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ABSTRACT

Firestop collar

A firestop collar comprising a support band made of sheet metal and an intumescent strip
that runs along the support band and is connected to it. The support band 1s provided with
several pre-defined cutting zones which are at a distance from each other in the
lengthwise direction and which run crosswise to the lengthwise direction. The
intumescent strip has cutting areas that are oriented in the same manner and in which the
intumescent strip is thinner than it is in the adjacent areas in the lengthwise direction. The

cutting areas coincide with the cutting zones of the support band.

(Figure 2)
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Firestop collar

Description

[0001] The present invention relates to a firestop collar comprising a support band

made of sheet metal and an intumescent strip.

10002] Firestop collars are arranged around pipes or cables that pass through a
penetration in a wall or ceiling, and they comprise intumescent material that expands
upon exposure to heat, closing the penetration as tightly as possible so as to prevent
propagation of the fire. This situation 1s shown by way of an example in Figure 1, which
depicts a top view of a firestop collar 2 that 1s secured to a wall with anchors 4. In case of
fire. the intumescent material contained in the firestop collar 2 expands (as indicated by
the arrows) in the direction of the penetration through which a pipe 6 passes. Depending
on the number and size of the pipes, cable harnesses, etc. present in a wall or celling

penetration, firestop collars of different diameters have to be provided in order to

safeguard the penetration by means of fire-protection measures. This calls for logistical

and financial resources.

0003} European patent EP 1 181 481 B1 discloses a continuous strip which has
transverse lines of weakening and which can be employed as a firestop collar for pipes of
different sizes. A disadvantage of this strip, however, is that two work steps are necessary

in order to cut them to size.
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[0004] The objective of the present invention is to put forward a firestop collar whose

size can be flexibly adapted and which can also be easily processed.

[0005] One aspect of the invention puts forward a firestop collar comprising an
intumescent strip and a support band made of sheet metal. The intumescent Strip runs
along the support band and is connected to 1t. The support band is provided with several
pre-defined cutting zones which are at a distance from cach other in the lengthwise
direction of the support band and which run crosswise to the lengthwise direction. The
intumescent strip has several cutting areas that are oriented in the same manner as the
cutting zones of the support band. The intumescent strip is thinner in the cutting areas

than it is in the adjacent areas in the lengthwise direction. The cutting areas coincide with

the cutting zones.

0006 The size of the firestop collar according to aspects of the invention can be
flexibly adapted. For instance, the diameter of the firestop collar can be adapted to
penetrations having different diameters, so that, at the same time, the external dimensions
of the collar can be kept compact. Advantageously, the collar can be cut to length in a

single work step. A cutting tool, for example, metal shears, can be used to cut the firestop

collar to length.

[0007] According to one aspect of the invention, the support band of the firestop
collar is configured in such a way that it can be cut more easily in the cutting zones. For
this purpose, sheet metal employed in the cutting zones can be thinner than that used 1n

the adjacent areas. The sheet metal in the cutting zone can also be perforated.

[0008] The width of the cutting zone or of the cutting areas is selected in such a way
that a cutting tool can reach the cutting areas without being hindered, and without coming
into contact with the adjacent thicker areas. This means that as little material as possible

needs to be cut, thus requiring less expenditure of force in order to cut the firestop collar
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to length. Generally speaking, the cutting areas should be at least as wide as the cutting
tool (e.g. the knife) or the part of the cutting tool that enters the cutting zone (e.g. the
shear blades). For most (simple) cutting tools, a width within the range from 2 mm to 6

mm proves to be sufficient. However, it is possible to select the width of the cutting zone

outside of this range.

|0009] According to one embodiment, the intumescent strip has a ribbed or wavy

profile as seen in the lengthwise direction of the support band. The cutting areas of the
intumescent strip are located in the wave valleys of this profile. The flanks of the wave
peaks adjacent to a cutting area, which extend on both sides of the corresponding wave

valley, are preferably slanted in such a way that the cutting area located 1n the wave

valley can be easily accessed by a cutting tool.

(0010] Another criterion for the selection of this opening angle is that, if the firestop

collar is wrapped around the smallest envisaged line diameter, the two flanks of the wave

peaks only touch each other slightly or not at all.

[0011] According to another aspect of the invention, the thickness of the intumescent
strip in the cutting area is 5 mm at the maximum. This thickness should preferably be
selected in such a way that the structural unit consisting of the support band and the

intumescent strip is sufficiently sturdy and does not break when the band 1s wrapped
around a wiring harness. On the other hand, the thickness of the mtumescent strip should
be selected to be as thin as possible in the cutting area, so as to ensure that the firestop
collar can be easily cut. Empirical testing has shown that a value of 5 mm at the

maximum proves to be a good compromise. According to another embodiment, the width
of the cutting area is at least 3 mm. This width should be selected to be big enough for a

cutting tool to be securely positioned. Here, too, empirical testing has confirmed the cited

value.
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[0012] Cutting the firestop collar to length can be further simplified if, according to
another embodiment, the intumescent strip, as seen in the lengthwise direction of the
support band, consists of several separate blocks between which there 1s a space that
forms a cutting area. Since in this case, the intumescent strip is no longer continuous, the
connection between the intumescent strip and the support band can be improved in that,
according to another aspect of the invention, the support band is provided with several
hooks. These hooks can be created by stamping and bending sheet metal sections of the
support band. Preferably, the sheet metal sections that form the hooks are provided with

barbs on their side edges. Thus, the connection between the support band and the

intumescent strip can be further improved.

[0013] According to one aspect of the invention, the stamped sheet metal sections are
arranged in groups. The openings formed by stamping the sheet metal sections can
overlap with the cutting zones. The openings preferably also overlap each other as seen 1n
the lengthwise direction of the support band. Moreover, the openings can be acute
triangles that are preferably arranged in such a way that they face in the direction of the
cutting zones. A firestop collar according to one or more of the above-mentioned aspects,
on the one hand, improves the connection between the support band and the intumescent
strip and, on the other hand, achieves a systematic perforation in the cutting zone using
the same measures, that is to say, stamping and bending the sheet metal sections. This

makes it easier to sever the support band in the cutting zones.

[0014] According to another embodiment, holding tabs are provided on the edges of
the support band. These holding tabs are at a distance from each other in the lengthwise
direction of the support band and they are bent in such a way that they are in contact with
the narrow side surfaces of the intumescent strip. If an intumescent strip having a wavy
profile is employed, the holding tabs, according to another embodiment, are preferably 1n

contact with the end faces of the ribs of this wavy profile.
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[0015] When a firestop collar is being manufactured, the intumescent Strip 18
preferably cast onto the support band. This effective method is especially employed for
firestop collars whose intumescent strip is continuous. In the case of firestop collars
having an intumescent strip that is interrupted 1n the lengthwise direction and consisting
of several separate blocks, the support band and the intumescent strip are preferably

calendared together.

[0016] Additional features and advantages of the invention ensue from the
description below of advantageous embodiments making reference to the accompanying

drawings. The following 1s shown:

Figure 1: a top view of a firestop collar,

Figure 2: a schematic perspective view of an intumescent strip for a firestop collar

according to one embodiment,

Figure 3: a sectional view of this intumescent strip,

Figs. 4 & 5: in each case, a sectional view of an intumescent strip for firestop collars

according to additional embodiments,

Figs. 6 & 7: in each case, an intumescent strip for firestop collar according to

additional embodiments.,

Figure &: a stamping pattern of a support band for a firestop collar according to one
embodiment,
Figure 9: a schematic perspective view of this support band 1n the bent state,
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Figure 10: a detailed view of a barbed sheet metal section of such a support band,

according to one embodiment, and

Figure 11: a schematic perceptive view of a firestop collar according to another
embodiment.
10017} Figure 2 shows a schematic perspective view ot an intumescent strip 8 for a

firestop collar 2 according to a first embodiment. The intumescent strip 8 has cutting
areas 10 located between the blocks 12 that are at a distance from each other in the
lengthwise direction L. The intumescent strip 8 in these cutting areas 10 1s thinner than in
the adjacent areas, which have a maximum thickness h. Preferably, the thickness m of the
intumescent strip 8 in the cutting areas 10 is 5 mm at the maximum. The width t of the
cutting areas 10 (also see Figure 2) in the lengthwise direction L 1s at least 3 mm. The
width b of the intumescent strip 8 is preferably between 20 mm and 100 mm. The

maximum height h of the blocks 12 is preferably between 4 mm and 30 mm.

[0018] Figure 3 shows a sectional view of the intumescent strip 8 known from Figure
7 The minimum continuous band thickness m is dimensioned in such a way that the
intumescent strip 8, together with a support band, forms a sufficiently sturdy unit that
does not break when it is wrapped around a wiring harness. At the same time, the

thickness m is selected to be so thin that the intumescent strip 8 can be easily cut, for
instance, with metal shears. In order to be able to casily insert a cutting tool, for example,
the metal shears, between the flanks 14 of the blocks 12 and to cut the firestop collar to
the desired length in the cutting area 10, the slant of the flanks 14 is selected in such a

manner that they enclose an opening angle o that is selected such that the tlanks just

barely do not touch each other after being wrapped around a pipe.

[0019] The intumescent strip 8 shown in Figures 2 and 3 has a ribbed profile. The

intumescent strips 8 shown in a cross-sectional view in the subsequent Figures 4 and 5

_6 -
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are provided with a wavy profile (Figure 5) and with a mixed wave-ribbed profile (Figure
4). Once again, the flanks 14 of the blocks 12 are configured in such a way that they
enclose at least an opening angle o that is likewise selected in such a manner that the
flanks just barely do not touch each other after being wrapped around a pipe. Once again,
a value m at least <5 mm applies to the maximum thickness m of the intumescent strip 8
in the cutting areas 10. The width of the cutting areas 10 in the lengthwise direction L 1S

at least 3 mm.

[0020] The intumescent strips 8 shown in Figures 2 to 5 are preferably produced by
means of an extrusion process. The production process can be continuous, and the desired
ribbed or wavy structure is created by an appropriately shaped roller while the

intumescent strip 8 1s still sott.

(0021] Figure 6 shows a firestop collar 2 according to another embodiment. The back
of the intumescent strip 8 shown in the lower section is applied onto a support band 16
made of sheet metal. Preferably, the firestop collar 2 is made by extruding the
intumescent strip 8 directly onto the support band 16 and by subsequently structuring 1t
appropriately. In order to improve the connection between the support band 16 and the
intumescent strip 8, the support band 16 can be provided with bent holding tabs 18
spaced at a distance from each other in the lengthwise direction L, as shown in Figure 7.
In the embodiment shown, the holding tabs 18 of the support band 16 are located on the
end faces 20 of the blocks 12 of the intumescent strip 3.

0022} The support band 16 has cutting zones 22 that overlap with the cutting areas
10 of the intumescent strip 8. Preferably, the cutting zones 22 and the cutting areas 10 are
congruent. The cutting zones 22 can preferably be dimensioned in such a way that 1t 1s
easier to sever the firestop collar 2 in the cutting zones 22 or in the cutting areas 10. For
example, the support band 16 can be thinner in the cutting zones 22 or can, for instance,

be perforated by means of stamping.
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[0023] Figure 8 shows the stamping pattern of a support band 16 that has a plurality
of stamped openings 24 shaped like an acute triangle. Hooks 26 are formed by bending
the stamped-out areas of the support band 16. This creates corresponding openings 25,
likewise shaped in the form of an acute triangle, in the support band 16 (also see Figure
9). These openings 25 overlap with the cutting zones 22 of the support band 16, as a
result of which the latter is systematically weakened in the cutting zones 22, so that 1t can
be cut more easily. It is advantageous that the openings 25 created by the stamping have
the form of acute triangles which are each oriented in the direction of the cutting zones
22. In this manner, the support band 16 can be systematically perforated in the area ot the
cutting zones 22. It 1s likewise advantageous for the openings 25 to overlap as seen 1n the
lengthwise direction L. Holding tabs 18 which, like the hooks 26, are bent 1n a

subsequent work step, are located on the side edges of the support band 16.

(0024] The result of this work step 1s shown in Figure 9 in a simplified perspective
view. The hooks 26 and the side tabs 18 protrude downwards out of the plane of the
support band 16. The bending procedure 1s shown by appropriate arrows that indicate the
bending direction 28. The support band 16 1s weakened 1n the cutting zone 22 by the
stamping and by the openings 25 created in this manner, as a result of which 1t can be cut
more easily. In order to join the intumescent strip 8 to the support band 16, the

intumescent strip 8 can be extruded onto the support band 16. A preferred alternative,

however, consist of first extruding a trapezoidal strip of the intumescent material and
subsequently gluing it to an intumescent support. Figure 11 shows by way of an example
such a structure in a perspective view. The trapezoidal blocks 12 can be manufactured by
means of a continuous extrusion process and cut to the appropriate length (which
corresponds to the width b of the intumescent strip 8). Subsequently, the individual
blocks 12 can be glued onto an intumescent support 30 which can likewise be, for
Instance, an mtumescent material, although 1t can also be a fabric band. The intumescent

strip 8 produced 1n this manner 1s preferably calendared together with a support band 16

_8 -
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as shown by way of an example in Figure 9. The hooks 26 present on the support band 16
can be provided with barbs 32, as depicted in Figure 10. These barbs strengthen the

connection between the support band 16 and the intumescent strip 8.

10025] According to another embodiment, the blocks 12, unlike the method described

in conjunction with the method described in Figure 11, can be extruded or calendared

directly onto the support band 16.

[0026] [f the intumescent strip 8 consist of individual blocks 12 separated in the
lengthwise direction L, as shown in Figure 11, then the minimum thickness m of the
intumescent strip 8 in the cutting areas 10 (see, for instance, Figure 3) 1s determined
exclusively by the thickness of the intumescent support 30. If the blocks 12 are extruded
or calendared directly onto the support band 16, then the minimum thickness m of the
intumescent strip 8 equals zero (m=20). Only the support band 16 1s present in the cutting
area 10. In this manner, the firestop collar 2 can be severed particularly easily along the

cutting zones 22.

[0027] The intumescent strip 8 can preferably be made out of casting resin that 1s
poured or sprayed into a negative mold. The support band 16 can be laid into the still soft
casting resin, and the intumescent strip 8 that 1s formed 1n the casting resin mold and the
support band & are joined during the curing procedure. After the curing, the firestop collar

2 1s ready to be used and can be cut to the required length.
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CLAIMS

@ A firestop collar (2) comprising a support band made (16) of sheet metal and an
intumescent strip (8) that runs along the support band (16) and is connected to fit,
whereby the support band (16) 1s provided with several pre-defined cutting zones
(22) which are at a distance from each other in the lengthwise direction (L) of the
support band (16) and which run crosswise to the lengthwise direction (L), and
the intumescent strip (8) has several cutting areas (10) that are oriented in the
same manner and 1in which the intumescent strip (8) 1s thinner than 1t is in the
adjacent areas 1n the lengthwise direction (L), whereby the cutting areas (10)

coincide with the cutting zones (22).

2. The firestop collar (2) according to claim 1, wherein the intumescent strip (8) has

a ribbed or wavy profile as seen in the lengthwise (L) direction of the support

band (16).

3. The firestop collar (2) according to one of the preceding claims, wherein the
thickness (m) of the intumescent strip (8) in the cutting areas (10) is 5 mm at the

maximum.

4. The firestop collar (2) according to one of the preceding claims, wherein the

width of the cutting area (10) 1s at least 3 mm.

5. The firestop collar (2) according to one of the preceding claims, wherein the
intumescent strip (8), as seen in the lengthwise direction (L) of the support band
(10), consists of several separate blocks (12) between which there is a space that

forms the cutting area (10).

- 10 -



10.

Pl

13.

CA 02786202 2012-08-13

The firestop collar (2) according to one of the preceding claims, wherein the

support band (16) 1s provided with several hooks (26) that are created by

stamping and bending sheet metal sections of the support band (16).

The firestop collar (2) according to claim 6, wherein the stamped sheet metal
sections are arranged 1n groups and the openings (25) formed by stamping the

sheet metal sections overlap with the cutting zones (22).

The firestop collar (2) according to claim 7, wherein the openings (25) also
overlap each other as seen 1n the lengthwise direction (L) of the support band

(16).

The firestop collar (2) according to claim 7 or 8, wherein the openings (25) are in

the form of an acute triangle.

The firestop collar (2) according to one of claims 6 to 9, wherein the sheet metal

sections have barbs (32) on their side edges.

The firestop collar (2) according to one of the preceding claims, wherein the
holding tabs (18) are provided on the edges of the support band (16), said holding

tabs (18) being at a distance from each other 1n the lengthwise direction (L) of the

support band (16) and being bent in such a way that they are in contact with the

narrow side surfaces of the intumescent strip (8).

The firestop collar (2) according to one of the preceding claims, wherein the

itumescent strip (8) 1s cast onto the support band (16).

The tirestop collar (2) according to one of claims 1 to 11, wherein the support

band (16) and the intumescent strip (8) are calendared together.
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