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(57) Abregé/Abstract:

A fire protection cuff (10) having a coat (14) made of fire-resistant material and a strip (12) made of intumescent material Is
characterized in that the coat (14) consists of a flexible mat, which Is folded over around at least one of the longitudinal edges of the
Intumescent strip (12), so that the coat (14) surrounds the intumescent strip (12) at least on one large face and one of the two
longitudinal edges.
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Abstract

A fire protection cuff (10) having a coat (14) made of fire-resistant material and a strip
(12) made of intumescent material is characterized in that the coat (14) consists of a
flexible mat, which 1s folded over around at least one of the longitudinal edges of the
intumescent strip (12), so that the coat (14) surrounds the intumescent strip (12) at least

on one large face and one of the two longitudinal edges.

Fig. 1
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Kire Protection Cuff

Technical subject area

The invention relates to a fire protection cuff consisting of a coat made of a fire-resistant

material and a strip made of intumescent material.

Prior art

Said types of fire protection cuffs have been disclosed 1n a variety of designs. They are
used to seal openings through walls, ceilings or floors of buildings, which have
flammable or meltable pipes, cables or similar fed through them in the event of a fire. For
this purpose, the fire protection cuff is arranged around the pipes or cables so that the
intumescent material, which expands during a fire seals the opening as tightly as possible.
In the process, the fire protection cuff can be arranged either on the exterior of the
opening, i.e. for instance on the wall, through which the opening leads or directly inside
the opening if the latter has a diameter that still provides sufficient clearance between the

pipes or cables and the opening.

Normally, sheet metal is used as coat for the strip. In the event of a fire, saird coat 1s
capable of supporting the swelling pressure of the intumescent material to ensure that the
intumescent material specifically expands toward the direction, in which the opening 1s to
be sealed. However, the disadvantage of known designs is that the coat 1s not very
flexible and it is very expensive to cut it to the desired dimensions on site. Furthermore, a

coat made of sheet metal impairs the adjustment of the fire protection culf in the presence

of narrow radit of bend and 1n narrow spaces.
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Description of the invention

The object of the invention is to create a fire protection cuff, which can be used in a more
flexible way, and which can be adjusted to the respective required dimensions on site

more economically.

According to the invention, the object 1s solved in that the coat consists of a flexible mat
folded over around at least one of the longitudinal edges of the intumescent strip so that
the coat surrounds the intumescent strip at least along one large face and along one of the
two longitudinal edges. The invention is based on the knowledge that even a coat made of
a flexible mat 1s capable of providing an adequate support and directional effect, which
reliably defines the direction of the intumescent strip in the event of a fire toward, which
the latter is to be expanded. Based on the flexible mat, the fire protection cuif can be
adjusted to the respective situation on site without major expenses and the length of the
fire protection cuff can be adjusted on site without major expenses by cutting 1t to the

desired length.

The coat is preferably folded over around both longitudinal edges. This improves the

directional effect of the coat.

An exemplary embodiment of the invention provides that the bead folded over from the
longitudinal side onto the large face has a width that equals at least halt of the thickness
of the intumescent strip. Said width of the bead ensures that the coat forms a channel with
its edges when the intumescent strip 1s expanding, which defines the direction of

expansion of the intumescent matenal.

The bead is preferably not wider than 90% of the width of the intumescent strip. This
cnsures that the expansion of the intumescent material 1n the event of a fire 1s not

impaired by the bead.
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The coat 1s preferably attached on the intumescent strip along its longitudinal edge. This
prevents that the bead completely opens when the intumescent material expands. Instead,
the edge of the coat 1s fastened to the large face of the intumescent strip at an angle of
about 90°, so that the coat essentially forms a duct, out of which the intumescent material

expands directionally.

In the process, the coat can be sewed onto the intumescent strip or connected to the latter

with clasps. Alternatively, the coat can be connected to the intumescent strip with rivets.

The mtumescent strip preferably extends at least 2 mm beyond a line, along which the
coat 1s connected with the immtumescent strip. This way the coat is sufficiently firmly
connected with the intumescent strip so that the latter cannot be detached from the coat at

the beginning of the expansion.

The intumescent strip can be extruded onto the coat. This results in particularly low
manufacturing costs because the fire protection cuff can be manufactured and delivered
in the form of a continuous long strip. The required length i1s only cut from the strip on

site, which can be achieved economically based on the matenial used for the coat.

The intumescent strip can also be manufactured separately from the coat and then glued
onto 1t. This results in very low manufacturing costs. Furthermore, 1t 1s possible without
any problems to cut the respective required length of the fire protection cuff from a
continuous long strip without the need to consider a continuous seam. In combination
with a suitable holder for the fire protection cuff, it can be guaranteed even with a glued

coat that the intumescent pressure 1s effective toward the desired direction.
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The coat preferably has a grammage of at least 100 g/m*. Said type of material provides
the required stability to guide the swelling pressure of the intumescent strip caused by the

fire toward the desired direction.

A material is preferably used for the coat of the fire protection cutf, which is temperature

resistant to at least 500° C. This ensures that the support function of the cuff in case of a

fire is maintained long enough.

The flexible mat can in particular be a fabric or a fleece. In both cases, the fire protection
cuff can economically be cut to the desired size on site, for instance by means of shears,

sheet shears or a cutter knife.

The coat can in particular comprise threads of glass, stone, ceramic and/or metal. This
creates the desired temperature resistance. According to an embodiment of the invention,
a metal strip is inserted between the coat and the intumescent material, consisting for
example of a metal foil or a thin metal sheet. This helps increase the support effect of the
coat without making it significantly more difficult to cut the fire protection cuft to the

desired length.

Accordingly, in one aspect the present invention resides 1n a fire protection cutft,
comprising: an intumescent strip having two opposed faces and two longitudinal edges
extending between the faces; a flexible, fire-resistant fabric material coat around a first
edge of the two longitudinal edges of the intumescent strip and not around a second edge
of the two longitudinal edges of the intumescent strip, leaving the second edge fully
exposed, and an adhesive, securing the coat to a first face of the two opposed faces of the
intumescent strip, wherein a backing portion of the coat surrounds the intumescent strip
along the first [ace of the two opposed faces, a first edge portion of the coat surrounds the

intumescent strip along the first edge, and a front portion of the coat forms a first bead

CA 2772208 2018-06-14
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covering up to 90% widthwise of a second face of the two opposed faces, leaving at least

10% widthwise of the second face exposed.

In another aspect, the present invention resides in a fire protection cuff, comprising: an
intumescent strip having two opposed faces and two longitudinal edges extending
between the faces; a flexible, fire-resistant fabric material coat around a first edge of the
two longitudinal edges of the intumescent strip and not around a second edge of the two
longitudinal edges of the intumescent strip and leaving the second edge fully exposed,
and stitches, rivets, clasps, and/or clamps, securing the coat to the intumescent strip along
a first seam positioned away from the first edge, wherein a backing portion of the coat
surrounds the intumescent strip along a first face of the two opposed faces, a first edge
portion of the coat surrounds the intumescent strip along the first edge, and a front
portion of the coat forms a first bead covering up to 90% widthwise of a second face of

the two opposed faces.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described below based on various exemplary embodiments, which are

1llustrated in the attached drawings. In the figures:
- Figure 1 shows an exploded sectional view of a fire protection cutt according to a first
exemplary embodiment of the invention; - Figure 2 shows a schematic top view of a

mounted fire protection cutt;

- Figures 3 to 7 show schematic sectional views of fire protection cuffs with different

coat designs;

CA 2772208 2018-06-14
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- Figure 8 shows a schematic view of the geometric conditions 1if the intumescent strip 1s

expanded out of the coat;

- Figure 9 shows a schematic sectional view of a fire protection cuff according to an

additional exemplary embodiment;

- Figure 10 shows a schematic view of a fastening claw used for fasteming the fire

protection cuff of Figure 9; and

- Figure 11 shows a schematic sectional view of the fire protection cuff of Figure &

attached on a pipe lead-in by means of the holder of Figure 9.

Figure 1 shows a strip-shaped fire protection cuff 10, which comprises a strip 12 made of
intumescent material. The intumescent material has a traditional composition, which
comprises for example polymer-bonded active substances such as swelling graphite or
ammonium polysulfate. In the illustrated exemplary embodiment, the intumescent strip
12 has a rectangular cross-section, for example with a width of 50 mm and a thickness ot

5 mm.

A coat 14 is arranged around the intumescent strip 12, said coat consisting of a fabric or a
fleece. The coat can contain threads of glass, stone, ceramic and/or metal. Coat 14 1s heat

resistant up to a minimum temperature of 500° C. With respect the desired stability, it has

a minimum grammage of 100 g/m”.

As seen in Figure 1, coat 14 extends around a large face of intumescent strip 12, and then
around the two narrow longitudinal edges to the other large face. In the exemplary
embodiment shown in Figure 1, coat 14 extends with two narrow beads 16 onto the large

face, which is opposed to the completely covered large face (here: the underside). Each ot
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the beads 16 has a width b, which 1s at least 50% of the thickness d of the intumescent

strip. Intumescent strip 12 1s exposed between the two beads 16.

Intumescent strip 12 can be extruded directly onto the material of coat 14 or glued onto
the latter. Basically, it is also possible to place intumescent strip 12 loosely onto coat 14
and the fold over the edges. In any case, intumescent strip 12 1s connected with coat 14
by means of fixing agents 18. The latter are formed with a seam 1n the exemplary
embodiment shown in Figure 1. For manufacturing-related reasons, the stitches have a
minimum distance r of 2 mm from the outer edge of intumescent strip 12. The same
minimum distance s is maintained from the free edge of the beads 16. The distance a

between the stitches can range between 2 and 25 mm.

Metal clamps can be used instead of the seam 18, said clamps bemng driven into

intumescent strip 12 at suitable distances to properly fixate the bead 16.

Figure 2 contains a schematic illustration of the fire protection cuff 10 attached to a pipe
30. The fire protection cuff 10 1s folded over around the exterior circumference of the
pipe 30 where it is fixated with a plurality of holders 32 consisting of sheet metal and
cach comprising a fastening clip 34, with which they can be fixated on a wall, a floor or a
ceiling, through which the pipe 30 is fed. In case of a fire, the intumescent material
expands due to the heat exposure, thus sealing the opening, through which the pipe 30 1s
fed. Based on the particularly high degree of flexibility of the fire protection cuff
according to the invention, it is also possible to wrap 1t around lines or cables with a very

small diameter.

Figure 3 shows an alternative design of coat 14. In contrast to the exemplary embodiment
illustrated in Figure 1, both beads 16 are very wide in this case. To prevent the
impairment of the expansion of intumescent strip 12, the width of the beads 16 1s

preferably not greater than 90% of the width of intumescent strip 12.
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For the exemplary embodiment shown in Figure 3, it may be possible to forego the
fixation of the beads 16 on intumescent strip 12 by means of separate seams or clamps.
An adequate directional effect can in particular also be achieved without scams or clamps

by gluing the beads 16 onto intumescent strip 12.

Figure 4 shows an exemplary embodiment, in which coat 14 1s folded over
asymmetrically around intumescent strip 12.

In the exemplary embodiment in Figure 5, the bead 16 is only arranged on one side. This
exemplary embodiment can be used for cases, in which the intumescent matenal 1s
supported otherwise on the side where no bead 1s provided, for instance by a wall, which

it tightly rests against.

In the exemplary embodiment shown in Figure 6, the beads 16 are designed with two
layers. This results in particularly high stability so that the seam 18 can also be arranged

very close to the edge of the beads.

For the exemplary embodiment shown 1n Figure 7, a metal strip 40 1s arranged between
coat 14 and the large face of intumescent strip 12, which 1s completely surrounded by the

coat, said metal strip providing greater overall stability of the coat.

Figure 8 1s a schematic representation of the function of coat 14 1n case of a fire when the
intumescent matertal 1s expanding. The seam 18 keeps the bead 16 on intumescent strip
12 against the swelling pressure that 1s active on the edge, so that an essentially duct- or
channel-shaped cross-scction of coat 14 1s obtained, through which the swelling effect 1s
directed away from the side that 1s completely surrounded by coat 14 (here: upward).
With a suitable design of the seam 18, a right-angled cross-section of the coat in the

broadest sense can be created on the edges of the coat. In this way, coat 14 exerts a

directional and support effect that 1s comparable with the one of a sheet metal coat.
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In so doing, the mechanical strength of the seam 18 needs to be designed in such a way
that the seam withstands the emerging swelling pressure. Furthermore, the seam must
have the required temperature resistance. In particular, it should remain intact
analogously to the mat up to a minimum temperature of 500 °C. The actual seam design,
1.e. seams with onec, two or three threads, straight stitches, zigzag stitiches, etc. 1s
essentially irrelevant, so long as the seam achieves the desired stabilization of the edge

area of coat 14 when exposed to the swelling pressure.

Figure 9 shows an exemplary embodiment, in which coat 14 only extends around one of
the narrow longitudinal edges similar to the exemplary embodiment according to Figure
5. In contrast to the exemplary embodiment of Figure 5, coat 14 1s designed with two
layers on the large face of intumescent strip 12, wherein the loose end of the coat is

folded inward. This prevents the risk that the edge of coat 14 1s fraymng.

In this exemplary embodiment, coat 14 is glued onto intumescent strip 12 (see adhesive

layer 50 extending across the large face and one of the narrow longitudinal edges of

intumescent strip 12).

To ensure that the swelling pressure reliably acts toward the desired direction 1n the
exemplary embodiment with a glued coat, a plurality of holders 32 are used, which are
arranged distributed around the fire protection cuff in circumferential direction as
illustrated m Figure 2. The holder 32 (see also figure 10) consists of sheet metal and
comprises a bracing section 35 as well as an anchonng section 36. The bracing section 35
extends along the large exterior face of intumescent strip 12 and supports the double-
layer coat 14. The anchoring section 36 surrounds the narrow longitudinal side of
intumescent strip 12 and the bead 16. To improve the mechanical support, a mandrel 37

is provided on the free end of the anchoring section 36, to retain coat 14 on intumescent



CA 02772208 2012-03-21

.9 .

strip 12. Furthermore, mandrels 38 can be provided on the bracing section 35, used to

fasten coat 14 on the large face of the intumescent strip.

Since coat 14 is used with a double layer on the large face of mtumescent strip 12, 1t 1s
possible to use a fabric with a lower grammage for the coat. This has the advantage that
the fire protection cuff can be folded around the pipe and the line(s) easier, because the
coat is thinner on the side facing the pipe or the lines than on the exterior side. Because
the coat needs to be bent or rolled around two different edges of bend with different radn
if the fire protection cuff 10 1s attached on a pipe or a hne leg, reducing the grammage
has an extremely positive effect. Another advantage of this exemplary embodiment
consists in the fact that the costs for the fabric are lower due to the lower grammage.
Based on the collaboration with the holder 32, the necessary stability against the
emerging intumescent pressure is also ensured for “lighter-weight™ fabric. The double

layers of coat 14 increase the tearing resistance at the puncture site of the mandrels 38.

By collaborating with coat 14, the holder 32 ensures that the swelling pressure acts
inward in a radial direction, because the anchoring section 36 together with the bead 16

prevents or at least severely impairs the expansion of intumescent strip 12 1n axial

direction.
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We claim:

1. A fire protection cuff, comprising:

an intumescent strip having two opposed faces and two longitudinal edges
“extending between the faces;

a flexible, fire-resistant fabric material coat around a first edge of the two
longitudinal edges of the intumescent strip and not around a second edge of the two
longitudinal edges of the intumescent strip, leaving the second edge fully exposed, and

an adhesive, securing the coat to a first face of the two opposed faces ot the
intumescent strip,

wherein a backing portion of the coat surrounds the intumescent strip along the
first face of the two opposed faces, a first edge portion of the coat surrounds the
intumescent strip along the first edge, and a front portion of the coat forms a first bead
covering up to 90% widthwise of a second face of the two opposed faces, leaving at least

10% widthwise of the second face exposed.

2. The fire protection cuff of claim 1, wherein the first bead has a width that equals

at least half of a thickness of the in tumescent strip.

3. The fire protection cuff of claim 1, comprising at least 2 mm of the intumescent

strip between the first edge and a line of connection with the coat.

4. The fire protection cuff of any one of claims 1 to 3, wherein the intumescent strip

comprises extruded intumescent material.

-

5. The fire protection cuff of any one of claims 1 to 4, wherein the coat is folded
over to provide the backing portion with two coat layers along the first face of the

intumescent strip.

6. The fire protection cuif of any one of claims 1 to 5, wherein the coat has a

grammage of at least 100 g/m”.

7. The fire protection cuff of any one of claims 1 to 6, wherein the coat is

temperature resistant to at least 500° C.

CA 2772208 2018-06-14
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8. The fire protection cuff of any one of claims 1 to 7, wherein the coat comprises a
fleece.
9. The fire protection cuff of any one of claims 1 to 7, wherein the coat comprises

threads of glass, stone, ceramic and/or metal.

10.  The fire protection cuff of any one of claims 1 to 9, further comprising a metal

strip between the backing portion of the coat and the first face ot the intumescent strip.

11.  The fire protection cuff of claim 10, wherein the metal strip includes a metal foil

or a sheet metal.

12.  The fire protection cuff of any one of claims 1 to 11, wherein a first free end of
the flexible mat is folded under the flexible mat causing the first bead to include two

layers of the flexible mat.

13.  The fire protection cuff of any one of claims 1 to 12, wherein the coat 1s
configured to form a duct in the presence of swelling pressure from the intumescent strip,
thereby guiding heat-induced swelling of the intumescent strip away from the first face
and the associated backing portion of the coat, and away from the first edge of the two

longitudinal edges of the intumescent strip.

14.  The fire protection cuff of claim 1, consisting essentially of the intumescent strip,
the coat, the adhesive, optionally stitches, optionally rivets, optionally clasps, and

optionally clamps.

15. A fire protection cuft, comprising:

an intumescent strip having two opposed faces and two longitudinal edges
extending between the faces;

a flexible, fire-resistant fabric material coat around a first edge of the two
longitudinal edges of the intumescent strip and not around a second edge of the two
longitudinal edges of the intumescent strip and leaving the second edge fully exposed,

and

CA 2772208 2018-06-14
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stitches, rivets, clasps, and/or clamps, securing the coat to the intumescent strip
along a first seam positioned away from the first edge,

wherein a backing portion of the coat surrounds the intumescent strip along a first
face of the two opposed faces, a first edge portion of the coat surrounds the intumescent

strip along the first edge, and a front portion of the coat forms a first bead covering up to

90% widthwise of a second face of the two opposed faces.

16. The fire protection cuff of claim 15, wherein the stitches, rivets, clasps, and/or

clamps comprise a sewn thread.

17. The fire protection cuff of claim 15, wherein the stitches, rivets, clasps, and/or

clamps comprise clamps.

18.  The fire protection cuff of claim 15, wherein the stitches, rivets, clasps, and/or

clamps comprise rivets.

19. The fire protection cuff of claims 15 to 18, wherein the coat i1s contigured to form

a duct in the presence of swelling pressure from the intumescent strip, thereby guiding
heat-induced swelling of the intumescent strip away from the first face and the associated
backing portion of the coat, and away from the first edge of the two longitudinal edges of

the intumescent strip.

20. The fire protection cuff of claim 135, consisting essentially of:

the intumescent strip;
the coat;:
the stitches, rivets, clasps, and/or clamps; and

optionally an adhesive.

CA 2772208 2018-06-14
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