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ROXTEC AB SHI ELDED FRAME Techni cal Field The present
i nvention concerns a frame for cable en tries and/or

w@L@e/1panet rati ons. The frane ks especial |y di PCESE®U6/050162

to danpi ng of el ectromagnetic di sturbances/ EM

(el ectromagnetic interference) . Prior Art A frame for

cable entries normally conprises an outer frame, to be

received in a wall or other partition. Inside the

frame a nunber of conpressible nodules, to receive

separate cables or pipes, at |east one conpression

BoXTEaGndBone or nore stay plates are received. Each

nodul e is often formed of two hal ves that are placed

guoundra cakbMe or pipe. A nunber of nodul es are pl aced

inside the frame in several |ayers or rows above each

other and with noveable stay plates between each

| ayer. Furthernore, a conpression unit is placed

bet weeheERBIERANETGAE the nodul es in such a way that

when tMEeCpBQB@ﬁSI@ﬁvéﬁthohsceﬁﬁéﬁdgdatBEaﬁ@nfor cable en-

greSS|blg/nDdules vv|IIt iﬁed around _the cabl Ei di-
FpPp88T/ BFaRe8 “oP “F'hi §aﬁ|188 ar 6"Gs&4°F6r 1§eaPPRGIAATY 92
manyddf fer datmpénygi ponegrts romagheasct distalbbretss/EMI

RS&QB%QghaﬁﬁgkggrEnthﬁggbﬂBe?oxeS and machi nes. They

are used | i fferent industrial environments, such as

aut onoti ve, tel ecom power generation and

di stri byt henaras mell as mari ne and offshore. The

franes—ﬁﬁ——ha—g e agai nst fluid as, fire,
rodent & f%@?ﬁ1 g§, © Bi? ﬁBF%?ErBOéP€11 aﬁamﬁﬁﬁses an outer
EeembyetoabblescéQWealeﬁta|wany o@OﬁHﬁBkC@hkﬁmtlon Inside
SREPYLEhS Sl funfl PLReS hor Lt Eoreptogases or |Lautds

ch as " wa conpresse y8ra Fruia an
sephmﬁgegasbﬂassowepﬁpgsalBatﬂengtlpnescvmpabsséon unit and
dagpeR Ghee! Leayagigtle di-st uLbances { 0aBhokEGhle is often

ferent el ect [ ectronic equl pnents on t he
fRsnAE 6F bpshadver thatvaFp, blaced arbund a cable or

pipe. A number of modules are placed inside the frame in

several layers or rows above each other and with moveable
stay plates between each layer. Furthermore, a compression
unit is placed between the frame and the modules in such a
way that when the compression unit is expanded the com-
pressible modules will be compressed around the cables or
pipes. Frames of this kind are used for sealing in many
different environments, such as for cabinets, technical
shelters, Jjunction boxes and machines. They are used in
different industrial environments, such as automotive,
telecom, power generation and distribution, as well as ma-
rine and offshore.

The frames may have to seal against fluid, gas, fire,
rodents, termites, dust, moisture etc., and may receive ca-
bles for electricity, communication, computers etc. or
pipes for different gases or liquids such as water, com-

pressed air, hydraulic fluid and cooking gas.
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partition etc. receiving the frane. Both disturbances
going along the screen of a cable or pipe and RF

w@ Raditgnibs e quency Interference) are possibl e POT/SEIUPEOSO162

at frames of the type described above. However,

di sturbances going in the conductor (s) of a cable are
normal Iy not possible to danpen in a frane of this
type. Such disturbances are normally danpened by
filters or other neans connected to the cables .

El ectrical and electronic devices are nore or |ess

Sens'ttMeséﬂee£§§E59ﬂ§958£gC di stu;bangero dampen electro-
Electronﬂgnet|c di sturbance is eleCtroannetIC

ragretiendwAtErPaPEes £o BRPEEEE Byfépeeifi gapctrical or
@ﬂé@ﬂkbﬁl@aéQMhpﬂehﬂﬁlGhYtﬁBamﬁBm@eSbgn@h681a§ 8f the wall,
bﬁ%gt?duct their. norna% opgration g d .wh %ch causes
BAwanteld"sf ﬁal§e€FﬁYéP9e BRcéralenofe E foSEErPARGEEGICINg
ahootthehecsreaehsofThi sabhtepruptipe ehdt RETt SRadio Fre-
r_Li eqgL] per f e
GhefRY IR seRgeatheefl arb bbe s B0t b oGt EnPaL! SLaRAE or
theehvpendergriksdi absvae Howavess dietvrbancceraspang, in

eheUBbAbERELENEY | ¥ 8Scapiesdbk ﬁErﬁQMEyOHéte?b§§thé to
and responses, internodul ati on products

eapPes ﬁBrﬁa?F?mﬁaQQ §hdgr E¥Re- |ﬁuFHedF8FHFBFnSeS are nor-

nendyctibMpehayeby stltewsdorgothercabhascendueteed(sp the
gi a protection against el ectromagnetic disturbance.
A°6F8er to be efficient, a cable screen nust be able

to carEyeCUrmealsagénelatédobycedeuiceaagnetmore or less

QEﬁEEE QcﬁPa&ﬁécEEgﬂéﬁﬂétﬁé BEEtu%BbBBe'SE %Bk?%ﬁQgHthc

roun e ca SCreen roper roun ng
FﬁFPéhﬁnﬂ@rléb?é?ﬁﬁﬁ@mggéétb?ofééﬂﬁﬁﬁoﬂrUhﬂCh often is

@h@@té@”ﬁgngié@tgh§ﬁmr@@B@ﬁit@ngak§y§n¥|Eéblﬁ@&tcﬁgnglng
all electronic. and electrl% Eere is

FaPRehdri 28af PErBrPOHShI B bEPﬁéén PhRES fPP@FéE&9nofand
ghmuhdbagsaﬁduthndaﬂmegnamhlQvﬁdefﬁedaﬂbenotadbmse) to be

quenc rference. one..ki.nd.o vaveg U|de
LPEfdEaCy ) BLELECLERER, PATErhL 001 Bl PRUBRY, IepliRUELs, or
wabheguwiide dhoubdebeoygr damdéed. the effectlve performance of

those other circuits. It can be induced intentionally, as
in some forms of electronic warfare, or unintentionally, as
a result of spurious emissions and responses, intermodula-
tion products, and the like.

Cables normally have a screen, in the form of a con-
ductive layer, surrounding the cable conductor(s), as a
protection against electromagnetic disturbance. In order to
be efficient, a cable screen must be able to carry currents
generated by electromagnetic disturbance away from the ca-
ble, which is achieved by grounding of the cable screen.
Proper grounding is critical for obtaining good protection
from electromagnetic disturbance, and is a vital part of
all electronic and electrical design. There is a mathemati-
cal relationship between the efficiency of grounding and

the damping achieved.
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Today there exist different types of so-called EMC
nmodul es. EMC stands for el ectromagnetic conpatibility,

wo 2@s/18d1e4 abi | ity of electricak or el ectroni c PEVSE®S6/050162

to function properly in their intended el ectromagnetic
envi ronnment. EMC nodul es are basically standard
nodul es provided with sone kind of wavegui de and/or a
RFI screen and an electrical contact to the cable
screens to tap off cable screen borne el ectromagnetic
di sturbance/interference to ground. The waveguide is

nor mal iy éQHEeK'PQdQE EQQQH&BbyelﬂgéﬁféﬁénEQrE@Heaﬁlﬁd of
pi pe, duct or alik pur pose_of I's to act

HaV?QBlﬂér(WFVe ?ﬁéPRFPngéPéeﬁ BgéssﬁéﬁﬁQIPQOUld be formed
veet weakbyitibr edgh1tiheeegibu@dENC nodule. In one

nbod t t RFI . d f ol bead
cont ot R ERPbar cRRBC oI ACEa ERCaCVBEPapT nBparahfed BMC
NodmiEky, EHA epeningfbs mhdetirnmbbeeREL sompehibdlliey, i.e.
%hgagkglg pb@eeﬁQEgFQQang§ 89chgghﬁgedg95855akol@unctlon

cont act € ScCr er wth
§@apeﬁ¢y Fo hh@éralg@@Gd@dnﬁé@?téﬁmﬁﬁéeééﬁd@@VﬂV@nment EMC

ﬂ@HﬁiE@la§Q0HEglb§Y§ as€ghbai-a h@BGEQsaﬁQOQE@Edeﬁﬁghysome
0 360 around the cable screen. Furthermgre, in many

%ﬁ§9aPﬁaWPBﬁ§Uﬂ88a§nQ §5eéu5F1c89é?68faBGnéBc?ﬂ9€tﬁécal
tentakthas tﬁebeabﬂacedréﬁnertbnthbeoﬁﬁnﬁﬁb$élQﬂréﬁhtborne

t t t
7SR RGCBF By (B bRFHA RG, bores rorplleer 6oy REoPagy e
whakgtihdecabl sommtéliyabonat sidd Dﬁecoadhetsueematerlal

@gEﬁghlgs ENEE Ve?ugﬁngeaﬁggucaPhgtgﬁr Ssgeb¥e9hlch is to

inside an ai d fe o as to have
8G6 dFf RekFBAP fﬁﬁeRFalaWﬁ?eREI 6ARECgBapPred nprpahhyl gerti-

eabhe andotge eheeént@rbhgmeaﬁbauiére@ﬂ ohB éh@@@@ﬁent the

t he above a ersg hed IE Be art Sallses ﬁE an
BVE R64GFB i MBFE @ nﬁ PESt B82PRaRCE sl d5PdShdUGFeand
pmdcausmnthakubberpmadaeﬁamn Nosthalake hngbpénﬁﬁg 4B made
dH%? A §ethe un§g£ecte b?ealln% area T e con-
nndu es 15 Shor ene conparea 0 Sta agrd 8u9es
tocthweRPptecieéniandonhectondtbt ke nabéeuabreehemay be

éﬁﬁbéggwgﬁﬁagiEXDOanting. To have a good connection the
conductive material should have a certain length and pref-
erably go 360° around the cable screen. Furthermore, in
many installations today a special cover of conductive ma-
terial has to be placed on or in the compression unit to
guarantee protection against RFI and proper grounding of
any protruding bolts.

Due to the fact that the cable material outside the
cable screen normally is removed before the cable is re-
ceived inside an EMC module, said module often has to have
two different inner diameters, one adapted to a whole cable
and the other to the cable screen. In view of the above a
person skilled in the art realises that an EMC module is
more complicated than a standard module and also that the

production costs are higher for an EMC module.



10

15

20

25

30

an EMC nodul e i s decreased conpared to standard
nodul es. This may be of inportance in harsh

weposnsnoents. |1 f tubes or pipgs of a non- condeCt/BE®06/050162

material or op tical fibre cables are received in a
frame of the described type a special waveguide has to
be formed. Such a wavegui de may have the form of a
conductive tape w apped around the pipe, tube or
optical fibre cable or a tube of conductive nmateri al

pl aced around the pipe, tube or optical fibre ca ble.

The “axgthQeuh§fEQEH@B|¥e919H8d§9e5° EhﬁM&rﬁgﬁuléE is
nany mlitary applications, at oilrigs, in hospi tals,

8RoBb&PEJaFPPPaRESs, t@n8563ﬂar§hme§ul?ﬁ dﬁP?eF@th?yBg§

etr¥ehi ghasthkncsagactnddshbtesiang ﬁﬁeOBehm@hg BBpabety of
erkﬁ#n areas that, are nore sensiti V t atur ana i

¢ mpgu 8r§SgP§€£eFFth888P3F895 g RRGEKEamgERIes -
Budh aagabeneédlapnmteneéfunlhatsﬂaﬂpvmgohmantether

areas pgl y,l.N e a irab : _
danpen eq EIBQQ ?k ﬁigﬁg ?ﬁs%dgggfb§ﬁ%g§?%%§ %%t%?ﬁ%éror opP
éssaénégbr@rCQbh@ﬁ anewaacedvsdr yei Bl Ahewe Thethanpgeagribed

%ﬁ@cﬁ bﬁegﬁéﬁuﬁgge?ﬁlgg hggrtbnﬁéaEB%m@QCOSQbﬂgatQavegulde
e standard EN 50 147-1: 19965. . The danpi ng

@FVeEﬁV?StP@dGEéH 86n§|BQPQBFélMﬁeHaESbWé§PB?@ dround the
p@pelvedb@oapabpdlbalffanea babﬂ@goBOaCabbeSobeHﬁHMctlve

ctrically conductive.mate
BibpeiaTapl oG8 rERRds The ! 81 5B hoy uBst hrpP Bk B Lafiore ca-
bilenshe Hheegnndefnsldsrmalaylgssended gpeaherframe
eXte”tInTﬁgﬁgeﬁ§i§£a§¥et?@f%ogﬁls H'pgﬁné§%9£§5”9lﬁgﬂ8spl-

ctronm I st ur bances
éﬁﬂéetOnsbpﬁrﬁaﬁyr9é§é§8vn@ﬁeh@éadbyhapﬁelaﬂudéﬁﬁerent

ﬁEEe6fSQEhQEl€EdIEhegoﬁ@”@ﬁaﬁat§lé8dahangbl89 shepe. may
wever , the known eg? ments it .is hard to achjeve

S ASABFHiToR5ERE hGSaboLE BOTEoo80°UBIANGH CaBEGLPaPESS:
teeei vedisHoweyegralrer sénshebeeaareasarbekdappedgout. Such
should be gL | east 60 dB Qr referab%x nore Sunmmar

areds DF nSs82' e P¥1 8Pt amplng an othe¥r areas. In
e nventlon
many instances it is also desirable to dampen equipment on
the inside of the frame to hinder espionage or other un-
wanted surveillance.

The damping effect is measured in dB, for instance
according to the standard EN 50 147-1: 1996§5.2.2. The
damping effect is reduced considerable when cables are re-
ceived compared to frames having no cables. Simply put,
electrically conductive materials, such as cables, act as
antennas, i.e. they both pick up and transmit electric
fields to a lesser or greater extent.

There exist a number of equipments giving some damp-
ing of electromagnetic disturbances. The damping effect is
in many cases increased by a relatively complex set of
modified components and handling steps. However, by the
known equipments it is hard to achieve a damping exceeding

about 40 to 60 dB, when cables are received. However, for
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One object of the present invention is to prevent un
want ed el ectronmagnetic fields, such as radi o waves,

wo c@wiipassi ng the frame in anysdirection, and POI/BEWKG/050162

up unwant ed el ectromagnetic energy carried by currents

in the cable screens and shunt themto ground. A

further object is that standard conponents shoul d be

used in as |arge extent as possible. Wich is

beneficial regarding installation, manufacture, stock

keeping etc. Still a further object is to sinplify the

bBstakh ot Loaaly A¥OhdhpInbhenBaed 8L GOMPLEXL 60 aB or

conponents . According he present invention a

PESABTRBLYCEBFE-entries or pipe penetrations is placed

in a wall or other partition form ng an opening

t hrough the wal | o&her ar tition. The frane

receivEgmﬂﬁﬁﬁ#ggsgﬁfe—ﬂﬁaﬁﬁégﬂsurrounding each cabl e

or pi péneeckiiged oA the prasentAibaenteéonofisnbdupesvest un-
1.Lh. Ss ugi.t . QN 0

PR L e e en b B0l gRe, Chrom

Baecilvg ﬁh@eframeiénpaayedlrﬁgtd@nthénﬂréﬁepéakaéénpnwanted

Eh@c@%&ﬁh?he@ﬁc”@ﬁék@? éQQr@@HDE9S§h99eHEbt1nTBﬁe|é&%&e
conducfive material may be placed in a void insid

y
fRECEPENBNorHER hEPRReROt @6CBAFri ers of nod ul es etc.
at each epndtbhértbpjéeanesothebesbandaed 6bmpoflett€Sshould

tc. at. one_end_and a r_at_the her _end, of
BranelirnBeSyintae BsfBUE: pocoRRELPIEr HE]Che poPRagTicial
otgpetahgt hne&d3lpkaosd manﬁﬁautdréteséntkskeapuugestc

Such SKLUghULes, BLfcLokphaaLange an ?Hgi@?gbﬁhguﬂﬁgtalla—

i nt erwoven threa nets; pads and R
§PPGCPMré§Ol¢hégI59@rD@ﬁdc@ﬁd@@ﬁpééxnﬁP@PPa?nﬁﬁy al so

be forﬂ@@o9ﬁlﬂ§aﬂ§ Qﬁen§§QE§ﬁ€|an@hﬁllo§ Erane, for cable
nmodul, es, ression uni{s etcg Ee st.andard

88ﬁﬁ6ﬁén?§ PF Rﬁaﬁﬁr€618“5eﬁéoﬁ eRPA &8 PnvWehé grtother
phetliayen abrmanduehi vpemahgr cAkoughgtaendedlland other par-

%s L. aced h %Iectrical contact with. e cag screen
100, T 8 rame recC 1ves ﬁOI’ﬂPreSSl es surﬁoundlng
of “éach cabl e Feceive t e frane: est i'ng suc

aachr rahgenent phas shgamvaddanpthg ﬁmamhe &rderrdpr of mod-
ﬁﬁ@gngslggaggdoEoggEﬁer with a compression unit at one end

of the frame to form a seal. Furthermore, a layer of con-
ductive material is placed inside the frame adjacent the
barrier of modules and compression unit.

The layer of conductive material may be placed in a
void inside the frame formed between two barriers of mod-
ules etc. at each end of the frame or one barrier of mod-
ules etc. at one end and a cover at the other end of the
frame. The layer of conductive material may be formed of
metal threads placed to form different structures. Such
structures are for instance an amorphous bunch, interwoven
threads, nets, pads and honeycomb structures. The layer of
conductive material may also be formed by means of needle-
felt mats. The frame, modules, compression units etc. are
standard components well known to a person skilled in the

art. The layer of conductive material is grounded and is
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with cables received in the frame. The ability to
danpen the el ectromagneti c di sturbances is al so

walepensiiing on the form of the gable screen. |fPCEBE®S6/050162

having | ow quality screens are used the possibility to
danpen el ectromagneti c di sturbances is reduced. The

t hi ckness of the layer of the conductive material is
preferably chosen dependi ng on the thickness of the ca
bl e or cables and the desired amount of danping. The

t hreads may be nmade of any suitable conductive

BﬁggéhahntQ@Ecﬁ@ﬂcéQSE@hEa@tp9§§hbkﬁehééﬁme screen of each
envi ronnent I n one em bodi nent cup Eer t hreads coat ed

Grbhet FRCRAYedséa. thRefaABPphdOs tBEREAIOFUERr BRJEF@ngement
hasp@ﬁoeﬁbaduaﬁpﬁngt@ﬁltm@Obrdaad@fOErbhhaamsOO&B or more,

t I t eel bl of
BiEhoraRTeRorateilod tar bipareatn Shforbui k8ot aonapen
pbdseﬂecﬂedmagneDECldmgtuhbeadeerlaeedbe ﬂepbndmhg anethe

: |
?ﬁ%&thL£ﬁé988£h¥e382F$ﬂ'gﬁfgggﬁibé h59§ gngogfaggﬁﬂéy
fFereehal awastispd Ehﬁcé@sEﬁbgéﬁ§YC§ﬁndémp©ﬁ @leptrpmagnetic

eggkgrggﬁgggslgngeggcgaounded in a safe way. A person
skilled in the art realises that the exact form of the

nndule? cBHﬁ?EgéﬁanOEnFPé dadctnett FRRecprdgethye material
hﬁppkéﬁ@@ébﬂgrchbeehnuépéhdIDQSoﬁU@he thecpnesenbf the ca-

t b d .both th di
bt aenoteyres KRG enetnsturdethb, ShctrgbiPihatbe
rbdekhds mhg beomedet b6naagabnstahdeshosductomeenasemayl
Pﬁak”&é éﬁgtakg gagb¥518 CHX%EhOEnGQQQHﬁEh¥e In_one em-

naterla I'S nee ver npres sion unit
ppdaBeRECEPAPAY Fbrﬁﬁésp?@§éﬁﬂ Wﬁ@én?ﬂ@nwaﬁuﬁﬁﬁér The amor-

9ﬁbﬁ§t§uﬁaﬁ advant-agas m@'hann@béhBHalﬁ@htasE§é§oﬂool
skille art when ieadlnESETe detaile

@éP?pPgoEEBEP . BFi 8F2pBLEFPpF of T¥h&Spf ﬁPnBQS?ﬁéle to
mAxenhireadw blf befdesentbedntiucther hekewiaas.aIwaypthbr em-

BXAIRLE 8Ndatkt BoLREE §RCEALO1LAG ENELeged naWRYS Fen e
mats are used.

Irrespective of which material that i1s used and in
which form it is placed the layer of conductive material
must be placed in safe connection with the cable screens
and be grounded in a safe way.

A person skilled in the art realises that the exact
form of the modules, compression units and the frame is of
no importance for the invention as such. The present inven-
tion may be used both with different types of standard mod-
ules and EMC modules. By using standard modules the protec-
tion against harsh environments may be increased. Normally,
no cover of conductive material is needed over the compres-
sion unit at a frame according to the present invention.

Further objects and advantages will be obvious for a
person skilled in the art when reading the detailed de-

scription below.
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In the drawings : Fig. 1 is a perspective view of one
exanpl e of a franme according to the present invention;
woe@s/1d106 a front view of thesframe of Fig. 1PCT/FEW06/@50162
is a sectional view along the lines A-A of Fig. 2,
but with one cable received; Fig. 4 is a cable set up
to be received in shielded formin the frane; Fig. 5
is a perspective view of one further exanple of a
frame according to the present invention; Fig. 6 is a
sectional view corresponding to Fig. 3 of the franme of
Fig. 5; Fig. 7 is a schematic view of one exanpl e of
a part_of the frame according to the present
i nvent BahefaRgsergptRongoh Egﬁpﬁﬁ@W%ngﬁem/of a further

exanp|$h@f1ﬂv@ﬂtioﬂfwimﬁ Béaa@saegpédlﬁgrtnekhselow, as a
rese.t i nventi on. E% Ieg Descrlgtlgg of P efe& 8
BABoArnBHEUDL R PGS Ith £5 87 6RCPnEOAr A RES GREY arawings.

éranmpkedotwangsane 1 is shown, which frame is to be
receiv : I L1 t

InS|de§?ﬁe (5%€g1p§£ﬁ§%§gévg?€%%gu?gsggga?%gﬁé@%|Sgda
adramgchcenddondt he thaneresenghipierbdahes 2 are made

of an ghgstbcigrheriahte HMelye88t LRBEFrEQAB 88SFPY. UMt
3, here’in_the formof a wedge, is ar ranged in

connecti®n Wi th &hécrbdaras viar alienJehbeo %l?ﬁ% RAranet
figo QQWBUCS$1theoH@dth$e2recB¥véhe conpr essi on ex

erted th neans ws 4 and

ol ate 2onetnbaures s i FreolP bipPeeseatanalyr votgielded
foght iseahe &gsams;wel |l known by a person skilled in
exace SAar BoLFOR BEFrbEdcile DReArbel et BERCADE] okbfiple
@énﬁr§§§m@naﬁpprﬂénﬁoﬁocﬁhﬁlEﬁ?sﬁﬁﬁ ﬂﬁﬁ?nﬁh@nﬁunber of

modul ep; gCOR PEesSEentUPhLS AnEwStayrBkabRaIAGCEbVELy. 3 of

the fra vary. Thus, nmany different types of
Fanggamﬁoa IE%é Say plates and conpression units may

be usedig. 7 is a schematic view of one example of a part

of the frame according to the present invention; and
Fig. 8 is a schematic view of a further example of a

part of the frame according to the present invention.

Detailed Description of Preferred Embodiments

In Figs. 1 to 3 of the drawings one example of a
frame 1 is shown, which frame is to be received in a wall
or other partition (not shown). Inside the frame 1 a number
of modules 2 are received at each end of the frame 1, which
modules 2 are made of an elastic material. At least one
compression unit 3, here in the form of a wedge, is ar-
ranged in connection with the modules 2 at each end of the
frame 1 to compress the modules 2. By the compression ex-
erted by the wedge by means of screws 4 and a stay plate 7
the modules 2 will be compressed and give a tight seal, as
is well known by a person skilled in the art.

A person skilled in the art realises that the exact

design of the frame, modules, stay plates and compression
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In the shown enbodi nent each nodule 2 is forned of two
hal ves brought together and showing a central blind 5

wanaeasnwrber of peel abl e sheegs 6 . Even if spemsEads/050162

nodul es are indicated in the draw ngs, a person
skilled in the art realises that different types of
EMC nodul es nmay al so be used. Between the nodul es 2
and conpression units 3 at each end of the franme a
void is fornmed. Said void is filled with a | ayer 8 of
i nterwoven netal threads, as indicated in Fig. 3, or

Hﬁ&@l EhhgedérEkQEQg bﬂdaﬁhéﬁoEHQOHﬁmBHQCBf Egauﬂggalcom—
hreads may be nmade {écon ductive material. In one

Eﬁ?ﬁéapﬁeﬁﬁl§ﬁeéPdméBPY|§ §88. 'PRe6VREr 1BnbBAI AEARS may

t’Beyl. aygas$ ﬁ&n?oaﬂﬂﬁbkéﬁtnﬂypébabfhﬁiahbg,fﬁbﬂh@&sa stay
h?nﬁgconb struc ture ﬁ%eral %nter shed nets 13
Bté

Ex3ﬁ8|88m8Fe§Sﬁ8ﬂe986 SEYueful&®t2 and

I nt er neshedenehswar embodinatedeanhFngdul& anils8formed of

E%épﬁsﬁb¥8'%rohﬁhﬁekég%ﬁh8E §8§e¥ﬁ8ﬁ9 t&“?&HE%ﬁllgllnd 5
re used an opening | orme of ‘each cable or
aﬁdthenn@bgrlgfopeﬁéﬁbyeoﬁbegtﬁuétuE@emzlfbéﬁ@ndard modules

beeeiMhngate8abhe B0 rRlRPRgs! NashekkoAt BRE11ed in the art
embodi nents pads of one or nore netal threads are

Feriedesstibrtpddstragbet¥BRRea i AP hRPIBAESt RREaB1FS Pe
wewad around a core. After suitable w nding the core

is rengved and it he f roe s flattened intp a

pad.  ADSCHSBAGPE, MBI RC 1 i 8 ey WP PP SBeCPaPps 3 ot cach

ehdsbifcthe ﬁuymbeapwa¢ddlmﬁﬁhrmepreéalﬂlvoud itheffilded with
Ski e copduciyi - -

bola} 2T PRLrABSEneRed ey ekl Rl keea in ris.

Aee@rereépl thraade pflageduinaBheaBorrbetpvBuRaber TP, metal

thraabespabupehmahfict Breads téenHsediik h§té@15@ thﬁ one em-
Eerson nak|ng%the hg stalla tion to see to it

RBuGR"EoRAGELi Y& %érPﬁ?dlsIBISEBSrlﬁ§PGQlFEBtFr5H€ layer

Blowevebndhytliisengapadsadr haat shef fakrandar di hedegtambi ttruc-

Qes t have t be . left o .t he,ski Ll fth
CRER 09 J8YELL PRrbEhbshlal BELRINS, oBLl TERERIAN oF a

bonducpinbestutietiak 18 endefinedrmiohadl hptsherpadsdareted
shi ghtky ovehsi 3ed bapgraianige ¢enhaek Yt BriABneycomb
structures 12 are used an opening is formed for each cable
or pipe in the nets 13 or honeycomb structure 12, before
receiving a cable 9 or pipe. In still other embodiments
pads of one or more metal threads are formed. Such pads may
be formed in that one thread is wound around a core. After
suitable winding the core is removed and the formed coil is
flattened into a pad. As a pad formed in this way will be
rather elastic it may be placed with a press fit in the
frame 1. In still a further embodiment the conductive mate-
rial has the form of needle-felt mat, which needle-felt is
made of a suitable conductive material. If a lose bunch of
threads is used it is up to the person making the installa-
tion to see to it that enough conductive material is placed
inside the frame. However, by using pads or mats of stan-
dardized size it does not have to be left to the skill of
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cables or pipes . Before a cable 9 is placed in the
frame the outer shield of the cable 9 is taken away to

we@xpeAasiasd cabl e screen 10. Thegl ength of the erREDSEm06/050162

cable screen 10 is adapted to the length of the void,
i.e. the distance be tween the barriers of nodules 2
and wedges 3 at each end of the frane 1 . Mire
precisely the length of the exposed cable screen 10 is
adapted to the thickness of the |layer 8 of conductive
material. Hereby, the cable screen 10 will conme into

%HBtﬁékséhtHakEﬁg|€M8r1§s€élﬂ§E§Bnt969§Qé tﬂétdg E?Sper

frane ¥ net al threads and
é%ﬁé@édoéaﬁpédgé é@ﬁsmﬁéeéﬂélgﬁéuﬁ&é@rFédthEOFméﬁéY the

phesshze efiiyhe1gr eaceticent ast gherwnenet hBn€abkewith the

scgﬁen 10 and the layer 8 of conductive nmateri al
GéntésPtRESdampi ng effect. Gounding of the frane

1 may Befaceoapbabhed9|msnphacddfiaréhe Waygse Cheboatdr

§H%8§ga89 kﬁe”@ﬁ%l%tﬁ 'Eékéh'ﬁ&bQ”%otQQ geaugding, Ls
rect or on receltvin
shsetpake - 1The|ﬂeﬁgﬁbsgérph@héxppaﬁd gaplbespreendéd 1s

whhBraqcent agk ﬁ@hg%ﬁne%cthganQdeaEtE Nae ABLLY%ncBObe-
speci al _cover oqver "the cogRreSS|on unit 3 i s needed

fYrPeRFFIBr BREELPEA. OENMBABLERDEIPRENTCEHPY dnétharFiepnd of
ehenmpduhes12 MoaeCphpeessiontHai ledg8Rdost ajiepkapesed cable

57 PRE FPant JUORIy a BoVle T1.TEGa Pofid LoVREep OF

thedhayérve8meteconducticvebyut EheacabhepbaceenFilAnwsll come

%h&B ng¥ BEGWQQEfkﬁE of /oD ag EF %eﬁéi tﬁFSaBE'gBEEEX the
I nten ? I nst al tlox ere It 1s on
gneneohrefheohayre 8i aé @ﬁtﬁhethraﬁés1andThéuéoVB¢ ¢xposed

BFBY1BaverBBAY @oféeéeakoﬁﬁaga tbttHBnySmé plrategide of the
net, a rubber cloth or fo §§£TS and/ or threads

aF£acREICPBLRRAE P?EW@enlﬁ 5§ 3hd<6"a e?ﬁﬁpFBe layer 8
mftboadpbaﬁeelﬁaasrﬁaweﬁnf$uendeeated Hampmﬁg effect.

D PR RERE! By PRt Ol LSoRLAPEHR in many
different ways. On board shlps and in many other installa-
tions the grounding is made directly in the wall or other
partition receiving the frame 1. If necessary the frame may
be provided with a contact for connection to earth. Nor-
mally, no special cover over the compression unit 3 is
needed for RFI protection.

In one embodiment only one barrier of modules 2, a
compression unit 3 and stay plates 7 is placed at one end
of the frame 1. In the other end of the frame 1 only a
cover 11 is positioned to keep the layer 8 of conductive
material in place. Frames 1 with only one barrier of mod-
ules 2 etc. are primarily intended for installations where
it is only a harsh environment on one side of the frame 1.
The cover 11 may have many different forms; it may be a
plate, a net, a rubber cloth or foil, pins and/or threads
attached to the frame. In Figs. 5 and 6 an example with a

plate 11 as cover is indicated.
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sponding to half a nodule 2 . Then a cable 9 was
pl aced in correspondi ng | ower nodul e hal ves at each

wenweasoivhe frame 1 , with the gabl e screen 10PerRpEBeEE050162

in the area between the nodul e halves . Then the upper
hal ves of the nodules 2 were placed on top of the

| oner hal ves. Where after, further steel wool was

pl aced on top of the steel wool at the bot tom of the
frame 1 and surrounding and in contact with the
exposed cable screen 10. Normally, all cables 9 in one

VOW/OnIHnénEGYSEtéiﬁatﬂéha&kgﬂ §é”ykééﬂeﬁHélaWQstE§rst
steel wool Is gpace I n contac? and surroundi ng

BlpcedbrEsthe. bpLtam| Py 5h§t§§aﬁﬁaﬂe ?PMEQ pl Ae¥gloRorTre-

Ean?ﬁnEheo”ﬂQMEeé Rodulbese $h@asameaglbhenwa@ppah@@d in
| the .rows

f dul 2 d
ARt Esbangr Blel e lnbas taonah e Rrabagh RRasan” the® rame
bar wieh ahd thbleobdrbehm&énekpesbdrnnetheoérﬂadbbEWeén the
fi d,wit he, st |
fibfiu1 0ofla pOER | ThRChb HoRbeChatiOlh, o En8! ABLLNEY 2 were
phaegtepdedornafsahe ¢eneachawwen - the@atéftﬁran§UIther

@Egemﬂkgoﬁh%agxﬁQéggdcéﬁl%oﬁcB%GEhéosQEeQaQBoﬁanetﬁe bot-
When using pads of conductive material the installa

FP@nO?stﬁﬁdérﬁBSgﬁl?nﬁnSPHé°§8ﬁé“ﬂa§ananBPEEﬁ@B with the
gﬁpbeedTPHSlefFb&éeﬁneoorNBEh&lD?dSa?necBbaéed98!ntbﬁe row
ottom the frane upg to a,level corres nail (0]

81 P28 Routitoase (TAGALEHD CABRBSHEopPpBetarge oCdel wool
ner phktgdpliacedntacthwibbdaobeshalkbuodihgl a3, cabhéee 9. Fi-

n upp hal v a c

PRASY 062 FRsepLbaLs B Sl eepnbe thacktuphs; 2.

BhasedsabpdeveRe éa@ner@peﬁtsésunthﬂsth§ rREA pEpeadudes 2

Eﬁgebbﬁreﬂﬂthe@@sébﬁb@eﬁbaﬁhagaOEoﬁﬁkbbEh@ﬂsunaﬁ 3 had been
di cat ed above, unti| thg Bgace éhe franme

P rFed. 1nf °RAB REBFASToRD § XPéd ?5W?9B|§h?hkﬁrfﬁérs of
ﬁbamnbslatytof hhd pada maylbd emeughtbelfWbbloumhbheteel

avail | bIe spa meve for t %er cab%e
WOO F P§ %ﬁ er. conh u ma rla w%s placed
par |cu ar I'c plpes speC|a e pads nay

phaeeﬁebdedeendtheféranetaphewmthethbayetsrofrpadsJ and
&E%hptﬁgsexﬁegéarCEBQeC§9E§§nCE6Iy@ each cable 9.

When using pads of conductive material the installa-
tion is made roughly in the same way as indicated above.
Thus, first one or more pads are placed on the bottom of
the frame 1, up to a level corresponding to half a module
2. Then the cables or pipes are normally placed in the mod-
ule half or halves, where after one or more upper module
halves are placed on the lower module halves. New layers of
pads are then placed above the cable or pipes. This is then
repeated together with possible placing of partitions, as
indicated above, until the space of the frame 1 is filled.
If the cables or pipes are relatively thin the flexibility
of the pads may be enough to fill out the available space.
However, for thicker cables and particularly thicker pipes
special side pads may be placed between the frame, the

other layers of pads, the pipes, and/or the cables.
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1. Frane (1) for cable entries or pipe penetrations
recei ving conpressible nodules (2) surroundi ng each

w@ada3(1®) or pipe received imthe frame (1) ,PrPehBEI06/050162

frame (1) is placed in a wall or other partition
form ng an opening through the wall or other

partition, whereby a barrier of nodules (2) are placed
together with at | east one conpres sion unit (3) at
one end of the franme (1) to forma seal, characterized
in that a |layer (8) of conductive material is placed
adj acent the barrier of nodilZekMg2) etc. inside the

frame (1)p raﬁe (I?efgiaggbié)eH%rggﬁggﬁl ép? §enetratlons

characterized in arrier o
é@ﬁﬁ#V@PEgCQWPF@§§#béﬁem@dﬁé?éséanSHﬁFPUPQ}DESeBPBCQGble

o) e@thQﬁg QECEEQeHr@HEtﬁé)f@ﬁﬂetﬂﬁ§ thﬁlbﬁy@kahg)(Qﬁ is
Pﬁn duct i ve nat aced in.a v or nred bet ween

8°pdr iPefs"d nBHuPEngzyaéF&tlaP gaEﬂlBHdanoPﬁélng
thavaghlyrhe BallTbe brase bikt@tlohaIWhéreby a barrler of
gpaLgeterbzed Enothat a eguen C1h) (s Pl asedcat Lheony oo
Phér ené f “thePriame FT? ayer ?g? P P
s@nducnﬁve(&mtetiahelsnglaéeuhengrdeethé ftanéo@m)a seal,

Qﬁ&!ﬁéﬂekhﬁeﬁaﬁh'%Ea@fa”@Q95§S(é?) fCBBHHhéthQQ(ﬁéterlal is

| east one conpression unit (3) , and the cover 1)
Hlac¢ﬁeaﬂﬁéﬁénF1Fh6fbéFéFﬁFlof @ﬁﬂPé@ﬁeK?ie@tPn thrgide the
rhemeondyctive material is steel mool or ot her

anor phgous_bungh of eads The fr 0
1ot 4 TR afAafer TbaofntLAdR thecharaRersged th Chat a
batenéalofsmpdamed Kl)acbmpeysmnb str lletateofd2rompBession

| g t t hat
D874 k58] B ke IR BFL FRLEBh (BF ahlocnac
theeﬂﬁﬁgﬁed8hep§ GQeﬁuctlve matetiakeipiplated| anmpivoid

@B%ﬁé@tgét%égn'EhEhBErkﬁérEOBQUﬁBHMQeEHR95'ékchaéttggch end
form of one or _nore pads forned one or nore netal

PhrERgstrame fhe-frame (1) of cIa|n11 , characterized
in thagB. The frame (1) of claim 1, characterized in that a

cover (11) is placed at the other end of the frame (1) and
that the layer (8) of conductive material is placed inside
the frame (1) between the barrier of modules (2), compris-
ing at least one compression unit (3), and the cover (11).

4, The frame (1) of claim 1, characterized in that
the conductive material is steel wool or other amorphous
bunch of metal threads.

5. The frame (1) of claim 1, characterized in that
the conductive material is placed in a honeycomb structure
(12) .

6. The frame (1) of claim 1, characterized in that
the conductive material has the form of several intermeshed
nets (13).

7. The frame (1) of claim 1, characterized in that
the conductive material has the form of one or more pads

formed of one or more metal threads.
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the conductive material has the formof one or nore
needl efelt mats . 9 . The frame (1) of claiml

w@b@cAastiesi zed in that the conductive materi al PCESE2006/050162

grounded. 10. The frame (1) of claiml1l , characterized
in that the nodules are EMC nodules . 11. The frane
(1) of claiml , characterized in that the nodul es are
standard nodules . 12. The franme (1) of claim1
characterized in that cables (9) are received inside
the nodules (2) and that a cable screen (10) of each

cable §9)rhs E%QﬂéeQ1bnokhéléiﬁalofcﬁQEaE€¥§iz£§)1Hfthat
conductive material and is brought into contact wit

the copduetive material hagathehéormapré PRP 6F @Pé?nﬂ@edle-
feCthamaeteri zed in that the layer (8) of conductive

mat eri al brought /into_.con tac h th
T CThe  IBrorRafo ) Br Rl A h ar GherpFoatt FRd, fd] that
phpesoadectégei meterrnsildést beoondabes (2) of the frane

(1) . %é THE ELajE Qii oF 8&%&&1% ’cﬁQ§£?ELS§Lé8di£”that
t hat pes or cabl'es not ‘includling parfs o
Ebﬁdm@dP&@SnaF@ EMgl mgAelgsed, the parts of said pipes

or cabhes are Prom¥i ded 8EtBl&@ﬂdMCthSrHBESEiﬁéd'En that
the area_of the layer (8) of conductive materi al

FRsi Bedbvhest paResStEPdardolREF 1 8§pe of wave gui de.

12. The frame (1) of claim 1, characterized in that
cables (9) are received inside the modules (2) and that a
cable screen (10) of each cable (9) is exposed in the area
of the layer (8) of conductive material and is brought into
contact with the conductive material.

13. The frame (1) of claim 1, characterized in that
the layer (8) of conductive material is brought into con-
tact with the frame (1).

14. The frame (1) of claim 1, characterized in that
pipes are received inside the modules (2) of the frame (1).

15. The frame (1) of claim 1, characterized in that
if pipes or cables not including parts of conductive mate-
rial are used, the parts of said pipes or cables are pro-
vided with conductive material in the area of the layer (8)
of conductive material inside the frame (1) or other type

of wave guide.



