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20 but it should be construed broadly and a person skilled in the art realises that it normally
also covers pipes or wires.

Another type of seal, cable transition, pipe penetration etc. has a general cylin-
drical form and is to be received in a sleeve in a wall or an opening in a wall. To func-
tion in the desired way the seal should fit snugly into the sleeve or the opening of the

25  wall in which it is received and the seal should be adaptable to the actual mounting di-
mension. The mounting dimension is dictated by the inner diameter of the sleeve or the
opening. The seal has a cylindrical compressible body, which is compressed axially
between fittings at the opposite ends of the compressible body. By the axial compres-
sion the cylindrical body will expand radially both inwards and outwards.

30 Seals or transitions of both the above kinds are used for sealing in many differ-
ent environments, such as for cabinets, technical shelters, junction boxes and machines.
They are used in different industrial environments, such as automotive, telecom, power
generation and distribution, as well as marine and offshore. The seals or transitions may
have to seal against fluid, gas, fire, rodents, termites, dust, moisture etc., and may re-

35  ceive cables or wires for electricity, communication, computers etc., pipes for different
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20 ints of the frame. The compression unit is

gether with the modules w1th1n the constra
thereafter mechanically expanded, and compresses the compressible modules. This type
of compression unit is described in several applications by the present applicant. The
second strategy involves arranging a resilient body between two compression plates,
and arranging the compressible modules in an opening in the resilient body. Compres-

25  sion of the resilient body by means of the compression plates will make it expand, and
as it expands it will compress the compressible modules. This strategy is also described
in several applications by the present applicant. There are other examples of compres-
sion units, and the present invention should obviously not be limited to any particular
type of compression unit.

30 The compression unit compresses all modules, which means that while each
module only is compressed to a small degree, the compression unit may have to be ex-
panded substantially.

The modules, as well as the rest of the system, may be designed to enhance par-

ticular properties of the sealing system of which they constitute a part. Examples of
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screen snou
cient, a cable screen must be able to carry currents generated by electromagnetic distur-

bance away from the cable, which is achieved by grounding of the cable screen. Proper
grounding is crucial for obtaining good protection from electromagnetic disturbance,
and is a vital part of all electronic and electrical design. There is a relationship between
the efficiency of grounding and the damping achieved.

25 To minimize radio frequency interference and dampen electromagnetic radiation
some kind of waveguide (wave trap) and/or a RFI screen should be formed. The wave-
guide should be grounded.

Today there exist different types of so-called EMC modules. EMC stands for
electromagnetic compatibility, i.e. the ability of electrical or electronic devices to func-

30  tion properly in their intended electromagnetic environment. EMC modules are pro-
vided with some kind of waveguide and/or a RFI screen and an electrical contact to the
cable screens to tap off cable screen borne electromagnetic disturbance/interference to
ground. The waveguide is normally some kind of conductive material formed as a pipe,
duct or alike, the purpose of which is to act as a trap for RFL. The RFI screen goes nor-

35  mally vertically through the entire EMC module. One example may be an RFI screen
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One particular element being difficult to shield in a practical manner is the com-
pression unit, since this unit often comprises an assembly that expands during use.

One solution which is used presently is to retrofit a metal cover, covering the full
extension of the compression unit when in a fully expanded state, thus compressing ex-

25  isting modules to the desired extent. Though effective, this solution may be somewhat
cumbersome, since it requires an additional component and extra work effort.

Another solution is disclosed in EP-A-1 484 541, where a pleated screen is ar-
ranged inside a compression unit. As the compression unit expands the pleated screen
will unfold and still provide screening. Though fulfilling its purpose the system requires

30  arather complicated manufacturing process. Further, the integrity, and the mere exis-
tence of the pleated screen is not easily verifiable.

In EP-A-1 479 958 a third known solution is disclosed. According to this solu-
tion components of the compression unit may be vacuum coated with an electrically
conductive coating, such as with a metal alloy. The solution has proven to be efficient,

35  yetit requires a somewhat complicated manufacturing method, which of course will
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The manufacture of the compression unit does not have to be altered.
If a new design of the compression unit is developed the sheet is easily adjusted,
20  if an adjustment is at all needed, to the new design.

In one or more embodiments the flexible sheet is a mesh. Using a mesh allows
for resilient material of the compression assembly to protrude between the threads,
which supports sealing properties and increases friction against contacting surfaces.
Also, a mesh is more resilient than a sheet, for corresponding material dimensions, i.e.,

25  amesh made from wires having 0.3 mm diameter is more resilient and “forgiving” than
a 0.3 mm sheet made of the same material.

In another embodiment the conductive mesh is fully or partly embedded in the
compression unit and connection means ensure that there is electrical contact between
the mesh and ground at one end, and with the mesh and cable screens at another end.

30  The contact means may be provided by the mesh itself, or by other components in elec-
trical contact with the mesh, e.g., connectors. The ultimate contact between the shiel-
ding of individual cable screens and the mesh affects grounding properties, and may be
effected via existing stayplates etc. The concept is easily grasped starting from one ex-
treme: If a frame or an opening is covered with a homogeneous conductive plate, in

35  connection with ground, there will be virtually no leakage of electromagnetic radiation.
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first mentioned wedges. In one or more embodiments the four wedges may be held to-
gether by a flexible strap, and may be formed in one piece with said strap, to form an

25  easily handled pack with the wedges together forming a contained component which
can be easily fitted into a frame. Except for the shielding properties such a compression
assembly is disclosed in WO 96/11353 (hereby incorporated by reference), and relevant
details described therein, referring to the construction of the compression assembly is
considered to form part of this application too. In this context it should be noted that

30 there are other types of compression units that may be used, and that they fall within

scope of the present invention, as defined by the appended claims.

Brief Description of the Drawings

Fig. 1 is a front view of a sealing system provided with a compression unit ac-

35  cording to a first embodiment of the present invention.



pressi on assenbly may be penetrated by e.g. screw neans. In such a case the
screw neans may al so penetrate the nesh, yet the nmesh is still considered
t o encl oswoanw/@mid40f the conpression assenbly. In one ecihsdeorensosihe
conpressi on assenbly conprises two conpressi bl e wedges nmade of rubber or
simlar resilient material, that nmay be noved away and to wards each ot her
by nmeans of screw neans, and two further conpressible wedges that can al so
be noved towards .and. away from each.other and.whjch - act ..\ e two
Pt ment ol 2 RGR R LA R AL D a R A B P bl e
hel d t opgstitenvdmyion, Witloit theecontinepe nagstd. may be formed in one piece with
said strap, &g, harnap i g me aes fteggther formng
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is afrént view of a sealing systemprovided with a conpression unit

accepdi ng t Og%.é id SLchBmReAV RN If aﬁ%ogéd?@ss%‘?%ﬁ%céﬂa b QR d Eﬁ?oé}lﬂi‘eﬁt a side

view of a co ession unit accor to a first enbodi nent o e present
i nvent i @htheiressstiverfionconduct i ve mesh. Fig. 3A and B are side views of a

conpr essi on g 19 6 GGG iy bhah Aicdrsbnem Basé BRApredfiod Hidt @m?.emn _ _
invention, in a relaxed state and conpressed state, respectively. Fig. 4 is

a view 8f¥He sealing systemof Fig. 1, fromthe opposite direction. Figs.
5 and 6 are side views, partly in section of conpression unit according to
a sigon e%rrqui ofd.thet present invention. Fig. 7 is a perspective view
of se to the one of Figs. 5 and 6. Fig.8 is a
schemat i ¢ vi &ug.dfillastcdespr @ski®system toragronglh ngmpesson hiit dcconbogionent of t he
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a frame 1, in which compressible modules 2 are arranged. The compression modules 2
have peelable layers 5 of material in order to be adaptable to the dimensions of a ser-

20  vice, such as a pipe or cable, arranged therein. A rubber core 6 is arranged to provide
sealing and to position the peelable layers 5 if a service is not arranged. Stay plates 4 are
located between the rows of compressible modules 2. The stay plates 4 are slidably ar-
ranged and act to position the compressible modules 2 and to distribute the compression
from the compression unit 3. The compression unit 3 shown in the view of Fig. 1 re-

25  sembles compression units according to prior art. The screws 7, of which the heads are
visible, are used to expand the compression unit 3 in a manner described in a following
paragraph, referring to Fig. 2.

Fig. 2 illustrates a side view of a compression unit according to prior art, which
may simplify the understanding of the compression unit 3 of Fig. 1. The screw heads 7

30 are visible on the left side of Fig. 2. The compression unit has a compression assembly
comprising two opposing wedges 11, 12 interconnected by the screw 7. By forcing
these wedges 11, 12 towards or away from each other, two coacting wedges 14, 15 may
be forced away or towards each other. A reduction in a horizontal dimension thus re-

sults in an expansion in a vertical direction, whereby the compressible modules may be



a frame. Description of Enbodinments Fig. 1 illustrates a sealing system
conprising a conpression unit according to a first enbodi nent of the
present iwoentoan34seen froma first side. The system ceoprSEs@s/ 08058y ane 1
in which conpressible nodules 2 are arranged. The conpressi on nodul es 2
have peel able |ayers 5 of material in order to be adaptable to the

di mensi ons of a service, such as a pipe or cable, arranged therein. A
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the conpg@rshbl e nodul es may beconpressed. The conpression unit 3 described

thus far is thoro ghly described in_ the Frew ously.cited WO application.

Figs. 3A and'#B4isPPysthesrameowsisn &fifdat k frem thy orRstia diPd@inesh 16 is

arranged sucthgtshahndssﬁmh@é@ﬁd@ﬂ@o@ﬁﬁbrmbftﬂaq)r@s@mheaﬁio@nmasmnbl y. Ibn this
i S a, subunit
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of Lo CBRBRRQL RN o st oY G S LSS0 TG AT EPeoT 1Ebs  the
conpr essitbnng ssdndéom@asssisl dssasblgt drarongoepdlaleotys2(s ichclhdessobalwm, fittings

etc. Th?ev%?%%ﬁﬁﬁda}’x%n@ﬁl ﬁcﬁﬁ‘faéa%%i}n 3('9n§>ife o?ﬁletéaﬂétrdchoﬁ%ﬁ%m& nto

cont act arrange I"'ower "and | at eral
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di st ur baﬁﬁ@%oﬁfp%%@etwag A0 QiR 26124 GABE BRIARA. YA it omAefit to right,
or Y Cem\{grrcgr?nected by compressmn means such as screws 26 that may be tightened in order
to achieve compression. When compressed in the axial direction the compressible body
will expand in the radial direction, thus achieving sealing radially inwards and out-
wards, and also secures the service arranged therein and relative to the opening in the
construction in which it is arranged, which is illustrated in Fig. 6. In this sense, and
25  compared to the previously described compression assembly, this second embodiment
does not include any movable parts in a practical sense of the word (it is obvious though
that the fittings will move towards each other when the compression means forces them
to do so). A similar type of mesh 28 is arranged in this case. It should be noted that the
cross sections of Figs. 5 and 6 do not give a true appearance of the mesh 28, and in par-
30  ticular the appearance of the mesh is not true cross sectional view and should only be
considered as an indication for simple understanding of the construction. A more for-
mally correct illustration is disclosed in the embodiment shown in perspective in Fig. 7.
In the embodiment of Figs. 5 and 6 the mesh 28 extends from a location at the outer
perimeter of the compressible body and extends to a location on the outer perimeter of

35  the outermost peelable layer of material 30. If the peelable layers of material are not



conpression unit itself may be positioned anywhere in the frane; top,
bottom or there between. Fig. 4 shows the sealing systemof Fig. 1 fromthe
opposi t e wpneovi4es34 Figs. 5 and 6 show a second enbodi meot/Seko1blsospy esent
invention, in which a conpression assenbly having a cylindrical outer
surface is used. The conpression unit utilizing such a conpression
assenbly, or conpressible body 20, is well described in several

applications.b the sent appl.ic ly detaills t he construction
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duct]ve properties. t he enbodi nent of Fig. 7 the

mest0 i s Wafgesntfedo tall ke WS&W@W@@S@H@ pthex, .aﬁgldémérdéan%? BTl REAWS "at one
end of tBigCOMBY BRahdd BhE Nditinddefat o fIREBoApEEsion wedges 34-38, the mid-

dle compression wedge 38 will be moved in the direction of the vertical arrow of Fig. 8
when the first and second compression wedges 34, 36 are pressed towards each other.
The middle compression wedge 38 is free to move in a vertical direction thanks to the
25  slot (not shown) receiving the compression screw 32 and to the portion of the middle
compression wedge 38 having a width that is smaller than the distance between the
fixation means of a frame. The middle wedge 38 will move towards and compress the
modules inside the opening of the frame. The mesh 40 may in this embodiment be ar-
ranged enclosing all of the three wedges 34-38. In another embodiment, where the com-
30  pression unit is arranged in a frame having a design such that the frame itself provides
the necessary shielding of an area corresponding to the extension of the two opposing
wedges 34, 36 the mesh may only be arranged enclosing the projecting portion of the
middle wedge 38. This is shown in Fig. 9, where the compression unit is arranged in
such a frame 101, of which only a portion is shown. The frame may be similar to the

35  frame of Fig. 1, yet the compression unit of Fig. 8 is integrated into the frame 101 to a



bering has been used for simlar parts. The schematic view of Fig. 8
illustrates the function of a conpression unit ac cording to a third
enbodi mrenwvoabiwtaesspr esent i nvention. The function il | ustcasedoibosiFudne
side, as for the conpression units of Fig. 2 and 3. hi this enbodi nent two
opposi ng wedges forces a third wedge, interposed between the two opposing
wedges, downwards in order to acconplish conpression. The two opposi ng
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openi ngs through which the screws 32 may extend or through which a tool may
be ex tended for operating the screws 32. Not shown explicitly in the
drawi ng iwohow/aesspr essi bl e nodul es are arranged i n thePopsERNG/OABE4Del ow
the conpression unit. It should yet again be noted that the view of Figs. 8
and 9 are only schematic. In one enbodinent the first and second
conpressi on wedges 34, 36 are nuade of a plastic material, such as PA 66,
306F or simlar, while the niddle SSSIOH wedge 38 is made of a rubber
material, such as EPDM Roxyl on or S|n1 Normal Iy a |ubricant is placed
on the slanting contact surfaces of the conpression wedges 34- 38 The
inventive syst&mohRsesSBHRMIS: §M6@ﬁ1h§geagﬁgsﬁfe%¥%vﬁ %g%r@%g@i oh¥sOr mmore
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appendeH&bK@ﬂW%e@EAINB 1. A conpression unit for a nodul ar seallng system
havmg a Comh§§§b9@r§z§dsm%yalpﬁéﬂﬁcﬁW&ﬂG@&lv%%e@%@@g}%ef ShefiEs G ection
as it @f ressed i.n another directio having two operative states, a
storagee © CHIRFFSHEAN AHETE BRI essi on assenbly is rel axed, a conpressive
state in which the dinension of the conpression assenbly is r e duced in
one di nensio nd expanded i.n er .dinension for t e purpose .0 achi ev
i ng adequat eB s@?ﬁ n@ﬁ%ﬁsﬁ’&@ﬁﬁ il pyhgtety fhegoadyative e?"}’ 8’#’?8"1}6?‘1‘{)’
erX|bIerﬁmBeWyenbﬁh&ésammeoemdmmbnhheannpression assenbly. 2. The
comy ession unit of claim1l, wherein the conductive flexible sheet is fully

or partially enbedded in the conpression assenbly. 3. The conpression unit
of claim1, whBretompressioswttafictrain ly whermiuteiolestridadlyicohéucsivedexibe a mesh

(16, 2851eAPk-a mesh (16, 28, 40).

4. The compression unit of any preceding claim, wherein the compression as-

20 sembly comprises two compressible wedges (11, 12) which can be moved towards and
away from each other by means of screw means (7), and two further compressible
wedges (14, 15) which also can be moved away and towards each other and which coact
with the two first-mentioned wedges (11, 12).

25 5. The compression unit of claim 4, wherein the four wedges (11, 12, 14, 15) are
held together by a flexible strap which functions to hold the wedges (11, 12, 14, 15)
movably in relation to each other, such that the wedges (11, 12, 14, 15) and the screw
means (7) together form a contained component.

30 6. The compression unit of claim 1, 2 or 3, wherein the compression assembly
does not contain any movable parts.

7. The compression unit of claim 6, wherein the compression assembly com-

prises a compressible body (20) having an essentially cylindrical outer perimeter.
35



4. The conpression unit of any preceding claim wherein the conpression
assenbly conprises two conpressible wedges ( 11, 12) which can be noved

t owar ds awmo 2awem7§380m each ot her by means of screw nmean®C/BE2018080589M0
further conpressible wedges (14, 15) which also can be noved away and

t owar ds each other and which coact wth the two first-nmenti oned wedges (11,
12). 5. The conpression unit of claim4, wherein the four wedges ( 11, 12,

14, 15) are d together b .. exi bl trap which functions,to hold the
wedges (11, 92lheepnd S@floﬂﬁ\?ﬁtﬂ%fiﬁﬂﬁygr% éﬁvﬁlﬁlﬁ?llmeéamf?ﬁlﬁ&ﬁ?“gf% St hat the
wedges farfifionebi?aloddoneld)m@ndlitshie tieadimatioreafthe cAjirdl agstofieymfetrm a cont ai ned
conponent. 6. The conpression unit of claiml1l, 2 or 3, wherein the
conpressi on assenbly does not contain any novable parts. 7. The conpression
unit of cl ai faBhe asheressiontumg dohgpmds SicnR, wheiemithy comprepsip BBl # aglonpr essi bl e
body: (2 | hRAIH.Y; [ i r ' r
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