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51 Technical Field The present invention concerns a franme for cable en--
tries and/ or pipe penetrations. The frane is especially di- rected to
danpi ng of el ectromagnetic di sturbances/EM 1.0 (el ectromagnetic

i nterferent®B{Hr Art A frame for cabie entries normad{y>Edipii'ses an
outer franme, to be received in a wall or other partition. Inside. 15 the
frame a nunber of conpressible nodules, to receive separate cables or

pi pes, at |east one conpression unit and one or nore stay plates are

recei ved. Each nodule is often forned of two halves that are placed around
a cable or pipe. A nunber of nodules are placed inside the franme in 20
several layers or rows above each other and with noveable stay plates

bet ween eacﬁﬁ%ﬂﬂﬁ.AWMrthernnre, a conpression wunit is placed. between the
frame and the nodules in such a wary that when the conpression unit is
expanded t he®'tom gt €9518t e nodul es wil | be conpressed around the cables
or. 25 pipes. Frames of this kind arc used for sealing in many different
envi ronnents, such as for cabinets, technical shelters, junction boxes and
machi nes. They are: ysgd d.n different industrial environnents, such as
autonotive, telecom—power—generation and distribution, as well _ as ma 30
r i n e and of f shdfré& P& Frianes’ Gy Have 1o seal @ agai st Ferurd fgasifire,
rodents, terdiites.afiusts JMiSta@©tL:icahd TRy Fesebvescaspbhesiford: -

el ectricity, conmunication, conputers etc. or . pipes for different gases of
| qui ds sucﬁkéggaggé?fhggﬁf§ ﬁggéﬁﬁfﬁﬁ?fd%®%¥%hl$EQ¥Vh?ﬂ“aﬁd?t§£king gas.
110 2116/ 13@I@cl: 12:R(d e 1SE2006f 050162 ¢) .

A frame for cable entries normally comprises an outer

frame, to be received in a wall or other partition. Insids

15 the frame a number of compressible modules, Lo receive
separate cables or pipes, at least one compression unit and
one or more stay plates are received. Each module is often
formed of two halves thalb are placed around a cable cor
pipe. A naeber of meodules are placed ingide the frams in

20 saeveral lavers or rows above sach other and with moveable
stay plates betwesen each layer. Furtharmore, a compression
unit is placed belwesn the frame and Lhe modules in such s
way that when the compression unit is expanded the com-

pressiblie modules will be compressed around Lhe cables or

i

plpas. Frames of this kind are used for sealing in many
difierent envirvonments, such as Tor cabinets, technical
shelters, Junction boxes and mechines. They are used in
different industrial eovivenmenits, such as automotive,
Lelacom, power gensration and distribotion, as well as me-
30 rine and offshore.

The frames may have Lo seal against Tluld, gas, five,
rodents, Lermites, dusi, moisture etco., and may receive ca-
bles for eleciricily, communicaltion, computars abc, or
pipes fov differvent gases or liguids such as waler, com-

35  pressed air, hydrauvlic fluld snd cooking gas.



In sonme installations it is vital to danpen el ectro. magnetic disturbances
to protect different electrical or electronic equipnents on the inside or
outside of the wall, partition etc. receiving the frane. Both disturbances
going 5 along the screen of a cable or pipe and RFT (Radio Fre- guency

I nterferent&)? 4B Hdssible to danpen at frames of the type Hedty I HEY
above. However, disturbances going in the conductor(s) of a cable are
normal Iy not possible to danmpen in a frame of this type. Such disturbances
are nor 10 mal .ly danmpened by filters or other neans connected to the
cables. Electrical and electronic devices are nore or less sensitive to

el ectromagneti c di sturbance. El ectromagnetic disturbance is

el ectromagnetic radiation which often is 15 emtted by electrical circuits
carrying rapidly Jchangimyg irsitgnalss,iass al hyrproduct of ddepen notewtro-
operation, and,,which;caysss, povanted, si.gnal .{H‘éféﬁ@re@.ﬂ&é%‘%%cg?! §¢) to be

S
induced in other circuits. This interrupts, obstructs, or erw se
degrades or Al tife ERFGEtIVe ot fidvpmheridt 20 thosedot hertefriéaits. 1t
can be i nduq%lc}.-umfcj@ﬂ iconal |1’|§éc<—:aif5\/i.ricj1 L_S;Qérefﬁgﬁ@!s_.&m:ﬁl@gémﬁb@n&\@éf@éﬁmgor
unintentionally, as a result of spurjous enjssion nd responses,
internndﬁlaﬁ1§¥5hq§deﬁdf§f}éHg‘1Hgﬂ?#%é?rdﬁhﬁ%sd%irgh}l§§ﬁ§%% h7Screen, in
t he form of guecan RS cduGtiared)ayere sus dunding ddrepcabde Comdustof(s), as

a rotectiqn _against, el ectr. netic di rbance., ln o € . bes
p 'Qﬂm=g$tw§dd%§53be éﬁA ﬁ%ﬁ%&%r,yf%%%égﬁfgge%eﬁg%d$ed by

efficient, a ca screen nmust be able to carr
el ect r omagnéticc cginskirivanice avay feagma hieccaopital Lwhieh pesathieved by

groundi ng ofyalRRCakl & FGeRN.oBQ HHrOPeF,Ar olndi nNg: 48, ChitEER1 ard Ofor-
obtalnlyg good protection fromelectromagnetic disturbance, and is a vital
part of*Val [*2drectieghice eahd Yelldctrd cal O desi: Miete % nat hetathe- cal
rel ati onshi pabetween the efficiency of grounding and the danping achieved.
\VO 21106/ 130104 %lggEQ?%%QO%&%S%%%%tronic devices are more or less
sensitive to electromagnetic disturbance. Electromagnetic
disturbance is electromagnetic radiation which often is

15 emitted by electrical circuits carrying rapidly changing
signals, as a by-product of their normal copervation, and
which causes unwanted signals (interference or noise) to be
induced in other circuits. This interrupts, obstructs, or
otherwise degrades or limits the effective periformance of

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

Cakles normally have a screen, in the form of a con-

25 ductive layer, surrcounding the cable conductor(s), as &
protection against electromagnetic disturbance. In order to
be efficient, a cable screen must be able Lo carry currents
generated by electromagnetic disturbance away from the ca-
le, which is achieved by grounding of the cable screen.

30 Preoper grounding is critical for obtaining good protection
from electromagnetic disturbance, and iz a vital part of
all electronic and electrical design. There is a mathemali-
cal relationship between the efficiency of grounding and

the damping achisved.



To danpen radi o frequency interference sone kind of wavegui de (wave trap)
and/or a RFl screen should be fornmed. The wavegui de shoul d be grounded.
Today there exist different types of so-called FMC 5 nodul es. EMC st ands
for electromagnetic conpatibility, i.e. the ability of electrical or

el ect roni cHVEEE "o function properly #n their intendelf EFelt¥bitignetic
environnent. EMC nodul es are basically standard nodul es provided wth sone
ki nd of wavegui de and/or a RFT screen and an electrical 10 contact to the
cable screens to tap off cable screen borne electromgnetic

di sturbance/interference to ground. The waveguide is normally sone kind of
conductive material fornmed as a pipe, duct or alike, the purpose of which
isto act as a trap for RFI. The RFI screen goes nornally verti 15 cally

t hrough t he entir &EMampduli&d o Onegwrrbodi rent r fdeen®RETssee eennd sofmde of
glass beads GOALEH W N8l d Vet 8N, ) acedl iy asLUDDeT o ABL 241 AL cDokaal LY.
an opening is made in the RFI ‘'screen to let a cable or pipe through. The
con- ducti v fatericuide comtakd B thr @hededbl e screen may be 20 copper

with a tin coatingodke have @ Qoo connactd on ¢e:s condust bye; satewd al

shoul d have a certain_|ength and pref- erabl 0 360 around the cable
screen. Fur fersre, %iﬂﬂé%r% %u?%ﬁ?%ﬁﬁ@%§f° 1%.%%@%?betg%b¥’o?'c'
conducti ve rmie tegriilaltyhast t«ol de pl @cked o osct Mot he cenpresstonfunctido 25

guar antee protecti .against. RET and proper. groundi ng of ny. profrugdi.ng
ot Due £8 e PA R 1 A oPal s AR O Ol PR B L P
normal | y i smcehvdved ayef drees itdvel load e da r@-nodi et pnsy déedny EMC aodal e,

sai d nmodul e gffen Mas do hawe 3 o difderaent.dnnerqdi anei ees,; ope adapt ed
to a whole cable and tHe other to the cable screen. In view of the above a

person SKi | CERTATTY & 41 (@R i e qmlts di EMD rfodul @95 foF ek dprPeat ed
than a standaed retulce cand: alisodhaindde nipfoduciien cosqsoane. higaer for
an EMC nDduh%VG@Lq eoqgl%ﬁg%gﬂ%gﬁEﬁ%&!%ﬁ%&99959§9% 3ctive matecial
formed as a pipe, duct or alike, the purpose of which is to
aclt as a trap for RFI. The RFI screen goes normally verti-
15 cally threugh the entire EMC module. In one embodiment the
RFI screen is made of glass beads coated with silver and
placed in a rubber material. Normally, an opening is made
in the R¥I screen to let a cable or pipe through. The con-
ductive material in contact with the cable screen may be
20 cupper with a Lin coating. Te have a geod connection tha
conductive maltarial shouwld have a certain length and prel-
erably go 360° around the cable screen. Furthermore, in
many installations today & special cover of conductive ma-
terial has to be placed on or in the compression unit to
5  guaranlteze protection against RFY and proper grounding of
any protruding bolts.

Due: Lo the laclt that Lthe cable material cubside the
cable screen normally is removed before Lhe cable ls re-
ceived inside an EMC module, said module often has to have

30 twe different inner diamcters, one adapted to a whole cable
and the other to the cable screen. In view of Lhe sbove a
person skilled in the art realises that an EMC moduls is
more complicated than a standard module and also that the

production costs are higher for an EMC module.



As the unaffected sealing area of EMC nodules is shortened conpared to
standard nodul es, due to the RFI screen and the conductive material, the
seal ing capacity of an EMC nodul e is decreased conpared to standard

modul es. 5 This may be of inportance An harsh environnments. |f tubes or

pi pes of a“ﬁ%WP@bWéUctive material or op-4tical fibre cabfe§ a8 8 ved
in a frame of the described type a. special wavegui de has to be forned.
Such a wavegui de nay have the form of a conductive tape wapped around the
10 pi pe, tube or optical fibre cable or a tube of conductive material

pl aced around the pipe, tube or optical fibre ca- ble. The waveguide is
normal ly grounded to the frame. In many mlitary applications, at oilrigs,
in hospi- tals, on board airplanes, on board ships, in different 15 types
of vehicles, in sdme timdustafiesciant so:loing herez nay e cedtaesn aseas that

are nore sensidivg 4o diSIUDANCESs akafeq AlodINETYaOLANE L Lhpse areas

are knocked out. areas need a nore efficient’ danpi ng than ot her
areas. |n rERPIhstEhdEs? 401G @) 56 desieabt b t bhdanpehleqguipranl Lno20

the inside ofy tihe: fdane 4 o hi dder- £50 ONRYSs PEa Ot Hek ¢ ¥Rda vanhedules .
surveil |l ance, .The dagpizg_effectfis\neasured in dB, for instance according
to the standdrd ENBEALTE 11TAGYETED. D) Hkesh dalipl hgBEfeét is reduced
consi der abl e when Icahles: sarer ne @25 cef e aompat@d:t Dvd ranesrhavi ng ap-

cables. Si mllyCdHUtﬁbree! ecf:;[}:;]l,%‘sal%{ye Cponcdculc\:[*elgelm rraat F{;n;:n?([ ScPfS ﬁ'g gé?ggb &3,
act as antennas, 1.e. _t ey bot _pICk up and trans electric Ie .S to a
| esser or gried@eerd etental Tererekisthas number ofrreqdi phent sa gvevagusdoe
danp- 30 ing.Qf iehectiipmagnel icr di stayhances. JThe. dﬁ%ga@?_e&;@&ad'@he' n
many cagses increased by a relatively conplex set” of dified conponents
and” hantlf i ng'$eps. M BGoviv 10 L 2 | He™ b ot ey ut prigntéP¢ t o schafdctdvachi eve
a danpi ng exeeediing mabed 404 Hb0:1dB,pwhen cabt esr afer 1 €68l ¥edre Hovever,
for I NO 20?§113q%03 5 PCT/.S E2006N_501q2 _ _

el The waveguide 13 normally grounded to the frame.

In many military applications, at oilrigs, in hospi-

tals, on beoard airplanes, on board ships, in different

15 types of vehicles, in some industriss and so on there may
be certain areas that are more sensitive to disturbances,

i.e. 1t is very grave il these areas are knocked out. Such
arcas need a more efficient damping than other areas. In
many instances 1t is also desirable to dampen equipment on

20 the inside of the frame to hinder espionage or other un-—
wanted survelllance.

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-

25 ceived compared to frames having no cables. Simply put,
electrically conductive materials, such as cakles, 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-

30 ing of electromagnetic disturbances. The damping effect is
in many cases increased by a velatively complex set of
modified components and handling steps. However, by Lhe
xnown eguipments it is hard to achieve a damping exceeding

about 40 to 60 dB, when cables are received. However, fon



sensitive areas the danping should be at |east 60 d13 or preferably nore.
Summary of the Invention 5 One object of the present invention is to
prevent un- wanted el ectromagnetic fields, such as radio maves from
passing the frame in any direction, and to pick up unwant

el ect r omagh&38'EW&Hgy carried by current$ in the cable %%Vé%ﬁgmﬁﬁﬁnshunt
themto ground. 10 A further object is that standard conponents should be
used in as large extent as possible. which is beneficial regarding

instal lation, manufacture, stock keeping etc. Still a further object is to
simplify the installa- tion by avoiding the need of conplex conponents. 15
According to the present invention a frame for cable entries or pipe
penetrations is placed in a wall or other partition form ng an opening

t hr ough theamﬂdiuﬁvqn¢Mﬂa®athetdammﬁngTh@om?aWBer@teiwestcﬁﬂpd@serble
nodul es surr dfq&g“gable or pipe received in the frame. A barrier of
nod 20 ules‘i's piac together with a conpression unit at one end of the
frame to forma seal. Furthernore, a |ayer of con- ductive nmaterial is
placed |nS|de thegﬁmaggiaq”aqg@:ﬁﬂuéngmgﬂler of nodul es and conpression
unit. | ayer or conductive marert al | aced ip a 25 void inside
the f ra formed BEYSWEEH $5ho 4 Lr}]oer%“o?@‘%;‘od] “‘8‘?%%1%? ¢l at® RTHVERd OF "t he
frame or on@dmﬂdd(H]qﬁtﬁumhgnﬂuﬁremrb1®& oneclends anad o coxeesat frhe ot her
end of the fra of . conduetive erj y.b et a
t hr eads plaééé 3?n1d%y Fer en §%ruc%?ﬁ%§p@ém @%Oﬂg u%fu?%ggg?%ﬁ%(ge

i nstance anGéﬁﬁﬂpHEMSﬁbUWGhannQHWMﬁﬁwvO@k@ﬁa@@rrﬂ@ts ipatke apelocheneyconb

structures. sthedayemnPfsneanduct ve, pteri@l may also be formed by neans
of needle- felt mats. The frame, nodules, conpression units etc. are

st andar t° conponent®s ﬁHﬂW“RnGWﬁeﬁéfdGbéﬁ§Hﬂ S | FPRPRNBE-2r $POTHe | ayer
of conducti we makeriial ds graeunded and 45 s Q R0O0/ 11804041 6 beneficial
PC'f/5E204)§%%%%%%§%

installation, manufacture, stock keeping etc.
Still a fTurther object is to simplify the installa-
tien by avoiding the need of complex components.

15 According to the present invention a frame for cable
entries or pipe penetrations is placed in a wall or cther
partition forming an opening through the wall or other par-
Lition. The frame receives compressible modules surrounding
each cable or pipe received in the frame. A barrier of mod-

20  ules is placed together 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 Lhe
barrier of modules and compression unit.

The layer of conductive material may be placed in a

25  wvoid 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
maetal threads placed to form different structures. Such

30 structures are for instance an amorphous bunch, interwoven
threads, nelts, pads and honeycomb strucltures. The layer of
conductive material may also be formed by means of needle-
Feltf mats. The frame, modules, compression units etc. are
standard components well known to a person skilled in the

35 art. The layer of conductive material is grounded and is



placed in electrical contact wth the cable screen of each cable received
inthe frane. In testing such an arrangenent has shown a danping in the
order of around 100 dB or nore, wth cables received. in the frame. The
ability to danpen 5 the el ectromagnetic disturbances is al so dependi ng on
the form B 1RSI ¥4 e screen. |f cabl es having | ow qual i 'S 6¥PEEHs 4ar e
used the possibility to danpen el ectromagnetic disturbances is reduced.
The thickness of the |ayer of the conductive material 10 is preferably
chosen depending on the thickness of the ca- ble or cables and the desired
anount of danping. The threads may be nade of any suitable conductive
material. that can sustain a possible harsh environnent. In one em

bodi ment crupper threads coated with tin was used. The anor 1.5 phous bunch
of threads isldaradne: embodi nemd ] steetanookithmade ofkhthreadszof ot aenhess

Stee'.‘ |ti5%§ﬂf%)§gggﬁ$d§ %9 tﬁgxfég.gadfnogegkgﬁﬁrgnéhcgﬂdggklMgement
materials. |In other en}‘bodlnents pads™ f or med of “ohe Fong thiead or
needl e- - f el thagrelsowr @ ubeth i 2D i ridspeetiive of ahbendnhteridl crhapPres used

and in whiGh fordpifed Srdlacat the {ayer ofc CoRdUCLhye: PRt ehi 8hrpeRUSt be
placed in safe connection with the cable screens and be grounded in a safe
way. A pérsdﬁ“éﬁHQQﬁf?W?QWﬁ$%ﬁtd%%%ﬁ¥§%%c?%a%stﬁés%x%%PQNQB“?oPﬁ1bF@the
modul es, conpressiOnimidaBnddhesdr are ¢s00és RoviAportangeaal oryt he

i nvention a§H§g&pxrth%apQ§§§q§_invenT.tifnuna bﬁﬂused Qgphmmj%h ggmggrent
types of standard hod-° HEe ant BV bl &Y %@ eRG" st ARdhF A ABHGIES t he
prot ec- Liomliggaimstndvey shs emduortrent s may be i ncreased. Normally, 30 no
cover of conduct! v, Tal.dss J1eqdRd YRl Lhe COMPLESaacS1lOMUDLE 8t 3

frame according to the present invention.” Further | ects and advant ages
wi Il bel ®bvildud tadie @plet S8 skt |t theoar Enohehl ¢eads agof hehdetai| ed
de- scripti @nebe):owandiVQ 2RO6/13UD4 1 PCAMN: 2006f 088d62ng. The

threads may be made of any suitable conductive material

that can sustain a possible harsh environment. In one em-

bodiment cupper threads coated with tin was used. The amor-

15 phous bunch of threads is in one embodiment steel wool,
made of threads of stainless steel. It is also possible to
mix threads of different conductive materials. In other em-
bodiments pads formed of one long thread or needle-felt
mats are used.

20 Irrespective of which material that is 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 exactl

25  Jform of the modules, compression units and the frame is of
no importance for the invention as such. The present inven-
tion may be vsed both with different typss of standard mod-
ulies and EMC modules. By using standard modules the protec-
Lion against harsh environments may be increased. Normally,

30 no cover of conductive material is needed over Lhe compres-
sion unlt at a frame according Lo the present invention.

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

scription kelow.



Brief Description of the Drawi ngs The invention will be described further
below, as a way of exanple and with reference to the enclosed drawi ngs. 5
In the drawings: Fig. 1 is a perspective view of one exanple of a frane
according to the present invention; Fig. 2 is a front view of the franme of
Fig. 1; FY§.298]¥" sectional view along7the lines A-A ot GG, but
with one cable received; Fig. 4 is a cable set up to be received in
shielded formin the frane; Fig. 5is a perspective view of one further
exanple of a frame according to the present invention; 15 Fig. 6 is a
sectional view corresponding to Fig. 3 of the frame of Fig. 5; Fig. 7 is a
schematic view of one exanple of a part of the frame according to the
present invention; and Fig. 8 is a schematic view of a further exanple of a
20 parr of the frame accor di ng to the present invention. Detailed
Description of Prefarred Emhodinents «--y--5rz-rzcc ----- In Figs. 1 to 3
of the draw ngs one—ex which frane is to be
received in a wal IThe 2Bvenigichervigalr tha |dﬂﬁqme%h@m§hci na¢-dewt hasf¢ ane |
a nunber of ymdules..dane receiyved ate gach,&nd. of cthe-fkaoBed, AWl Chgs .
nmodul es 2 are made of an elastic material. At |east one conpression unit
3, here vn tie F& M'$fd9%dge, is ar-- ranged in connection with the

modul es 2 at each rerd af itfsh%a ?g:&xfsﬂgﬁffﬁtilvé Qrmnmjewné he:smdld esf2z By the
conpr essi on ex- ert ec%r g% y, lreans, SCI ews 4 and a stay plate 7
t he modul es 2 W I°De co sse ard Gi ve arf Yht'Sdal, as is well known
by a person skl | | éd-di-n 2t he ar throAtperison @ﬁ(luheedfnmnét hef aftgrebl i ses t hat

the exact 35 desigg he f rams,; Jmaules., stay,plates; ands compressi on WO

2006/1311104 8 PCT/%E2006/050162
10 2, but with one cable received;

Fig. 4 is a cable set up to be received in shielded
form in the frame;

Fig. 5 is a perspective view of cne further example
of a frame according to the present invention;

15 Fig. & is a sectional view corresponding to Fig. 3 of

The frame of Fig. 5;

Fig. 7 is a schematic view of one example of a part
ol the frame according to the present invention; and

Fig. 8 is a schematic view of a further example of 2

20 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
Trame 1 is shown, which frame 1s Lo be received in a wall
25 or other partition (nol 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, 1s an-
ranged in connection with the modules 2 at each end of the
30 frame 1 to compress the modules 2. By Lhe compression ex-
erled 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 & person skilled in the art.
A person skilled in the art realises that the exact

35 design of the frame, modules, stay plates and compression



unit is not critical and that the nunber of nodules, com pression units
and stay plates received in the frane may vary. Thus, nmany different types
of frames, nodules, stay plates and conpression units may be used. 5 In

t he shown enbodi nent each nodule 2 is fornmed of two hal ves brought

t oget her aN& YHEW'HY a central blind 5 afd a nunber of pPEel’aA'&EHERts 6.
Even if standard nodules are indicated in the drawi ngs, a person skilled
inthe art realises that different types of EMC nodul es may al so be 10
used. Between the nodules 2 and conpression units 3 at each end of the
frame a void is fornmed. Said void is filled wwth a layer. 8 of interwoven
nmetal threads, as indicated in Fig. 3, or netal threads placed in an

anor phous bunch. The netal 15 threads nay be nade of any conductive

mat eri al . | mione iemndiodinenicst eshd wood € | shaisednbeén of hevdehboedi oents t he

| ayer- 8 of j ve. smat erial.. form of. oneyconb. Cc~.ture
1.2, several@%%gﬁ{!estﬁg ng%@lls3é%fé%%"ﬁp%§é% (g ﬂ'ﬁoﬁ@%? ‘ﬁlgtl}n?j ture 12
and i nt er mesHew -netls sar édhdi Elat Gl 20t | WiFeysof 7ianee 8, fedpkesi velgy I f
nets 13 or honeyGomMha SIdistdl 852,816 Uused B0 epeming is formed for each
cable or pipe in_the nets 13 or honeyconb structure 12, . be]gore receiving
a cable 9 or pipe.r? 1% iS1°Y6 K i et 8L ole oY THeT e tret al

t hr eads ar e tfwar med.veSuch cquads: mayy 25 1de 4ot ngthy nd hat comers hreadndsswound
around a core.; Aft sui tabl e wi.nding the core.is repoved and.the forped
coil is flI gt?l tde'r%ed%ﬁnrlﬁeg a %ﬁ‘i“]ﬁsbqae p%& k:1\‘htosf rréé'de}?'\ﬁert} hi ?%@Il(?\ﬁag? Tﬁgdu?%'? her
elastic it may Bedslcaded! wirt H-tee plessidds, i pdesod rapel 1ed | hnsthel agt

further enmbedizment < he qonductd ve, (Mat8se. 30, f imat -moc_h@ﬁee% he=§of m9fpe
needl e-felt mat, which needle felt is nade of a suitable conductive

materi at® 1#89-0se bunch of threads is used it is up to the person meking
the installa- tiopct@cseehe nodhats encugh onductd Men neterd ab 45 pdaged

:?ShggstEgt%hgggffgﬁ%g%ﬁ%®FP¥%q%ﬁn §ﬁ$ﬁi é”eé?u§gfg gggg §§ t?ifééegigﬁze
a layer 8 of interwoven metal threads, as indicated in Fig.
3, or metal threads placed in an amorphous bunch. The metal
15 threads may be made of any conductive material. In one em-
bodiment steel wool is used. In other embodiments the laver
8§ of conductive material has the form of a honeycomb struc-
ture 12, several intermeshed nets 13 etc. Examples of a
honeycomb structure 12 and intermeshed nets are indicated
20 in Figs. 7 and 8, respectively. If nets 13 or honeycomb
structures 12 are used an opening is formed for each cable
or pipe in the nets 13 or honeycomb siructure 12, before
receiving a cable 2 or pipe. In still other embodiments
pads of one or more metal threads are formed. Such pads may
25  be formed in that one thread is wound arocund 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. ¥n still a further embodiment the conductive mate-
30 rial has the form of needle-felt mat, which needle-fTelt i=s
mada of a suitable conductive matevial. 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 nmalts of stan-

35 dardized size 1t does not have to be left to the skill of



W') 2006/ 130104 9 PCT/ SE2006/ 050162 the person making the installation to
see that a proper anount of conductive material is inserted. Normally the
pads are slightly oversi zed to guarantee contact with the cables or pipes.
5 Before a is placed in the frame the outer shield of the cable 9
i s taken ﬁgﬁﬂwglwfﬁose a cable screen 18. The length of "t Hat&HE¥Ed cabl e
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 10 the frane 1.
More precisely the length of the exposed cable screen 10 is adapted to the
t hi ckness of the layer 8 of conductive material. Hereby, the cable screen
10 will come into contact with the |ayer 8 of netal threads inside the
frame 1. The layer 8 of netal threads and thus the exposed 15 cabl e screens
10 are grourded ror1dre falames The Shvesbiathen aveacof Lkoht acprbetween the

cabl e screen,0,;:and, # VL%A&Y&H& rPaiL&P{‘Q}JCHV%E‘@I»@é&a' Nb% ‘H‘? C?ﬁothe
danpi ng effect. G oundi ng; frame may be acconpl i shed ly
di fferent wapds o board §Jrﬂ|¥bsa‘a?fd‘5wﬁ%w %%Jé@mr%t%@%@cszowHanb £he

groundi ng isiﬁﬁdﬁgdthgkkﬁ,ln the wall or other partition rece|V|ng t he

frame 1..1f necessary the f y. b royided wth a co tact fo

connection to ear?}%'fy%&r- 1{58 rgra]lo %dglcalpca(?a/cjd%elrh%vg?arf"ﬁe %n‘f)'fie%gl on unit
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the frame 1.
posi ti oned taéldEéé’ﬁi ttife Urgy drergyigf Condiretvaid, matfér [ la}lleHF}lJ @t@@@f lFﬁffarres 1

with only ongdear ey Hfr dRd- 30, Ul &$: 2% £1L. 2 @ aﬂepcad;a@rzla/u@é@nd@gdf@r
|nstaIIP6| nz ere |t is only a harsh environnent” on one side of

frame 1. e S dvérer 1 ‘may Havd %rﬁFWfo}é? et $'dr it Lr}?en%'frp%%@% Q"f:lP%ﬁE“e a
net, a rubberrelcot N 0on of @GdaptRpicns.@ndior:iirigadss @f tachetayorthecfranme. In

Figs. 5 andc%n%ﬂc%ﬁ%%p%ator%gla Hereby, the cable screen 10 will come
into contact with the layer 8 of metal threads inside the
frame 1. The layer 8 of metal threads and thus the exposed

15 cable screens 10 are grounded to the frame. The size of the
arca of contact between the cable screen 10 and the layer 8
of conductive material influences the damping effect.

Grounding of the frame ] may be acconrplished in many
different ways. On board ships and in many other installa-

20  tions the grounding is made directly in the wall or other
partition receiving the frame 1. IFf 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.

25 In one embodiment only one barvier of modules 2, a
compression unit 3 and stay plates 7 is placed at one end
off the frame 1. In the other end of the frame 1 only a
cover 11 ig positioned to keep the layer 8 of conductive
material in place. Frames 1 with only ona barrier of mod-

30 ules 2 etec. arve 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

35  plate 11 as cover is indicated.



35 plate 11 as cover is indicated. WO 2006/130104 1.0 P ' ' SE2006/ 050162

In one installation exanple steel wool was first placed at the bottom of
the frame 1, up to a level corre- sponding to half a nodule 2. Then a cabl e
9 was placeg)ﬁ,( %gurespondlng | ower nodul e hal ves at each _end o e frame
51, with the¢4bl"tHscreen 10 exposed inltthe area betweeﬁ‘iﬂ%‘"WHﬁUV@

hal ves. Then the upper halves of the nodules 2 were placed on top of the

| ower hal ves. Where after, further steel wool was placed on top of the
steel wool at the bot- tomof the frame 1 and. surrounding and in contact
with the 10 exposed cable screen 10. Normally, all cables 9 in one row on
one level are installed sinultaneous and the steel wool. 1is placed in
contact with and surrounding all cables 9. Fi- nally a stay plate 7 was

pl aced on top of the afsduilres: 2. 1a Thus ecsarapse wekect hevo | epeat 8drehti | the

rows of modyles.2 L& atheach: @nd were, copphet e and, a. £OIPI €58} 0ORUpLL 3 had
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2. Then the cabl es or pes are norna aced in the f or
hal ves, wherSé& S4flt é"roctinéf’a@r Moredippert Qﬁ)cﬁﬂf ethhas sl arechl akedhontehe
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nally a sLay platc 7T was placed on top of the modules 2.

These steps were then repealted until the rows of modules 2
15 at each end were complete and a compression unit 3 had been
placed in each barrier and the void between the barriers of
modules 2 etc. had been filled with steel wool. The steel
wool forming the layer 8 of conductive material was placed
in extended and safe contact with the outer frame 1 and
20  with the exposed cable screen 10 of ecach cable 9.

When using pads of conductive material the installa-
tion is made roughly in the same way as indicated above.
Thus, first cone or more pads are placed on the bottom of
the frame 1, up Lo a level corresponding to half a module

25 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 togelher with possible placing of partitions, as

30  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 £ill ocut the available space.
However, for thicker cables and particularly thicker pipes
special side pads may be placed between the frame, the

35 other layers of pads, the pipes, and/or the cables.



speci al side pads may be placed between the franme, the 35 other |ayers of
pads, the pipes, and/or the cables. is CLAIMS 1. Frane (1) for cable
entries or pipe penetrations receiving conpressible nodules (2)
surroundi ng each cable (9) or pipe received in the frame (1), which frame
(1) is 5 placed in a wall or other partition form ng an opening through
the wall or other partition, whereby a baffier of nopdules (2) are placed
together with at | east one conpres- sion unit (3) at one end of the frame
(1) to forma seal, characterized in that a |layer (8) of conductive
material is 10 placed adjacent the barrier of nodules (2) etc. inside the
frame (1) and that the |ayer (8) of conductive material is fornmed of

i nt erwoven threads nets (13), pads, hofdwddi structures (12) or

needie-felt mts. 2 Teudd anp) (A Obap] ! hdei EHACACHERL 26ntOrkb a1
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material is placesk ime viokde:-Fog med @Eéw@%néh@lbawh@eﬁ ofamedyl esik?2)
etc. at each end f  tthe frame

%%% he frage & % of claiml
char act er Pzed®i3F¢hat? £ ks §h?§ B?%E%HP%? AENSEH P eRBSBE M Ehe frame
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[rae (1) elieen AN 2Rt e Bl IR s (8L SEIRLL 21 cL00 Shel Sagbrgle
char act eri zedsidion tuatt tmm &@nﬁmatéw@ @ﬁi@heaframestbbltmoﬁbrmraoshal,
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characteri ze e ‘con PAe8d Th a honeyco
struct urk0 3@lEEnd %ijéldm’ltf rtelme léan;frmr@élmd_ul%ﬁal(%bt@ti’izeénﬁiﬁd?hﬁbe t he

conductive maerial (shas;ihe:for mof fﬁy@fahﬂ L eraeshedcive material is
formed of interwoven threads, nets (13), pads, honeycomb
structures {(12) or needle-felt mats.

2. The frame (1) of claim 1, characterized in that a

15 Dbarrier of modules (2) comprising at least one compression
unit (3) is placed at each end of the frame (1) and that
the layer (8} of conductive material is placed in a void
formed between the barriers of modules {2) etc. at each end
of the frame (1).

20 3. 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 compressioﬁ unit (3), and the cover (11).

25 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

30 (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

35 the conductive material is grounded.



nets (13). 7. The franme (1) of claim11, characterized in that 35 the
conductive material is grounded. 12 8. The frane (1) of claim1,
characterized in that the nodules are EMC nodules. 9. The frame (1) of
claim1l, characterized in that the nodules are standard nodules. 5 10. The
frame (1) of claim1l1, characterized in that cables (9) are received inside
the nodules (2) and that a cable screen (D) of each cable (9) is exposed
in the area of the layer (8) of conductive nmaterial and is brought into
contact with the conductive material. 10 11. The frame (1) of claim1,
characterized in that the layer (8) of conductive material is brought into
con- tact with the frame (1). 12. The frane (1) of claim1, characterized
in that pipes are Bec€heedriane da)t lod middles ,( 2hatfadtee ifFee { Lhat 15

13. The franetﬁé)mggugégigké,Eﬁ%a%%aﬁigszed in that if pipes or cables not

i ncluding parts of conductive mnate- ‘are used, the parts of said pipes
or cables are pro- 9id8ewframeordicbifveladmeli acharache rdreal dfn tthetl ayer

(8) ~of condughéVgodBigEl kel B2hdRLC JRATRS( 1) O other type 20 of vave
gui de. )
5 10. 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.

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

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

is 13. 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 laver (8)

of conductive material inside the frame (1) or other type

20  of wave guide.



