A Pl PE OR CABLE LEAD- THROUGH HAVI NG LAYERS OF DI FFERENT THI CKNESS 5
Technical Field The present invention concerns a seal, |ead-through
or transiwoforo/mmadsses or pipes. The invention especial | ycoamre@onsizpart s of
the seal or transition, having peel able sheets for adaptation to dianeters
of a cable or pipe to be received. 10 Prior Art In the prior art
there are cable transitions or the |like having a frame, inside which a
nunber of nodul es to receive cables, wires or pipes are placed. The nodul es
are made of an elastic material e.g. rubber or plastics and are thus
conpressible. Inside 15 the frame normally a nunber of nodul es are received
si de by side iMPIREOBICABLE IEAB-THRGUIGET HAVING hrey BRNOFMIFEBRIENGSSi on
unit. The conpression unit is placedHiekneess t he frame and the nodul es in
such a way that when the conpression unit is expanded the conpressible
nmodul es wi || be conpressed around the cables, wires or pipes. For ease of
description the expression "cable” is nmainly used in this description, but
it 20shoul d be construed broadly and a person skilled in the art realises
that it nodisghnicaldiadé covers pipes or wires. An alternative system

including a framghp @re@@r&qﬁ‘if&ﬁgn cbndehs asdeHBJ Idaaneeush ¥r frids@dopgplds@at i on
entitled "Seali Ilcan of the present
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25Anot her tshigues fol adgadtionaaldiaendterans a tatdeor pippe Peretived.i on etc. has a
generahocylin- drical formand is to be received in a sleeve in a wall or
an opening in a wall. To function in the desired way the seal should fit
snugly i nt ®richdrs| eeve or the opening of the wall in which it is received
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the compressible modules will be compressed around the cables, wires or pipes. For

case of description the expression "cable" is mainly used in this description, but it

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

An alternative system including a frame is described in the simultaneously
filed application entitled “Sealing System”, filed by the applicant of the present appli-
cation. This application is hereby incorporated by reference.

25 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
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

30  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.

Furthermore, the pipes, wires or cables received may have different outer di-
ameters, and, thus, the module should be adaptable to cables or pipes having different

35  outer diameters.



35outer dianeters. WD 2010/ 089285PCT/ EP2010/ 051227 2 Seal s or
transitions of both the above kinds are used for sealing in many different
envi r onnewd10mseidsas for cabinets, technical shelters, pcumpbéonstoxes and
machi nes. They are used in different 2ndustrial environnments, such as
autonotive, telecom power generation and distribution, as well as marine
and of fshore. The seals or transitions may 5have to seal against fluid,

gas, fire, rodents, termtes, dust, noisture etc., and may re- ceive cables
or wires for electricity, comunication, conputers etc., pipes for
different gases or liquids such as water, conpressed air, hydraulic fluid
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for certain app
by-one or a number of sheets together In some embodiments there are also peelable

15  layers or sheets on the outside, making it possible to adapt the outer dimensions of for
instance a circular seal to a specific opening or sleeve.

A person skilled in the art realises that the exact shape and form of the different
parts, including the layers, may vary without departing from the gist of the present in-
vention. For example the pack of layers may have another cross sectional form than

20  circular.

The basic function of the above modules and systems are considered to be well
known to the skilled person, e.g. from the numerous published patent applications filed
by the present applicant.

The present invention provides a new and improved seal or transition, having

25  properties making it preferential for certain applications.

Summa
The inventive compressible seal or lead-through, as well as a sealing system in-
cluding the seal in the form of a module is defined by the independent claims. Preferred
30  embodiments are defined by the dependent claims. Specific exemplifying embodiments
are described in the following detailed description, which is given referring to the ap-
pended drawings.
To this end the present invention provides a compressible seal or lead-through
for cables, wires or pipes having two or more compressible base parts surrounding each

35  cable, wire or pipe, which seal or lead-through is placed either directly in an opening



The inventive conpressible seal or |ead-through, as well as a sealing
systemincluding the seal in the formof a nodule is defined by the

i ndependen 20i0zispms Preferred 30 enbodi nents are defi ned#chgrbdensependent
clainms. Specific exenplifying enbodi nents are described in the foll ow ng
detail ed description, which is given referring to the appended draw ngs.
To this end the present invention provides a conpressible seal or

| ead-t hrough for cables, wires or pipes having two or nore conpressible
base parts surroundi ng each 35cable, wire or pipe, which seal or
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end of the frame, wherein said compressible module is a module according to previous

or following description.

Brief Description of the Drawings

25 Fig. 1 is a perspective partial view of a compressible module according to a first
embodiment of the present invention.
Fig. 2 is a perspective partial view of a compressible module according to a sec-
ond embodiment of the present invention.
Fig. 3 is a perspective partial view of a compressible module according to a third
30  embodiment of the present invention.
Fig. 4 is a perspective partial view of a compressible module according to a
fourth embodiment of the present invention.

Fig. 5 is a perspective partial view of a cylindrical lead-through.



Fig. 3 is a perspective partial view of a conpressible nodule according to
a third 30 enbodi nent of the present invention. Fig. 4is a

per spect iwe 2pawdspms vi ew of a conpressi bl e nodul e accor ¢cmgre@oasfourt h
enbodi nent of the present invention. Fig. 5 is a perspective partial view
of a cylindrical |ead-through. WD 2010/089285PCT/ EP2010/ 051227 4 Detai |l ed
Descri ption of Enbodi nents Fig. 1 illustrates a first enbodi nent of
an inventive conpressible nodule half or base part 1. The nodul e half or
base part 1 has a sem -cylindrical groove 2 in which peelable sheets or

| ayers 3 are arranged. The base part 1 is nade of a rubber material or
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used. dial movements, which may be caused by tension loads, vibrations, thermal expansion,
etc. Fewer peelable layers also give the beneficial effect that the risk of pulling away
the wrong number of layers is reduced, which leads to a shorter installation time. The
25  peelable layers may be softer than prior art layers, which results in a lower pressure onto
the cable received therein. This is an advantage when working with sensitive cables.
The precision in the manufacturing process will also be less critical which will be bene-
ficial for the production rate. In most cases the material used for the peelable layers of
the invention will have lower density than present peelable layers, resulting in a lower
30  total weight of the module. This is an advantage when transporting the products, since
less energy will have to be used.
In those embodiments using a foamed material in the peelable layers the thermal
insulation will be improved.
In the embodiment of Fig. 2 the module half or base part 1, as such, is identical

35  with the base part of Fig. 1. In this embodiment sheets of different thickness are re-



In those enbodi nents using a foamed material in the peelable | ayers the
thermal insulation will be inproved. In the enbodi nent of Fig. 2
t he nodulwohaidoserssbase part 1, as such, is identical 3PpertErdiloestase part
of Fig. 1. In this enbodi nent sheets o8f different thickness are re- WO
2010/ 089285PCT/ EP2010/ 051227 5 ceived in the sem -cylindrical groove 2.
Thus, thicker sheets 4 and thinner sheets 5 are placed alternating in the
sem -cylindrical groove 2. The enbodi nent of Fig. 3 differs fromthe
enbodi ment of Fig. 2 only in that the positions of thicker sheets 6 and

t hi nner sheets 7 are placed in a different order. A per- 5son skilled in
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e Lead Through havmg Grooves on Opp051te Sides”, “Pipe or Cable Lead-Through

Blocks”, “Modules of a Pipe or Cable Lead-Through having Alternating Geometry”, “A
Pipe or Cable Lead-Through having Modularized Modules”, “A Pipe or Cable Lead-
Through having Penetrateable Modules”, “A Pipe or Cable Lead-Through having Mod-
25  ules with a Dimensioning Function” and “A Pipe or Cable Lead-Through having Layers
of Alternating Geometry”, filed by the applicant of the present application. In one em-
bodiment the modules are separated from a stack of module halves sticking together, as
described in the simultaneously filed application named “Modules of Pipe or Cable
Lead-Through Sticking Together”, filed by the applicant of the present application.
30  These applications are hereby incorporated by reference.
In Fig. 5 a general example of one half of a cylindrical seal or lead-through is
shown. Each half of the cylindrical seal comprises a compressible base part 11 having a
number of peelable sheets 12. At respective ends of the base part 11 fittings 13, 14 are
arranged. Screws 15 go through openings in the fittings 13, 14 and the base part 11. By
35  means of the screws 15 and the fittings 13, 14 the base part 11 may be compressed. In



30These applications are hereby incorporated by reference. In Fig. 5
a general exanple of one half of a cylindrical seal or |ead-through is
shown. Eawb 2beldsoxss the cylindrical seal conprises a corpraPseblosizbase part
11 having a nunber of peel able sheets612. At respective ends of the base
part 11 fittings 13, 14 are arranged. Screws 15 go through openings in the
fittings 13, 14 and the base part 11. By 35neans of the screws 15 and the
fittings 13, 14 the base part 11 may be conpressed. In WO
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t he wi dt h. terms of the thickness of the peclable layer relative to the dimension of the compressible
25  module. A preferred interval is therefore that the thickness of the peelable sheets resides
in the interval of 1/20-1/4 of the size of the compressible module. In the embodiments
described in this application the “size of the compressible module” would correspond to
the height or the width of the compressible module. In other embodiments each sub part
is provided with several grooves, and in such an embodiment the “size of the com-
30  pressible module” would correspond to the smallest of the height or the width.
In alternative embodiments the seal, lead-through or transit of the present inven-
tion is furnished with means for lubrication as shown in the simultanecously filed appli-
cation entitled “Lubrication of a Pipe or Cable Lead-Through”, filed by the applicant of

the present application. This application is hereby incorporated by reference.
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In alternative enbodi nents the seal, |ead-through or transit of the present
invention is furnished with nmeans for |ubrication as shown in the

si mul t anewoy/dspised application entitled "Lubricati on ettaEpRpesne7 Cabl e
Lead- Through", filed by the applicant7of the present application. This
application is hereby incorporated by reference. WO

2010/ 089285PCT/ EP2010/ 051227 7 CLAI M5 1. A conpressible seal or

| ead-t hrough for cables, wires or pipes having two or nore conpressible
base parts (1, 8, 11) surrounding each cable, wire or pipe, which seal 5 or
| ead-through is placed either directly in an opening through a wall or

ot her structural partition formng th€LAVIS or other partition or in a
frame, whereby a barrier is formed of the two or nore base parts (1, 8, 11)
and at | east one conpression unit in either the opening or the frame,
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of peel abl e stgeet.s ( 4. The seal or |ead-through of claim

-7, .10).
3, wherein g }I@Hg‘ilséﬁ@of)eel abl e sheet (2-7, 2510, 11) has a thickness
residing in the interval of about 1/20 - 1/4 of the size of the

conpr essi bl e m)(éujl"ﬁe i%era]ll Brhl%?c?-a{r&? qllpoqréﬁiailingl,c\jx;hre%cfﬁ iatqgast one elab?é sh'Ae‘e’[S Eal ing
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30 whi ch fragmR: LBEPDRE ABR TPIER VRPE, Bt rASREbr SHEME bf Abo gaatm,tc'bﬂﬂ e ng an
openi ng through the wall or other ‘partition, whereby a Barri'er ofe nodul es

are pl aced of 6gabHatoRgthereek | east one conpression unit at one end of the
frame, wherein said conpressible nodule is a nodule according to claim3 or

4 3. The seal or lead-through of claim 1 or 2, wherein it is a module formed of two

20  base parts (1, 8) and having a rectangular outer form, whereby a groove (2, 9) is formed
in each base part (1, 8), which groove (2, 9) receives a number of peelable sheets (2-7,
10).

4. The seal or lead-through of claim 3, wherein at least one peelable sheet (2-7,
25 10, 11) has a thickness residing in the interval of about 1/20 — 1/4 of the size of the

compressible module in the corresponding direction.

5. A sealing system comprising a frame for cable entries or pipe penetrations re-
ceiving compressible modules surrounding each cable or pipe received in the frame,
30  which frame is placed in a wall of other structural partition forming an opening through
the wall or other partition, whereby a barrier of modules are placed together with at least
one compression unit at one end of the frame, wherein said compressible module is a

module according to claim 3 or 4.

35



