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(54) MULTI-LAYER CURTAIN OF ROLLED FIRE GATE

(57) The multi-layer curtain (2) of the rolling fire gate
(1) is designed to close communication openings in build-
ings. It comprises at least one flexible load-bearing layer
(3), preferably placed externally, and includes at least
one flexible insulating layer (4), preferably internally, de-
termining its thermal insulation properties, the flexible
load-bearing layer (3) being together with the flexible in-
sulating layer ( 4) wound on one and the same rotating
shaft (5) embedded in the cassette (6) above the com-
munication opening, and the elastic layers (3,4) are con-
nected with each other by horizontal, parallel stitching
(7). Between the stitching (7) horizontal lamellas (8) are
formed, during the winding of which the layers (3, 4) pref-
erably do not shift. The layers (3, 4), apart from the places
of stitching, are preferably free to each other. The curtain
(2) additionally has one main outer layer of metal armor
(9) composed of hinged, longitudinally, horizontally con-
nected metal sheets (10), which determine the curtain’s
tear resistance (2), and are also compatible with the con-
tinuity of with elastic layers (3,4) connected with stitching
(7). The layers (3, 4, 9) are wound on the shaft (5) so that
the inner layer (11) of the spiral wound is a flexible
load-bearing layer (3), and the outer layer (12) of the
spiral wound is the main metal armor layer (9), between
which there is at least one flexible insulating layer (4) and
possibly additional flexible load-bearing layers (3), of
which both in the unfolded position and in the rolled on
position of all layers (3, 4, 9), the main metal armor layer
(9 ) is a layer that hangs freely and is wound on in relation
to the elastic layers (3,4).
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Description

[0001] The subject of the invention is a multi-layer cur-
tain of a rolling fire gate. The invention is intended to
close communication openings in buildings.
[0002] The need to isolate or separate areas of the
building, which constitute a potential fire hazard, from
other areas of the same building, is well known, so that
in the event of a fire and despite its duration, it is possible
to evacuate people from the building, and to keep a safe,
fire-free escape route, and so that any possible ignited
fire could be limited by the existence of such insulation.
[0003] For the above indicated purposes, structures in
the form of gates or partitions are used, for example in
the form of curtains, which, meeting strictly defined tech-
nical standards, allow for a specified and predetermined
time to effectively stop the spread of fire beyond the struc-
ture used. Particular constructions have their specific ex-
pectations to be met, and differing in the number of ele-
ments and their interconnections, building materials, sys-
tems used, among the passive and active, as a result,
they meet the demanded requirements in a correct de-
gree, and often go beyond the assumptions. Of course,
the juxtaposition of such constructions, regardless of the
specific principle of operation of each of them, results in
an increase in the advancement of such a device, which
results in a significant increase of costs and, consequent-
ly, the unattainability of such technical solutions. The key
is always the specific function that a given series of types
of structures should fulfill, at the same time economically
balanced, without prejudice to the fulfillment of stand-
ards. Hence, as a rule, either lightweight, rolled flexible
structures are made, thanks to which their assembly and
operation are not complicated, or solid structures, both
lifted and/or sliding, or openable, more complicated and
more technically advanced. There are also hybrid con-
structions that combine the advantages of both types,
e.g. by using panels which, in a way, acting as a stiffening
device, allow individual adjacent panels to be rolled up.
Then it results in the expansion and greater durability of
the elements, among which the most important is the
shaft on which the panels are wound, the drive system
of such a shaft that should be much more powerful, and
consequently the sizes of casings, cassettes or guides
are increased, if the structure has a wound on position
when awaiting action, or the frames, hinges, anchors and
load-bearing forces are increased for sliding or closable
structures. Basically, it is this that results in certain limi-
tations for the applicability of individual types of fire par-
titions, regardless of whether a given partition uses only
passive systems or is supported by active systems, e.g.
additional sprinkling with the substance, deliberate foam-
ing of the auxiliary substance, etc. Finally, the reason
why it has so far been impossible to use solid and gen-
erally stiff constructions, limiting the spread of fire and
smoke much longer than flabby and flexible structures,
turns out to be the limitation resulting from the structural
arrangement of the building, where it is impossible to use

partitions with a significant weight and, at the same time,
or interchangeably with large dimensions.
[0004] Presented sequentially below are already
known solutions that can be used under certain condi-
tions for buildings and passageways in these buildings.
Some of these known solutions use flexible partitions with
their complex structure, some use stiffened or fully solid
partitions. It seems that among them there is a very lim-
ited number of structures having both features and ad-
vantages, such as low weight and actuation speed of
strictly flexible partitions, and features and advantages,
such as high resistance to being punctured and resist-
ance to mechanical damage of solid partitions, including
solid partitions made of panels.
[0005] From the Polish patent application no.
P.406688, a barrier, especially a fire-protective one in
the form of a curtain, is known, made of a non-sliding
shaft on which a leaf of fire-resistant and / or smoke-
resistant single or multi-layer fabric separated by an in-
sulating layer is wound. The leaf ends with a guide bar
which moves in a sliding motion in the side guides to the
bottom stop, while the curtain leaf is unrolled from the
shaft, and the guide bar is driven by a flexible link, a
turning pulley, a winding drum from the shaft, causing
the opening which is a fire crossing to close or open, or
closed with kinetic energy, in particular by gravity through
a weight attached to an elastic string. The known leaf of
a partition, especially a fire protection one, is a multilayer
leaf made of a double fireproof layer, a double insulating
layer between it and an internal slat for fixing the external
slats, the external slats being attached to the internal slat
so that they eliminate the formation of a thermal bridge
through the leaf. The inconvenience related to the leaf
being slabby is eliminated by the mechanism of lowering
the leaf and by the weight. The structure, despite the
slats used, does not seem to be fully protected as a solid
and impervious surface.
[0006] From another Polish application for the inven-
tion, No. P.398438, a curtain made of flexible material is
known, intended for closing openings in buildings, espe-
cially door and window openings. The curtain has a leaf
of elastic material. Its side edges are slidably seated in
fixed groove guides placed parallel to the sides of the
wall opening. The upper rim of the leaf is attached to a
rotating shaft with bearing at the wall lintel. The inside of
the guide has the form of a longitudinal groove with a
bottom. The inlet portion of the groove is formed by a pair
of longitudinal ribs. They face the bottom of the groove
and are separated by a slot through which the lateral rim
of the leaf penetrates into its interior. The groove has two
retaining surfaces formed oppositely at the edges of its
ribs on the two sides of the leaf. The leaf itself has re-
taining elements in the form of V-shaped pads with a V-
shape, which are attached to its side edges. The open
arms of the pads glide against the supporting surfaces
of the ribs. This construction solves the disadvantage of
the more difficult keeping the slabby edges of the leaf in
the side guides. Still, the coating is not resistant to me-
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chanical damage, especially tearing caused by cutting
or puncturing the leaf.
[0007] From the Polish patent number 2224583 there
is known a barrier, especially a fire barrier, in the form of
a curtain, installed on an opening constituting a fire cross-
ing. The partition has a leaf wound on a winding shaft
and is equipped with a winding shaft drive that enables
the leaf to be unrolled and wound on, while the leaf, during
unfolding or rolling up, moves in contact with fixed guides
attached to the wall or other fixed construction element
near the opening. The leaf is attached with one end to
the upper edge of the opening, which constitutes a fire
crossing, preferably to the lintel, and the other end is
wound on a movable and driven winding shaft, the axis
of which, when moving, performs both sliding and rotary
motion. In this construction, the reverse principle of wind-
ing the leaf on the shaft is used, since the shaft is movable
and runs from the top extreme point down to the retaining
point constituting the ground. Together with the shaft at-
tached to it, one end of the leaf moves vertically while
the other end is permanently fixed at the top of the par-
tition. This partially relieves the rotating shaft, especially
in the position when the leaf is unfolded, but does not
strengthen the leaf for puncture, as has already been
indicated in the discussion of the previous examples.
[0008] Another Polish patent, Pat.225561, describes
a leaf of a fire gate, used in various types of buildings,
especially in warehouses, commercial or service facili-
ties. The leaf of the fire gate is made of chain-linked,
flexible, plate-shaped, multi-layer sections. Its adjacent
segments are permanently connected by flexible joints,
each joint consisting of a flat, transversely bent periphery
of a segment which is recessed in a U-shaped gusset
formed on the transverse curved periphery of an adjacent
segment. The fastener of each joint is a wire staple,
threaded across the walls of the fold and the flat rim of
the segment recessed into it. In this construction, the
inconvenience related to the possibility of the leaf being
punctured is partially eliminated, as the individual layers
are spaced apart in the planned lines. This gives some
protection against puncture of only one of the layers,
while the other, as unattainable, may remain untouched.
The separation of the layers may, however, result in less
fire protection, although this is made up in turn by the
insulating layer of air accumulating between the spaced,
corrugated layers. Folds, unfortunately, result in poorer
strength of the leaf during its winding on the shaft, be-
cause it seems that it is easier, that is faster to be abrased.
[0009] On the other hand, from the Polish patent No.
230346, a curtain is known, especially a fire-resistant cur-
tain for partitioning interior spaces in buildings and clos-
ing communication openings. The fire curtain is equipped
with a leaf which consists of longitudinal and side-joined
strands of flexible material, in particular fire-resistant
glass fabric. The longitudinal edges of the material bands
are overlapped and interconnected by seams which are
parallel, arranged in pairs and spaced apart. In the pock-
ets formed between each pair of seams at the boundary

of the adjacent bands of material, flat, flexible stiffening
strips are embedded. These strips are also located in
pockets formed in the folded-up outer edges of the coat.
The solution, although independent, from the point of
view of the drawback of using elastic fabrics, seems to
be possible to indicate adequate drawbacks, as before.
[0010] From another Polish application number
P.411445, a fire-rated rolling gate is known, equipped
with a pair of fire-resistant curtains, which are attached
to two horizontal winding shafts mounted with bearings
on both sides of the lintel of the opening in the wall of the
building. Each curtain consists of two adjacent and mu-
tually bonded flexible multi-layer leaves, and a spaced
apart single-layer flexible leaf made of a fire-resistant fab-
ric. Each multi-layer leaf consists of a fire-resistant load-
bearing layer, a heat-insulating layer and two reflective
layers. All the leaves of each curtain are attached to the
respective one or the other common shaft. A space is
formed in the lower part of the casing of each winding
shaft which separates the composite multi-layer leaves
of each curtain from its single-layer leaf. In this space
there is a horizontal guiding of the leaves, which is mount-
ed along the given winding shaft. This solution shows,
through the redundancy procedure, i.e. redundant use
of elements, the improvement of fire protection, despite
the fact that a flexible curtain was used in the structure,
i.e. less resistant to puncture and mechanical damage,
such as tearing, than a curtain made of solid, i.e. rigid
and reinforced, e.g. through elements of steel armor.
However, redundancy seems to be an always possible
procedure, the foreseeable effects of which can be con-
sidered as engineering planning, with less innovation.
[0011] Another Polish patent, Pat. No. 233242, de-
scribes a fireproof partition, made of many layers of flex-
ible fireproof material, which is used to close communi-
cation openings in the walls of buildings and to protect
rooms against the spread of fire. The fireproof partition
consists of at least one load-bearing layer as well as at
least one top layer and / or at least one intermediate layer
which are formed of fireproof material. The load-bearing
layer is at least on one side covered with an intumescent
coating made of a material which expands upon increas-
ing temperature. In addition, to the load-bearing layer are
attached laths of fire-resistant material, each of which is
fixed with one of its longitudinal edges, while in the swol-
len state of the coating covering the load-bearing layer,
each of the covers is tilted from its surface and rests with
its free edge against the surfaces of the adjacent surface
layer and / or an intermediate layer. The present solution
seems to be a solution with additional protection which
increases the volume and thus the securing space. It
seems, therefore, that this solution is mechanically more
stable than the previous ones, although it probably still
does not achieve as high resistance to mechanical dam-
age as structures with a steel jacket.
[0012] Finally, from our own Polish patent No. 220837,
a multi-layer flexible curtain of a rolling fire gate is known,
intended for closing communication openings in build-
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ings. The curtain has an outer, load-bearing layer, which
determines the tearing strength of the curtain, and an
insulating layer that determines its thermal insulation
properties, which are connected with each other by hor-
izontal, parallel stitching, which constitute horizontal la-
mellas, which, when wound up, do not shift the individual
layers of the flexible leaf. Apart from linearly running, hor-
izontal stitches, both flexible layers are independent of
each other, and wind up on one and the same horizontally
mounted, rotating shaft set above the opening in the wall
of the building. This time the structure seems to be ex-
ceptionally light, meeting the requirements of technical
standards related to fire protection, which undoubtedly
proves its advantages and the possibility of using it for
the vast majority of places to be protected, including
those with architectural limitations for the installation of
additional devices. Unfortunately, the curtain is therefore
more prone to tearing when it is in the unfold position,
but unexpectedly, thanks to the narrow lamellas and
stitching, it is less exposed to abrasions during the op-
eration of winding it up and unrolling it from the rotating
shaft. It is known that the more layers of a curtain and
the more they are differentiated by their structure, in par-
ticular by stiffness, the more their layers are exposed to
abrasion during the rolling and unrolling operation. The
lack of allowance for adjacent layers has a positive effect
on this disadvantage.
[0013] In the field of solid structures, however, the so-
lution described in the Polish patent no. 228349 is known
for a fireproof wall. The fireproof wall consists of panes
or plates fixed in aluminum chamber profiles filled with
heat-resistant material and provided with sealing ele-
ments. Fire-resistant panes and panes or sheets and
plates covered with sheet steel are embedded in a frame
formed by two types of modules connected together, a
marginal one and an intermediate one. Each module has
a cross-section similar to a rectangle and consists of a
set of cellular aluminum profiles: a base profile, two side
profiles and at least one middle profile. The base profile
has a cross-section similar to two Hs, lying side by side
with external hooks near the horizontal lines. The side
profile is a C-section with internal longitudinal projections,
and the middle profile is a C-section with internal projec-
tions along the ends of the arms and with external guides.
The profiles are filled with wooden laths with a rectangular
cross-section, preferably protected with fireproofing im-
pregnation. These solutions, first after a number of elastic
fabric ones, are significantly stronger mechanically. The
chamber aluminum profiles provide this strength, but on
the other hand, they significantly increase the own weight
of the fireproof wall. Considering the comparison with the
construction based only on elastic materials, it may be
increased several times. This significantly changes the
need to construct load-bearing elements for operating
such a solid wall. The requirement is becoming larger
cross-sections of profiles, catches, etc. This causes a
further increase in the weight of the structure understood
as a whole. Thus, unfortunately, there are no previously

existing limitations, including limitations of the dimen-
sions of the wall itself due to its own weight, and limita-
tions of the possibility of use due to the dimensions of
additional elements, including guides and mechanisms.
Not every space can be protected with such a wall, and
in particular, it will be difficult to build such a massive wall
on light building structures, or on structures with little ac-
cess or lack of free space for additional protective devic-
es.
[0014] Another solution with solid panels is disclosed
in the Polish patent number Pat.226514, which describes
a sliding fire gate. The invention is used with particular
emphasis on public utility facilities and facilities with a
significant width of entrance or entry openings. The slid-
ing fire gate comprises a sliding leaf which is made up
of a plurality of adjacent, preferably sandwich panels.
Each of these plates is preferably delimited on the outside
by a sheath and the inside of the plate is preferably filled
with insulating material. The boards are arranged parallel
to each other, all of them permanently connected to each
other and suspended on a horizontal guide. The plates
are mounted parallel to the guide and at the same time
parallel to the ground and the direction of travel, and pos-
sibly there is at least one wedging point within the wing
in the retracted position at the edge of the wing remote
from the guide, and at least the wing optionally has cir-
cumferential reinforcements. This solution shows a panel
structure which can be a foldable structure, and as a solid
structure, in particular with a double-sided armor, it is not
without the drawbacks described in the previous solution.
[0015] Finally, from the resources of the web, the offer
and products of the SOMATI company are known, avail-
able at https://somati-system.pl/do-pobrania/ or at ht-
tps://somati-system.pl/bramy-prawypozarowe/, where in
particular, the system called RGS discloses a fire barrier
with a cassette multi-element structure, where the indi-
vidual cassettes are hinged to each other and are wound
on a rotating shaft mounted above the passageway,
which is protected by the partition. Each cassette has a
filling inside, thanks to which the partition has protective
properties, i.e. anti-fire and / or protecting against smoke
in the area. The partition is wound on the shaft cassette
by the cassette so that the individual cassettes in the
unfolded position are adjacent to each other one above
the other, and in the rolled form, successive rings of cas-
settes wound in a spiral on the rotating shaft touch each
other, concealing located in the cassette located above
the opening, protected by a partition, as a passage or
passage between adjacent rooms of the building. Al-
though this design shows the optimal possibility of using
a strong double-sided armor with a fireproof layer placed
in it in a compact manner, as wound on a rotating shaft,
adequately to the possibilities of flexible curtains, how-
ever, due to the stresses acting on the adjacent coffers,
they can tear quickly on hinge connection, due to the total
weight of the partition, in relation to the number of pos-
sible failure-free cycles for only flexible curtains. There
is usually a seal between adjacent cassettes, which
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makes it an independent element exposed to the fire pow-
er of a possible fire. The seal may independently, during
the folding and unfolding cycles, be exposed to depriving
of its sealing properties due to e.g. compression, and
thus may form a longitudinal thermal bridge. If, instead
of a gasket, adjacent panels have a solid, continuous,
one fire-resistant layer running through all the panels,
then this layer is particularly exposed to mechanical dam-
age, such as tearing or permanent compression, which
will equally limit its functionality.
[0016] As you can see, despite the fact that a significant
number of existing structures has been indicated, and
each of them was certainly intended to improve protec-
tion in terms of a certain direction, i.e. functionality, there
was no structure combining all the most important ad-
vantages of flexible structures with advantages in terms
of strength. mechanical damage and discontinuity of the
solid structure with steel or aluminum armor.
[0017] The aim of the present invention is to set up
structures for just such a hybrid achievement of the ben-
efits of the properties of flexible curtains and gates with
steel or aluminum armor. The goal is, despite the com-
bination of such a structure, to keep the weight of the
new product as low as possible, and at the same time to
ease the assembly of the structure and the possibility of
its use in architecturally difficult to reach target founda-
tions, i.e. in narrow passages, but also in very wide, which
makes the invention The versatility should also result
from the possibility of placing the barrier according to the
present invention in places with a negligible amount of
free space for mounting the cassette to a rotating shaft,
on which the rolled-up partition can be accommodated.
The advantage of the solution should be that despite the
many layers, and despite the different building material
of the layers, none of them will prematurely rub, tear, or
mechanically puncture, and all of them should easily be
rolled up on the shaft and hidden in the cassette with the
help of the drive installed for this purpose, or possibly
with the help of hands, if, in the case of small dimensions,
the engine was not an indispensable booster.
[0018] The solution was put together thanks to the fol-
lowing structure.
[0019] A multi-layer curtain of a rolling fire gate is de-
signed to close communication openings in buildings. It
comprises of at least one flexible load-bearing layer, pref-
erably located externally, and includes at least one flex-
ible insulating layer, preferably located internally, deter-
mining its thermal insulation properties, the flexible load-
bearing layer being, together with the flexible insulating
layer, wound on one and the same rotating shaft embed-
ded in the casette above the communication opening,
and the elastic layers are connected with each other by
horizontal, parallel stitching. Between the stitching, hor-
izontal lamellas are formed, during the winding of which
the layers preferably do not shift. The layers, apart from
the places of stitching, are preferably free to each other.
The solution is characterized by the fact that it has addi-
tionally one main outer layer of metal armor composed

of hinged, longitudinally, horizontally connected metal
sheets, which constitute the tear strength of the curtain,
and are also compatible with continuous elastic layers
connected by stitching. The layers are wound onto the
shaft so that the inner layer of the spiral wound is a flexible
support layer, and the outer layer of the spiral wound is
the main metal armor layer, between which there is at
least one insulating layer and possibly additional flexible
support layers, when both in the unfolded and folded po-
sition of all layers, the main layer of the metal armor is a
layer that hangs freely and is wound on in relation to the
elastic layers, respectively.
[0020] Preferably, the lamella has a rectangular shape
on the surface.
[0021] Preferably, the lamella is a separated, but jointly
movable, rectangular part of the metal armor layer and
the corresponding part of the elastic layers connected by
stitching, located jointly between adjacent, delimiting
stitching and, respectively, hinge connections.
[0022] Preferably, the hinged joint is a self-supporting
two-element clasp, the first element of which is a profiled
open and more tightly wound, incomplete inner loop, and
the second element is an open and appropriately fitted
to the previous, wider, incomplete outer loop, of which
the inner loop, constituting an extension of the flat metal
armor lamella, is coaxially fitted inside the outer loop ex-
tending from the adjacent successive metal armor lamel-
la.
[0023] Preferably, the sheets of the metal armor layer
are made of steel, preferably acid-resistant steel or alu-
minum.
[0024] Preferably, the thickness of the plates is equal,
and preferably the plate is thicker than 0.4 mm.
[0025] Preferably, the sheet has longitudinal reinforce-
ment ribbing, the ribbing depth preferably not exceeding
the sheet thickness.
[0026] Preferably, the metal armor layer on at least one
of its lamellas is openwork.
[0027] Preferably, the flexible support layer is an edge
fabric for the flexible insulating layer, constituting at least
one side of it as a wrapper.
[0028] Preferably, the flexible support layer constitut-
ing the edge fabric of the flexible insulating layer is made
as a glass mat, preferably reinforced with a metal wire.
[0029] Preferably, the elastic support layer constituting
the edge fabric of the flexible insulating layer is an addi-
tional supporting insulating layer.
[0030] Preferably, the flexible insulating layer is made
of a non-intumescent insulating material, preferably
stone wool or glass wool, or intumescent insulating ma-
terial.
[0031] Preferably the stitching is point or the stitching
is linear.
[0032] Preferably the stitching is made of elastic ma-
terial or the stitching is made of wire or cord, preferably
metal.
[0033] Preferably, the flexible insulating layer, prefer-
ably together with the flexible support layer, embraces
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hinge joints as a continuation.
[0034] Preferably, the curtain is unrolled by gravity un-
folding after releasing the lock in the bottom of the cas-
sette, while it is rolled up by a shaft driven by a manual
link or a motor, preferably electric.
[0035] Preferably, the height of the lamella does not
exceed 12 cm, preferably it does not exceed 5 cm.
[0036] Preferably, the horizontally and longitudinally
placed hinge connections both in the position of the un-
folded layers and in the position of the layers rolled up
on the shaft, respectively the base layer, the insulating
layer, the main layer of the metal armor, correspond to
the position of the stitching of the elastic layers, being
placed vis a vis them within the selected lamella.
[0037] The undoubted advantage of the solution, apart
from all those indicated as the curtain’s functionality, is
also the fact that when the curtain according to the in-
vention is wound on a rotating shaft, the tearing of the
continuous and flexible insulating layer does not take
place, but only its centric pressure towards the shaft, be-
cause it is first wound on the shaft, and the metal armor
adheres to it as a lamella element - due to its nature, the
flexible supporting layer additionally protects the flexible
insulating layer. The advantage is the narrow width of
the lamellas, thanks to which the metal armor does not
bend, and the cassette may remain small, also due to
the thin thickness of the metal armor plates. The structure
is still light, despite the fact that it has a metal armor as
a mechanical protection function, which makes it possible
to protect the insulating layer in the best possible way,
which is a flexible and functional layer in terms of fire
protection. The whole thing is limited to the constructional
minimum, and at the same time it fulfills both the functions
of an armored curtain and a flexible curtain, summing up
their advantages and eliminating unexpected disadvan-
tages.
[0038] The solution is presented in the embodiment in
the drawing, in which Fig. 1 shows the curtain from the
first example, in a vertical section unrolled from a shaft,
in the most basic version, i.e. with one armor layer, one
flexible insulation layer and one flexible load-bearing lay-
er, Fig.2 shows the curtain from the second example, in
a vertical section unrolled from the shaft, in an enriched
version, protecting the insulation layer, i.e. with one ar-
mor layer, one flexible insulation layer and two flexible
load-bearing layers constituting a wrapper of the insula-
tion layer, Fig. 3 shows the curtain from the third example
in a vertical section, unrolled from the shaft, in the version
extending the fire protection, i.e. with one armor layer,
two flexible insulation layers placed next to each other
and two flexible load-bearing layers placed externally
among the group of flexible layers, constituting a full
wrapper of the internal insulation layers. Fig. 4 shows the
curtain from the fourth example, in a vertical section un-
rolled from a shaft, in a redundant design, both extending
fire protection and securing protective functions, i.e. with
one armor layer, two flexible insulating layers placed next
to each other, however, as independently pre-made

groups of flexible layers, i.e. each with two flexible load-
bearing layers placed externally on each of the flexible
insulating layers, where the double load-bearing layers
in each case constitute the full wrapper of each individual
flexible insulation layer.

Example 1

[0039] An exemplary multi-layer curtain 2 of a rolling
fire gate 1 is designed to close communication openings
in buildings. It comprises one flexible load-bearing layer
3 positioned externally and comprises one flexible insu-
lating layer 4 positioned internally, wherein the flexible
load-bearing layer 3 is, together with the flexible insulat-
ing layer 4, wound onto one and the same rotating shaft
5 embedded in the cassette 6 above the communication
opening. The two elastic layers 3,4 are connected with
each other by horizontal, parallel stitching 7. Between
the stitching 7, horizontal lamellae 8 are formed, during
the winding of which the layers 3,4 do not shift. The layers
3, 4, apart from the places where they are seamed, are
free to each other. The curtain 2 additionally has one
main outer layer of metal armor 9 composed of hinged,
longitudinally, horizontally connected metal sheets 10,
which constitute the tear strength of the curtain 2, and
are also compatible with continuous elastic layers 3,4
connected by stitching 7 All layers 3, 4, 9 are wound on
the shaft 5 so that the inner layer 11 of the spiral wound
is a flexible support layer 3, and the outer layer 12 of the
spiral wound is the main metal armor layer 9, between
which there is one flexible insulating layer. 4, of which,
both in the unfolded position and in the folded position
of all layers 3, 4, 9, the main layer of the metal armor 9
is a layer, respectively, freely hanging and wound in re-
lation to the elastic layers 3, 4. The surface of the lamella
8 is rectangular. The lamella 8 is separated, but jointly
movable, rectangular part of the metal armor layer 9 and
the corresponding part of the 7 elastic layers connected
by stitching 7, located jointly between the adjacent, de-
limiting stitching 7 and, respectively, hinge connections
13. This time the lamellas 8 are exactly fifteen pieces
hanging vertically under the cassette 6, in the opening,
and two more in the cassette 6, the top of which is hooked
to the shaft 5 of the cassette 6. The height of each lamella
8 does not exceed 12 cm, this time it is 10cm.
[0040] Each hinged joint 13 is a self-supporting two-
element clasp, the first element of which is a profiled open
and more tightly wound incomplete inner loop 13 ’, and
the second element is an open and appropriately fitted
to the previous, wider, incomplete outer loop 13 ", of
which the inner loop 13’ is the extension of the flat metal
armor 9 plate 10 is coaxially mounted inside the outer
loop 13 "extending from the adjacent further metal armor
plate 10 of the metal armor 9 layer. The plates 10 of the
metal armor layer 9 are made of steel, this time acid-
resistant steel. The thickness of the plates 10 is equal,
the plate 10 is thicker than 0.4 mm, this time exactly 1
mm. The metal sheet 10 has longitudinal ribbing 14, the
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depth of the reinforcing ribs 14 not exceeding the thick-
ness of the metal sheet 10. The metal armor layer 9 on
at least one of its sheets 10 is openwork, this time on the
four middle ones.
[0041] The flexible support layer 3 is an edge fabric for
the flexible insulating layer 4, constituting its wrapper on
one side. The flexible support layer 3, constituting the
edge fabric of the flexible insulating layer 4, is made as
a glass mat, reinforced with a metal wire. The flexible
support layer 3 which is the edge fabric of the flexible
insulating layer 4 is an additional supporting insulating
layer, this time protecting against heat. The flexible insu-
lating layer 3 is made of a non-intumescent insulating
material, this time of stone wool.
[0042] The stitching 7 is point-like and is made of an
elastic material. The flexible insulating layer 4 together
with the flexible supporting layer 3, as a continuation,
embraces the hinge joints 13. Horizontally and longitu-
dinally positioned hinge joint 13 both in the position of
the unfolded layers 3,4,9 and the position of the layers
3,4,9 rolled on the shaft 5, a suitably flexible support layer
3, flexible insulating layer 4, of the main metal armor layer
9, correspond to the position of the stitching 7 of the elas-
tic layers 3,4 being placed vis a vis them within the se-
lected lamella 8. The curtain 2 is unrolled by gravity un-
folding after release locks 15 in the bottom 16 of the cas-
sette 6, while it is wound by the shaft 5 driven by an
electric motor 17.

Example 2

[0043] As in the first example with the following chang-
es.
[0044] The curtain 2 in the range of elastic layers 3,4
includes two elastic load-bearing layers 3, placed exter-
nally, and includes one flexible insulating layer 4, placed
internally between the flexible load-bearing layers 3.
Flexible load-bearing layers 3 constitute the wrapper of
the insulation layer 4, All layers 3,4 9 are wound onto the
shaft such that the inner layer 11 of the spiral wound,
with the protected opening on the left front side of the
curtain 2, is the rightmost flexible support layer 3, and
the outer layer 12 of the spiral wound is the main metal
armor layer 9 between which there is from left to right
one additional flexible supporting layer 3 and one flexible
insulating layer 4. The sheets 10 of the metal armor layer
9 are made of aluminum. The thickness of the plates 10
is equal, the plate 10 is thicker than 0.4 mm, this time
exactly 0.5 mm. The metal sheet 10 has no reinforcement
ribs 14, except for the hinge joints 13. The metal armor
layer 9 is solid. The flexible load-bearing layer 3 is an
edge fabric for the flexible insulating layer 4, constituting
its wrapper on both sides. The flexible insulating layer 4
is made of a non-intumescent insulating material, this
time glass wool. The stitches 7 are linear and are made
of a metal cord.

Example 3

[0045] As in the second example with the following
changes.
[0046] The curtain 2 in the area of elastic layers 3,4
includes two elastic load-bearing layers 3, placed exter-
nally, and includes two flexible insulating layers 4, placed
internally between the flexible load-bearing layers 3.
Flexible load-bearing layers 3 constitute the wrapping of
both elastic insulating layers 4, All layers 3,4,9 are wound
onto shaft 5 such that the inner layer 11 of the spiral
wound, with the protected opening on the left front side
of the curtain 2, is the rightmost flexible support layer 3,
and the outer layer 12 of the spiral wound is the main
layer metal armor 9, between which there is from left to
right one additional flexible load-bearing layer 3 and two
flexible insulating layers 4. The sheets 10 of the metal
armor layer 9 are made of steel.
[0047] The thickness of the plates 10 is equal, but the
plate 10 is not thicker than 0.4 mm, because this time it
is exactly 0.4 mm. The flexible insulating layer 4 is made
of intumescent insulating material. The stitches 7 are lin-
ear and are made of metal wire.

Example 4

[0048] As in the third example with the following chang-
es.
[0049] The curtain 2 in the area of elastic layers 3,4
comprises four flexible load-bearing layers 3, placed ex-
ternally for each of the two flexible insulating layers 4.
Flexible load-bearing layers 3 constitute the wrapping of
both insulation layers 4, All layers are wound on the shaft
5 so that the inner layer 11 of the spiral wound coil, with
the protected opening located on the left front side of the
curtain 2, is the rightmost flexible load-bearing layer 3,
and the outer layer 12 of the spiral wound is the main
layer of metal armor 9, between which there is one left
to right one. additional flexible load-bearing layer 3, one
flexible insulation layer 4, two flexible load-bearing layers
3 and another one flexible insulation layer 4. Double load-
bearing layers 3 each form a full wrapper of each flexible
insulation layer 4 separately.

Claims

1. A multi-layer curtain of a rolling fire gate for closing
traffic openings in buildings, comprising of at least
one flexible load-bearing layer, preferably placed ex-
ternally, and at least one flexible insulating layer,
preferably internally, determining its thermal insula-
tion properties, where the flexible load-bearing layer
is wound together with the flexible insulating layer
on one and the same rotating shaft embedded in the
cassette above the communication opening, and the
elastic layers are connected with each other by hor-
izontal, parallel stitching, between which horizontal
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lamellas are formed, where the layers, apart from
the stitching places, are relative to each other, pref-
erably free to each other, significant in that that it
additionally has one main outer layer of metal armor
(9) composed of hinged, longitudinally, horizontally
connected metal sheets (10), which determine the
tearing strength of the curtain (2), and also are com-
patible with continuous elastic layers (3, 4) connect-
ed by stitching (7), while the layers (3, 4, 9) are wound
onto the shaft (5) so that the inner layer (11) of the
spiral wound is a flexible load-bearing layer ( 3), and
the outer layer (12) of the spiral wound is the main
layer of the metal armor (9), between which there is
at least one flexible insulating layer (4) and possibly
additional flexible load-bearing layers (3), both of
which in the unfolded position and in the rolled up
position of all layers (3,4,9), the main layer of the
metal armor (9) is a layer that hangs freely and is
wound in relation to the elastic layers (3,4).

2. A multi-layer curtain according to claim 1. significant
in that that the surface of the lamella (8) is rectan-
gular, preferably the height of the lamella (8) does
not exceed 12 cm, preferably it does not exceed 5
cm.

3. A multi-layer curtain according to claim 1 or 2, sig-
nificant in that that the lamella (8) is separated, but
jointly movable rectangular part of the metal armor
layer (9) and the corresponding to it part of the elastic
layers (3,4) connected by stitching (7), located jointly
between adjacent, delimiting it with stitching (7) and,
respectively, hinge connections (13).

4. A multi-layer curtain according to claim 1 or 2 or 3,
significant in that that the hinge joint (13) is a self-
supporting two-element clasp, the first element of
which is a profiled open and more tightly wound, in-
complete inner loop (13 ’), and the second element
is an open and appropriately fitted to the previous,
wider incomplete outer loop (13 "), of which the inner
loop (13 ’), constituting an extension of the flat metal
plate (10) of the metal armor (9), is coaxially fixed
inside the outer loop (13") extending from the adja-
cent subsequent metal armor plate (10) (9) .

5. A multi-layer curtain according to claim 1 or 2 or 3
or 4, significant in that that the sheets (10) of the
metal armor layer (9) are made of steel, preferably
acid-resistant steel, or aluminum.

6. A multi-layer curtain according to any of the claims
from 1 to 5, significant in that that the thickness of
the sheets (10) is equal, preferably thicker than 0.4
mm, and preferably the sheet (10) has longitudinal
reinforcing ribs (14), the depth of the ribs (14) pref-
erably is not greater than the thickness of the plate
(10).

7. A multi-layer curtain according to any one of claims
1 to 6, significant in that that the metal armor layer
(9) is openwork on at least one of its sheets (10).

8. A multi-layer curtain according to any one of claims
1 to 7, significant in that that the flexible load-bearing
layer (3) is an edge fabric for the flexible insulating
layer (4), constituting at least one side of it.

9. A multi-layer curtain according to claim 1 or 2 or 8,
significant in that that the flexible load-bearing layer
(3) constituting the edge fabric of the flexible insu-
lating layer (4) is made of a glass mat, preferably
reinforced with a metal wire.

10. A multi-layer curtain according to claim 1 or 2 or 8
or 9, significant in that that the flexible load-bearing
layer (3) being the edge fabric of the flexible insulat-
ing layer (4) is an additional supporting insulating
layer.

11. A multi-layer curtain according to any one of claims
1 to 10, significant in that that the flexible insulating
layer (4) is made of a non-intumescent insulating ma-
terial, preferably stone wool or glass wool, or intu-
mescent insulating material.

12. A multi-layer curtain according to any one of claims
1 to 11, significant in that that the stitching (7) is point
or the stitching is linear, the stitching (7) is made of
an elastic material or the stitching (7) is made of wire
or cords, preferably of metal.

13. A multi-layer curtain according to any one of claims
1 to 12, significant in that that the flexible insulating
layer (4), preferably together with the flexible load-
bearing layer (3), embraces hinge joints (13) as a
continuation.

14. A multi-layer curtain according to any one of claims
1 to 13, significant in that that it is unrolled by gravity
after releasing the lock (15) in the bottom (16) of the
cassette (6), and is rolled up by a shaft (5) driven by
a cable manual or a motor (17), preferably electric.

15. A multi-layer curtain according to any one of claims
1 to 14, significant in that that the horizontally and
longitudinally arranged hinge connection (13) both
in the position of the unfolded layers (3,4,9) and in
the position of the layers (3,4,9) rolled on the shaft
(5), a suitably flexible load-bearing layer (3), flexible
insulating layer (4), the main metal armor layer (9),
correspond to the position of the stitching (7) of the
elastic layers (3,4), being placed vis a vis them within
the selected lamella (8).
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