgst possi bl e conprom se between
gh elasticity, high conductivity and | owest possible material costs. A

terial whicRehs, 3 t?\g@pyé f sefeehitgPbYsittl ip@ide Gf ey héudin
| astics conposf?ion%??l ed mﬁ¥ o owder , %ut

h a hpgh,proportiqgn of silver
this is rolal FPdl PeoRimared. SVenTHECE APGECTAEALT, BRAHPICNFE For e 1o
provi de an el agidor¥ldy 6r€ksi apebhfiicagiohst referyed tentaloows, this
her ei nbef ore i.ch i.s cheap,to ra. di t e pegt of
t he present i\rg\‘}lé:n S HéF e i §%d gé{iggég gf"é:gtcrt__';i -al ny é}grle%}l%fﬁ%oﬁgi ng
f or accofmodatiey howsiaie pavhagnehit gkl gosedddilenadoqpuneial may also
assenbl i es “@kﬁqé?ﬂﬂdéﬁGE%rPHEQEShEErﬁégﬁéhﬁon or are sensitive to
el ectromagneti c radi ation, having :
By virtue of this construction the housing is easy to
open, e.g. for maintenance purposes or for changing a
10 battery in the housing, and is easily resealed

afterwards whilst retaining the screening effect.

However, when producing a material for the screening
seal, it is difficult for certain applications to

15 achieve the best possible compromise between high
elasticity, high conductivity and lowest possible
material costs. A material which is advantageous from
the physical point of view is a plastics composition
filled with a high proportion of silver powder, but this

20 is relatively expensive. '

The aim of the invention is therefore to provide an
electrically screening housing of the type mentioned
hereinbefore which is cheap to manufacture.

25 '
The aim is achieved, starting from a housing according
to the preamble of claim 1, with the characterising
features of claim 1 and - in terms of the manufacturing

.- process - with the features of claim 8.

30 | _
The invention includes the technical teaching of not
making the screening seal entirely from an electrically
conductive and at the same time flexible material, in
order to save costs, but of filling the join using an

35 element formed on site from electrically substantially
non-conductive but ductile (elastic) material and
achieving the electrical screening in the area of the
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ast two housing parts with electrically screening walls, a sealing

ent being adheringly provided on at | east one housing part in the

Jon of a join with another housing part, characterised in that the

ing element and at |east one portion of the

.housing part which bears it are nmade 4rm substantially non-conductive
erial and are covered, for el ectromagnetic screening purposes, wth an
egral el ectipéal by cemiictofiea layer ektehetryicaklytdendfuckivedt h of

e join, adhegi :Qat ead | SESt o POHeLOE QHisi- a

rovi di ng-t he é%?gg%%ﬁggg?&?%gkﬂgﬁgin pé?t. ﬁgﬁ%%%rdlﬁgg?g %Egﬁ gfségbect
Of the presentinfgefbieosanesning of sthe seibatapbiakly 15igid, waddpngta
housi ng accor dgRa hgw@yigﬁ the preceding clainms, characterised by the
steps of:. nmoulding at | éast two housing parts, at |east one of which is
formed, a? least in parts, of non-conductive materials, form ng-in-place a
strip-shaped sThei sgadlisitedlaiertt primarily has the function of

filling the interstice of the join so as, for example,

to reliably protect the inside of the housing from
moisture and dust, in the event of any mechanical play

10 between the housing parts caused by manufacturing errors
or surface unevenness, and to prevent relative movements
between the housing parts. As a result of the improved
mechanical properties of the sealing mass it is thus
possible to.provide a durable hermetic seal for the

15 inside of the housing. At the same time the sealing
element naturally carries part of the electromagnetic
screening and ensures that it is sealed. It is
partiéularly advantageous in this respect to use a high-
grade elastic material and/or a flexibly shaped seal by

20 means of which a prestress is built up between the -
housing parts during the assembly of the housing parts
by the compression and/or bending of the sealing
element, capable of preventing the undoing of a screw or

_ clamp connection. However, the invention is not

25 restricted to the use of carrier elements which are
elastic by their material and/or shape, but can in
principle also be performed with a.plastically
deformable sealing element. '

30 --In the preferred embodiment of the invention, the
covering consisting of electrically conductive material
is applied cohesively (ahd particularly in a single
operation) to the surface of the sealing element and the
rigid housing wall.

35
In another alternative embodiment of the invention the

screening is of a sandwich construction, the carrier
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'm ned cross section and a predeterm ned shape on an edge regi on of
t the housing part nade of non-conductive material, applying a

e, conductive coating to the non-conductive housing part and the

g el ement forned thereon, and assenbling the housing parts with the
g elenment and the conductlve coati ng. tjer ebet ween. The invention

des the technical teaching of not making the screening seal entirely

an electri eata_mén@@aﬁé' ahel é’é ié@s@aﬂﬁotla?efrb%f béEeHﬁi:‘Qbanly in
Br to save costs, but of [1n oi n u3|ng%a§EFw enent nmed on

le fron1e|ectPPEaFﬁ?QHﬂﬁﬂﬁﬁnb%ﬂl L2 AAGET T ﬁﬁ%tWFé ef&stic)
& erial and acbmevud@diﬁhdﬂkayéﬂfﬁ& ébéeenioglly tbrduat kveohateeial

maierial adheri HILED FRISES SRANE S et e HEoEahYcEg QurbblEng, They o

screeni ng &f thersabsamenuﬂdﬁlUhgulhyuwIQfoeleCtricathhgu@ﬁugtive
material in a substantially deformation-free area
between two deformable layers or strips of the elastic
element advantageously counteracts cracking in the
electrically conductive material, which is particularly

10 important for constructions in which severe deformation

of the screening element is supposed to occur or may

occur when the housing parts are put together.

In another advantageous embodiment, it is proposed that

15 the layer of electrically conductive material be made
very thin in order to prevent cracking, since the
bending stresses and hence the tendency to cracking
increase as the layer thickness increases for a given
amount of bending. The thickness of the layerxr of

20 electrically conductive material is therefore
substantially less (preferably by one to three orders of
magnitude) than the width of the join.

The application of the screehing layer to the sealing

25 element or - in the case of a sandwich construction - to
one layer or strip thereof may be effected'by various ‘
methods. Suitable methods of achieving uniform layer |
thicknesses are the processes known per se of spraying
with conductive lacquer or spraying with a pure metal,

30 but particularly galvanic metallisation and the
processes of gas phase deposition (known especially from
the manufacture of electronic components) such as
sputtering and CVD (chemical vapour deposition).

35 In an advantageous embodiment, within the scope of the
processes mentioned above, the coating is produced by
the controlled growth of crystallites in accordance with




culem TRy the -
tlce of the join so as, for exanple, to reliably protect the

le of the housing from noi sture and dust, in the event of any

lani cal play 10 bet ween the housing parts caused by manufacturing

or surface unevenness, and to prevent relative novenents

agZeen the housing parts. As a result of. tshe i nproved mechani cal
gperties of the sealing mass it is thus possi ble to provide a

rabl e hernetdtfe sfahudOhraiey 1§redlertf.saizﬁkﬁna‘d tdierdtisong . of Ahethensag® tine

e sealin el epent naturall arries, part of he .el ectronagnetic
gcreeni nlg gnd é:rﬂetﬁ%%n$h%f F]lEJ‘el §“§§§Ir€d:le I(t §Recial %a‘fkf‘? i f g !

and/or a flexi | b f ss is built
up between the?l}1 )&?Qaé) gf gpar%é?%gurl‘{%q{% q‘as\g(; g}?%}éﬁoum ng parts
by the cénpreﬁmctalmw uhmdhngo@femh@rﬂeallcr@sely Wl-ﬁmm—hechpﬁgre of
preventing th%dwdéwgtmsama%gwe%elamfé AP SONesdiidy EQVBNRE the

i nvention i s not restricte he use of carrier elenments which are
el'astic by thétentt duningnbepfisgapd the carrier element; nghiek also be

pﬁrforrrfd Wi Ej f&lérﬁ)o (Fj&cﬁiﬁttéﬁ?bt‘han crdleﬂar@t:he el seet G NLayer30It | N f
the preferred ,enbodi nment. of .t Lavention, in con5|st|ng o
electrical ly chRAXFIM %ﬁF%Y|§? £b¥§s¥ﬁnﬁqﬁgiﬁﬁyﬁﬁﬁiiﬂﬁg

particullarly iarrarsgedin the mapaeﬂnafwsdaieéuprnm¢eixtrieshewhtahlng

el ement and t@%} be aé é9e€ﬁ5§'ggdygd sﬁgaylng ofrhﬁﬁggéfingléfrgatlve

enbodi nment of e |nven
suitable substrate with an appropriate choice of the

coating parameters, i.e. apart from the orientation of
the substrate, the substrate temperature, the flow rate
15 of the gas, etc.

In another alternative embodiment of the invention the
application of the electrically conductive layer to the
carfier element is not carried out in the mechanically
20 tension-free state but in a state of predetermined
compression and/or bending of the sealing element. This
ensures that cracking in the electrically conductive
layer does not lead to a reduction in the
electromagnetic screening action of the screening
25 element. In this embodiment, the invention starts from \
the idea that cracking in the electrically conductive
layer is difficult to prevent under all circumstances
~owing to the deformation of the screening element which
occurs during the assembly of the housing, which means
30 that it is important to minimise the negative effects of
"such cracking on the electromagnetic scfeening
characteristics. As a result of the application of the
_electrically conductive layer in the deformed state of
the sealing element cracks ﬁay possibly form
35 subsequently when the tension is released, and these are
substantially closed up again during the later
deformation of the sealing element caused by the
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————

Is of a sandwi ch construction, the carrier

F elenment consists of at least two |ayers of electrically

ductive but flexible material between which is provi ded the

)f el ectrically conductive materi al whi ch brings about the
bmagneti c screening. The 5 arrangenegt -of the | ayer of

ically conductive material in a substantially defornmation-free

CIbet V\Bena’swlémﬁgﬁrobifﬁtﬁhu% YAl o rt-J'HéE sdaliey leé]aaiieimi:t lvlvill

Ent advant agepysly counteracts cracki.ng.i.n the el ectyic

ctive materi Eﬁ?nvxﬁﬁéﬁ“‘ies sb\gs[t@@&|1§:j1]3ygf61e 5905 AU 3ot d %?guct i ons
Fhi ch severe datwinmgt the appliehttion sff dde predurteinte ilayempposed to
ocur - or may occur when the housing parts are put together. In

agpt her advant ageous embodinent, it is proposed that 15 ~the |ayer of
effect ri cal | y5condQtheve adwaatiageovs fesdures axg ywagited iibrthe to prevent

cfacking, since tBghordinB@Rdicia iy &3S et e wodd EUEIF tidYeiRafter
cr acki ng I NCrease_as

the layer thickness increases forf a gjven
‘amount of bendi ngtoFREDER Wiitds £her demenigfdomoh§he axsiored y
‘conductive materi ghbbaiméatelo¥ €he invention, with reference to the
' drawings, wherein:
10
Figure 1 shows, as a preferred embodiment of the
inventién,'a housing made up of two housing parts for
electromagnetically screening an electronic circuit,
shown in exploded view,
15
Figures 2a and 2b are cross sections through a part of
the wall of the housing in Figure 1 in the region of the
join between the housing parts according to two
different embodiments, '
20
Figure 3 shows another embodiment of the housing in
Figure 1, again viewed in cross section, and

Figures 4a and 4b show a cross sectional view of a

25 housing portion in another embodiment (a) with the
sealing element tension-free and (b) with the housing in
the assembled state. :

Figure 1 shows a housing 1 for an electronic circuit C

30 which screens said circuit electromagnetically. On the
one hand this prevents the circuit C from suffering
interference from electromagnetic radiation coming in
from outside, so that the circuit 1 can operate even in
conditions subject to serious electromagnetic

35 interference. On the other hand, the screening may
prevent the electromagnetic radiation produced during
operation from coming out of the housing, which might
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Fally less (preferably by one to three orders of magni t ude)
Wi dth of the join. The application of the screening |ayer
Seal i ng 25 element or - in the case of a sandw ch construction -

" one layer or strip thereof nay be effected by various met hods.
‘e methods of achieving uniformlayer_ 7 - thicknesses are the

Fses known per se of spraying w th conductive |acquer or spraying

apure met algaudd nb@@retéf&heal ah! th&abh&ﬁ.lzl@nﬁﬁw bzsqmmrﬁmctmé]e
bsses of gas 0sSi ti.0n gially from
acture of elig?ﬁsrlg?ﬁdjc{) Y)n‘BSnBﬂ%‘EF QE&ﬁe nuL g]?l?t & |fr\’§wtrf't?rﬁ/D

m cal vapour ciepnstingnin thdScirtuign advant ageous enbodi ment, within
scope of the processes nentioned above, the coating is produced by
& controlled growmth of crystallites in accordance with

- t e st Mhe heusingredestetsnod ai tubrisbapess leweramagdt 2 having

ressing of the sulsdeiGui 88PELLAL! ¥elbREoRCdE BPening and a plate-
shaped cover 3 for closing off the lower part 2 and
comprises a seal 4 formed directly ("dispensed”) on the
lower part 2 to seal the join between the lower part 2

10 and the cover 3. The cover 3 is attached to the lower

part 2 by screwing, with four screws 5.1 to 5.4 passing
through corresponding bores in the corners of the cover
3 and screwed into screw threads in the lower part 2.

15 Both the lower part 2 and the cover 3 are injection

' moulded from plastics, and all the inner surfaces -
including the surface of the fitted seal 4 - are
provided with a conductive coating 6.1 or 6.2 (which is
cohesive for each housing part). The coatings 6.1 and

20 6.2 are in electrical contact with one another when the
housing 1 is screwed together, and form an
electromagneticé;ly screening Faraday cage.

Thus, as is apparent from the cross sectional view shown

25- _ in Figures 2a, the screening seal consists of a
resilient sealing element 4 made of a conventional
elastic plastics material (such as unfilled silicon or
neoprene) adhesively attached to the lower part 2, and
the associated portion 6.l1a of the conductive coating

30 6.1 (e.g. of-sprayed on aluminium, copper or Cr-Ni or a
one- or multi-component galvanic coating). As shown in
Figs. 4a and 4b, a layer of adhesion promoter known per
se but matched in its physical properties to the
tesilient sealing material may also be provided.

35
Fig. 2b shows as the housing 1' a modification of this
housing in which both housing parts 2', 3' have a




Smal | lanellar surface elenents may be forned on the surface
¥cularly-in anmultilayered 5 structure - which cohere only | oosely
the | ayer and are thus novable relative to one another to sone

during bending of the carrier elenent, which al so count eract
acking in the screening layer. It ds particularly favourable if
crystallites are 10 arranged in the manner of scales or roof-tiles,

can bgaaggtlgga Eo%)(: q,%g“ %'SFH Yé Ng gélﬁwélerﬁﬁl&n()faﬁd enclose

: able substra 0|ce coatlng
aneters, i.e.thpapeaflr érh m@q@%latﬂl’éﬁﬁ%#d onto i he J}Pee¥ PETt: ke

)strate terrperahar ﬁﬁ%'ﬁi%%efd Phrch L whixd. écﬁl@eﬁiﬁg théreto, by the

affot her alternative e i ment_ of the |nvent|pn th application of
the el ectrical | yEdewaoé: pie 1ox &y ek nar canls%%’r‘??er el enent is not
garried outgin the rrechanl cally 20 tension-free state but in a state of

br edet er m ned essi o ben I elenment. This
ensures t hat craERlﬁﬁ h égigi ?qy'condgﬂ?%gg el é%]g]ye'}}'gdoes not
lead to a r educt exnrudetihe togetherotitheoret¢f the eonsingcpavhsef frvm
screeni ng 25 geng u‘xﬁw o R e hSFomEVE N6 08 ﬁéﬁﬁésmfa&%'i@ed

the i dea that crac ical |y conductive | ayer
difficult to prevéwtlgﬁdgﬁlﬁIlnnﬁﬁiﬂﬁn9§uﬁ%@ eXtrygiony P%x?H%tEEFoPHQtlon

of the SCV?@”'ngtﬁbigeﬂhﬂﬂﬁﬁ¥bp1c qd&liﬁﬁeQUésnﬂelheaﬂsﬁnebtémpérhh&re

housi ng, which neans éﬂ? ortant to mnimse the negative
ef fects of rﬁf?ﬁ?? %%tronagnetlc screeni ng
characteristics. As a result of the application of the electrically

ﬁg;d;gggygl;a¥g;gﬁg.tgeé%g“¥rgaj5ﬁ5§ﬁéffembodiméﬂe S eRLLBEnG' EVeRhichAcks

externally resembles the housing in Fig. 1, and which

15 also has a lower part 2" consisting of an extrusion
moulded plastics material, but the cover 3" of which is
made from solid aluminium sheet. Therefore, there is
only a metal coating 6" on the lower part. This coating
also covers a sealing strip 4.1" mounted in the region

20 of the outer surface of the lower part. A second sealing
strip 4.2 dispensed close to the inner edge of the
lower part in a separate application step after the
appiication of the metal layer completes the seal 4".
The seal thus has a sandwich structure in which the

25 conductive coating is substantially freed from the
tensile forces resulting from the deformation of the
seal as the housing is closed and therefore the risk of
cracking in the screening layer is largely eliminated.
The arrangement of the conductive section 6a" of the

30 layer in the centre between the two strips 4.1", 4.2" of
the sealing element is advantageous inasmuch as the
mechanical bending stress of the coating in this case is
minimal under the monaxial compressive stress which
occurs as the housing is screwed together, thereby

35 reducing the danger of cracking. Cracking is made even
more unlikely by the mechanical fixing of the
electrically conductive layer between the two layers of

e




Ibsequent |y when the tension is rel eased, and these are _
ntially closed up again during the later deformation of the

g el enent caused by the ' _ - 6-
bl'y of the housing, as the sealing element wll then assume
antially the same formas it does - gduring the application of the
uctive | ayer. 5 O her advantageous features are recited in the

;ordinate cl athe Yedasts iPendwre fully hereinafter _ together with
description of the preterred. enbodi ment of the invention, with

erence to the drawi ngs, wherein: 10.  Figure 1 shows, as a
ef erred enbodThdet ctijddifive can ibweidhdeved housi DgagBdeocup Qeritedn

Creut, TS kRt 5 G R jeetaSEUegR AP BR98. JBY 3R ab dyss

Eections througkegpjaa tdfe thickndss wef | thé matahoosabdngntbi gumdninium t he

region of the compdf@d’d%?ﬁ“?ﬂbtéﬁhéﬁgfgﬂ@ BErEﬁeagggigiﬂngngW% on
the size of the housing, the manufacturing toierances
which have to be taken into consideration and the
screening action required, it may advantageously be

10 fixed at as little as a few tens of microns or even just
a few microns. This also shortens the process -
particularly when producing a very pure and,
advantageously, highly conductive layer by a vapour or
vacuum process - and reduces the costs.

15 | ' _
A special layered structure with a reduced tendency to
crackiné is shown in Figs 4a and 4b (in the tension-free
state and in the assembled and hence deformed-state,
respectively).

20 .
Here, a lower housing part 20 as well as a lip-like
elastic sealing element 40 comprises an adhesion- -
prométing layer 61 and a metallic coating 62, the latter
being produced, for example, by the oriented growth of

25 crystallites on the surface in a vacuum process. The
crystal growth is controlled so that, on the surface of
at least the sealing element 40, small scale-like
surface elements are formed which overlap wiﬁh one
another to cover the surface almost completely and are

30 movable relative to one another to some extent (cf. the
enlarged diagrammatic detail "A" in Fig. 4a). This
prevents the electrically conductive coating 62 from
tearing apart when the housing is assembled as a result
of the deformation of the seal 40 caused by assembly,

35 which would lead to a deterioration in the
electromagnetic screening action. Rather, the layer
elements are monaxially oriented in overlapping manner
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e screeni ng

10

15 .

20

25

30

e T

ent enbodi nents, 20 Figure 3 shows anot her enbodlnent of t he
g in
2s 4a and 4b show a cross sectional view of a 25 housi ng portion in
er enbodi ment (a) with the sealing elenment tension-free and (b)

Figure 1, again viewed in cross section, and

the housing in t he assenbl ed state. Figure 1 shows a
Ing 1 for an eIectronlc circuit C 30~ ¥hith screens sald circuit
tromagnetical | y. ne_hand this eve i rcuit, C

m suf f eri ng under FH?ePF@F@Hé@ P&oﬁpéle@FFé&a 'éﬁ? Ratoal

seft bak tBas§inec lﬂdrcé e&rauammt szﬁuerthm bendlng:ajﬂiﬁ}ieons

bj ect to serl ous eI egtc%r(%magﬂe %533% E)lﬁ:'[ f%g’%%fdﬁ& |c(L5"r?stﬁ% &%ﬂand’

opéoamlancbnmﬁnunmsngager dtfthdeMaui Mgg" vitm Fhigw o) .
ause interference in the environnent or present the
possi bility of unauthorised know edge of functions

The lip-like shape of the sealing element 40 which is
subjected prlmarlly to bending stress during the
assembly - as shown in Fig. 4b - is specially chosen in
view of the structure of the layer 62 mentioned above.

"This layer structure does, however, develop a similarly

beneficial effect on a substantially circular or
semicircular_sealing profile subjected primarily to
compression, since once again the circumference will be
enlarged as a result of the deformation, and the scale-
like structure expanded as a result will then ensure
that the coating remains sealed even in the assembled
position of the housing.

The invention is not restricted in practice to the
preferred embediments described above. Rather, a number
of alternatives are possible, making use of the solution
described even if the embodiments are of a fundamentally
different nature.

Thus, in technologically simple manner, a thin 1lip i
standing in a C-shaped configuration in cross section ’
(as in Fig. 4a) on the housing part and typically formed

by injection moulding of a plastics housing part may act

as both the sealing element and the gap screehing means,

by virtue of its elasticity of shape, if it is left on

the housing part and provided with a metal coating

together with said housing part. The sealing lip need

not necessarily be formed without a break along the edge

of the housing part.




WFing inthe circuit. 5 The housing consists of a tuﬂlﬂl@[ﬂﬂﬁ“”ﬂ"l"l
2 having a rectangul ar cross section of opening an
d cover '3 for closing off the |lower part 2 and conpfi ses a deal

ed directly ("dispensed”) on the | ower part 2 to seal the join

een the | ower part 2 10 and the cover 3. The cover 3 is attached to
| owner part 2 by screwing, with ol screws 5.1 to 5.4 passing
ough correspondi ng bores in the corners of the cover 3 and screwed

#F o screw t hr@dadman the |ower part 2. 15 Both the lower part 2 and
gre cover 3 arg.inj gt &}l%alls%%id@gniﬁ rﬁmgﬂigcql)a@grall the inner

rfaces - i nclu ace of he jtted seal 4 -, are

br ovi ded Wit h §°€9mmﬁﬁﬁﬁk?§xﬁﬂdrﬁ}?FQFQWaQP%F{9ﬁ1%H pereeningyhesi ve for

aCE housi ng Eabhbonﬂiﬂzéﬂlﬁ | {fertbli@@d(EP which emntti @lébt&*dmag&ie&ﬂﬁlt act
w t one anot her

wh housi iS_ sC forn1an
el ect r omagnet i Eﬁfill;?%&ﬂneé?ﬁ r?grq:a?%fb%:gg{:‘éﬁ to el[eé’:\gr?ﬂa ne §‘ci’ 5%
fromthe crosshavdhgomﬁ lsasmsﬂwnwhdﬁslngrpiiguréz 23a) Whehscreenlng sea

consists of a gygat tr&%%{ 1 cx?leeéljlirgﬁ &sz sE?QSn%g ei%‘é%'&“&;)
el astic plastlcs mat eri a f ed’ 5|I
adhesi vel y atthehog p@lhqmnmerpmxded emdat leaSt:henasb@@rsm q@m i on

6.1a of the Cowdvctmvew%gmb&%f & Joie &tﬁfaﬁaeaéﬁdheasawfﬁn
copper or Cr- Nk ? one- oneniﬁga vani c coating).. As
g

shown i n10 s °hr$§aé?ﬁfqﬁfe% #’éy%‘i‘éég 282 bingr shsmEnti Héin s

at least one portion of the housing part (2) which bears

it are made from substantially non-conductive material
and are covered, for electromagnetic screening purposes,
with a cohesive electrically conductive layer (6.1)

15 extending-over the full width of the join and adhering
to the sealing element (4) and the housing part.

2. Housing according to claim 1, characterised in that
the electrically conductive layer {6) is a layer of

20 metal or a metal-filled layer which is thin by
comparison with the dimensions of the sealing element

(4).

3. Housing according to claim 1 or 2, characterised in

25 that the electrically conductive layer (6) substantially k
covers a surface of the housing part (2) bearing the 1
sealing element.

T4, Housing according to one of the preceding claims,
30 characterised in that the electrically conductive layer
is applied by spray coating, galvanising or by a vacuum
or gas phase process.

5. Housing according to one of the preceding claims,
35 characterised in that the electrically conductive layer

(6) has a combination of a plurality of preferably

overlapping lamellar coatlng elements which
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fat ched in its physi cal properties to the resili
may al'so be provided. 35 Fig. 2b shows as the ﬂ'”l l@“ H"HIII
Fation of this housi ng i n which both housing parts

gal vanic coating 6.1' or 6.2' all over them and enclose
4' previously pressed onto the one{ part 2' and hardened
whi | e adhering thereto, by the ?Iom/of air or by hot

i ;nlsatlon ot her (Jpot |
uded, toget her %\'ﬁ:?ﬂébﬁﬁ?ﬁ W%@&%S&"g&r}i '—&Oflrezirgymhé r1'?%"\/\%?%?f(gjrsent
mers, the nﬂrimreseahsng b2emgniat{@edn the watde:mmrdqtsiﬂe evfistbé

& extrusi on PHANEE £&S éﬂg éog aéﬂﬁ? ﬁféﬁgﬂgé“ﬂaihd“ﬁﬂiéﬁfé;f@?#@i%eas

t#e terrperat ure
#hot her enbodi mif? enﬁoegpﬁger' adfgingh the suré&‘@'ﬁé%l%}"d%é’fﬂ)lﬁ%e‘f%t the

ousing insFig doa@fﬁ?mbfhfé% brdladA PO fE |RWEMPAE cAmONSh Sbf Nehef
nou

an extrusion ded pl astics teri al but .t he cov 3" of which is
screening e ement (4) caused by the asseéil

Y process.
6. Housing according to one of the preceding claims,
characterised in that the sealing element (4") is of a
10 sandwich construction in which at least two layers or
strips (4.1", 4.2") of sealing material are provided
between which the layer (6a") of electrically conductive
material is arranged.

15 7. Housing according to one of the preceding claims,'
characterised in that all the housing parts (2, 3)
consist of plastics, particularly injection moulded
plastics, and have an electrically conductive coating on
the inside and/or outside for electromagnetlcally

20 screening the interior of the housing.

8. Process for produﬁing a housing according to one of
the preceding claims, characterised by the steps of:
moulding at least two housing parts, at least one
25 of which is forﬁed, at least in parts, of non-conductive
material,
forming a strip-shaped sealing element of a
predetermined cross section and a predetermined shape on
an edge region of at least the hou51ng part made of non-
30 conductive material,
applying a cohesive, conductive coating to the non-
conductive housing part and the sealing element formed
thereon, and
assembling the housing parts with the sealing
35 element and the conductive coating therebetween.

9. Process according to claim 8, characterised in that
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¥ 4.1" nmounted in the region 20 of the outer surface of the [ower

F A second- seal i ng strip 4.2" dispensed close to the inner edge
he | ower part in a separate applifation step after the _
fi cation of the netal |ayer conpletes the seal 4". The seal thus
a sandw ch u ' I5C | AR | :
Istantially f%éedgﬁ’#gdﬁ{'%ﬁgygh ?e%?grﬁésleele or celsic%efsﬁ ti ntgﬁl?%(#rﬁ%%ng @
ormati on of Ragte-likesegmpesithenhaisitey the hAdinmREnthand ore the

sk of %M?ﬁehﬁl&hﬁaﬁéﬁgﬁwﬁd apeirdon loi gl el i m nat ed.
fne arrangenent of the conductive section 6a" of the 30 | ayer in the
entre between the two strips 4.1", 4.2" of the sealing elenent is

advant age@us .i reGMucPrégebBeaccordimgc taniclalinb@ndidigreictens sdd tie ekt i ng
in this case i L ni_mal _under .th lal. ¢ ressiye .stress_which
occurs as the ﬁ%%%i%%aﬁngcfe ﬁg'&ngoégt ﬁfé)%"%%e?gﬁ?%r wﬁ&éﬁ(ﬁﬁ}%%‘?{?%ger
of cracking. @axkibgaringade,eeepeciallynfironud iskigiglehynathes ik hami oyl
fixing of the one-s@%ﬁcftﬁﬁréé&&nc%ﬁ‘i@i'n\éedfaﬁ%rff%%‘é&eﬂna‘é&ita&.' ayers of
-9- the seal i ng elenent.
10 11. Process according to one of claims 8 to 10,
characterised in that the conductive coating.. [sic]

12. Process according to claim 11, characterised in
that the vapour deposition or sputtering is carried out

15 with the surface of the sealing element at an angle to
the source of material such that the conductive layer
formed has a scale-like structure.

13. Process according to one of claims 8 to 12,
20 characterised in that, before the application of the
conductive layer, the sealing element (4) is shaped into
a predetermined configuration, particularly such that
the shape of the sealing element (4) in the deformed
state is substantially the same as the shape which it
25 assumes in the assembled state of the housing. \
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tal coating to a minimm conpared with the di mensi dhs "of "t he
Dependi ng on . the size of the housing, the manufacturing

ances whi ch have to be taken into consideration and the

ning action required, it may advantageadsl-y be 10 fixed at as

fe as a fewtens of mcrons or even just a fewmcrons. This al so
'tens the pramesaded claimgarticularly mhen produci ng a very pure and,

ant ageousl vy, hlgh c rmugailfeéégggng ggggﬁé gé vacuum process

hind reduces thé co ecl ar ayere Gre with a
Fduced tendencﬁccommodatInguandmﬁlgcﬁﬁQMﬁgnﬁtF¢§%1¥asan§enbngin t he

gensi on- free Eco:mp%h%trﬁ’:li%'a{b%é}ﬁaf§é§”?b?dwﬁﬂghhéﬂ% QQEEE%ﬂxa%E—féﬁcfl e

espectively ower . housi ng par t
el astic seﬁl|ngréﬁéﬁﬁﬁPHMPﬁxﬁﬁﬁ|%ﬁ%5h51§ﬁhﬁgl%%eCtrOmaQB?§ﬁ§tFﬁ&ﬂ%ﬁkﬂnﬁl

fand a netallic ﬁaartmgga@,léém:l@&éqaousmg bsrﬂg mnpdgo;edlthor exarrpl e, by
the oriented gro to;ﬁéi% CE%ﬁtajlltes fn the surface in.a vacl I%)
process. The & Y FHRITRI BRI | BoSSHeERART 8ﬁepﬁ8 er ace of
at | east the sebbing edheminglly prwvidedabe- atkkeast oneuhbaesdng gaxt s
are formed whic % I - -gp&t t InDst
conpletely and 322 gb nnvé%?e F el t|v% 0 gﬁ%ha%% gKSQtégggzé'egaen
t he 20l ar gdd) di shemanthenised ain that| phej gealing ehepent (4;3r€l\ﬂents
the e|eCtrlca||Ma8@”§¥@ﬁ‘é3éﬂﬁﬁﬁdﬁtféii§0ﬁbn cond8tipe ﬁQEé&lWﬁe%ﬂd“f
housing is assenbled as a . resu
together wit at least one portion of the housing part
(2) bearing it, is covered, for electromagnetic '
screening purposes, with a cohesive electrically
15 conductive layer (6.1) extending over the full width of
' the join and adhering to the sealing element (4) and the

housing part.

2. Housing according to claim 1, characterised in that
20 the electrically conductive layer (6) is a layer of

metal or a metal-filled layer which is thin by

comparison with the dimensions of the sealing element

(4) .

25 3. Housing according to claim 1 or 2, characterised in
that the electrically conductive layer (6) substantially
covers a surface of the housing part (2) bearing the
sealing element.

30
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A

PFFdeformation of the seal 40 caused by assenbly, \ém“ﬂl“mjlmmﬂw
EFcterioration in the el ectromagneti c screenlng a
Fayer el ements are nmonaxially oriented in overl appi hg ‘marnef

_ under the pressure of the netal cover 30 and the action
he tensile force resulting fromthe gHleng of the Cross
ional profile when the cover is closett; and forma continuous

‘er (cf. detail "B" i,n

T e .shape of the
- i ng el enefit 40HWH§&HQi§%c°£%hq§n§ Ce P& 9 Eecﬂgﬂﬂs 5 gdding stress
uring the charastetiised ims tﬂimn defisg. ofie hmmgepwtl y(3c)hosen in

I ew of the SEOH%&:%e Ofatt H.% Isq:yq_r gz%%l%gt Igned «pMea1 ?’?’m c Ayer

tructure does devel op a bene ect on a
substantlallymatexubér or sen1C|rcuIar sealing profile subjected

Fprimarily to conpressi on, since once again the circunference wll be
enl arged as a result of the defornmati,on, and the scale- 15 Iike
structure expfndedPxeocessedfom RAG uingh s Qs ng accopring o8s 19y

remai ns seal eghevprecediig adsamy ,edvith thepesiepsowfafl t he hou3| ng.
moulding at least two housing parts, one of which
in particular is formed, at least in parts, of non-
10 conductive material, _
| forming a strip-shaped sealing element with a
predetermined cross section and a predetermined shape on
an edge regibn of at least one housing part,
applying a cohesive, conductive coating to the, in
15 particular non-conductive, housing part and the sealing
element formed thereon, and
assembling the housing parts with the sealing
element and the conductive coating therebetween.

20 10. Process according to claim 8, characterised in that
the strip-shaped sealing elemenﬁ is formed by spraying a
paste-like composition on ' to the housing part and
subsequéntly hardening it thereon on site.

25 11. Process according to claim 8, characterised in that \
the sealing element is formed, together with the housing |
part bearing it, especially from a single material or by
one-step injection moulding of different materials.

30 12. Process according to one of claims 8 to 10,
characterised in that the conductive coating is applied
by spray coating, galvanising, vapour deposition or
sputtering. '

35 13. Process according to claim 11, characterised in
that the vapour deposition or sputtering is carried out
with the surface of the sealing element at an angle to

i
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®ion i e ®ed-in practice to the 20 pr ef

Nt s des Je.” Rather, a nunber of al tefﬁmnuﬂull“m“mul“l
e, maki ng: usé€:of “the sol ution described even if the ¢ Lt " 5 *

ents are of a fundanentally di fferent nature. 25 Thus, in

bl ogically sinple manner, a thin lip 16 - standing in a C shaped

guration in cross section (as in Fig. 4a) on the housing part

typically §ReMBdurce ofbowmatEmsictl muchhutbatgtbé cophlustive Asysmg part

¥ act s bot.h . the _seali hgpe e gap screeni ng neans, 30
Fvirtue of | ?r@FQspﬁfiFyS%F¥§%§%L iéﬁlé |s£$éft on t he housi ng
rt and provided with a netal coating together with said housing
. The sealjpg | ppcpesl accordifly N&§esRabEYoba1har Bedobiout a break
gl ong t he edge 0 theahou5|nqipart. ] )
1 5 characterised in that, before %ﬁ?dﬂé?li?at1°EI9@tFQ%uIy

screeni ng housiggahet iveCaaRRAF! itle S Bhecélensgnet sfaliby shapedE intb
conponents or assenilies WhI%P enu;.electrona netjc rfdlitlon' M 3Le
sensitive predetermined configuration, “particularly such tha
the shape of the sealing element (4} in the deformed
state is substantially the same as the shape which it
10 assumes in the assembled state of the housing.
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to el ectromagnetlc radi ati on, having at |east two housing parts Wl?ﬁ 3834~
el ectrically sctfeening walls, a sealing el ement being adheringly pr(ﬂffﬁ’éﬁ J
on at |east one housing part in the region of a join with another hou

© part, characterised in that the sealing elenment and at |east one portion
of the housing part which bears it are ma@de from substantially non-
conductive material and are covered, for el ectromagnetic screening

pur poses, Weky hitth qudlity §éréénifig F the wiaide Yof ¢ Housirigvéan! ey éfsufedt @Rdiwich Qigé-
the full width of the join, adhering to the sealing elenent and the

housi ng par&al@@ﬁaﬁrﬁﬁﬂﬁtﬁﬁ tﬂ@co?&ih@‘%@ iOsbificBGordQefeirad 16 abbve, thls%creenlng

Housi ng according to claim 1, characterised in that the electri cal Iy

conductive Jayer o ﬁ X offat r@%@ nof fhe Ho Qh bl A%s?){ﬁrad bfif) nI:rh' n
by conpari son Wit R st ons e sea %

di t | t d t hat th | t | |
28?\312&[ Pge ‘g"ﬁg & pﬁw&@ﬁéng}mc%’ggt@?%fpﬁ?hel Eous?ng p:r'ta gga;: rcé1 t%e seal i ng

el enent . 4. Housi ng according to one of the preceding clains,
characterised in that the

By virtue of this construction the housing is easy to open, e.g. for maintenance purposes or
for changing a battery in the housing, and is easily resealed afterwards whilst retaining the

screening effect.

However, when producing a material for the screening seal, it is difficult for certain
applications to achieve the best possible compromise between high elasticity, high
conductivity and lowest possible material costs. A material which is advantageous from
the physical point of view is a plastics composition filled with a hlgh proportion of silver

powder, but this is relatively expenswe

The aim of the invention is therefore to provide an electrically screening housing of the

type mentioned hereinbefore which is cheap to manufacture.

According to one aspect of the present invention there is disclosed electrically screening
hous'i-ng for accommoda’ting" and electromagnetically screening components or assemblies
which emit electromagnetic radiation or are sensitive to electromagnetic radiation, having
at least two housing parts with electrically screening walls, a sealing element being
adheringly provided on at least one housing part in the region of a join with another

housing part, characterised in that the sealing element and at least one portion of the
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.electrically conductive |layer is applied by spray coating, galvanising or
by a vacuum,ori:gas phase process. 5. Housi ng according to one of the
preceding clains, characterised in that the electrically conductive |ayer
has a conmbination of a plurality of preferably overl apping

12 lamellar coating el enents which subsgantially conpletely cover at |east
the surface of the sealing elenent on the inside or outside of the

housi ng, tlREmeCRe WhthSeRrERafe RAHE Grom RIbERhRAIlCAGH-EotRIub@OMEteRAPANEhre
along the surface in order to prevent the coating form breaking off during

def ormat | ofhugieal b CKRANANIELEUED, GRS, Wen' deufad Mo IR ERRpctve O,

Housi ng accordi hg to one e pre cterise at” t he

2?6"8![ P igp Sellafer}gegé?n:dﬁbgogv& tﬁgr}gﬁm\%}thcgp a}erjgﬁ}, 'a erinré tvgh thé hsegl}ngl eelgr%tentt avr\Pd_ %h%yer S

housing part and providing the screening of the housing part.

According to another aspect of the present inx;ention there is disclosed a process for
~ producing a housing according to one of the preceding claims, éharacterised by the steps
of: moulding at least two housing parts, at least one of which is fomed, at least in parts, of
non-conductive materials, forming-in-place a strip-shaped | sealing element of a
predetermined cross section and a predetermined shape on an edge region of at least ﬂ;e
housing part made of non-conductive material, applying a cohesive, conductive coating to
the non-conductive housing part and the sealing element formed thereon, and assembling

the housing parts with the sealing element and the conductive coating therebetween.

The invention includes the technical teaching of not making the screening seal entirely
from an electrically conductive and at the same time flexible material, in order to save
costs, but of filling the join using an element formed on site from electrically substantially
non-conductive but ductile (elastic) material and achieving the electrical screening in the

area of the




material are provided between which the | ayer of el ectrical | [ I
material is ‘arfamyed. 7. Housi ng :accor.ding to one of Mﬂm m “"ﬂl!lll “ III
clainms, characterised in that all the "housing parts consist of [l astiés,s *

particularly injection noul ded plastics, and have an electrically
conductive coating on the inside and/or ouytside for electromagnetically

screening the interior of the housing. 8. Process for producing a
housi ng according to one of the precedigjyi@ggi s, - characterised by the
steps of: nmoul ding at | east two housing parts, at |east one of which

|'s formed, 12t ! %gétni:aﬂly PQLdeRin O];Ié%gﬂ%gq’g{i ugctci)%ﬁﬁlgggtgr?%:,aanl ’elecﬁo&a&ngtli%%lg

form ng-in-place a stri’p-shape enen edeter

section and a .predeterm ned shape on,an ed region of at |east the .
housi ng partTeREHE CGRERBHS OF BRamElies Whith BT slectromagheic radiation; ot gre, sensitive
cohesi ve, conductive coating to the non-conductive housing part and the
" sealing el doglectromagnatictiadialion, haying at least two housing parts with electrically screening

walls, a sealing element being adheringly provided on at least one housing part in the
region of a join with another housing part, dhara.cterised in that the sealing element and at
least one portion of the housing part which bears it are made from substantially non-
conductive material and are covered, for electromagnetic screening purposes, with an
integral electrically conductive layer extending over the full width of the join, adhering to

the sealing element and the housing part and providing the screening of the housing part.

2, Housing according to claim 1, characterised in that the electrically conductive layér
is a layer of metal or a metal-filled layer which is thin by comparison with the dimensions

of the sealing element.

3. Housing according to claim 1 or 2, characterised in that the electrically conductive

layer covers a surface of the housing part bearing the sealing element.

4. Housing according to one of the preceding claims, characterised in that the
electrically conductive layer is applied by spray coating, galvanising or by a vacuum or gas

phase process.

5. Housing according to one of the preceding claims, characterised in that the

electrically conductive layer has a combination of a plurality of preferably overlapping
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¥3- assenbling the housing parts with the sealing ele
conducti ve cdati'ng- therebetween. 9. Process accordi hg mﬂﬂmﬂml " llll
characterised in that the strip-shaped sealing elenent is'

di spensing a paste-like conposition onto the housing part and subsequently

curing it thereon on site. 10. Process according to claimS8,
characterised in that the sealing elenent is fornmed, together wth the

housi ng parfaneAa¥ éddink lelenfsie Ghadhl Substatialy Wt&yr&b&rat%asmhebéﬁrfae@ of HRP
i njection nmoulding of different materi al s Process according to

one of cl ai @By eRnldht @Rtk te6utside (W dhe %Bﬁmﬁéﬁntﬂg&t tdfing elements being

movable relative to one another along the surface in order to prevent the coating form

breaking off during deformation of the screening element caused by the assembly process.

6. Housing according to one of the preceding claims, characterised in that the sealing
element is of a sandwich construction in which at least two layers or strips of sealing
material are provided between which the layer of electrically conductive material is

arranged.

7. Housing according to one of the preceding claims, characterised in that all the
housing parts consist of plasﬁcs, particularly injection moulded plastics, and have an
electrically conductive coating on the inside and/or outside for electromagnetically

screening the interior of the housing.

8. Process for producing a housing according to one of the preceding claims,
characterised by the steps of:
moulding at least two housing parts, at least dne of which is formed, at least in
parts, of non-conductive materials,
-' forming-in-place a sﬁip-shaped sealing element of a predetermined cross section
and a predetermined shape on an edge region of at least the housing part made of non-
conductive material,

applying a cohesive, conductive coating to the non-conductive housing part and the

sealing element formed thereon, and
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coat’i g is formed by spraying-on conductive |acquer, netal d Tl '
el ectroplating dr *fa vapour phase deposition process such asTmmmuH“IHHIII " I“l
12.  Process according to claim 11, characterised in that!tie fetal * * *
deposition or sputtering is carried out with the surface of the sealing
el enent at an angle to the source of material such that the conductive

- layer formed has a scal e-1ike structure. 3. Process, accordi.ng to, one

of clainms 8 to lmsemblingatedionsiag raps il the E%ajlwgeelﬁm@t 238 ghe EoRdusHve Foating
conductive layer, the sealing elenent is Shaped into a predeterm ned
confi gur at itherebggmeen.cul arly such that the shape of the sealing-elenent in
the deforned state - is substantially the sane as the shape which it assunes
in the assenbled state of the

9. °  Process according to claim 8, characterised in that the strip-shaped sealing element
is formed by dispensing a paste-like composition onto the housing part and subsequently

curing it thereon on site.

10. Process according to claim 8, characterised in that the sealing element is formed,
together with the housing part bearing it, especially from a single material or by one-step

injection moulding of different materials.

11.  Process according to one of claims 8 to 10, characterised in that the conductive
coating is formed by spraying-on conductive lacquer, metal deposition, electroplating or a

vapour phase deposition process such as sputtering.

12.  Process according to clalm 11, characterised in that the metal deposition or
sputtering is carried out with the surface of the sealing element at an angle to the source of

material such that the conductive layer formed has a scale-like structure.

13. ) Process according to one of claims 8 to 12, characterised in that, before the
application of the conductive layer, the sealing element is shaped into a predetermined
configuration, particularly such that the shape of the sealing element in the deformed state

is substantially the same as the shape which it assumes in the assembled state of the
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