1 Sloping roof systemand insulating board for

sl opi ng roof systens This invention relates to an

i nsul ati on panel for a sloping roof system

conprising an insulation body having a base and a top
surface and |ateral surfaces connecting the base to
the top surface. The base is oriented anti- paralle
with respect to the top surface, so that the top
surface is at least inclined relative to the base.
The insul ation body is designed in a sandwi ch fashion
and includes at |east one first |ayer which has the
heat and/or sound insulation properties and which is
made from m neral wool, preferably rock wool. The
invention further relates to a sloping roof systemfor
a flat roof or a flat inclined roof, consisting of an
i nsul ation | ayer arranged on a support, especially on
sub-roof constructed fromtrapezoid netal sheets, with
a foil covering, particularly an air barrier,

i nterposed. The insulation |ayer is conposed of panel -
shaped i nsul ati on el enents and covered with an outer
roof skin, wherein at - |east a part of the
panel - shaped insul ati on el enents. includes an

i nsul ation body designed in a sandwi ch fashi on and

i ncl u&mﬂwgéamgmﬂmmﬂwsmm raafigystems
sound insul ating properties and nade particularly from
m neral wool, preferably fromrock wool. Insulation

el dimsntirsveation rietftes dns nuisilatisn apandk niowna i sloping orocarsystem,
in a great _variety of designs. o]
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wool. The invention further relates to a sloping roof system for a flat roof or a flat

inclined roof, consisting of an insulation layer arranged on a support, especially
on sub-roof constructed from trapezoid metal sheets, with a foil covering,
particularly an air barrier, interposed. The insulation layer is composed of panel-
shaped insulation elements and covered with an outer roof skin, wherein at
least a part of the panel-shaped insulation elements includes an insulation body
designed in a sandwich fashion and including at least one first layer with heat
and/or sound insulating properties and made particularly from mineral wool,

preferably from rock wool.

Insulation elements and roof constructions are known in prior art in a great
variety of designs. A flat or flat inclined roof of the above-mentioned type

normally consists of an insulation layer arranged on a support, with a foil



-enclosing walls. To provide colum-free hall areas,

one tries to achieve large spans. The trusses consi st

for instance of steel profiles, steel-franework-

constructions, concrete beans, plywod beans or wood

box-girders. Purlins or rafters are fixed in the

cross direction to the trusses on the upper chords

thereof. At |least in wood supperting structures, these

supporting elenents are also referred to as chord

purlins. Though the follow ng description refers to
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This is normally possible also for trapezoid metal sheets of the roof
substructure. By appropriately shaping the blanks, the section modulus of the
trapezoid metal sheets can be varied within vast limits or the thickness of the
metal sheet can be adjusted to the cross sectional shapes. The usual spans of

trapezoid metal sheets in their function as muitiple span girders are 6 m.

A difference is made between flat roofs and inclined roofs and between non-

utilized roofs and utilized roofs.

Due to the loads on the supports and formwork, but specifically with regard to
the roof sealing, stagnant water is considered to be harmful. Originally gaseous
parts of the atmosphere can become dissolved in the precipitations and can

lead to a massive decrease in pH because of their boiling temperature during



humus and organi c acids. Organic and inorganic acids

can attack the roof sealing. Al one the fornmation of
crusts can lead to harnful attacks in the region of

t he connecting seans between the individual sealing
systenms of a roof, which are nostly considered to be

the weak point. To avoid the accunul ati on of
precipitations, already the bases or supporting

structures of the roof systens should be planned with

a slope of 2% (1.15). Roofs which are even |ess
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should be spaced at least 50 cm from the superstructure of the roof or other

penetrations of the roof sealing system. Channels leading to the roof drains
should be sufficiently sloped. The roof drains themselves should not constitute
any thermal bridges. They must be inspected and maintained at regular

intervals and must be freely accessible for this reason.

Non-utilized roof areas are not intended for people to stay on the roof
repeatedly and for a longer time and they are not intended for being utilized for
traffic or greenery. These roofs are accessed mérely for the purpose of
maintenance and general servicing. Concerning greenery, a difference must be
made beiween intensive and extensive greenery, the latter corresponding to the

coverings with gravel that were usual in the past.



meet the requirenents for saving heat energy. A roof
superstructure of the above-nentioned type normally
conprises a base consisting of trapezoid netal sheets

for exanple, an air barrier having a water vapor

diffusion inhibiting effect, an insulation |ayer

formed by a mineral wool insulation material,

preferably by rock wool insulation panels, and a roof
sealing forned by webs of plastic material or rubber

(el astorrer) whi ch are anchored in the trapezoid netal
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The various roof sealing materials will not be further differentiated in the
following. Instead these materials are generally referred to as roof sealing webs,

even if ready-made blankets, for example from elastomer, are employed.

Mineral wool insulation materials consist of artificially made, glassily solidified
fibers partially bound with small amounts of mostly organic binding agents like
thermosetting phenolic or formaldehyde urea resins. For hydrophobing the
insulation materials throughout, the same are additionally impregnated with

additives like oils or resins.

In commerce a difference is made between glass wool and rock wool insulation
materials. Both kinds have different chemical compositions of the fibers and are

consequently produced by different processes in different devices. Rock wool



insulation materials contain up to approxi mately 35%

of non-fibrous particles, whereas glass wool

insulation naterials are largely free fromthose

particles. However, there are offered al so speci al

rock wool insulation materials containing no or only

a few non-fibrous particles. Mreover, recycling

fibers are added to the rockswool insulation panels

at an anount of up to 2 to 25% by weight and are

usually only |l oosely enbedded in the flakes of the
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also saving weight, the endless fiber webs which are mixed with unfixed binders
and impregnated with additives are compressed in the vertical and horizontal
directions during the manufacturing process. In this process, individual fibers or
primary fiber agglomerations are folded upon each other and in themselves in
the conveying direction. Transversely to them, mostly horizontally arranged
layers are formed resulting in that the flexural strength in this direction is
considerably higher than in the conveying direction. Increasing the proportions
of binders is not an option because of the risk of losing the non-flammability of

the insulation material and also for reasons of cost.

To utilize the anisotropy of the mechanical properties of the roofs concerned,

the roof insulation panels are designed as multiple span girders, i.e. with



To utilize the anisotropy of the mechanical properties
of the roofs concerned, the roof insulation panels
are designed as nultiple span girders, i.e. with 6

di mensi ons transversely to the profile of the
trapezoid netal sheets which are as l|arge as
possi bl e. Such trapezoid netal sheets have inner
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they are walked on or when hand carts, sack trucks or lift trucks are moved over
these surfaces. Both the profiles of the shoe soles and the profiles of the wheels
of the transport means, such as the sharp edges of the wheels of the lift trucks,
not only cause pressure loads on the surfaces concerned, but also shearing
stresses. When the regions above the lower chords of the trapezoid metal
sheets are walked on or travelled on in the longitudinal direction, the harmful

effects of these loads are clearly increased.

Due to its hydrolyzing effect, rain water coming down onto the unprotected
surfaces of the insulation panels weakens the frequently used thermosetting
resins and the structure of the insulation material. Moreover, due to relaxation
effects, quasi natural moisture losses generally occur within the rock wool

insulation material.



surfaces of the insulation panels weakens the
frequently used thernosetting resins and the
structure of the insulation material. Mreover, due to
rel axation effects, quasi natural noisture |osses
generally occur within the rock wool insulation
material. 7 By an increase of the gross density to
approximately 180 to 220 kg/mwithin a 10 to 25 mm
thick | ayer underneath the upper |arge surface, the
resi stance of the roof insulation panels is increased
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causes wal kways being forned which are marked by
damaged roof insulation panels. To avoid such
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and cleaning. This maintenance comprises among others checking the water
drains and the removal of debris. Non-utilized roofs must also be accessed for
example for the maintenance and cleaning of air condition systems, antennas,
lightening protection systems, billboards, smoke outlets and/or dome lights. This
causes walkways being formed which are marked by damaged roof insulation
panels. To avoid such damages, scrap rubber mats or panels are laid and
concrete slabs or light grids are placed on the scrap rubber mats or panels, or

light grids are additionally floor-mounted on the concrete slabs.

A further problem of flat or flat inclined roofs is constituted by the drainage of
precipitations, melt water included. In most cases stagnant water on the roof
sealing can be avoided only by an inclination of the base of the roof
superstructure of = approx 3°. Disadvantageously, even in new buildings

supporting structures are planned and built without sufficient inclination, or their



concrete slabs or light grids are placed on the scrap
rubber mats or panels, or |I|ight grids are
additionally floor-nmounted on the concrete slabs. A
further problemof flat or flat inclined roofs is
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roof systens are additionally provided which are

al wagdlation layer and which form a channel if arranged in pairs. To avoid stagnant
water in this channel and to direct the precipitations towards the roof drains,
sloped valley roof systems are additionally provided which are always
constructed in pairs, so that a rising central ridge is formed while two
downwardly sloping lateral surfaces together with the surfaces of the sloping
roof system respectively form valleys. Between two roof drains arranged
adjacent to each other, preferably two sloped valley roof systems are arranged,
one with respect to the other one in such a way that the precipitations are

directed in opposite directions, i.e. towards the respective roof drains.

At the calculation of the thermal resistance of the roof superstructure the
insulation elements of sloping roof insulation systems are a factor that is
considered. But in order to avoid thermal bridges and especially to achieve

sufficient positional stability of the sloping roof system on the trapezoid metal



constructed in pairs, so that a rising central ridge
is formed while two downwardly sl oping | ateral
surfaces together with the surfaces of the sl oping
roof systemrespectively formvalleys. Between two
roof drains arranged adjacent to each other,
preferably two sloped valley roof systens are
arranged, one with respect to®the other one in such a
way that the precipitations are directed in opposite
directions, i.e. towards the respective roof drains.
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rmstlnisqﬂamsnst bl ceferred do add & watdramd)rm stvepeid thooést of the roof
rma plane

panel s ar installed there,, which
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commerce, this plane is still referred to as a
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consi st of a nunber rock wool bodi es,

t he
outfé$PqCéﬁ<g8195,WHE@@r'é‘?”t%$Woﬁtrr@ wrfﬁt:ieﬁeah%tang@asqf Snclination
Wi tnt?ostly do not exceed 1.15° (~ 2% decline), which is due to a higher amount of

insulation material needed for larger angles of inclinations and to the costs
which are thus increased. The molded rock wool bodies are matched to each
other in their heights and widths. After reaching a certain height, additional
molded rock wool bodies are arranged on a planar roof insulation panel, so that

larger heights can be obtained with a small number of molded bodies.

Sloping roof insulation panels having smaller thicknesses can be cut from
rectangular parallelepiped-shaped rock wool roof insulation panels and thus
generally have the same structure as the rock wool roof insulation panels.
Sloping roof insulation panels having larger thicknesses are composed of

individual panel sections which are aligned at right angles to the roof surface, |

and a lateral surface of which is cut in a sloped fashion corresponding to the



respect to the nostly horizontal supporting surfaces.
The angles of inclination nostly do not exceed 1.15
(- 2% decline), which is due to a higher anount of
insulation material needed for |arger angles of
inclinations and to the costs which are thus
i ncreased. The nol ded rock wool bodies are matched to
each other in-their heights and wi dths. After
reaching a certain height, additional nolded rock
wool bodies are arranged on a planar roof insulation
pa
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|nsu ation panels can OW cost.
They can be stacked, transported and qw ckly laid

W t‘ﬁ\% ur%)égg ’f rcg%no%&qﬁsulatlz%rpéneﬁlsngesre%tlv%R/ ste%sﬁiog to repeated

mechanical loads occurring for example when the panels are stepped on or
travelled on by wheel barrows, handcarts, lift trucks and so on. The effects of
these general pressure loads are even intensified to the negative by the
shearing stresses ctaused by profiled shoe soles or tire profiles. While two
layers of bitumen still have a certain pressure-compensating effect and clearly
reduce the above-mentioned shearing stresses of the surfaces, this is not the

case when thin plastic or rubber webs are used.

To improve the surface properties and particularly the accessibility or carrying
capacity of the rock wool roof insulation panels, a cover layer which is highly
compacted up to 220 kg/m? and which is approx 2 cm thick is intended. But the

long-term effect of the same is dependant on the rigidity of the remaining



because of their higher | oad bearing capacity,
| arge-format panels having dinensions of e.g. 2 m
length x 1.2 mwidth are preferred. Snall -formt
i nsul ati on panels having dinmensions like 1.25 mor 1.0
mlength x 0.6 or 0.625 mw dth are used only for
secondary areas or on solid bases. The surfaces of
rock wool insulation panels are relatively sensitive
to repeated nmnechanical |oads occurring for exanple
mhen the panels are stepped on or travelled on by
| RBRS  1f R0 AeRE fsSrepbatkh tgl}tﬁfe%ﬁ tRAIAAdS BRA- thiEBver layer
ects of hese gener al pres ure 1oads are even
|nWemsthéﬁeadbehe negative by the shearing stresses
caused by profiled shoe soles or tire profiles. Wile
two layers of bitunmen still have a certain
pr ¢s gifieeereenpess dti mgde fikacderansbfdhedalion paedsicmdt Steping roof

i JCR e (e ET BAURE oA, ROPE-BCB AL gR oo iection

ar ayis efbpird rbavprre\aenbhepemé!s* amcnré}@ernt;taaed gpd instance in the
particularly the accessibility or carry capacity

of veheysrfdrclipgdiroplsothe; *h%'@pﬁtﬁudﬁc%ﬁﬁelb§ S'@eéd%?rdl t§9éane side
V‘h'cﬁt?oWédQ;I%g{)nﬂﬁteﬁglﬁm% %ﬁ.m&eug%r%%ﬁ woﬁblemem ch

I S appr ox k'is intend he long-term
effect of the sane is dependant on the rigidity of the

rep'@rg%é‘%tr}e]r héﬁ?“él@%hg??o@og}’ste%g 4%l %nsilsgiygrof individual

tedly sSubj ect even IS cover
Wi Isllopimgmctoflmdnﬂatmrf bareels AvhibH he\veeadengtbsctf 49€ mmedand a width of

bet en roof, insulation anels nd,sl.o o

it tled B%%ﬁ‘%s ' i LRGP 9 ANA FISIaR: | PefBie 2% decine can
S urdeaprdubBedtin lte@sbofoaRadmhecthickRessed sfthel ingiviigiar ebing roof
insul ation panels, which are installed f i nstance in
¢ hansuaiiqneanels Wi threglopBgr o BAReT P RO A d@ ndl 184

cannhe fdcanss otf%‘é@lé BngBSS Siidgdy At thewmhdof tighufacture it is

other side, thus ultimately formng a double slope. On
t hegasermlly ﬁan@edsltca)phm\@ tbof siopigergofariesulalioin panels or other

andRoERB oL B R PR BRRReH BT R

If it is intended to increase the base length of this sloping roof system, a layer
consisting of planar roof insulation panels is inserted, so that it is normally
possible to continue with a first one of corresponding sloping roof insulation

panels.

To limit the thickness and the volume of the sloping roof insulation panels
required for constructing an inclined roof surface, saddle-shaped elevations are

formed, whereby channels are produced in which roof drains are situated.

In view of the above-discussed prior artitisa proble m of the present
invention to provide an insulation panel for a sloping roof system with improved
mechanical properties, so that the insulation pane! can resist high pressure

loads and shearing stresses on the one side and is suitable for the construction



600 mmon the basis, in the direction of the decline,
whereby a 2% decline can be produced in the roof

area. The thicknesses of the individual sloping roof

i nsul ation panels within this sloping roof systemare
bet ween 40 nm and 184 . mm Because of possi bl e damages
already at the tine of manufacture it is generally
avoi ded to have the sloping rdef insulation panels or
ot her unprotected nol ded bodies termnate with a

t hi ckness close to zero. If it is intended to increase
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vi ew of the above-discussed prior art it isapr ob
| e mof the present invention to provide an

l n%babl@ﬂu ﬁara;e.h Bpmlsﬁlpﬁ)‘bm@h REoVid inSatb ir@Mlavibh panel of the kind
i nproved nechani cal Eertl es, so that the
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€ mofr providing a sloprng ro systemtor a a
or dtiffiae¢ss. ncl i ned roof which can be constructed in an

.easy way and preferably with only a small nunber of
construction. parts and which additionally has the
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yof the first la%er and consists of a material which is different from the material of

the first layer and at least has a higher bending stiffness.

Further features of the insulation pane! according to the invention and of the
sloping roof system according to the invention will become apparent from the
respective subclaims and from the following description of further improvements

and embodiments of the insulation panel and the sloping roof system.

In an insulation panel according {o the invention, a right-angled construction of
the base has proved to be advantageous, so- that the lateral surfaces are
oriented at right angles to each other. Such insutation panels can be easily laid

on the usual roof areas and can also be readily cut with the usual cutting fools.



nmechani cal properties, especially a conpressive
strength and/or bending strength, different from
those of the first.layer and consisting of a materi al
which is different fromthe material of the first

| ayer and at |east has a higher bending stiffness.
Concerni ng the sl oping roof system according to the
invention, the s ol ut i o 3 of the problem

provi des that the second | ayer has nechani ca
properties, especially a conpressive strength and/or
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the second | ayer, which consists of magn
bi néepnstagtrid ;pafhglplagby fia mieral wool, preferab|y rock wool in the form of

a rectangular parallelepiped-shaped element, namely a customary insulation
panel, and that the second layer having mechanical properties different from
those of the first layer includes a planar large surface which is arranged on the
entire area of the large surface of the first layer, the second large surface of the
second layer extending anti-parallel to the large surface of the first layer.
Further the possibility exists for the insulation panel being constructed from a
first layer having two large surfaces extending anti-parailel to each other, so that
the second layer with mechanical properties different from the first layer is
applied to one surface of the first layer, the second layer being in the form of a
rectangular parallelepiped. In this' latter embodiment one may benefit from the
fact that the first layer having the heat and/or sound insulation properties can be
easily adapted in its shape by cutting a corresponding layer as a molded body

for example from a block of mineral wool, for example rock wool.



advantage that the fire performance of a
correspondi ngly constructed insulation panel is not
negatively influenced. A further devel opnent of this
enbodi nent provides that the at |least first layer is
in the formof a rectangul ar parallel epiped and is
arranged on a nol ded body which forns the at | east
second layer. An alternative ry provide that the at
| east second layer is in the formof a rectangul ar
paral | el epi ped and is connected to a nol ded body
formng the at least first layer. Thus the invention

either provides that the first |ayer having heat . .
andy &rthes udryvalansgntt P thepriopdatiane panels aé@?fgmutﬁ de invention
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exanpl e rock wool. 14 A further devel opnent of the
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this measure serves to improve the mechanical properties, especially the
compressive strength and/or bending strength of the second layer, so that this
second layer exhibits at least a high bending stiffness, even if the thickness of

the layer is relatively smaii.

According to a further feature of the invention the second layer which consists
of a pressure-resistant material can additionally include amounts of water glass,
organically modified silicates (ormosiles), silica glass and/or plastic dispersions

or emulsions.

A further feature of the invention provides that, for improving its mechanical

properties, the second layer, which consists of a pressure-resistant material, at



right angle. A still further devel opnment of the

i nvention provides that the lateral surfaces have a
hei ght of at least 5 mm so that the insulation pane
over the entire surface thereof is constituted by a
region, nanely a layer, with heat and/or sound

i nsul ation properties, and a region, nanely a | ayer,
having a high conpressive st¥ength and/ or bendi ng
strength. Thus the heat and/or sound insulation
properties of such an insul ation panel are maintained
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lateral surfaces thereof bearing against one another over the entire surface.

According to a further feature of the invention it can be provided that the second
layer comprisin'g the top surface projects at least compared to a lateral surface
of the first layer comprising the base. In this case the projecting second layer
~ can be supported on an adjacent insulation panel and thus cover the joint
region of two adjacent insulation panels. The projecting second layer thus
serves as a sealing of the transition zone between two adjacent insulation

panels of a roof system.

A further feature of the invention provides that the second layer comprising the
top surface has a material thickness of approx 2 mm to 25 mm, preferably of
approx 3 mm to 10 mm. A second layer constructed in this way thus has a

material thickness which is sufficient for forming together with the above-



| ayer, which consists of a pressure-resistant

material, for up to 40% and preferably up to 25% from
textile, glass and/or mneral. wool fibers. The |ayers
of mneral fibers and for instance Sorel cenent, which
must be connected to each other, are preferably gl ued
together or |am nated one on top of the other during
a manufacturing step. A further feature of the

i nvention provides that the second | ayer, which
consists of a pressure-resistant material,
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system A further feature of the i nvention provi des
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of walkways and/or driveways. These regions can also be made visually

recognizable by a special color, grain size or the like.-

Concerning the above-mentioned cover, it may be provided that the same
overlaps at least one, preferably two adjacent lateral surfaces of the insulation
body, preferably of the second layer comprising the top surface. In this case the
cover can again overlap an adjacent insulation panel at least partly, so that this
cover has a sealing function in this respect. Incidentally, the cover can be
formed so as to be self-adhering at least in the overlapping region, so that it can
be readily and easily stuck together with the cover of an adjacent insulation

panel or with an adjacent insulation panel.

A further feature of the invention provides that at least one latera! surface of the

first layer comprising the base is at least partially provided with a pressure-



materi al thickness is further selected in such a way
that the total weight of the insulation panel is
within a range allowi ng a person to handle the
insul ation panel. Such material thicknesses noreover
allow large-format insulation panels which do not
requi re machines to assist laying the panels within a
roof system An advant ageousienbodi nent of the
i nvention further provides that a cover, in
parti cular a cover in the formof a random web
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paf@Ma4Ecording to the invention provides that the
pressure-resistant and/or rigid |layer is construct ed
differently thick, depending on the nechanlcal | pad
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adj acent insulation panel or with an adjacent

i nsul ation panel. A further feature of the invention
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press
fibers, a second layer from a pressure-resistant and/or rigid material, particularly

from a magnesia binder, arranged on the first layer, a third layer with heat
and/or sound insulation properties, particularly from mineral fibers, arranged on
the second layer, and finally a fourth layer from a pressure-resistant and/or rigid
material, particularly from a magnesia binder. This insulation panel is thus
designed in the fashion of a sandwich element and exhibits good mechanical

strength and excellent heat and/or sound insulation properties.

The above-described insulation panel is further improved by constructing the
first layer so as to be compressible. By this compressibility of the first layer this
insulation panel can be readily adjusted to irregularities of the support of the

roof seating the insulation panei.



17 resistant and/or rigid coating, said coating
preferably being of the sanme material as the
pressure-resi stant and/or rigid second | ayer. Such an
i nsul ation panel is especially suited for rim areas
of a roof covering, wherein the |layer protects both
the top surface of the insulation material and a

| ateral surface agai nst dandage. For further

devel opi ng the insul ation panel according to the
invention a further enbodinment of the invention
provides that the first [ayer conprising the base IS
constructed in a nmultipart fashion from segnen
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i nsul ation, especially frommneral fibers. A further
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above-descri bed insulation panel is furt i mproved

byAeeonding tthengvention, insulation elements having an mclmed surface serve
for this purpose. With such insulation elements having an inclined surface
sloping roof systems are constructed serving for instance to discharge rain

water into a drainage system of the sloping roof system.

A further development of the sloping roof system according to the invention
provides that the angle of the superposed insulation elements or molded parts
is smaller fowards the support. If several insulation elements or molded parts
are arranged one above the other, the' surfaces which obliquely extend at an
angle with respect to the horizontal exhibit a progression in the form of a circle

of an arc or in the form of a segment of a circle of an arc.

The molded parts are preferably connected, particularly by gluing, to the lateral

surface of the insulation element joining these molded parts and/or to the layer



first layer so as to be conpressible. By this
conpressibility of the first layer this insulation
panel can be readily adjusted to irregularities of the
support of the roof seating the insulation panel. 18
Constructing the second |layer and the fourth | ayer
fromidentical materials has proved to be

advant ageous i n such insul ati & panel s, because this
sinplifies the manufacturing process. In the
follow ng, particularly preferred enbodi nents of the
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illustrated. Preferably, the sloping roof system
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rain vvat er drainage systems are known. According to

t héo9fhvention, insul ati on el enents having an inclined

surface serve for this purpose. Wth such insul ation

el ements having an inclined surface sloping roof
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the horizontal exhibit a progression in the formof a

circle
A further development of the sloping roof system according to the invention

provides that at least one surface of the molded part adjacent to the lateral
surface and/or of the adjacent insulation element includes a pressure-resistant
and/or rigid layer at least in parts thereof. This layer protects the molded part or
the insulation element from damage caused by being stepped on or also
caused by influences of weather, for instance precipitations and/or solar
radiation. A further development of this embodiment provides that the pressure-
resistant and/or rigid layer extends over a part of the lateral surface to protect

also this lateral surface from damage and influences of weather.

Further it turned out to be advantageous to extend the pressure-resistant and/or
rigid layer over the lateral surface and up to the support and to arrange it
preferably on a part of the support. Also this embodiment serves to protect the

construction elements of the sloping roof system against mechanical stresses,



of an arc or in the formof a segnment of a circle of
an arc. The nol ded parts are preferably connected,
particularly by gluing, to the lateral surface of the
i nsul ation elenent joining these nolded parts and/or
to the layer 19 of the insulation elenent arranged
beneath, to guarantee a conpound structure of the

i ndi vi dual construction parts 2f the sl oping roof
system It is further provided that the insulation
element in the region of its upper large surface in
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in order to achieve the above-nentioned advantages

al dotended kg ke palkedgndigidigvatads?n el enent  of a sl opi ng

roof system A further devel opnent of the sl oping roof
system according to the invention provides that at
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and constructions of the insulation panel according to the invention can be
implemented also in insulation bodies which are used in such a sloping roof
system. Accordingly, concerning the advantages of such insulation bodies or
insulation elements, reference is made to the above-described insulation

panels.

Further features and advantages of the insulation panel according to the
invention or of the sloping roof system according to the invention will become
apparent from the following description of the attached drawing showing
preferred embodiments of the insulation panel or the sloping roof system. in the

drawing it is shown by:

Figure 1 a part of the sloping roof system in a perspective view;



also this lateral surface from damage and infl uences
of weather. Further it turned out to be advantageous
to extend the pressure-resistant and/or rigid |ayer
over the lateral surface and up to the support and to
arrange it preferably on a part of the support. Also
this enbodi nent serves to protect the construction
el enents of the sloping roof 9ystem agai nst nmechani cal
stresses, 20 for instance pressure, bending and
‘shearing stresses, and al so against influences of
vwegtdigE p €s pa%QhQ;létYorP;Bz%ﬁ‘él RIrtAibORg r@?@?@cénﬂh G Spetive view:
radiation. A further feature provides that the
|nsulat|on el ement includes two |arge surfaces, each
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the heat and/ or sound insuIation properties and at
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| e fon druHRHRLCH ARG S0 oo st e Rerpeeliyg view:
can be used also in regions of the sloping roof system
|ntended to be wal ked and/or travelled on.
f edtQH® Sof tHENPWELRR PRIE 6‘?%\/?'8%@9 eRfsvelge 'Paf’r F@%’Sped"’e view,
surface of the insulation body is formed as a pl anar
base which is arranged anti-parallel and at |east
i ndiigyied wi tan inedlptien parel dorsbsioping Iregfgysient inzclatesp! igys
i nsul ati on body, wherein the insulation body has
| ateral surfaces which connect the base to the second
| arfggurs Ur f acan indglabonlpagglyor a slepingtroefisyeleamiara ktdrakdew,
t hose descri bed above in the formof an insulation
panel can always be used in a sloping roof system
acaugutesg t cart hsulatisardgiéent foorsslgpentiopf sydtem in a perspective
above-descri bed features and constructions of the
i nsul ati on pdR¥ according to the invention can be
i npl enented al so in insulation bodies mhich are used
in such a sloping roof system Accordin
corfdgWRiShg t#e iNSEHAdIRD RJderl fos & BlopREuTo] |Sbﬁte'6‘o'6‘| adegpective
i nsul ation e%gnents reference is made to the
above- described i nsul ati on panels.

Figure 10  an insulation element for a sloping roof system in a perspective

view,
Figure 11 the insulation element according to tigure 10ina Iatera_l view;
Figure 12  a part of a sloping roof system in a perspective view,
Figure 13  a part of a sioping roof system in a lateral view;
Figure 14  an insulation panel for a sloping roof system in a lateral view;,

Figure 15  a part of a sloping roof system in a lateral view;,



Further features and advantages of the insulation
panel according to the invention or of the sl oping
roof system according to the invention will becone
apparent fromthe foll ow ng description of the
attached drawi ng showing preferred enbodi nents of the
i nsul ati on panel or the sloping roof system In the
drawing it is shown by: FiguréZl a part of the sl oping
roof systemin a perspective view, 21 Figure 2 an
~insulation panel for a sloping roof systemin a
peFgpectibve apanof a Bogingeod dyben imsallatgrabrieywanel -
according to figure 2 in a lateral view, Figure 4 an

i nsul ati on panel for a sloping roof systemin a
PEFRRREHITVE AhAYbf a EloPEosf SBtdmELA Ritéranviganel for a
sl opl ng roof systemin a perspective view, Figure 6
an insulation panel for a sloping roof systemin a

| aﬁpgqﬁé 18! e par bk §@pifgdiof Y3l Ataterangbwl or a

sl opi ng roof System | [ateral view, Figure 8 an

i nsul ation elenment for a sloping roof systemin a
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10 an insulation element for a sloping roof systemin

a pers tive iew Figure, 11, the insul ation el enent
ac &Lﬁgﬁé tdaP?%Bf@s?@‘q%ﬁogf?yﬁfeé?ﬁfa\‘/?%%W?V'eWP gure 12 a
part of a sloping roof systemin a perspective view,
Figure 13 a part of a sloping roof systemijn a |ateral
vi éugurEiZdur ea Rart ghaisiNgdePbey iR &l aPEFSPEC SNy r oof
systemin a lateral view, Figure 15 a part of a

sl opi ng roof systemin a lateral view, 22 Figure 16 a
parfigwe 22 s| opangf reshingepbaysteman paateradview ew,

Figure 23  a part of a sloping roof system in a perspective view,
Figure 24  a part of a sloping roof system in a berspective view,
Figure 25  a part of a sloping roof system in a perspective view,
Figure 26  a part of a sloping roof system in a lateral view,
Figure 27  a part of a sloping roof system in a perspective view;
Figure 28  a part of a sloping roof system in a lateral view;
Figure 29  a part of a sloping roof system in a lateral view;
Figure 30  a part of a sloping roof system in a perspective view,

Figure 31 a part of a sloping roof system in a perspective view;



Figure 17 a part of a sloping roof systemin a |latera
view, Figure 18 a part of a sloping roof systemin a
| ateral view, Figure 19 a part of a sloping roof
systemin a lateral view, Figure 20 a part of a

sl oping roof systemin a lateral view, Figure 21 a
part of a sloping roof systemin a perspective view,
Figure 22 a part of a slopingmoof systemin a |atera
view, Figure 23 a part of a sloping roof systemin a
perspective view, Figure 24 a part of a sloping roof
systemin a perspective view, Figure 25 a part of a
sl oping roof systemin a perspective view, Figure 26
a pigure 82 a sspapioh@nrineflatgysparal ifer a slopingr wof sysdew in a lateral
Figure 27 a e%@t of a sloping roof systemin a
perspective v Figure 28 a part of a sloping roof
systemin a lateral view, Figure 29 a part of a

e 0GR 33 s BN g o Gy eh o 14 BElELL &Yy a latera
F| gure 31 a\pagt of a sloping roof systemin a

perspect|ve view, 23 Fi gure 32 a part of an
i nsul ati on panel for a sloping roof system in a

| atpggab 34Vi ey ar"f'&lérn%%ﬁaﬁorpéér‘iel%r é%ldpﬂ?dJ ook 'sgéterﬁ’u"%ﬂed lateral

for a sloping roof systemin a lateral = Vview, Figure
34 a part ofviem i nsul ati on panel for a sloping roof
systemin a lateral view, Figure 35 an insulation
panel for a sloping roof systemin a lateral view,

Fi digee36 aran insulkéon pangdored sibpingaosi syptenginr otateral view,
systemin a |ateral view and Figure 37 an insulation
panel for a sloping roof systemin a lateral view

Fi (Rigee B6Shoawinauldadh paheldoss 6IBping rootdystns treanateral dew and
flat roof 1 consisting of a

Figure 37  an insulation panel for a sloping roof system in a lateral view.

Figure 1 shows a part of a sloping roof system for a fiat roof 1 consisting of a
roof covering and a roof closure 2 which comprises an upper surface 3 with a
film sealing 4, particularly an air barrier, arranged on it. On the film sealing 4 an
insulation layer -5 constructed from a plurality of plate-shaped insulation
elements 6 is arranged. The insulation elements 6 are aligned in several
juxtaposed rows. Figure 1 alsc shows a central part 7 of the insulation layer 5.
In this central part 7 additional drain openings 8 are arranged. The central part 7
of the insulation layer 5 is composed of sloping insulation panels 9 which are
additionally placed onto the insulation elements 6. The construction of these
sloping insulation panels 9 will be described in the following. Figure 1 shows
that the insulation elements 6, which have a plate-shaped design, include a
surface 10 which is arranged anti-parallel with respect to a second, oppositely
arranged surface 10 that is supported on the film sealing 4. The surfaces 10 of
the insulation elements 6 in a row have the same orientation and are joined by

and flush with the surfaces 10 of the insulation elements 6 of an adjacent row.



roof covering and a roof closure 2 which conprises an
upper surface 3 with a filmsealing 4, particularly
an air barrier, arranged on it. On the filmsealing 4
an insulation layer 5 constructed froma plurality of
pl at e- shaped insulation elenents 6 is arranged. The
insulation elenments 6 are aligned in severa

j uxt aposed rows. Figure 1 al sasashows a central part 7
of the insulation layer 5. 1In this central part 7
addi tional drain openings 8 are arranged. The central }
Pafrhe nsﬁttoﬁ@erh@%'@Mtl‘?@hénaé’tﬁfacés'1% Q%Ef?r%@@o@itltute a surface
sloplng I nsul ati on panel s are additionally
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t hadwdrbe tHensanitrat pan 7el enment s 6, whi ch have a

pl at e- shaped design, include a surface 10 which is
arranged anti-parallel with respect to a second,
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drai n openings 8 are spaced from each other in the

central part 7. bot h |de rain openin 8 .
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openi ngs 8. opl ng i nsul ation panel's are
at tinphatnt kodynbas @pped teliteaserend laver ¢I8. fidlensecond layer 13 is
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10 of the insulation element 6. The large surfaces 10 and 12 extend anti-parallel
to each other. Thus the large surface 10 is inclined with respect to the large

surface 12.

The two layers 11 and 12 exhibit different mechanical properties, namely
compressive strength and bending strength. The compressive strength of the
first layer 11, namely the insulation body, is lower than that of the second layer
13.

In addition to the surfaces 10 and 12 the insulation element 6 comprises lateral

surfaces 14 which are oriented at right angles so that two lateral surfaces 14



In the figures 2 and 3 an insulation elenent 6 is
shown in a perspective and in a lateral view The
insulation elenment 6 is conprised of an insulation
body from mneral fibers bound with a binding agent.
The insul ati on body constitutes a first |ayer 11 of
the insulation elenents 6 and conprises a | arge
surface 123he insul ati on body25has applied to it a
second | ayer 13. The second layer 13 is substantially
rectangul ar paral | el epi ped-shaped and conprises the
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A further development of the insulation element 6 illustrated in the figures 2 and
3 can be seen in figure 4. In addition io the construction elements of the
insulation element 6 according to the figures 2 and 3, the insulation element 6
according to figure 4 includes on the surface 10 of the second layer 13 a cover
15 in the form of a random plastic fiber web. The cover 15 can be glued to the
surface 10 so as to be flush with this surface. Alternatively, that cover can
project over the lateral surfaces 14, so it can be supported on an adjacent

insulation element 6 of juxtaposed insulation elements 6.

The figures 2 to 4 show embodiments of the insulation element 8 with a surface
10 inclined in a direction relative to the surface 12. Differently from the figures 2
to 4, figure 5 shows an embodiment of the insulation element 6 which has a

construction corresponding to the figures 2 and 3 but includes two inclinations



gl ass fibers which are enbedded in the second | ayer

13. Finally, the figures 2 and 3 show that the | atera
surfaces 14 of the insulation body and the |atera
surfaces 14 of the second |layer 13 nmerge flush with
each, so that the respective |lateral surfaces 14 of
the insulation body 11 and of the second |ayer 13 are
pl anar. A further devel opnment 2f the insulation
element 6 illustrated in the figures 2 and 3 can be
seen in figure 4. In addition to the construction
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the insulation panel 17. This embodiment allows the insulation element 6 being
constructed with a second layer 13 which extends over the large surface of the
insulation body arranged oppositely to the large surface 12 or over the first layer
11 and is thus supported on a large surface 18 of the adjacent insulation panei
17. The second layer 13 can be additionally connected to the large surface 18

of the insulation panel 17 by means of an adhesive.

In the figures 8 to 11, which will be described in the following, various sloping

insulation panels ¢ are illustrated.

Figure 8 shows a first embodiment of a sloping insulation panel 9 which is
designed as a magnesia molded body and has two lateral surfaces 19 running
towards each other at an angle, and bases 20, only one base 20 being shown in

figure 8. The sloping insulation panel 9 is wedge-shaped, with the lateral



with an insulation panel 17 which is in the formof a
rectangul ar parall el epiped and consists of mnera

fi bers bound with binding agents. The insul ation

el enent 6 has a trapezoid cross section and includes a
second |l ayer constructed fromrigid material and
extendi ng over a surface running parallel to the

| arge surface 12 of the insul a7 on body and over a

| ateral surface 14 which is erected so as to extend
towards the surface 12 at an angle deviating fromthe
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insulation body 11 consists of mineral fibers bound with binding agents and thus
exhibits excellent heat and sound insulation properties. Preferably, the
insulation body 11 is produced as an integral press-molded part, with the
second layers 13 being pressed together with the insulation body 11.

Between the two layers 13 a valley 24 is formed which corresponding to the
lateral surfaces 19 has an inclination towards a tip 25 of the sloping insulation

panel 9.

Figure 12 shows a further embodiment of a roof 1 consisting of a roof
substructure including several trapezoid metal sheets 26 and a foil covering
arranged on these metal sheets. On this foil covering 4 insulation panels 27 in
the form of a rectangular parallelepiped are arranged. The insulation panels 27

abut each other by their lateral surfaces, a‘nd insulation elements 6, which



pl anar supporting surface 23 serving to take support
on a surface 3 according to figure 1 or on planar

i nsul ation elenents 6. Between the bed-plate 22 and
the bases 20 setbacks are fornmed in a fashion so that
they normally correspond to an inclination of
insulation elenments 6 in the region of their surfaces,
so that these insulation elen®nts 6 can be arranged
flush in the space between the bed-plate 23 and the
base 20. An alternative enbodi nent of the sloping
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properties. Preferably, the insulation body 11 is
produced as an integral press-nolded part, with the
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designed in a sandw ch fashion and include a firs
so compressed that the surface 10 will sink maximally to the level of the
surfaces which are formed by the insulation panels 27. Accordingly, a much
higher compressibility is not provided. It turned out to be advantageous to
design the third layer 28 with a material thickness of approx 10 to approx 15
mm in order to guarantee its function as a springy spacer or as a separating
layer. Differently from the above description, the third layer 28 can of course be
constructed from rigid foam panels or random plastic fiber webs. This third layer
28 additionally serves as a protective layer for the magnesia panel which is thus
protected against damage by sharp-edged items and against influences of

weather.

Figure 13 shows the arrangement of an insulation element 6 according to the
figures 2 and 3 in a sloping roof system, which insulation element is composed

of a lower layer of insulation panels 27 and superposed sioping insulation



| ayer 11 in the formof an insulation body, a second

layer 13 and a third layer 28. These insul ation

el enents 6 have a material thickness of approx 30 mm

The first layer 11, which is formed as an insul ation

body, and the third |ayer 28 are made from m nera

fibers bound with binding agents. It turned out to be
advant ageous to arrange the nfheral fibers at |east

within the first layer 11, which is forned as an
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or may be reinforced differently from each other. The layers 13 can be applied
by lamination in a working step during manufacture of the insulation body or
they can be additionally adhered to the insulation body after the curing of the
binder.

In the following various sloping roof systems will be described which are
Hllustrated in the figures 15 to 31 and in which insulation elements 6 according to

the figures 1 10 14 can be used.

Figure 15 shows a roof 1 with a roof closure 2 which has a surface 3. On the
surface 3 a sealing film (not further illustrated) is arranged, for example a

sealing film 4 such as shown in figure 1.



panel s 8. Between two sloping insulation panels 8 an
insulation elenment 6 is so arranged that the inclined
surfaces of the insulation element 6 and of the
sloping insulation panels 8 formone plane. In this
enbodi nent, the region of the insulation element 6 is
designed as a region intended to be wal ked on. This
can be visually narked by a c¥early different second
| ayer 13 for instance. In figure 14 a further exanple
of an insulation element 6 is showm. This insulation
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i nsul ation elenments 6 according to the figures 1 to

14 can be used. Figure 15 shows a roof 1 with a roof
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1 right half of figure 15 in that the insulation panels 17 are formed integrally with
the insulation elements 6. Accordingly, these insulation panels 17 differ from the
block-shaped design in that one lateral surface 19 is oriented relative to the
targe surfaces 18 at an angle which deviates from the right angle. This can of
course apply to more than one lateral surface 19. Two further embodiments are
illustrated in figure 16 showing in its right half an insulation element 6
juxtaposed to two superposed insulation panels 17 and having a triangular
cross section and including a step 30 on its lateral surface facing the insulation
panels 17. The step 30 serves to seat the upper one of the two insulation
panels 17, so that this upper one of the two insulation panels 17 is cantilevered
towards the insulation element 6, compared to the lower one of the iwo

insulation panels 17.

In the left half of figure 16 a further alternative embodiment is shown which

provides an insulation element 6 extending in its height over two layers of



30 In the right half of figure 15 two superposed

| ayers of insulation panels 17 in the formof a
rectangul ar parall el epi ped are arranged on the surface

3. The insulation panels 17 of the two superposed

| ayers are arranged offset to each other regarding

their lateral surfaces 19, thus producing a step-like
design. In the steps 29 thus3formed, insulation

elements 6 are arranged which have a triangular cross
section and conprise a surface arranged oppositely to
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wi aecording t¢ figuedd. on el enents 6. Accordingly, these

i nsul ation panels 17 differ fromthe bl ock-shaped

design in that one lateral surface 19 is oriented
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its lateral surface facing the insulation panels 17.

The step 30 serves to seat the upper one of the two
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tWBI'.anar surface of the insulation layer 5 is produced which is free from

projections that may constitute trip hazards.

Figure 17 further shows that the layer 13 of the insulation element 6 arranged in
the region of the attic 32 is extended over the large surface of the insulation
element 6 and almost up to the tube section 33, so that the layer 13 is
supported with a part thereof directly on the surface 3 or on a sealing fim
arranged on the surface 3. This construction particularly provides for an
additional protection of the delicate edge region of a minera! fiber insulation

element 6 against damage.

- Figure 18 illustrates a further embodiment of a roof 1 with a roof closure 2 that

consists of several trapezoid metal sheets 26 -and a foil covering 4 arranged



i nsul ation panels 17. In the left half of figure 16 a
further alternative enbodi nent is shown which

provi des an insulation element 6 extending inits

hei ght over two |ayers of 31 insulation panels 17 and
having an inclined surface 31 arranged oppositely to

.the lateral surface 14 joining the lateral surfaces 19

of the insulation panels 17 $® as to be flush with

the lateral surfaces 19. Apart fromthe

above-described embodiment it also possible for the
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From these insulation elements 6 having the two layers 13 from Sorel cement a
walkway and/or driveway can be constructed easily and in an effective way on a
roof 1. Of course, this is also possible with inclined insulation elements 6, as far
as the inclination of the insulation elements 6 has a dimension which allows

walking and travelling on this area without danger.

A further embodiment is illustrated in figure 19. Figure 19 again shows the
combination of insulation elements 6 with insulation panels 17, wherein the
insulation panels 17 are designed in accordance with the above description,
especially with reference to figure 17. Moreover, the roof 1 illustrated in figure

19 is designed corresponding to the roof 1 according to figure 18.

The left half of figure 19 shows a first embodiment of an insulation element 6

consisting of a rectangular parallelepiped-shaped layer 11 in the form of an



addi tional protection of the delicate edge region of a
m neral fiber insulation elenent 6 against damage.
Figure 18 illustrates a further enbodi ment of a roof 1
with a roof closure 2 that consists of severa
trapezoid netal sheets 26 and a foil covering 4
~arranged 32 thereon. In addition to the usua
i nsul ati on panels 17, which are made from m nera
fi bers bound with binding ag ﬁts, figure 18 shows an
insulation elenent 6 which is conprised of a first
| ayer 11 constructed as an insul ation body and
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|np@uﬂ9ng on each of its two Iarge surfaces a second
| ayer 13 from Sorel cenent. Fromthese insulation
el enents 6 having the two layers 13 from Sorel cenent
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figure 19 the insulation body 11 comprising a first layer 11 is constructed as a
molded body and includes a slope in a part of its large surface that is directed
away from the roof closure 2. The second Iayer 13 arranged thereon is
constructed as a thin layer 13 from Sorel cement. The embodiments according
to figure 19 can be arranged in combination on a roof closure 2, so that the
central region of the juxtaposed insulation elements 6 forms a planar walkway
and/or driveway, whereas the rim zones of the juxtaposed insulation elements 6
are constructed with a slope, so that the two slopes point to each other and thus
discharge precipitation water to the central region of the two juxtaposed

insuiation elements 6.

A further embodiment of a roof 1 with sloping insulation panels 9 is illustrated in

figure 20.



conbi nation of insulation elenents 6 with insulation
panels 17, wherein the insulation panels 17 are
desi gned in accordance with the above description,
especially with reference to figure 17. Mreover, the
roof 1 illustrated in figure 19 is designed
corresponding to the roof 1 according to figure 18.
The left half of figure 19 shows a first enbodi nent of
an insulation elenment 6 con§ﬂst|ng of a rectangul ar
par al | el epi ped-shaped layer 11 in the formof an 33
i nsul ation body nmade from m neral fibers bound wth
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Figure 20 further shows a system of sloping insulation panels 9 which are
constructed with two layers and each of which including a surface having an
inclination. This surface is overlapped by a second layer 13 from Sorel cement.
The sloping insrulation panels 9 are so designed that they constitute a uniform
and even slope. Here the sloping insulation panel 8 which directly joins the
second layer 13 of the insulation element 6 arranged in the first layer of
insulation panels 17 is arranged so as to be spaced from the opposite sloping
insulation panel 9, so that a channel 34 for discharging precipitation water into a
drain opening not further shown is formed between these two sloping insulation
panels 9 which are supported with their second layers 13 on the second layer
13 of the insulation element 6 arranged in the first layer of insulation panels 17.
Figure 21 shows a part of the roof 1 in a perspective view. On a continuous
insulation layer 5 consisting of insulation panels 17 and insulation elements 6,

sloping insulation panels 9 are arranged, wherein two superposed sloping



to figure 19 can be arranged in conbination on a roof
closure 2, so that the central region of the
j uxt aposed insul ation elenents 6 forns a pl anar
wal kway and/or driveway, whereas the rim zones of the
j uxt aposed insul ation elenents 6 are constructed wth
a slope, so that the two slopes point to each other
and thus discharge precipitation water to the centra
regi on of the two juxtaposed 3 nsulation elenents 6. A
further enbodi ment of a roof 1 with sloping insulation
panels 9 is illustrated in figure 20. it 34 On the
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relative to the large surface of the insulation panels 17 and which is covered
with a second layer 13 from Sorel cement. The slope is directed towards the
sloping elements 35, so that both the sloping elements 35 comprising the
sloping insulation panels 9 and the insulation element 6 comprising the inclined
large surface are oriented to a central region 7. The two slopes have, however,

a different inclination.

In figure 23 a roof 1 with an insulation layer 5 constructed from insulation panels
17 is shown. On a partial area of the rectangular parallelepiped-shaped
insulation panels 17 a system of sloping insulation panels 9 is arranged. The
sloping insulation panels 9 altogether constitute a flat inclined surface. The
central region of the system composed of sloping insulation panels 9 from.SoreI
cement or having a layer 13 from Sorel cement forms a walkway and/or
driveway. It can he seen that the system of sloping insulation panels 9

comprises several rows of juxtaposed sloping insulation panels 9. These rows



constructed with two | ayers and each of which
i ncluding a surface having an inclination. This
surface is overl apped by a second |ayer 13 from Sore
cement. The sloping insulation panels 9 are so
desi gned that they constitute a uniform and even
sl ope. Here the sloping insulation panel 8 which
‘directly joins the second layer 13 of the insulation
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a lower layer of insulation panels 17. O course, a
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13 and the insulation panels 17 also in this Case, and

t Wiugtrated, wherein figure 25 merely shows two slope systems 36, 37 ‘which are
arranged on large-format insulation panels 17. The inclinations of the slope
systems 36, 37 are oriented at right angles to each other. A first slope system
36 joins with its base point the lateral surfaces 14 of the second slope system
37. The slope systems 36 and 37 can be constructed corresponding fo the

embodiment according to figure 24.

In the transition zone between the first slope system 36 and the second slope
system 37 valley elements 38 are added, which consist of mineral fibers bound
with binding agents and which prevent the accumulation of precipitation water in
this transition zone by draining this precipitation water through this valley
elements 38 corresponding to the inclination of the sloping insulation panels 9

of the slope system 37.



connection is made on-site, i.e. during the erection
of the roof 1. Figure 22 also shows a further
insulation elenment 6 including a | arge surface which
isinclined relative to the |arge surface of the
i nsul ation panels 17 and which is covered wth a
second layer 13 from Sorel cenent. The slope is
directed towards the sloping elenments 35, so that
both the sl oping el ements 353tonprising the sl oping
I nsul ation panels 9 and the insulation elenent 6
conprising the inclined large surface are oriented to
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insul ation panels 17. On the insulation panel 17 are
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panel
is inclined in two dIrECtIOHS in a part thereof, whereas another part thereof is

inclined only in one direction. For this purpose, the slope system 36 comprises
different sloping insulation panels 8 with valley elements 38.integrally molded to

the panels 8.

A further advantageous embodiment of the roof 1 is illustrated in figure 26. In
this figure an insulation layer 5 constructed from insulation panels 17 can be
seen, with a second insulation layer & constructed from insulation panels 17
arranged on the first insulation layer. The second, upper insulation layer 5 is
constructed from thinner insulation panels 17. Both insulation layers 5 are not
equal in area. The upper insulation layer 5 is shorter than the lower insulation
layer 5. In the front face region of the last insulation panel 17 of the upper
insulation layer 5 a sloping insulation panel 9 having a substantially triangular

cross section is disposed. This sloping insulation panel 9 includes a large



whi ch are constructed as a sandw ch el enment and thus
conprise an insulation body having an inclined

surface and constituting a first layer 11. On the
inclined surface a second |ayer 13 from Sorel cenent

Is disposed, and the two |layers 11, 13 are connected

to each other. In figure 25 a further devel opnent of

t he enbodi nent according to figure 24 is illustrated,
wherein figure 25 nerely shovg two sl ope systens 36,

37 which are arranged on |large-format insulation

panels 17. The inclinations of the slope systens 36,
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on the fire protection requirements.

All in all this constructions allows a slope being formed over a considerable
length of a roof 1, without requiring a great number of different sloping insulation
panels 9, since a considerable part of the sloping insulation panels 9 is
composed of insulation segments 39 which are identically constructed with
regard to their material thickness. These insulation segments 39 can be cut at
site. Sloping insulation panels 9 constructed in this way serve to reduce the cost

of constructing a sloping roof system.

The figures 28 and 29 again illustrate slope systems 36 or 37, figure 28 showing
two slope systems 36 on both sides of an insulation element 6 on an insulation

body as a first layer 11, and a second layer 13 from Sorel cement. The slope



25 is illustrated in figure 27. Differently fromthe
enbodi nent according to figure 25 the enbodi nent
according to figure 27 provides for the valley
elements 38 being a part of the sloping insulation
panel s 9. The sloping insulation panels 9 and the
vall ey elenents 38 are thus constructed as a nol ded
body. In the sanme way al so the figures 30 and 31
illustrate a correspondi ng sPdpe system 36 and 37,
wherein the sl ope system 37 shown in figure 30 is one
which is inclined in two opposite directions. Figure
3systeows3tarel pmgsy SnansB@ionnpatiels 17swhishiconstduterantingnlation
dl&?ﬁ%lons in a part thereof, whereas another part

is inclined only in one direction. For this
pur pose, the slope systen136 conprises different
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Figure 33 shows a further development of an embodiment of the second layer
13 which compared to the embodiment according to figure 32 additionally
includes an externally applied separating layer 41. Such a separating layer 41
can be designed as a layer allowing the penetration of water steam and can be
constituted for example by a plastic film, glass fiber web, random glass or
plastic fiber web or by several ones of such elemenis. The separating layer
prevents an undesired chemical interaction between the contact surfaces of the
second layer 13 and other structural elements of the roof 1. The separating
layer 41 can further have elastic properties to weaken localized mechanical
stresses. Due to their three-dimensional effect such separating layers 41 can

serve to drain penetrating precipitations, particularly thaw water.



corresponds to the above-described sloping insulation
panel 9 and thus again includes an insul ation body as
a first layer 11 and a second |layer 13 from Sorel
cenment di sposed on an inclined surface of the

i nsul ati on body. This sloping insulation panel 9 is
joined by further sloping insulation panels 9, the

| atter being fornmed of individual insulation segnents
39 having a fiber orientatiol at right angles to the

| arge surfaces and being connected to each other
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show ng tvvo sl ope systens 36 on both sides of an

I ngyl ﬂél.iir%Q 38 @?% afh | tr%{?e Ihgt?é c?wt él@l’ﬂgﬂt@%hl@ﬁ afb édr{rﬁhcted
| ayer , an cond ayer rom Sorel cenent
sI egmr@gg tcsf»swrerﬁefl 38 adcbtlcaraﬂsangr@drlmsdemd|l@1ste|r$)ﬁ3 pasting to
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s| M0&ra¥e Eﬁ%s%ratloﬁhe%rﬁg\% 6t |?1 ﬁinrgla coF?espondlng second layer 13 is
only arranged on the inclined large surface. Figure 37 finally illustrates an
insulation element 6 in which the second layer 13 forms an integral part of the
insulation element 6, so that this layer 13 is worked in the insulation body
already during manufacture. The insulation body can be formed from mineral
fibers bound with binding agents and also from a different insulation material,
for instance magnesia, in the form of a molded body as shown at pos. 43 in

figure 34.

The invention relates in particular to an insulation panel for a sloping roof
system comprising an insulation body having a planar base and a top surface
as well as lateral surfaces connecting the base to the top surface, the base
being oriented anti-parallel with respect to the'top surface, so that the top
surface is inclined at least with respect to the base. The insulation body is

constructed in a sandwich fashion and comprises at least one first layer with



descri bes the slope of the slope system 36. The angl e
ais greater than the angle 3. Finally, in the
figures 32 to 37 different enbodi nents of a second

| ayer 13 or of insulation elenents 6 conprising a
second | ayer 13 are shown. The figures 32 to 37 serve
to explain the | ayer that has been descri bed above
especially as the second |layer 13 from Sorel cenent.
According to figure 32 the sétond layer 13 can
consi st for exanple of a nmagnesia | am nated board
conprising at |east one |ayer of a two-dinmensiona

r dicaf cargéore sbuhd oinsuuleb'tdri Impp@ilass papllcalstly cframdhomeral wool,
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ure 33 shows a further devel opnent of an enbodi nent
H@g {358 | ayer 13 which conpared to the
enbodl ment according to figure 32 additionally
i ncl udes an externall E)TI i ed epar at i | ayer
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wetienied i sahigngles tgreacipptg;@f, c fiber web or by several
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an undesired chemi cal interaction between the contact
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The invention also. relates to an insulation panel of the above-described kind,
wherein the at least second layer 13 is rectangular parallelepiped-shaped and

connected to a molded body constituting the at least first layer 11.

The invention further relates to an insulation panel in which the insulation body
comprises at least one lateral surface 14 which extends parallel to the

inclination and is criented to the base at an angle deviating from the right angle.

fn the insulation panel according to the invention, the lateral surfaces 14 can

have a height of at least 5 mm.

Also, in the insulation panel according to the invention, the first layer 11 from

mineral wool can have a fiber orientation towards the surface 12.



42 reinforced or filled with single fibers and/or

grainy to fine-grained or floury additives, whereby a

boundary | ayer 43 is forned. The second |ayer 13 is

arranged on a first large surface of the nolded body

42. Additionally, also the second |arge surface of

t he nol ded body 42 may have a second | ayer 13

arranged thereon, which identically corresponds to or

differs fromthe second layé# 13 arranged on the

first large surface. Particularly this additional

second |ayer 13 can be constructed according to the

figures 32 and 33 and conprise a reinforcing Iayer
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13 according to the figures 32 or 33. In this respect
ure 35 il strates ap insul gtion enent
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whesieant fria@iiae cad adultnbhlatyr |ab|a§% @quuﬂeugfg\w@n g%ls@ neigtniBally
a correspondi ng secon ayer

arma%%rﬂ diratase ( 'E‘&‘?%"ﬁ%)d piliray 0lassy reader Plaélj? ed'égers'ons or
figmditignd | l ustrates an insulation elenent 6 in which
the second layer 13 fornms an integral part of the
insulation elenent 6, so that this layer 13 is worked
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The insulation body can be formed frommineral fibers

bd0AE" R ¢ EIMRIIsRAtdgasitan intainalirebfareasnen 49 fr?'@rtéhttle glass
'Q§HM§PM9&GW@B&Wb@h’ for instance magnesia, in the

formof a nolded body as shown at pos. 43 in figure
34. The invention relates in particular to an
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surface, the base being oriented
aﬂﬁﬁ?ﬁgpgpﬁgkﬂﬁnth respect to the top surface, so that

the top surface is inclined at |least wth-respect to
”]S tﬁg%%ule;mﬁ ;J)Jh%ﬁ"a%ééﬁf?]gb{%d%e' ﬁvention, the layers 11, 13 can be

connected to each other, preferably by gluing, or laminated onto each other.

Also, the second layer 13 consisting of a pressure-resistant material, in
particular magnesia, can inciude fine-grained additives from brucite, aluminum

hydroxide and/or titanium oxide, especially in amount of up to 25% by weight.

In the insulation panel, the layers 11, 13 can be arranged one on top of the

other such as to terminate flush with each other.

Also, in the insulation panel, the second layer 13 comprising the surface 12 can
project at least compared to a lateral surface 14 of the first layer 11 comprising

the base.



constructed in a sandw ch fashion and conpri ses at
| east one first layer with 41 heat and/or sound
i nsul ation properties, particularly from m neral wool,
preferably rock wool, wherein the first layer 11 is
connected to the second |layer 13 having nechani ca
properties, especially a conpressive strength and/ or
bendi ng strength, different fromthe first |ayer and
consisting of a material whiéh is different fromthe
material of the first layer 11 and at |east has a
hi gher bending stiffness. The invention noreover
relates to an insul ation panel of the above-described
r I ;
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constituted by a nolded body froma pressure-resistant
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bRl Fulitada drite rar By b bRBCHAT M thassggnd aver 13, a
Cogkt t1Btdantbd BRaAded, eaqjaﬁ&:ara@nrd theay@m dBa rdldom plastic fiber
invention also relates to an insulation panel of the
ab¥¥®- descri bed kind, wherein the at |east second
layer 13 is rectangular par al | el epi ped- shaped and
connected to a nol ded body constituting the at

| ea
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conprises at | east one lateral surface 14 whic
exthesddagmatal lel to the inclination and is or| ent ed

to the base at an angle deviating fromthe right

ngle. In the insulation panel according to the
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of this coating bemg |dent|cal with the material of the pressure-resistant and/or

rigid second layer.

The first layer 11 comprising the base can be formed in a multipart-fashion from

segments.

The segments of the first layer 11 can be glued together andfor connected to

each other through the pressure-resistant and/or rigid second layer 13.

The segments can be also arranged on and preferably be connected to a

supporting layer, especially by gluing.

The supporting layer can be made from a material suitable for heat and/or

sound insulation purposes, in particular from mineral fibers.



m neral wool can have a fiber orientation towards the
surface 12. 42 Further, in the insulation panel, the
second | ayer 13 consisting of a pressure- resistant
material can at |east conprise a two-di nensional

rei nforcenent 40 from wovens, non-wovens, rovings
fromglass, plastic and/or natural fibers, Also, in
the insulation panel, the second layer 13 consisting
of a pressure- resistant matedial can additionally

i nclude anounts of water glass, organically nodified
silicates (ornosiles), silica glass and/or plastic

di spersions or enulsions In the insul ation pane

the s ayer nS|s of a pressure-re ista t
b BTN Bl L BrRPR B STIaLat b3y Fat eamaiee & st ayer T with
r ehdHt Ot BbUD ifduMoheplobb@ies dhagisuladndicdi MinBey albers a
wool fibers. Here the second Ia er 13 consistin

o1 $RCOf Ayl T e ArRressIRTeE RN Feload o, mt@laﬂo@@rgyutarly

- WeingBhesiP bRder, alttangt® ohathe JiYethyyaneh ahifd 1a96r 2&xlithl at and/or
gl ass and/or mneral wool fibers. In the insulation

pafRiINdaiPedriimgransiiase PRAIGEALY diom heerph{fesrs. arangeg on the
CafbRAd ISRINGLE KL Oa $&GH %S/Qlefrompé &Fres AR YosR¥arl | 4HdRg  rigid

or |lam nated onto éach oth Al'so,” the second | ayer
13m§5ﬁ@|@ﬁﬂﬁngYﬁﬁnhﬁ§§@U¢%apé@?%tant material, in
particul ar nmagnesia, can include fine-grained

additives frombrucite, alum num hydroxi de and/or

t i Thfighlags U‘ecareb@éesigmq/tq e envoRiiessible, e seconpdbayey13 and

Welh @i IQ&érrL%n' Héségn"é‘frhﬁgd Prﬁﬁ]\ezln’ ld%ﬁtﬁza‘ FM% i3 11, 13 can

be arranged one on top 0 er such as to
termnate flush with each other. Also, in the
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sur can () 6t are oala

suintlaed rbgf, @bni;lh'mg‘ ofran insalaéon layecwmmm is iangpngethenbasepport,
43|:Jalr’ticularly on a sub-roof made of trapezoid metal sheets, with a foil sealing,
particutarly an air barrier, being interposed, wherein the insulation layer is
composed of plate-shaped insulation elemenis and covered with an outer roof
skin and wherein at least a part of the insulation elements comprises an
insulation body which is designed in a sandwich fashion and comprises at least
a first layer with heat and/or sound insulation properties, particularly from
mineral wool, preferably rock wool, wherein the second layer 13 has mechanical
properties different from those of the first layer, particularly a different pressure
strength and/or bending strength, and consists of a material different from the

material of the first layer 11 and at least having a higher bending stiffness.

On the support a plate-like insulation element 6 can be arranged which at least
comprises a lateral surface 14 which is oriented to a large surface of the
insutation element 6 which is the upper large surface in the insulation layer 5
and to a large surface of the insulation element 6 which is the lower large

surface in the insulation tayer 5, at an angle deviating from the right angle. The



The second | ayer 13 conprising the surface 12 can have
a material thickness of approx 2 mmto 25 nmm
preferably approx 3 nmto 10 nm The
pressure-resistant and/or rigid second | ayer 13 can be
formed differently thick, depending on the nmechanica
| oads occurring during utilization. On the surface 12
of the insulation body, in particular on the second

| ayer 13, a cover 15 can be#arranged, in particul ar
in the formof a random plastic fiber web. The cover
15 can project over at |east one, preferably two
adpaeelatgd aurfacalan $agreatesthad tref uppee larges silirfddeart theoidgylation
prgferﬁﬁ%y of the second | ayer 13 conprising the
sUfface 12. At least one lateral surface 14 of the
first Iayer 11 conprising the base can at |east
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Mddmgtriig-d aghicehdinédat SEaRPehath rddpRcsean® Rbszoptal t he
first layer 11 can be glued together and/or connected

to each other through the pressure-resistant and/or
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sound insul ation purposes, in particular from
m aiEentad g9 asepde Wsh. According to the invention, the
i nsul ati on body can conprise a first layer 11 W|th
heat and/or sound insul ation properties, particularly
f riom insWeticdl lapehcen campsee @ﬁv:eralayteleaitstvqu lowers of superposed
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insulation elements having a triangular or trapezoid cross section are preferably

oriented to be flush with their surfaces inclined with respect to the horizontal.

The molded parts can consist of a material suitable for heat and/or sound
insulation purposes and can be particularly made from a material identical with

the material of the insulation elements.
The angle of the sloping roof system according to the invention can be s 45°,

It is also possible for the angles of the superposed insulation elements or

molded parts being smaller towards the support.

The molded parts can be connected, particularly by gluing, to the lateral surface
of the adjoining insulation element and/or to the insulation element in the layer

arranged underneath.



magnesi a binder, arranged on the first layer, a third

| ayer 28 with heat and/or sound insulation

properties, particularly frommneral fibers, arranged

on the second layer and finally a fourth [ayer froma

pressure-resistant and/or rigid material,

particularly froma magnesi a binder. The first |ayer

11 can be designed to be conpressible, the second

| ayer 13 and the fourth |ayéf can be constructed from

an identical material. The invention noreover rel ates

to a sloping roof systemfor a flat or a flat

i ntl theetkoiwobf it darges sumaceofwhagh isndhd appenlargsy surfagd oh the

I S; t rtic 0 f
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panﬂosuﬁmmﬁw an air barrier, being interposed, wherein

the insulation |ayer is conposed of -pl at e- shaped

i nsul ation elenents and covered with an outer roof

skifhe mtealwiuefhes barabe bedhst], ia ppéictiladtotdaeelyraniedt | on

el ements conprises an insulation body which is

designed in a sandwi ch fashion and conprises at | east

a Acesting ayehe M\telfnnhieameam@kém rsaugytitémmhahbm@e a pressure-

pro ties, particular fro
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nremtmu s@tacepamper bf ae dddhEMsuldtiom 18086t oft BAG in parts
first | ayer, particularly a different pressure

st VEMRPh~ and/ or bendi ng strength, and consists of a
naterial different fromthe naterial of the first

¥ 11 and at |east having a higher bend

t 1 P RessUrecRsiftARt anghpigiad E@v?ﬂ S @arr pxtendg H%‘?ﬂ aa'f’ﬁ"bﬂf the lateral
elgﬂﬁﬁg1ﬁ,can be arranged which at |east conprises a
| ateral surface 14 which is oriented to a | arge
surface of the insulation elenent 6 which is the
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a large surface of tion el enent
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ghe deviating fromthe right angle. The 45 |ower
Iar%@ surface can be greater than the upper |arge
surface of the insulation elenent 6.

n the sloping roof system according to the invention the insulation element can
have two large surfaces, each comprising a layer 13 from a material which is
- different from the material of the layer 11 having heat and/or sound insulation

properties and which at least has a higher bending stiffness.

Also, in a sloping roof system, a large surface of the insulation body can be
formed as a planar base arranged anti-parallel and at least at an inclination with
respect to a second large surface of the insulation body, wherein the insulation

body has lateral surfaces 14 connecting the base to the second large surface.

The base can be rectangular, so that the lateral surfaces 14 are oriented at right

angles to each other.



Al so, on the support, a plate-like insulation elenment

6 with a lateral surface 14 can be arranged which is
joined by and particularly flush with:-the surface of a
nol ded part having a substantially triangular or
trapezoid cross section and conprising a surface
inclined at an angle with respect to the horizontal.
Further the insulation |layer 5 can conprise several,

at least two |ayers of superfosed insul ation

el ements, wherein the lateral surfaces of the adjacent
super posed i nsul ation el enments which extend at an
anglse, ar eﬁwqos@b@ga:knlof/ systehemnectesmcﬁsbybo 1Becdr bshornddét by a

i nsul ation l.aye can conpri.se severa
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rmhﬂgdesmlbtrsieqffoaéxaaﬁﬁletsaalp@armﬁedr fromsix@tre©nf binders with
enment s EaV|ng a triangular or trapezoid cross

seEPQBW“% BBk eferably oriented to be flush with

their surfaces |ncI|ned with respect to the
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identical with the material of the insulation

el ements. The angle of the sloping roof system

aceRs di IBQsttéécbr'itﬁlay@N ?J‘Eérpﬁe ?@Jﬂar@laﬁpaf‘aﬁleleb‘pe‘dssh@t)é@and can
possi bl e for the angbes of the superposed insulation

el berepRnecind to ggneldad pad sonstiuting diadtleast fivhayesthe
support. The nol ded parts can be connect ed,

particularly by gluing, to the | ateral surface of the
adjlog mSh@tIOmémhatzarbﬁt epsiniaye alatgralsurigce Hé extryuling pasallel to
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region of its ace

sulﬁghi(aegllen the i nsul atl on | ayer, the insulation
el ement can be arched and/or preferably bent into
segnents. The lateral surface can be arched, in
pafhé @tdralrsufanesacesl 3t leant ek a height of 5 mm.

The first layer 11 from mineral wool can have a fiber orientation towards the

surface.

In the sloping roof system according to the invention the second layer 13
consisting of a pressure-resistant material can at least have a two-dimensional
reinforcement from wovens, non-wovens, rovings from glass, plastic and/or

natural fibers.

" The second layer 13 consisting of a pressure-resistant material can additionally
include amounts of water glass, organically modified silicates (ormosiles), silica

glass and/or plastic dispersions or emulsions,

The second layer 13 consisting of a pressure-resistant material can at least

comprise an interior reinforcement from textile, glass and or mineral wool fibers.



According to the invention, the sloping roof system
can include a pressure- resistant and/or rigid | ayer
on a surface of the nol ded part adjacent to the

| ateral surface and/or of the adjacent insulation

el enent, at least in parts thereof. The
pressure-resistant and/or rigid |layer 13 can extend
over a part of the lateral surface 14. The
pressure-resistant and/or ridfd layer 13 can al so
extend over the lateral surface 14 up to the support
and can be preferably arranged on part of the
support. In the sloping roof systemaccording to the
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whi east has a hi gher bending stiffness. Also,

in a sloping roof system a |large surface of the
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| ateral surfaces 14 connecting the base to the second
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The second layer 13 comprising the surface can project at least with respect to

the lateral surface 14 or the first layer 11 comprising the base.

The second layer 13 comprising the surface can have a material thickness of

approx 2 mm to 25 mm, preferably approx 3 mm to 10 mm.

The'pressure—resistant and/or rigid second layer 13 can be formed differently

thick, depending on the mechanical loads occurring during utilization.

On the surface of the insulation body, particutarly on the second layer 13, a

cover 15, particularly in the form of a random plastic fiber web, can be arranged.

The cover 15 can project over at least one, preferably two adjacent lateral
surfaces 14 of the insulation body, preferably of the second layer 13 comprising

the surface.



The at | east second |ayer 13 can be rectangul ar
par al | el epi ped-shaped and can be connected to a
nol ded body constituting the at least first |ayer 11.
The i nsul ati on body can at |east have a | ateral
surface 14 extending parallel to the inclination and
being oriented to the base at an angle deviating from
the right angle. The lateral surfaces can at | east
have a height of 5 nm The ff¥st layer 11 fromminera
wool can have a fiber orientation towards the
surface. In the sloping roof systemaccording to the
invention the second |ayer 13 consisting of a
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The layers 11, 13 can be connected, preferably glued

to each other or |aminated onto each other.
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conprise fine-grained additives from bruci te al um num

hydr oxi de and/or titanium oxide, particularly in an
aniandupBEriHg 1dy2r aHRYconstructed from a material suited for heat and/or

sound insulation purposes, in particular from mineral fibers.

The insulation body can comprise a first layer 11 with heat and/or sound
insulation properties, paiticularly from mineral fibers, a second layer 13 from a
pressure-resistant and/or rigid material, particularly magnesia binder, arranged
on the first layer, a third layer 28 with heat and/or scund insulation properties,
particularly from mineral fibers, arranged on the second layer and finally a fourth
layer from a pressure-resistant and/or rigid material, particularly from a

magnesia binder,
The first layer 11 can be designed to be compressible.

The second layer 13 and the fourth layer can be constructed from an identical

material.

The second surface can include several planes having a different inclination.



wei ght. The layers 11, 13 can be arranged one upon the
other so as to termnate flush wth each other. The
second | ayer 13 conprising the surface can project at
|l east with respect to the lateral surface 14 or the
first layer 11 conprising the base. The second | ayer
13 conprising the surface can have a materia
t hi ckness of approx 2 mmto 25 mm preferably approx
3 mMmto 10 nm The pressure-©Bsistant and/or rigid
second |l ayer 13 can be forned differently thick, .
dependi ng on the nechanical | oads occurring during
~utilization. On the surface of the insulation body,

t he se ond 13, .a, . cover
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can be arranged The cover 15 can prorect over
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second | ayer 13 conpri sing the surface. 49 At |east
one |ateral surface 14 of the first layer 11
conprising the base can at |east partly be forned
with a pressure-resistant and/or rigid coating, said
coating preferably consisting of a. material which is
identical with the material of the pressure-resisting
and/or rigid second |ayer. The first layer 11
conprising the base can be constructed in a nmultipart
fashion fromsegnents. The segnents of the first
| ayer 11 can be adhered to each other and/or
connected to each other through the pressure-resistant
and/or rigid second |layer 13. The segnents can be
arranged on a supporting |layer and can be preferably
connected, particularly glued to the sanme. The
supporting |layer can be constructed froma nmateria
suited for heat and/or



sound insul ation purposes, in particular frommnera
fibers. The insulation body can conprise a first |ayer
11 with heat and/or sound insulation properties,
particularly frommneral fibers, a second |ayer 13
froma pressure-resistant and/or rigid material,
particul arly magnesi a bi nder, arranged on the first
| ayer, a third layer 28 with heat and/or sound
i nsul ation properties, partisdularly from m neral
fi bers, arranged on the second layer and finally a
fourth layer froma pressure-resistant and/or rigid
mat iet ofabfergraetiuotees | y from a nagnesia bi nder. The
first layer 11 can be designed to be conpressible. The
second |l ayer 13 and the fourth | ayer can be
comst ras¢ted froman identical nmagerialep The second
surface can i ncl ude several planes. havjng a different
i n€li R CRY®50 The first Iayer g%d tI%8 second | ayer
cap beutganected to each other. The s@ronsh sakee 13
can be fornmed smaller in area thap_the first layer 11.
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layer 1 PCT/EP 2008/ 000165 DBeut sche Rockwool

M neralwol | GrbH & Co. OHG (Revised) Cains 1.

I nsul ati on panel for a sloping roof system conprising
an insulation body having a planar base and a surface
as well as lateral surfaces connceting the base to
the surface, wherein the base is oriented ant-paralle
with

PCT/EP 2008/000165
Deutsche Rockwool Mineralwoll GmbH & Co. OHG

(Revised) Claims

1. Insulation panel for a sloping roof system, comprising an insulation body

having a planar base and a surface as well as lateral surfaces connceting

the base to the surface, wherein the base is oriented ant-parallel with

respect to the surface, so that the surface is at least inclined with respect

to the base, wherein the insulation body is designed in a sandwich

fashion and includes at least a first layer having heat and/or sound

insulation properties and made from mineral wool, preferably rock wool,

characterized in

that the first fayer (11) is connected to the second layer (13) having

mechanical properties, in particular a pressure strength and/or bending

strength, different from those of the first layer (11) and consisting of a

material which is different from the material of the first layer (11) and at

least has a higher bending stiffness, and that the layers (11, 13) are

connected to each other, preferably by gluing, or are laminated onto each

other.



respect to the surface, so that the surface is at

| east inclined with respect to the base, wherein the
i nsul ation body is designed in a sandwi ch fashion and
includes at least a first |ayer having heat and/or
sound insulation properties and made from m nera
wool , preferably rock wool, <characterized in that the
first layer (11) is connected to the second |ayer (13)
having mechanical properties, in particular a
pressure strength and/ or bending strength, different
fromthose of the first layer (11) and consisting of a
med- er i Hisulatipre hang adedrilisgdmclaimdm t he material of the
first layer (11) and at |east has a higher bending
stiffness, and that the layers (11, 13) are connected
to eachhathec tepiefat ably by gluing, or are | am nated
onto each other. 2 2. Insulation panel according to
claim1, characterized in that the second | ayer (13)
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3. Insul atign nel according to claim1,

char acfrlé"lgp%%%lbr- ®that the insulation body at |east has

a lateral surface (14) which extends parallel to the
inclination and is oriented to the base at an angle

devi at (NY'atien Bane RECPRELC 8341 d: 4. Insul ati on panel

according to claiml, characterized in

characterized in
that the insulation body at least has a lateral surface (14) which extends
parallel to the inclination and is oriented to the base at an angle deviating
from the right angle.
4. Insulation panel according to claim 1,
characterized in
that the first .iayer (11) has a fiber orientation towards the surface {12).
5. Insulation panel according to claim 2,
¢haracterized in
that the second layer (13) consisting of a pressure-resistant material at

least comprises a two-dimensional reinforcement (40) from wovens, non-

wovens, rovings from glass, plastic and/or natural fibers.



that the first layer (11) has a fiber orientation
towards the surface (12). 5. Insulation pane
according to claim?2, characterized in that the second
| ayer (13) consisting of a pressure-resistant nmateri al
at |l east conprises a two-dinensional reinforcenent
(40) from wovens, non- wovens, rovings from gl ass,
plastic and/or natural fibers. 3 6. Insulation panel
according to claim2, charact®erized in that the second
| ayer (13) consisting of a pressure-resistant nmateri al
additionally includes anobunts of water gl ass,

organi disdulationpdnélisedordsig to clire, (ornosi l es), silica

gl ass and/or plastic dispersions or emulsions. 7.

I nsul ati on panel according to claim2, characterized
in thatc theasdeand d dyier (13) consisting of a
pressure-resistant material at |east includes an
interior reinforcenent (40) fromtextile, glass or
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and/or rigid coating, the material of this coating

being preferably identical with the material of the
pressulgsuiRioh phadtaceddiR o da4hd second layer. 9.

I nsul ati on panel according to claim1, characterized

in that the insulation body conprises a first |ayer

(11) from phRekdl; Afd hehs

that the second layer {13) consisting of a pressure-resistant material at
least includes an interior reinforcement (40) from textile, glass or mineral
wool fibers.

8. Insulation panel according to claim 1,
characterized in
that at least one lateral surface (14) of the layer (11) comprising the base
is at least partly formed with a pressure-resistant and/or rigid coating, the
material of this coatihg being preferably identical with the material of the
pressure-resistant and/or rigid second layer.

9. Insulation panel according to claim 1,

characterized in

that the insulation body comprises a first layer (11) from mineral fibers

having heat and/or sound insulation properties, a second layer (13) from



havi ng heat and/or sound insul ation properties, a
second layer (13) from4 a pressure-resistant and/or
rigid material, particularly froma magnesia binder,
arranged on the first layer, a third layer (28),
particularly from mneral fibers and havi ng heat
and/ or sound insul ation properties, arranged on the
second layer, and finally a fourth layer froma
pressure- resistant and/or ridgid material,
particularly froma nmagnesia binder. 10. Sl oping roof
systemfor a flat or a flat inclined roof, consisting
of -an aipresduaé-revsthaty®rd/qr @@nﬁdabyalapmn@amy @dmaa magnesia

support, particul arl on. a r y4o)
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includes an insulation body which is configured in a
sandwi ch fashion and at |east conprises a first |ayer
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characterized in

that the second layer (13) has mechanical properties, particularly a
pressure strength and bending strength, different from those of the first
layer (11) and consists of a material which is different from the material of
the first layer (11) and at least has a higher bending stiffness, and that
the layers (11, 13) are connected to each other, preferably by gluing, or

are laminated onto each other.
11.  Sloping roof system according to claim 10,
characterized in

that on the support a plate-shaped insulation element (6) is arranged,

which at least includes a lateral surface (14) oriented to a surface of the



whi ch at least includes a |ateral surface (14)

oriented to a surface of the 5 insulation elenent (6)

which is the upper surface within the insulation

| ayer (5) and to a surface of the insulation el enment

(6) which is the lower surface within the insulation

| ayer (5) at an angle deviating fromthe right angle,

and that the lower large surface is fornmed greater in

area than the upper large surface of the insulation

el ement (6). 12. Sloping roof system according to

claim 10, characterized in that on the support a
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cl ai m Ldper igh@rsuethes bizied induidtibateldient @! ded part is
connected, particularly glued to the lateral surface

of the adjoining insulation elenment and/or to that of

t hep. i nStg @Bfg}s%mabcorarnpa@e@dnm the layer which is
arranged underneath. 14. Sl oping roof system according

to claim10, characterized in that the insul ation

el ement hasatwe digrde jsur f aces, each of which
conprises a second layer (13) froma material which is

different fromthe 6 material of the first |ayer (11)

Wi th t ieyhpatne2 Bl & MHie-shassy '%ﬂnl%ré?f?&{tt' % and
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having a lateral surface (14) WhICh is joined by and flush with the surface
of a molded part substantially having a triangular or trapezoid cross
section, at least a surface inclined at an angle with respect to the

horizontal.

13.  Sloping roof system according to claim 12,
characterized in
that the molded part is connected, particularly glued to the lateral surface
of the adjoining insulation element and/or to that of the insulation element
arranged in the layer which is arranged underneath.

14.  Sloping roof system according to claim 10,

characterized in

that the insulation element has two large surfaces, each of which

comprises a second layer (13) from a material which is different from the



15. Sl oping roof system according to claim 10,
characterized in that a |l arge surface of the

i nsul ation body is forned as planar base which is
arranged anti-parallel and at least inclined with
respect to a second |arge surface of the insulation
body, wherein the insulation body has |atera
surfaces (14) connecting the base to the second | arge
surface. 16. Sl oping roof system according to claim
10, characterized in that the second layer (13) is
constituted by a nol ded body froma

pr essunetdriazsics ttaatfirgndier (11)gwith maé eicaflandeardouad|iagdidtion
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magnesi a binder. 17. Sl oping roof system according to
claim &f ) cha{ acterized in that the insulation body
at19 eaSIOPINGLPOIYSIe PeRoSHIRY tolpihdd (14) extending
parallel to the inclination and oriented to the base
at an angle deviating. fromthe right angle. 18.

Sl opi n§ roic? c9si émhéBording to claim 10 or 15, 7
characterized in that the first |layer (11) has a fiber

orientation towards the surface. 19. Sloping roof .
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fibers

16.  Sloping roof system according to claim 10,
characterizedin
that the second layer (13) is constituted by a molded body from a
pressure-resistant and/or rigid material, particularly from a magnesia
binder, for example from Sorel cement, or from mixtures of binding
agents with magnesia binder.

17.  Sloping roof system according to claim 15,
characterized in
that the insulation body at least includes a lateral surface (14) extending
parallel to the inclination and oriented to the base at an angle deviating

from the right angle.

18.  Sloping roof system according to claim 10 or 15,



20. Sl oping roof systemaccording to claim110 or 15,
characterized in that the second | ayer (13) consisting
of a pressure-resistant material at |east conprises
an interior reinforcenent (40) fromtextile, glass
and/or mneral wool fibers. 21. Sloping roof system
according to claim10 or 15, ~characterized in that at

| east one lateral surface (14) of the first |ayer (11)

conprising the base is at least partly forned with a
pressure-resistant and/or rigid coating, wherein the
material of the coating is preferably identical with
the natkeriralciofrihedpressure-resistant and/or rigid
second |l ayer. 22. Sloping roof systemaccording to
claim 10, 8 characterized in that the insulation body
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heat and/or sound insul ation properties, a second

| ayer (13) froma pressure-resistant and/or rigid
matier i adlopiparddfeystam acchrdang @ ognEsaral 5, bi nder
arranged on the first layer, a third layer (28) wth
heat and/or sound insulation properties, particularly
from maeaala §1derse darmanged on the second | ayer and
finally a fourth | ayer froma pressure-resistant

and/or rigid material, particularly froma nagnesi a
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20.  Sloping roof system according to claim 10 or 15,
characterized in
that the second layer (13) consisting of a pressure-resistant material at
least comprises an interior reinforcement (40) from textile, giass and/or
mineral wool fibers.

21.  Sloping roof system according to claim 10 or 15,
characterizedin
that at Ieast. one lateral surface (14) of the first layer (11) comprising the
base is at least parlly formed with a pressure-resistant and/or rigid
coating, wherein the material of the coating is preferably identical with the

material of the pressure-resistant and/or rigid second layer.

22.  Sloping roof system according to claim 10,



characterized in that the second |ayer (13) is forned
smaller in area than the first layer (11).

characterized in

that the insulation body comprises a first Iayer' (11) from mineral fibers
with heat and/or sound insulation properties, a second layer (13) from a
pressure-resistant andfor rigid material, particularly from a magnesia
binder, arranged on the first layer, a third layer (28) with heat and/or
sound insulation properties, particularly from mineral fibers, arranged on
the second layer and finally a fourth fayer from a pressure-resistant

and/or rigid material, particularly from a magnesia binder.
23.  Sloping roof system according to claim 15,
characterized in

that the second surface includes several planes which are differently

inclined.
24 Sloping roof system according to claim 10,
characterized in

that the second layer (13) is formed smaller in area than the first layer

(11).



