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A pipe seal mith a sheet-netal casing bendable around a pi pe _
THis Fnvention relates to a pipe seal conprising a sheet - metal casing
bendabl e around a pipe and a swelling conpound arranged on the inside

t her eof whi ch,
and/or a wall
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in the event of fire, is capable of sealing the pipe

1
A pipe seal with a sheet-metal casing bendable around a

pipe

This invention relates to a pipe seal comprising a
sheet-metal casing bendable around a pipe and a swelling
compound arranged on the inside thereof which, in the event
of fire, is capable of ~sealing the pipe and/or a wall
channel.

A pipe seal of the type in question is used to protect
openings or channels in walls or ceilings where pipes pass
through. The pipes are generally made of thermoplastics,
more particularly polyvinyl chloride, polyethylene and
polypropylene, and are generally circular in cross-section,
pipes with external diameters of 32 to 400 mm mainly being
used in the construction industry. .

A pipe seal with very good fire-proof properties is
described in applicants' DE 39 30 722 Al. However, it is
‘too convenient for some applications and entails preassem-
bly of its components in accordance with the particular
pipe diameter. |

EP 0 486 299 Al describes a bendable sheet-metal
sleeve or a sheet-metal casing provided on its inside with
a layer of mouldable swelling compound. In addition, a
strip of plastic swelling compound may be associated with
this layer to ensure that the metal caslhg with the swel-
ling compound fits tightly around the pipe.

In a known .modification of this construction, the
inside of the metal casing is coated solely with a viscous
paste of swelling compound.

Finally,:§§ is known that pipes or cables in wall
channels can be wrapped in endless tapes of narrow strips
of solid swelling compound based on waterglass which are
welded between two films and which can be wrapped around
the pipes or cables to be protected in one or more laps.
The' laps -are _held together by the brickwork surrounding
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5 channel. - A pipe seal of the type in question is used to
prot ect openi ngs or channels in walls or ceilings where pipes pass
t hrough. The pi pes are generally made of thf?r nopl asti cs, nor e
particularly polyvinyl chloride, polyethylene and 10 pol ypr opyl ene,
and are generally circular in cross-section, pi pes w th external

di ameters of 32 ¥¥¥™00 nm nai nl y bei ng used in the construction

i ndustry. Ahe paobden addbheseed gpoché i irevgritnidn waapdrd ipgovisie
described in appl t 0 Mo 4tsd :
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EP 0 486 299 Al gestdddi@ndg teendakl e sheet net al sl eeve or a
sheet-netal casing pr |ded on Jjts LI’ISI h a la gL of nnul abl e
is [tﬁrd'izeﬁl %

swel | ing conpound. YEFOH a a2 i &P8ke MNHSS olr?ﬁ'g’und
may be associ at e:brw,aumlng svtetilladgaymmnanrehsalre agabcihbedendl mm@mm

the swel - | $:0h NP ANBEREL twidd Hd nd5aundst ERe Aot -metal casing.

The intervals separating the projections containing swel-

10 ling compound from one another are advantageous in several

respects. They facilitate assembly' and provide for rapid

and substantially uniform heating of the swelling compound

in the event of fire so that it is able to expand rapidly,

compressing the pipe and sealing the opening formed. 1In

15 addition, swelling compound can be saved. Good swelling

compounds, which are preferably used, have an expansion

capacity of 1:10 or more. By contrast, in known pipe seals

with the space-filling quantities of swelling compound,

considerably more swelling compound than necessary is used.

20 The projections on the inside of the sheet-metal

casing are best present in only one position-and preferably

have the same radial height. They may advantageously be in

the form of radial spacers between the sheet-metal casing

_ and the pipe. After assembly, therefore, they are in

25 mechanical and thermal contact with the tube they enclose.

The projections are with advantage permanently connected to

the sheet-metal casing which provides for easy assembly.

The intervals between the projections are best large enough

to enable the sheet-metal casing even to be bent around

30 pipes with a small external diameter without the projec-
tions interfering with one another.

'In one preferred embodiment, the projections are
provided on a holding substrate for the projections of
swelling compound, more particularly on a film, from the

35 bottom surface of which they project preferably on one
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In a known nodification of this construction, the 25 i nside of the netal

casing is coated solely with a viscous paste of swelling conpound.
Finally, it is known that pipes or cables in_wall . channel s can be
wr apped in endl ess tapes of narrow strips of solid swelling conpound

based on waterglass which are 30 welded between two filns and which can
be wrapped aroungide. Thaeuse ek apfidmbprevidepelor ctidRley PredysEiop abde

| aps. The laangnaeathebsl tagetdiesjdutiidie be Clewonl ingr resmshuig with

REPLACEMENT SHEETS e%G intervals in between. Instead of a film, open

holding substrates, such as nets or gauzes, may be provided
5.  for the alignment of the projeétions, particularly where
they consist of large pieces of swelling compound. In one
particularly preferred embodiment, the bottom surface of
the film is in contact with and preferably joined to the
inside of the sheet-metal casing.

10 In this way, the sheet-metal casing with the film
- holding the projections is easy to bend. The connection
between the casing and the film, preferably in the form of
an adhesive bond, creates a permanent unit of the sheet-
metal, casing and the projections filled with swelling
15 compound. The pipe seal does not have to be specially
adapted in its construction to certain pipe diameters. One
and the same construction can be used both for small and
for large pipe diameters. Only the length of the sheet-
metal casing with the corresponding projections need be
20 adapted to the outer circumference of the pipe. The sheet-
metal casing is preferably in strip form, i.e. its length
in the peripheral direction is generally greater than its

width in the axial direction of the pipe.
In one particularly advantageous embodiment, the
25 projections are formed with axial ribs. 1In this waY, the
metal casing of the pipe seal according to the invention
largely assumes the appearance of a cartridge belt. The
height-to-width ratio of the projections or ribs can vary.
The height, i.e. the radial extent, of the projections is
30 best of the same order as their width. In a preferred
embodiment, the height of the projections is even greater
than their width, but is generally no more than 1.5 times
their width. Before the casing is bent around the pipe,
the interval separating the projections from one another
35 in the peripheral direction of the casing is best on
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2 . them The probl em addressed by the invention was to

provi de a pipe seal which would be sinple and inexpensive to neke,

easy to assenble and, at the same tine, quick and effective 5 in reacting
to heat. The invention is characferized in that proj ections
contai ning swel ling conpound are associated at intervals from one
another with theednsgedefothehsanhentderciaal thaswigth and/ghdeiahdy ofl she

separating the i QjeRqlicHRS anRNtA A1R% IWFIucheed IbyNEneO MM seleTonae
anot her are advantageous in several , res ects. The}é/ gam | i ate asserrbly

and provide forShaRs T theyRroJestignsial | § EﬁFY%?’
swel 1 ing conmpowherally Bulfifécéentt tofallsw almutdwmit itodms fab:l adlatptaxpand

rapidly, 5 GURSS et%.%lur;g ég% al ﬁegggsseal ing the opening formed. In 15

addi tion, swel ling corrpou can e saved. Cood swelling
In one preferred embodiment of the invention, the

swelling compound is largely in contact with the sheet-
metal casing. By virtue of the high thermal conductivity
of the casing, this contact provides for the uniform
10 transfer of heat to the swelling compound. The projections
can be formed by bulges in the film filled with swelling
compound. These bulges may be pockets filled with swelling
compound. The swelling compound may be present in varying
consistency in these pockets‘:, although it is preferably
15 solid. The swelling compound may be in the form a powder
or granules, particularly when the bulges are closed on all
sides which can be accomplished by application of a cover
film, but especially by bonding to the sheet-metal casing.

The film is preferably a thermoforming film, the

20 bulges being formed by thermoforming. The film preferably
consists of a halogen-free, thermoformable material, more
particularly polystyrene. The thickness of the film is -
best between 0.5 and 1 mm and, if desired, may even be-
greater. The film can advantageously be.bent around the

25 pipe without difficul_ty, but is otherwise substantially
stiff or dimensionally stable. '

In one preferred embodiment of the invention, the
swelling compound is in the form of one-piece mouldings
which preferably completely fill the bulges in the film.

30 In this embodiment of the invention, the bulges in the film
do not have to be covered on the open side. The bulges are
formed with particular advantage by thermoforming the film
around the pieces of swelling compound. In this way, the
film closely surrounds and holds the pieces of swelling

35 compound. The pieces of swelling compound advantageously
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conpounds, which are preferably used, have an expansion capacity of
1:10 or nore. By contrast, in known pipe seals with the space-filling
guantities of swelling conpound, consigfrably nore swelling conmpound

t han necessary is used. 20 The projecti-ons on the inside of the
sheet - net al casing are best present in only one position and
preferably h#e® e anhauneian r sur fce ciagidy orTHadersutalv ant By odd L b i n

the form of radi ghvapesfssudist Wheiurd e haait rgaxadmamﬁw the de@f@béms
pi pe. After assenbl and t her mal
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t he rectangular in cross-sectlon. In certain embodiments, they
10 may even be triangular or trapezoidal in cross-section, in
which case they advantageously taper towards the pipe. The
absolute size of the projections can vary. Projections

with a height of 1.5 to 2 cm and a width of 1 to 1.5 cm

have been successful. The radial length of the projections

15 depends on whether they are rib-shaped or axially inter-
rupted or offset. The overall axial width of the sheet-

metal casing is generally between about 7 and 10 cm. With

a width of this order, the pipe seal can be universally

used for various pipe diameters. With particularly small

20 piﬁe diameters, the width of the sheet-metal casing can
also be correspondingly reduced. Similarly, it can be
increased to accommodate particularly large pipe diameters.

The swelling compound is advantageously weather- and
water-resistant. Particularly suitable swelling compounds

25 consist of mixtures based on expanded graphite of the type
described in particular in DE 39 30 722 Al. The composi-

tion of the swelling compound preferably includes at least

one heat-activated swelling compound resistant to high
temperatures, more particularly expanded graphite, option-

30 ally in combination with at least one swelling compound
which responds at low temperatures, and a binder mixture

of heat-activated binders which respond at different

temperatures.
A preferred composition for the swelling compound
35 contains 5 to 40% by weight and more particularly 20 to 30%
This Sheet 4
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35 bottom surface of which they project preferably on one

3 side. The usg_oT a filmprovides for sinple production and
alignment of the projections of swelling congound with fixed
intervals in between. |Instead of a film open hol di ng substrates, .

such as nets or S [
proj ections, parbYcHpighy @fiept least one swelling compo
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gauzes, may be provided 5 for the ali&“ﬁ“?ﬁsﬁﬁnéfﬁ% at

relatively high temperatures, 0 to 30% by weight and more
particularly 10 to 25% by weight of at least one swelling

_compound responding at relatively low temperatures, 30 to

90% by weight and more particularly 50 to 70% by weight of
a binder mixture responding at graduated temperatures and '
0 to 2% by weight of a hydrophobicizing additive, more
particularly hydrophobic silica.

The sweliing codeund resistant to high temperatures
may contain vermiculite and/or perlite instead of expanded
graphite. However, expanded graphite is preferably the
sole constituent. The swelling compound responding at low
temperatures is mainly intended to cause the mixture of
swelling compoﬁnds to expand if desired in the event of
smouldering fires which generally occur at moderately high
temperétures. A suitable swelling mixture responding at
low temperatures may contain phosphates, organic nitrogen
compounds and carbohydrates, as Known per se.

A suitable binder mixture contains approximately 10 to
50% by weight of organic binder, approximately 2 to 20% by
weight of hotmelt adhesive activated by medium temperatures
and approximately 20 to 45% by weight of hotmelt adhesive
activated by high temperatures, more particularly glass.
The swelling pressure of the swelling mixture may be, for
example, 1.4 bar.

The swelling mixture is advantageously bonded by a
thermoset, more particularly an epoxy resin.- Relatively
large sheets can be formed from the swelling mixture and
then cut to the corresponding size of the pieces of swel-
ling compound. It is also poséible to introduce a mould-
able and setting swelling mixture into corresponding moulds
and to ailow it to set therein. Thus, means for holdiﬁg
the swelling compound may be prévided in the form of films
with depressions or cups, such as the known compartment
films and inlays for holding candies in boxes of candies.
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they consist of l|arge pieces of swelling conmpound. In one particularly
preferred enbodi ment, the bottom surface of' , the filmis in contact
with and preferably joined to the i nsi’de of the sheet-netal casing. 10
In this way, the sheet-metal casing with the film hol di ng t he

projections is

Ehbyst sutkenas thaseccanecbei dormed hyettheamofipandag QF
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in the peripheral direction is generally greater than

siRlehe axial direction of the pipe. In one
vant aBeths thebaliewnrimetialle casing and the film with its

projections filled with swelling compound may be produced
in endless formed and joined to one another. The casing
may thus be cut to length to accommodate standard pipe
diameters. After being around the pipe, the sheet-metal
casing may be held together by a clamp strap. Outwardly
projécting chamfers may be provided at the ends of the
sheet-metal casing and may be screwed or otherwise joined
together. 1In addition, tabs projecting radially outwards
which are provided with fastening holes are advantageously
bent from one longitudinal edge of the sheet-metal casing
which comes into contact with a wall or ceiling. Tooth-
like tabs directed radially inwards may be bent from the
free longitudinal edge of the sheet-metal casing, optional-
ly forming an additional mechanical anchor for the projec-

tions filled with swelling compound and enclosing them

25

30

between the sheet-metal casing and the pipe in the as-
sembled position. 1In addition, a gasket may be associated
with the pipe seal, more particularly on that side facing
a wall or ceiling. This gasket may be made of a non-
inflammable material, more particularly a flame-retardant
foam. The gasket seals the opening in the wall, particu-

larly in cases where the pipe does not fit tightly therein.

35

Other features of the invention will become apparent
from the following description of preferred embodiments in
conjunction with the claims. The individual features may
appear either individually or in combination with one
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25 .projections are formed with axial ribs. In this way, the met al

- casing of the pipe seal according to the invention | ar gel y assunes
the appearance of a cartridge belt. The 8 hei ght-to-width ratio of the
projections or ribs can vary. - - The height, i.e. the radial extent, of

t he projectionsanstB8r iheatgiéen hemisadimenrtder Ixs thecidramiagls: In a

preferred enbo I ght e PTAIRSd inht ISF SMeD Dheaher
than their wdth, bu?kgg generao%g %b ﬁ%%% thgﬁ 1.5 fines their

width. Before theneasi ng i s bent around the pipe, t he interval
separating the proj egigape 4 rsaneamlaamuyenﬁktraws vaeripassi glhlaodtiments

direction Of th%fcgilggd1v1dbe sheet-metal casing comprising pro:ectlons
filled with swelling compound.
Figure 3 is a section on the line III-III in Fig. 2.
Figure 4 shows detail A of Fig. 3.
Figure 5 shows another embodimeht of the invention
10 with offset projections. '
Figure 6 shows part of the sheet-metal casing with
tooth-like holding means.
The embodiment of the invention illustrated in Fig. 1
shows a pipe seal 1 on a plastic pipe 2, the side facing a
15 wall formed with an opening being visible. The pipe seal
1 comprises a metal casing 3 of flexible sheet metal. The
sheet-metal casing is circularly bent and consists of a
sheet-metal strip of which the narrow sides comprise tabs
4 bent outwards at a right angle which adjoin one another
20 and which are joined together by screwthreaded fastenings
5. Holed fastening tabs 6 are bent from the longitudinal
sides of the sheet-metal casind 3 on that side of the pipe
seal facing the wall opening, their function being to fix
the pipe seal to a wall or ceiling. Projections 7 of
25 rectangular cross-section serving as spacers project
radially from the inside of the sheet-metai casing 3 to the
pipe 2, the radial extent of the projections being about
1.25 times their width. The projections 7 have an outer
shell of a film 8 and are filled internally with bolt-like
30 or rib-like pieces 9 of solid swelling compound. The film
8 is formed by a strip of film which is in contact with and
bonded to the inside of the sheet-metal casing 3. In the
vicinity of the projections 7, the film has pocket-like
bulges surrounding the pieces 9 of swelling compound. The
35 " interval separating the projections 7 substantially corre-

This Sheet Has Been R
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4 . average of the sanme order as the width and/or height of the
projections and is also influenced by the crgss- sectional shape of the
proj ections. Interval s such as these are general ly sufficient to

al | ow abundant room for adaptation 5 to various pipe dianeters.

In one preferredspepdsi kenthefwidih iodyEhei projeqkions on\idig ingidenpsurkPe i s

largely in contaghewittheth® Tagthg 3. IRt eheCaSciaitBy off rinee wipd hetmé gh
t her mal conducti \i

| of the casin t,hi.s cont act for. the
i1 orm 200Ut o HOEBEVBRen BRS | BAEREYEhel 114y COMbELAPOULIHISES 0.t VEtE:
can be forned bysﬁmbge&henpbhketslﬁofméﬂeﬂnmthh $idhl ingthe regbopoafidthe
These bul geg ”ayggﬁgggﬁngé B'ak%ddﬂéwqdﬂmﬁﬂdémhlde c£OMPURe if€ide of

swel i ng conpoun resent in-va
the sheet—metal casing 3 t e pieces 9 of swelling compound

are largely in contact with the sheet-metal casing 3.

It can be seen from Fig. 1 that the projections 7

filled with swelling compound are open at their longitudi-

10 nal sides. In the event of fire, therefore, they are
rapidly heated by hot gases and are thus able to develop
their swelling effect. Through the intense swelling of the-
swelling compound, the gaps between the_projections 7 are
closed. The swelling compound compresses the plastic pipe -

15 2 as it softens under the effect of heat and thus seals the
opening in the wall.

It can be seen from Fig. 6, which shows a sheet-metal
casing 3 before bending, that the longitudinal edge 10 of
the sheet-metal casing 3 reﬁote from the wall may be

20 provided with teeth 11 which, after bending, project
radially towards the pipe. The teeth 11 form a mechanical
anchor for the projections 7 in the space between the
sheet-metal casing 3 and the pipe 2, even when the film 8
is not bonded to the casing or if any bond established has

25 separated with time. '

Figures 2 and 3 are divided up into parts a), b) and
c) and show the film bonded to the casing 3 before bending
around the pipe. Various cross-sectional forms of the
projections 7 or bulges and pieces 9 of swelling compound

30 are shown. Part a) of the Figs..shows a rectangular cross-
section of the pieces 9 of swelling compound and the
projections 7 in the f£ilm 8. Part b) shows triangular
cross—~sections of the pieces 9' of swelling compound and
the bulges 7' while part c) shows trapezoidal cross-sec-

35 tions of the pieces 9" of swelling compound and the bulges

.y
!
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consistency in these pockets, although it is preferably 15 solid. The

smelllng conpound may be in the forma powder or granul es,
particularly when the bul ges are closed on 3P| si des whi ch can be
acconpl i shed by application of a cover film but especially by bonding
to the sheet-net @' ofisthg. film 8. The filmis preferably a thernoformng
flim the 20 bul 9esebglhPa hocHEd bpatReayober Bibd- 3 Wi 41 1grges! seably
consi sts of a hal ogen-

her mof or mabl e naterla gartlcu arly
pol yst yr ene. Théttﬁﬁﬁkhés§e%ﬂ that rthenpieces 9 Bgsﬁwﬁéﬂﬁégncﬁm ound Bave,
gnd i f dezi rﬁd afByineven bﬁrﬁace gr?éefllim is| eheswofdimad ageousd ythe
ent around_the 25 I pe wi.t hout, di ut r wi

subst anti al Isy p1ec§$ SF (ﬁ%ﬁe]f%slln a%& Xvﬁ“&% andg ?:htlg \%ffngs Yo the
preferred enbodi sumface th@renﬁenuﬁn1th1&awayy tbaetﬂﬁwgscéhpﬁﬁnéwebllﬁg

the form of one- Ebﬁﬁ%uﬁauéﬁé Q&%hanlcal‘ﬂﬁ}' QHci%ﬁé&rﬁb'ﬁhémb@seb}f %ﬂ:ﬁe&he
bulges in the film 30 I n S %gggd nt of the invention, the bulges in

the film d&1RBE Ha?@r?ﬁ bt A BB+t he open side. The bul ges are
formed with particul aFrigdranbagholty thetherorlditegntltdve |fur the shape of
10 the projections 7'''. The projections 7''' are substan-

tially cubic in shape and are arranged in three adjacent
rows axially of the casing,. the rows being offset from one
another in such a way that the projections 7''' of the
following row are staggered. In this embodiment, the

15 projections 7''' have a larger surface compared with the
rib-like shape so that the swelling compound develops its
effect even more quickly in the event of fire. 1In this
case, too, the projections may be triangular or trapezoidal
in cross-section similarly to the illustration in Fig. 3.

20 Cylindrical projections (knobs) of round cross-section
suitably filled with swelling compound may also be provi-
ded.
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around the pieces of swel.l ing conpound. In this way, the Cfirmcl osel y

surrounds and hol ds the pi eces of swelling 35 conHm”m” nﬂ s of
swel I'i ng compound advant ageously mnﬁ’ﬁ

5 . have an uneven surface and/or undercuts. %iltm ms s

advant ageously dr aRRE¥S | east partly into the depre55| ons

1. A pipe seal comprising a sheet-metal casing (3)
bendable. around a pipe (2) and a swelling compound (9)
arranged on the inside thereof which, in the event of fire,
5 is capable of sealing the pipe (2) ahd/or a wall channel
characterized in that projections (7) containing swelling
compound are associated at intervals from one another with
“the inside of the sheét-metal casing (3).
2. A pipe seal as claimed in claim 1, characterized in

10 that the projections (7) are in the form.of radial spacers
between the sheet-metal casing (3) and the pipe (2).

3. A pipe seal as claimed in claim 1 or 2, characterized
in that the projections (7) are joined to the sheet-metal
casing (3).

15 4. A pipe seal as claimed in any of the preceding claims,
characterized in that the intervals between the projections
(7) before bending of the sheet-metal casing (3) are large
enough to enable the sheet-metal casing (3) to be bent
around pipes (2) with a small external diameter without the

20 projections (7) interfering with one another. '
5. A pipe seal as claimed in any of the preceding clainms,
characterized in that the projections (7) are provided on
a film (8) from the bottom surface of which they project
preferably on one side.

25 6. A pipe seal as claimed in claim 5, characterized in
that the bottom surface of the film (8) is in contact with
and preferably joined to the inside of the sheet-metal
casing (3).

7. A pipe seal as claimed in claim 5 or 6, characterized

30 in that the film (8)'can be bent around the pipe (2),
preferably together with the sheet-metal casing (3), but is
otherwise substantially stiff.

8. A pipe seal as claimed in any of the preceding claims,
charhcterized in that the projections (7) are in the form

35 of axial ribs. '
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thus forned so that the pieces of swelling corrpound are flrmy ~

mecHani cal ly anchored in the bulges. In addition, 5
swel I i ng conmpound best have a substantially flat b Wﬂﬂl S
can advantageously lie in the - bottom surfl&e -of the f| fFm ”/]
projections and preferably the pieces of swelling conpound nmay *be*

substantially g.ect %nﬁﬂbérséél FDe3ainedi m arhﬁ dfethalﬂilré?fﬂidﬁiqfellh&ms,

t hey 10 may even tri an t.r.apezoi r

whi ch case they ad? 21‘&‘5 385 h‘be’f’hﬁ%\rfg\%‘r ds%t % eﬁ%’héﬁ%é (7t) els
size of the proj ectQﬁ)rtdlecaﬁamﬂarqrder Rsoj eand mmeferabm greatesi g}'hﬁn@f their
to 2 cmand a w dt iiQfenl to 1. 5 cm have been successful. The radi aI

| engt h of the§r01ect|ons 15 pends_on et her th re rib-shape g

axially inter- 1G-upfeBiBe %?? é"ts clypped, 1o A1Y é’&lyg evfﬁ?%e%’f ‘fﬁ aims,
sheet - nmet al casimagtiesigedeinl thabetheeinbéoval 7sepakat(ingmthepriojec-
a wdth of this ordgioy, stwt)p'fBSmSSHla Qﬂﬁtﬁér ﬁxveﬁé%é%ph Jalu%fi‘}efc%oﬁeof

vari ous pipe dlaneters particularly sma pl pe anmet
wi dth of the sheet -th& afheetsmegadafasing’ @)sdefersoriteshdnemyl }SréﬂﬁEeHn
Simlarly, it CarlduErage of the same order as the width and/or height of the

10 projections (7).

11. A pipe seal as claimed in any of the preceding claims,
characterized in that the swelling compound (9) is substan-
tially in contact with the sheet-metal casing (3).

12. A pipe seal as claimed in any of the preceding clainms,

15 characterized in that the projections (7) are formed by
bulges in a film (8) filled with swelling compound (9).
13. A pipe seal as claimed in any of claims 5 to 12,
characterized in that the film (8) is a thermoforming film
and the bulges are formed by thermoforming.

20 14. A pipe seal as claimed in any of the preceding claims,
characterized in that the swelling compound (9) is formed
by one-piece mouldings which preferably completely £ill the
bulges in the film (8).

15. A pipe seal as claimed in claim 14, characterized in

25 that the film (8) is formed by thermoforming around the
pieces (9) of swelling compound.

16. A pipe seal as claimed in claim 14 or 15, charac-
terized in that the pieces (9) of swelling compound have an
uneven surface and/or undercuts into which the film (8) is

30 at least partly drawn.

17. A pipe seal as claimed in any of claims 14 to 16,
characterized in that the.pieces (9) of swelling compound
have a substantially flat bottom surface and are preferably
rectangular, triangular or trapezoidal in cross-section.

35 18. A pipe seal as claimed in any of the preceding claims,
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iincreased to acconmpdat e particularly |arge pipe dF’a"r/ré'tfgrms. \‘; \“\ The
t.
L

swel1ing conpound is.advant ageously weat her- and m
Particularly suitable swelling conpounds 25 13consi s \\ ased on

expanded graphite of the type described in partixul®ar in DE 39 30 722
Al . The conposi- charadtedrizefl ihetisatethiengwebhimy bnposhndr 49) yis nelakies-at
| east one hea;tﬁéig}aitvgt_g.gsig@‘l,h{:pg conpound resistant to high
t enperatures, nore partlcfiar y expanded graphite, option- 30 _,ally in.
conbi nation with a94 edsPiBReS8LIAT FFaddRFotRANY of thEi BreredinghFdadmsy ow
tenperatures, and ghdddudRiriFiedt Uie that - the healelddhigv at@sbdindlers) whicha

A preferred conposition-

for the ouel 1Tng dBHEBHR Pased 85T bibERaea qrappite; | Pl “nd ror e
particularly 20 t 2B0%A pipe seal as claimed in any of the preceding claims,
' characterized in that the sheet-metal - casing (3) and
preferably the film (8) formed with the bulges are made in
the form of an endless strip and are cut to the required

10 length.
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6 . » by weight of at |east one swelling conpound respondi ng at
relatively high tenperatures, 0 to 30% by wei ght and nore particul arly
10 to 25% by wei ght of at |east one swelling conmpound respondi ng at
relatively | ow tenperatures, 30 to 5 éﬁ@bby wei ght and nore particularly
50 to 70% by wei ght of a binder m xture respondi ng at graduated

t enper at ures and 0 to 2% by wei ght of a hydrophobicizing additive,

nor e particularly hydrophobig fildce.r a ¢ ¢ The swel | i ng conpound
resistant to high tenperatures 10 may contain vermculite and/or perlite
I nstead of expanded ' :

A pipe seal with a sheet-metal casing bendable around a
pipe

The invention relates to a pipe seal (1) comprising a
sheet-metal casing (3) bendable around a pipe (2) and a
swelling compound (9) arranged on the inside thereof which,
in 'the event of'fire, is capable of sealing the pipe (2)
and/or a wall channel. According to the invention, projec-
tions (7) containing swelling compound are.associated at
intervals from one anothef with the inside of the sheet-
metal casing (3).

(Fig. 1)
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graphite. However, expanded graphite is preferably the sol e
constituent. The swelling conpound respondi ng at | ow "tenperatures is
mai nly intended to cause the nixturqﬁ?f swel I'i ng compounds to expand
if desired in the event of 15 smpul dering fires which generally occur at
. noderately high tenperatures. A suitable swelling m xture respondi ng
at | ow t enperatures may contai n phosphates, organic nitrogen '
A sui tabl e bi nder
of_ organi c bi nder,
+eSact i vat ed by

V\g-: ght of hotnelt
rcil arly gl ass.

o

conpounds and car bohydrates, as
m xture coritai ns approximately 10 to 24
approximately 2 to 20% by
medi um t enper at ures and ap
adhesi ve activated by hjetf=
The swelling pressure of t 25 exanpl e,
1.4 bar. y \ ed by a
t hernoset, nore parti " A\ ge sheets
can be forned f/re 4 \

correspondi ng
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30 , li«g conpound. It is also possible to introduce a noul d- abl e
and setting swelling mxture into correspondi ng noul ds and to all ow
it to set therein. Thus, nmeans for hol ding the swel |l ing conpound may
be provided in the formof filns 2/2wi t h depressions or cups, such as

t he known conpartnent 35 films and inlays for holding candies in boxes
of candi es. '

7|8
8 |7 )
|
i Fig.5

Sheet Has Been Rzilaced '
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Films sueh as these can be fornmed by thernoform ng or by I Olg},bdigls What h
perforated/studded rollers into correspondi ng nmoul ds and may even be
very thin-wall ed and flexible. The depressions nay be filled with

swel I'ing conpound in liquid, 5 paste-like or fine-particle form after
whi ch the swelling conpound is preferably solidified, for exanple by
setting of a thernpbset resin. Formng by extrusion is al so pos-

si bl e. Both the sheet-netal casing and the filmwith its 10
projections filled with swelling conpound nay be produced i n endl ess
formed and joined to one another. The casing may thus be cut to length

to accormodat e AtBHRSr #S3lpdith 2 grhpgtopetal AF?%%n%ePﬁﬁd%Pb%nﬂr?HEdpiape

t he sheet-netalpipe casing may be held together by a clanp strap.

Qutwardly 15
sheet - net al

projecting chanfers may be provided at the ends of the

casing and may be screwed or ot herw se joined t oget her.
addi tion, tabs proj eErimiglpyanbiey sedakessto a phpehsapt gePBPrisingi eh

fast eni ng hol esstigeet afvedll ag&O1Isd Ybendable around a pipe and a swelling

10

15

20

25

30

compound arranged on the inside thereof which, in the event
of fire, is capable of ~sealing the pipe and/or a wall
chanr:el.

A pipe seal of the type in question is used to protect
openings or channels in walls or ceilings where pipes pass
through. The pipes are generally made of thermoplastics,
more particularly polyvinyl chloride, polyethylene and
polypropylene, and are generally circular in cross-section,
pipes with external diameters of 32 to 400 mm mainly being
used in the construction industry. _

A pipe seal with very good fire-proof properties is
described in applicants' DE 39 30 722 Al. However, it is
too convenient for some applications and entails preassem-
bly of its components in accordance with the particular
pipe diameter.

EP 0 486 299 Al describes a bendable sheet-metal
sleeve or a sheet-metal casing provided on its inside with
a laye;: of mouldable swelling compound.. In addition, a
strip of plastic swelling compound may be associated with
this layer to ensure that the metal caslhg with the swel-

_ling compound fits tightly around the pipe.

In a known modification of this construction, the
inside of the metal casing is coated solely with a viscous
paste of swelling compound.

Finally, it is known that pipes or cables in wall
channels can be wrapped in endless tapes of narrow strips
of solid swelling compound based on waterglass which are
welded between two films and which can be wrapped around
the pipes or cables to be protected in one or more laps.

The lapis are held together by the brickvork surrounding
REPLACEMENT SHEETS SG
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bent from one | ongi tudi nal edge of the sheet-netal casing 20  which cones

into contact with a wall or ceiling. Tooth- | i ke tabs directed
radially inwards may be bent fromthe free longitudinal edge of the
sheet-netal casing, optional- |y form ng an additional nechani cal
anchor for the projec- tions filled with swelling conpound and

encl osi ng them 25 bet ween the sheet-netal casing-and the pipe in the as-
senbl ed position. In addition, a gasket ngy be associ ated with the
pi pe seal, nore particularly on that side facing a wall or ceiling.
Thi s gasket nag be made of a non- i nfl anmabl e material, nore
particularly a ReMne-retardant 30 foam The gasket seals the opening in

the wal |, particu- The prdiirdm addreases bietketimventplonicas kot PEPYideght |y
therein. a pipe G&El JHHidULLR18" bEhEi%ﬁi@néﬁ&”iﬂ&iﬂemmoaﬂﬁﬁrﬁnt
fromthe follomn%gpdescrlptlon of preferred enbodi nents jn 3 .

conj unction mﬁ?ﬁSYFEP(ﬂﬁﬁQﬂQIGTﬁBdirﬁﬁ\ﬁqﬁuﬁamﬁeﬁﬁBFesqﬂbﬁkégi ?5568&%”8ither

i ndi vi dualsl y oin reactiihg ned itosatwi t h one

The invention is characterized in that projections
.containing swelling compound are associated at intervals
from one another with the inside of the sheet-metal casing.
The intervals separating the projections containing swel-

10 ling compound from one another are advantageous in several
respects. Thej facilitate assembly and provide for rapid
and substantially uniform heating of the swelling compound
in the event of fire so that it is able to expand rapidly,
compressing the pipe and sealing the opening formed. 1In

15 addition, swelling compound can be saved. Good swelling
compounds, which are preferably used, have an expansion
capacity of 1:10 or more. By contrast, in known pipe seals
with the space-filling quantities of swelling compound,
considerably more swelling compound than necessary is used.

20 The projections on the inside of the sheet-metal
casing are best present in only one position-and preferably
have the same radial height. They may advantageously be in
the form of radial spacers between the sheet-metal_ casing
and the pipe. After assembly, therefore, they are in

25 mechanical and thermal contact with the tube they enclose.
The projections are with advantage permanently connected to
the sheet-metal casing which provides for easy assembly.
The intervals between the projections are best large enough
to enable the sheet-metal casing even to be bent around

30 pipes" with a small external diameter without the projec-
tions interfering with one another.’

'In one preferred embodiment, the projections are
provided on a holding substrate for the projections of
swelling compound, more particularly on a film, from the

35 bottom surface of which they project preferably on one
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8 another in a given enbodinent. In the draw ngs: Figure 1

shows a preferred enbodi nent of the inven- tion. Figure 2

schematically illustrates various enbodi nents 5 of an indivi dual

sheet-nmetal casing conprising projections filled with swelling

conpound. Figure 3 is a section on the line Ill-I1l in Fig. 2
3

side. The use of a film provides for simple production and
alignment of the projections of swelling compound with
fixed intervals in bhetween. Instead of a film, open
holding substrates, such as nets or gauzes, may be provided

S for the alignment of the projections, particularly where
they consist of large pieces of swelling compound. In one
particularly preferred embodiment, the bottom surface of
the film is in contact with and preferably joined to the
inside of the sheet~metal casing.

10 "~ In this way, the sheet-metal casing with the film
holding the projections is easy to bend. The connection
between the casing and the film, preferably in the form of
an adhesive bond, creates a permanent unit of the sheet-
metal casing and the projections filled with swelling

15 compound. The pipe seal does not have to be specially
adapted in its construction to certain pipe diameters. . One
and the same construction can be used both for small and
for large pipe diameters. Only the length of the sheet-
metal casing with the corresponding projections need be

20 adapted to the outer circumference of the pipe. The sheet-
metal casing is preferably in strip form, i.e. its length
in the peripheral direction is generally greater than its
width in the axial direction of the pipe. ' '

In one particularly advantageous embodiment, the

25 pfojections are formed with axial ribs. .In this way, the
metal casing of the pipe seal according to the invention
largely assumes the appearénce of a cartridge belt. The
height-to-width ratio of the projections or ribs can vary.
‘The height, -i.e.. the radial extent, of the projections is

30 best of the same order as their width. In a preferred
embodiment, the height of the projections is even greater
than their width, but is generally no more than 1.5 times
their width. Before the casing is bent around the pipe,
the interval separating the projections from one another

35 in the peripheral' direction of the casing is best on
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Figure 4 shows detail A of Fig. 3. Figure 5 shows anot her

enbodi nent of the invention 10 . wth offset projections. Fi gure
6 shows part of the sheet-netal casing with toot h-1i ke hol di ng neans.
The enbodi nent of the invention illustrated in Fig. 1 shows a pi pe
seal 1 on a plastic pipe 2, the side facing a 15 wall fornmed with an
openi ng being visible. The pipe seal 1 conprises a netal casing 3 of
fl exi bl e sheet netal. The sheet-nmetal casing is circularly bent and
consists of a sheet-nmetal strip of which the narrow sides conprise

t abs 4 bent outwards at a right angle which adjoin one another 20

and whi ch are jverese ofgehleesally crtdexvdy chdcdifitht &umd s height 6f tid ed

fasteni ng tab;%{éé?é}éﬁg%tgﬁéﬂ@éryi%éﬁgﬁfﬁﬁgﬁ§gd by theS #8806l ona1

sheet-netal c at side o seal facing the wal
openi ng, thei rSHaRRt PEn the Rredeqtitens.  Ipkerpppe Sugh 35 Lthede are
cei ling. Pr oj@td 0y sufffidient £6CABDGW! abundaws raRcifioanadaptation as

fgafﬁ;s Qroje&& variouJ€E¥§ﬂldﬁ5k%%@EEbe i nsi de of the sheet-netal casing 3

In one preferred embodiment of the invention, the
swelling compound is largely in contact with the sheet-
metal casing. By virtue of the high thermal conductivity
of the casing, this contact provides for the uniform

10 transfer of heat to the swelling compound. The projections
can be formed by bulges in the film filled with swelling
compound. These bulges may be pockets filled with swelling
compound. The swelling compound may be present in varying
consistency in these pockets, although it is preferably

15 solid. The swelling compound may be in the form a powder
or granules, particularly when the bulges are closed on all
sides which can be accomplished by application of a cover
film, but especially by bonding to the sheet-metal casing.

The film is preferably a thermoforming' film, the

20 bulges being formed by thermoforming. The film preferably
consists of a halogen-free, thermoformable material, more
particularly polystyrene. The thickness of the film is

"best between 0.5 and 1 mm and, if desired, may even be
greater. The film can advantageously be bent around the

25 pipe without difficulty, but is otherwise substantially
stiff or dimensionally stable. '

In one preferred embodiment of the ihvention, the
swelling compound is in the form of one-piece mouldings
which preferably completely fill the bﬁlges in the film.

30 In this embodiment of the invention, the bulges in the film
do not have to be covered on the open side. The bulges are
formed with particular advantage by thermoforming the film
around the piecés of swelling compound. In this way, the

film closely surrounds and holds the pieces of swelling

35 compound. The pieces of swelling compound advantageously

|REPLACEMENT SHEET| -
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pi pe 2, the radial extent of the projections being about 1.25 tines
their width. The projections 7 have an outer shell of a film8 and
are filled internally with bolt-1like 30 or rib-like pieces 9 of solid
swel ling conpound. The film 8 is fornmed by a strip of filmwhich is
in contact with and bonded to the inside of the sheet-netal casing 3.

In the

vicinity of the projections 7, the film has pocket-1like

bul ges surroundi ng the pieces 9 of swelling compound. The 35 °~ interval
separating the projections 7 substanti al I? corre-

10

15

20

25

30

35

have an uneven surface and/or undercuts. The film is
advantageously drawn at least partly into the depressions
thus formed so that the pieces of swelling &ompound are
firmly mechanically anchored in the bulges. In addition,
the pieces of swelling compound best have a substantially
flat bottom surface. This can advantageously lie in the
bottom surface of the film. The projections and preferably
the pieces of swelling compound may be substantially
rectangular in cross-section. 1In certain embodiments, they
may even be triangular or trapezoidal in cross-section, in
which case they advantageously taper towards the pipe. The
absolute size of the projections can vary. Projections
with a height of 1.5 to 2 cm . and a width of 1 to 1.5 cm
have been successful; The radial length of the projections
depends on whether they are rib-shaped or axially inter-
rupted or offset. The overall axial width of the sheet-
metal casing is generally between about 7 and 10 cm. With
a width of this order, the pipe seal can be universally
used for various pipe diameters. With particularly small
pipe diameters, the width of the sheet-metal casing can
also be correspondingly reduced. Similarly, it can be
increased to accommodaté particularly large pipe diameters.

The swelling compound is advantageously weather- and
water-resistant. Particularly suitable swelling compounds
consist of mixtures based on expanded graphite of the type
described in particular in DE 39 30 722 Al. The composi-
tion of the swelling compound preferably includes at least
one heat-activated swelling compound resistant to high
temperatures, more particularly expanded graphite, option-
ally in combination with at least one swelling compound
which responds at low temperatures, and a binder mixture
of heat-activated binders which respond at different
temperatures.

A preferred comp051tion ~for the swelling compound
contains 5 to 40% by welght and more partlcularly 20 to 30%

[REPLACEMENT SHEET
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9 sponds to the width of the projections on the inside of the

sheet-netal casing 3. In the vicinity of the pipe, the I ntervals are
narrower, i.e. only about half as wi de. Since the pockets formed in
the filmin the region of the 5 projections.7 are open on that side
facing the inside of the sheet-netal casing 3, the pieces 9 of
swel I i ng conpound are largely in contact with the sheet-netal casing
3. It can be seen fromFig. 1 that the projections 7 filled
with swelling conpound are open at their I%ngitudi- 10 nal sides. In
the event of fire, therefore, they are rapi dly heated by hot gases and

are thus abl e by weighgpof at dpapt onel svalling cePmpound KAFRONEiNGt afise

swel I'ing 0}‘ thg-elativawl hige cenperdturdde @aps 1ed BEwdihtdra@ice abirens 7
ar e Cl 0seaq.

as it softens &R E%Piggii}Egt%g?gﬁgggygﬁg?%ﬁﬁ:ggé%€51%4é¥nééélﬁdﬁil%gg ’
compound responding at relatively low temperatures, 30 to
S 90% by weight and more particularly 50 to 70% by weight of
a binder mixture responding at graduated temperatures and
0 to 2% by weight of a hydrophobicizing additive, more
particularly hydrophobic silica.
The swelling compound resistant to high temperatures
10 may contain vermiculite and/or perlite instead of expanded
graphite. However, expanded graphite is preferably the
sole constituent. The swelling compound responding at low
temperatures is mainly intended to cause the mixture of
swelling compounds to expand if desired in the event of
15 smouldering fires which generally occur at moderately high
temperatures. A suitable swelling mixture responding at
low temperatures may contain phosphates, organic nitrogen
compounds and carbohydrates, as knéwn per se. '
A suitable binder mixture contains approximately 10 to
20 50% by weight of organic binder, approximately 2 to 20% by
weight of hotmelt adhesive activated by medium temperaturéé
and approximately 20 to 45% by wei@ht of hotmelt adhesive
activated by high tempe:atures; more particularly glass.
The swelling pressure of the éwelling mixture may be, for
25 example, 1.4 bar. B
The swelling mixture is advantageously bonded by a
- thermoset, more ‘particularly an epoxy resin. Relatively
large sheets can be formed from the swelling mixture and
then cut to the corresponding size of the pieces of swel-
30 ling compound. It is also possible to introduce a mould-
able and setting swelling mixture into corresponding moulds
and to allow it to set therein. Thus, means for holding
the swelling compound may be provided in the form of films
with depressions or cups, such as the known compartment
35 films and inlays for holding candies in boxes of candies.
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opening in the wall. " It can be seen fromFig. 6, which shows a
sheet - net al © casing 3 before bending, that the |ongitudi nal edge 10 of
the sheet-netal casing 3 renote fromthe wall may be 20 provi-ded with
teeth 11 which, after bending, project radially towards the pipe.
The teeth 11 form a nechani cal anchor for the projections 7 in the
space between the sheet-nmetal casing 3 and the pipe 2, even when the
film8 is not bonded to the casing or if any bond est abl i shed has 25
separated with tine. Figures 2 7%nd 3 are divided up into parts
a), b) and c) and show the fil mbonded to the casing 3 before bending
around t he pipeilmsvanbnuascmheseseahibnanhmem;hj thermoformipgojoacthyons 7

or bulges and gpesesqd ?é@fdﬁ%eﬁ?@gﬁagdsQol%@ﬁ'ﬁeﬁhemonpﬂﬁor@l §f the

Figs. shows a rectan u | eces of sme I|ng
conpound and t Rgulds a“‘Br‘B?%c‘t‘(%h?*’?"ieﬁ'Yt kBiprpmlded aF‘ér’E' ik} Th
triangul ar deptessiofeqiay e giliea witaraesvdll iolg sembbung Dwripopnid ,and

the bulgeg 7' WaLkE-R§kE & FIINSAt3RG20!Edn, CLPE8rSEhich the swelling

compound is preferably solidified, for example by setting

of a thermoset resin. Forming by extrusion is also pos-
sible. _

Both the sheet-metal casing and the film with its

10 projections filled with swelling compound may be produced

in endless formed and joined to one another. The casing

may thus be cut to length to accqmmbdate standard pipe

diameters. After being around the pipe, the sheet-metal

casing may be held together by a clamp strap. Outwardly

15 projecting chamfers may be provided at the ends of the

sheet-metal casing and may be screwed or otherwise joined

together. 1In addition, tabs projecting radially outwards

which are provided with fastening holes are advantageously

bent from one longitudinal edge of the sheet-metal casing

20 which comes into contact with a wall or ceiling. Tooth-

'like tabs directed radially inwards may be bent from the

free longitudinal edge of the sheet-metal casing, optional-

ly forming an additional mechanical anchor for the projec-

tions filled with swelling compound and enclosing them

25 between the sheet-metal casing and the pipe in the as-

sembled position. 1In addition, a gasket may be associated

with the pipe seal, more particularly on that side facing

a wall or ceiling. This gasket may be made of a non-

inflammable material, more particularly a flame-retardant

30  foam. The gasket seals the opening in the wall, particu-

larly in cases where the pipe does not fit tightly therein.

Other features of.the invention will become apparent

from the following description of preferred embodiments in

conjunction with the claims. The individual features may

35 appear either individually or in combination with one



35 tions of the pieces 9" of swelling conpound and the bul ges

10. 7" of the film 8. Figure 4 shows part a) of Fig. 3 on a
| ar ger scal e. It can be seen that the pieces 9 of swelling conpound
have an uneven surface. The film8 is thernoformed around the

8

another in a given embodiment. In the drawings:
Figure 1 shows a preferred embodiment of the inven-
tion. |
| Figure 2 schematically illustrates various embodiments
5 of an individual sheet-metal casing comprising projections
filled with swelling compound.
Figure 3 is a section on the line III-III in Fig. 2.
Figure 4 shows detail A of Fig. 3. _
Figure 5 shows another embodiment of the invention
10 with offset projections.
Figure 6 shows part of the sheet-metal casing with
tooth-like holding means.
The embodiment of the invention illustrated in Fig. 1
shows a pipe seal 1 on a plastic pipe 2, the side facing a
- 15 wall formed with an opening being visible. The pipe seal
1 comprises a metal casing 3 of flexible sheet metal. The
sheet-metal casing is circularly bent and consists of a
sheet-metal strip of which the narrow sideé conmprise tabs
4 bent outwards at a right angle which adjoin one another
20 and which are joined together by screwthreaded fastenings
5. Holed fastening tabs 6 are bent from the longitudina.i
sides of the sheet-metal casing 3 on that side of the pipe
seal facing the wall opening, their function being to fix
the pipe seal to a wall or ceiling. Projections 7 of
25 rectangular cross-section serving as spacers project
radially from the inside of the sheet-metai casing 3 to the
pipe 2, the radial extent of the projections being about
1.25 times their width. The projections 7 have an outer
shell of a film 8 and are filled internally with bolt-like
30 , or rib-like pieces 9 of solid swelling compound. The film
8 is formed by afstrip of film which is in contact with and
bonded to the inside of the sheet-metal casing 3. In the
vicinity of the projections 7, the film has pocket-like
bulges surrounding the pieces 9 of swelling compound. The
35 interval separating the projections 7 substantially corre-
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5 pi eces 9 of swelling conpound and thus clings to the surface

t her eof .

In this way, the pieces 9 of swelling conpound are
mechani cal |y anchored in the bul ges or projec-

tions 7 forned in the

film8. Figure 5 shows another alternative for the shape of 10
the projections 7. The projections 7'"' are substan- tially cubic in
shape and are arranged in three adjacent rows axially of the casing,
the rows being offset from one another in such a way that the
projections 7' '' of the foll owi ng row are staggered. In this

enbodi nrent, the 15 projections 7''' have a |larger surface conpared with
t he ri b- | ERE@NdRape the tHgdth B thel Prodecbigsuan §beeldpids taf the
effect even nogaeqm-ﬁxhltml l&at-:tiage\aent D éhéenchmt{m 6f the pdpe, fthe, the
proj ections WXnQ% ear nQEr{;&éPeZ‘l' abolit it 1¥2ChL 0% de.
simlarly to thel I'n ?%¥ I cal prq]ectlons
(knobs)  of ro§ﬁ@c@r6@§-§9§k9§ﬁ forme@uinabhg f mennw#h¢1Eﬁ&ﬂqqrﬂftﬁﬁﬁpound

may al so ke pr@vojection8€® are open on that side facing the inside of

10

15

20

25

30

35

the sheet-metal casing 3, the pieces 9 of swelling compound
are largely in contact with the sheet~metal casing 3.

It can be seen from Fig. 1 that the projections 7
filled with swelling compound are open at their longitudi-
nal sides. In the event of fire, therefore, they are
rapidly heated by hot gases and are thus able to develop
their swelling effect. Through the intense swelling of the
swelling compound, the gaps between the projections 7 are
closed. The swelling compound compresses the plastic pipe
2 as it softens under the effect of heat and thus seals the
opening in the wall.

It can be seen from Fig. 6, which shows a sheet-metal’

casing 3 before bending, that the longiﬁudinal edge 10 of
the sheet-metal casing 3 remote from the wall may be
provided with teeth 11 which, after bending, project
radially towards the pipe. The teeth 11 form a mechanical
anchor for the projections 7 in the space between the
sheet-metal casing 3 and ‘the pipe 2, even when the film 8
is not bonded to the casing or if any bond established has
separated with time.

Figures 2 and 3 are divided up into parts a), b) and
c) and show the film bonded to the casing 3 before bending
around -the pipe. Various cross-sectional forms of the
projections 7 or bulges and pieces 9 of swelling compound
are shown. Part a) of the Figs. shows a'rectangular cross-
section of the pieces 9 of swelling compound and the
projections 7 in the film 8. Part b) shows triangular
cross-sections of the pieces 9' of swelling compound and
the bulges 7' while part c¢) shows trapezoidal cross-sec-
tions of the pieces 9" of swelling compound and the bulges
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CLAI M5 1. A pipe seal conprising a sheet-netal casing (3)

bendabl e around a pipe (2) and a swelling conmpound (9) arranged on the
i nside thereof which, in the event of fire, 5 i s capabl e of sealing the
pi-pe (2) and/or a wall channel characterized in that projections (7)

ccontaining swelling

10

7" of the film 8.

Figure 4 shows part a) of Fig. 3 on a larger scale.
It can be seen that the pieces 9 of swelling compound have
an uneven surface. The film 8 is thermoformed around the
5 pieces 9 of swelling compound and thus clings to the
surface thereof. In this way, the pieces 9 of swelling
compound are mechanically anchored in the bulges or projec-

tions 7 formed in the film 8.
Figure 5 shows another alternative for the shape of
10 the projections 7''*'. The projections 7''' are substan-
tially cubic in shape and are arranged in three adjacent
rows axially of the casing, the rows being offset from one
another in such a way that the projections 7''' of the
’ following row are staggered. In this embodiment, the
15 projections 7''' have a larger surface compared with the
rib-like shape so that the swelling compound develops its
effect even more quickly in the event of fire. In this
case, too, the projections may be triangular or trapezoidal
in cross-section similarly to the illustration in Fig. 3.

20 Cylindrical projections (knobs) of round cross-section
suitably filled with swelling compound may alsc be provi-
ded.
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conpound are associated at intervals fromone another with t he inside
of the sheet-netal casing (3). 2. A pipe seal as clained in claima1,
characterized in 10 that the projections (7) are in the formof radial
spacers between the sheet-netal casing (3) and-the—pipe.(2). 3.

A pipe seal as clainmed in claim1 or 2, characterized in that the

projections (7) are joined to the sheet-netal "
pi pe seal as clainmed in any of the precedi ng1 cl ai msHm"mmﬂ ng ,"ll zed | n
that the intervals between the projections (7) bet orte Benli ng of the

.Sheet-netal casing (3) are large enough to enabl e the sheet-netal
casing (3) to beChRIMS around pipes (2) with a snmall external di arreter

wi t hout the 20 lprOJﬁCtﬂlw QZ&U dihralding Wt r'btﬂlﬂéi:-Qd@t'fah.ere:a.s:.ng @)

pi pe seal as cl a*) ¥ t he rece(ii ng claims, . cchar act ‘tzgte)d |n
that the project PSR a‘f% 8“’5?0\7% HPpe,n(2) “and jag quelldng, Conpoind,,

surface of whi charhayged gjredthe insidertdfenesns yheqhonen dihee evegt of @lrelA

pi pe seal ag cl ajgedapAbtbabl 3eatiy 2EHENbZS (F) and/or a wall channel

characterized in that projections (7) containing swelling

compound are associated at intervals from one another with
- the inside of the sheet-metal casing (3).

2. A pipe seal as claimed in claim 1, characterized in

10 that the projections (7) are in the form of radial spacers
between the sheet-metal casing (3) and the pipe (2).

3. A pipe seal as claimed in claim 1 or 2, characterized
in that the projections (7) are joined to the sheet-metal
casing (3).

15 4, A pipe seal as claimed in any of the preceding claims,
characterized in that the intervals between the projections
(7) before bending of the sheet-metal casing (3) are large
enough to enable the sheet-metal -casing (3) to be bent
around pipes (2) with a small external diameter without the

20 pro;ectlons (7) interfering with one another.

5. A pipe seal as claimed in any of the preceding clalms,
characterized in that the projections (7) are provided on
a film (8) from the bottom surface of which they project
preferably on one side.

25 6. A pipe seal as claimed in claim 5, characterized in
that the bottom surface of the film (8) is in contact with
and preferably joined to the inside of the sheet-metal
casing (3). '
7. A pipe seal as claimed in claim 5 or 6, characterized

30 in that the film (8) can be bent around the pipe (2),
preferably together with the sheet-metal casing (3), but is
otherwise substantially stiff.

8. A pipe seal as claimed in any of the preceding claims,

characterized in that the projections (7) are in the form
a5 of axial ribs.
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that the bottom surface of the film(8) is in contact with and
preferably joined to the inside of the sheet-netal ——casing (3).
7. A pipe seal as clained in claim5 or 6, characterized 30 i n that

~the film(8) can be bent around the pipe (2), ﬁf
with the sheet-netal casing (3), but is ot herw se mu tlmﬂﬂﬂ T",
stiff. 8. A pipe seal as clained in any of the pretedi ng chal o5,+*

characterized in that the projections (7) are in the form 35 of axi al
ribs.
12

9. A pipe seal as claimed in any of the preceding claims,
characterized in that the height of the projections (7) is
of the same order as, and preferably greater than, their
width.

5 10. A pipe seal as claimed in any of the preceding claims,
characterized in that the interval separating the projec-
tions (7) from one another in the peripheral direction of
the sheet-metal casing (3) before .it is bent is best on
average of the same order as the width and/or height of the

10 projections (7).

11. A pipe seal as claimed in any of the preceding claims,
characterized in that the swelling compound (9) is substan-
tially in contact with the sheet-metal casing (3).

12. A pipe seal as claimed in any of the preceding claims,

15 characterized in that the projections (7) are formed by
bulges in a film (8) filled with swelling compound (9).
13. A pipe seal as claimed in any of claims 5 to 12,
characterized in that the film (8) is a thermoforming film
and the bulges are formed by thermoforming.

20 14. A pipe seal as claimed in any of the preceding clai;s,
characterized in that the swelling compound (9) is formed
by one-piece mouldings which preferably completely £ill the
bulges in the film (8).

15. A pipe seal as claimed in claim 14, characterized in .

25 that the film (8) 'is formed by thermoforming around the
pieces (9) of swelling compouhd.

16. A pipe seal as claimed in claim 14 or 15, charac-
terized in that the pieces (9) of swelling compound have an
uneven surface and/or undercuts into which the film (8) is

30 at least partly drawn.

17. A pipe seal as claiyed in any of claims 14 to 16,
characterized in that the pieces (9) of swelling compound
have a substantially flat bottom surface and are preferably
rectangular, triangular or trapezoidal in cross-section.

35 18. A pipe seal as claimed in any of the preceding claims,
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12 9. A pipe seal as clained in any of the preceding clains,
characterized in that the height of the projections_(7)_is _____ of the sane
order as, and preferably greater than, their width. 5 A pi pe

seal as clained in any of the preceding clains, "ﬂg t hat

t-he interval separating the projec- tions (7) f ﬂ m,n}“mlm"rn t he
peri pheral direction of t he sheet-netal casing (3) ‘hefor® it i*s bent

i s best on average of the sanme order as the width and/or height of the
10 projections (7). 11. A pipe seal as clained in any of the

precedi ng cl ai ns, characterized in that the swelling conmpound (9) is
subst an- ti abhdrd kLG YRACEn MR &L R sheel i i tcingorndNge | J)s weather-
and water-resistant.
19. A pipe seal as claimed in any of the preceding claims,
characterized in that the swelling compound (9) is a
5 mixture based on expanded graphite.
20. A pipe seal as claimed in any of the preceding claims,
characterized in that the sheet-metal casing (3) and
preferably the film (8) formed with the bulges are made in
the form of an endless strip and are cut to the requlred
10 length. :




12. A pipe seal as clained in any of the preceding clains, 15
characterized in that the projections (7) are formed by bulges in a
film(8) filled with swelling conpound (9). 13. A pipe seal as clained
in.any of clains 5 to 12, "characterized in that the film(8) is a
thermoformng film and the bulges are fornmed by thernoformng. 20

14. A pipe seal as clained in any of the precedi ng clains,

characterized in that the swelling conmpound (9) is forned by
one- pi ece noul dings which preferably conpletely fill the bul ges in
the film(8). 15. A pipe seal as crtainmed in claim 14, characterized
in 25 that the film(8) is fornmed by thernoform ng around the

pi eces (9) of swelling conpound. 16. A pipe seal as clained in claim
14 or 15, charac- terized i nat bas the @ ecas (9) of swelling conpound
have an uneven surface and/or undercuts into which the film(8) is 30
at least partly drawn. _ 17. A pipe seal as clained in any of clains’
14 to 16, A piper a=adr ivkthi p tshetett-metsileceasing bendabliei myaasndound

pipe

The invention relates to a pipe seal (1) comprising a
sheet-metal casing (3) bendable around a pipe (2) and a
swelling compound (9) arranged on the inside thereof which,
in the event of fire, is capable of sealing the pipe (2)
and/or a wall channel. According to the invention, projec-
tions (7) containing swelling compound are associated at
intervals from one another with the inside of the sheet-
metal casing (3).

(Fig. 1)
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have a substantially flat bottom surface and are preferably

rectangul ar, triangular or trapezoidal in cross-section. _35 el By
seal as clainmed in any of the preceding clains,

13 characterized in that the swelling conpound (9)
and wat er-resistant.

1/2




19. A pipe seal as clainmed in any of the preceding clains
characterized in that the swelling conmpound (9) is 3 '
expanded graphite. 20. A pipe seal as clained
~cl ai ns, characterized in that the sheet-netal
oreferably the film(8) formed with the bulges are
an endless strip and are cut to the required 10 | engtih.
2/2 )

11§ 8 8 -3 il
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Fig. 2
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