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 iss 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 sandw ch
fashi on 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 sl oping roof
systemfor a flat roof or a flat inclined roof,
consi sting of an insulation |layer arranged on a
support, especially on sub-roof constructed from
trapezoid netal sheets, with a foil covering,
particularly an air barrier, interposed. The

i nsul ation |ayer is conposed of panel- shaped

i nsul ation el enents and covered with an outer roof
skin, wherein at I|east a part of the panel -shaped
|nsulat|oq eI%nents |ncHudes an |nsulat|on bod

one first layer with heat and/or sound i nsul at| ng
properties and made particularly from m neral wool,
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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



spans. The trusses consist for instance of stee
profiles, steel-framework- constructions, concrete
beans, plywood 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 supporting structures,2 these supporting el enents
are also referred to as chord purlins. Though the
followi ng description refers to purlin roof designs,
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sealing, stagnant water is considered to be harnful.
Originally gaseous parts of the atnosphere can
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Thisat|$ anésnally tpessildgi atso 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 multiple 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



of the connecting seans between the individua
sealing systens of a roof, which are nostly

consi dered to be the weak point. To avoid the
accurul ati on of precipitations, already the bases or
supporting structures of the roof systenms should be
pl anned with a slope of 2%%{1.15). Roofs which are
even | ess sl oped are special constructions and
require special neasures to avoid or reduce the
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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 merely for the purpose of
maintenance and general servicing. Concerning greenery, a difference must be
made between intensive and extensive greenery, the latter corresponding to the

coverings with gravel that were usual in the past.



vapor diffusion inhibiting effect, an insulation

| ayer fornmed by a mneral wool insulation material,
preferably by rock wool insulation panels, and a roof
sealing forned by webs of plastic material or rubber
(el astoner) which are anchored in the trapezoid
metal sheets by neans of screws passing through the
insulation layer. For formng the air barrier,
polyethylene foils as thin as approxinately 100 pm
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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



added to the rock wool insulation panels at an anount
of up to 2 to 25% by weight and are usually only

| oosely enbedded in the flakes of the primary fibers
and thus do practically not contribute to the

i ncrease of the nechanical properties of the
insulation materials. For tshis reason rock wool
insulation nmaterials are differentiated from gl ass
wool insulation materials and other mneral wool
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17. | osing the non-flammability of the insulation
material and also for reasons of cost. To utilize the
ani sotropy of the nechanical properties of the roofs
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achieve this compressive strength using as little material as possible and thus

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



than 150 mm between the upper chords. To bridge these
w dths, the Flat Roof Quidelines require m ninmm

t hi cknesses of the mineral wool insulation panels of
120 mm According to a previous fornula, half of the
i nner width between the upper chords of the
trapezoid steel profiles wgs cal cul ated as the

m ni mum thickness, although this formula was based
upon i nsul ati on panels in which the fibers lie flat
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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.



10 to 25 mmthick |layer underneath the upper |arge
surface, the resistance of the roof insulation
panels is increased and the specific stress of the
structure of the insulation material is reduced due
to the nore favorable introduction of forces. An
appropriate organi zation off the laying work and the
use of suitable transport neans help to avoid the
transport of heavy stacks of parts of the insulation
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example or the mémtenance 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 =z approx 3°. Disadvantageously, even in new buildings

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



8 admissible deflection is neglected. The adm ssible
defl ection of the trapezoid netal sheets is 1/500
whi ch at | east nakes 12 mm at the usual spans of 6000
mm For purlins and trusses, deflections in a simlar
magni t ude nust be considered. The deepest points of
the partial areas which are predeterm ned by the
purlins and trusses beconme apparent only after the
conpletion of the entire superstructure of the roof,
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other one in such a way that the precipitations are

To g%ﬁé?ﬁﬂ)e@ohgtrgﬁpéﬁhét@r draRCidvititas a sfhalll AURILES dfh'@of drains,
respective roof drains. At the cal cul ation of

sloptrige rorfl sySé%m§tar@cerqwdedn@vm@bfar@mmnahlatmmstltu@eed on the

lnsu@?ﬂ e@zéro%}%oewﬁ@%ﬁp %Ii%nc}f%ﬁ%r}:a%ogfed |H%%||r§t JF8 Lvoid 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



considered. But in order to avoid thermal bridges and
especially to achieve sufficient positiona

stability of the sloping roof systemon the trapezoid
metal 9 sheets and thus the required | oad bearing
capacity, a thermal insulation [ayer constructed
fromlarge-format rock woolg roof insulation panels is
usually required. Sloping roof systens can al so be
installed on top of existing, i.e. old roof
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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



general ly have the same structure as the rock wool
roof insulation panels. Sloping roof insulation
panel s having |arger thicknesses are conposed of

i ndi vi dual panel sections which are aligned at right
angles to the roof surface, and a |lateral surface of
which is cut in a sloped faghion corresponding to the
10 desired angle of inclination. By this
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barrows, handcarts, lift trucks and so on he

m wiglth et ssed onlyfes secenanuiaregaseson solibhdsesr e even
intensified to the negative by the shearing stresses
caused by profiled shoe soles or tire profiles. Wile

The tstffack @Y FScloivobi Ingtliopt paneldA¥E ra@latitsly FeRsitive to repeated
Rr essure-conpensating effect and clearly
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 caused 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



reduce the above-nenti oned shearing stresses of the
surfaces, this is not the case when thin plastic or
rubber webs are used. To inprove the surface
properties and particularly the accessibility or
carrying capacity of the rock wool roof insulation
panel s, a cover |ayer whichiis highly conpacted up
to 220 kg/ n8 and which is approx 2 cmthick is

i ntended. But the long-termeffect of the sane is
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the vol une of the sloping roof insulation panels

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 problem of the present
invention to provide an insulation panel for a sloping roof system with improved
mechanical properties, so that the insulation panel can resist high pressure

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



required for constructing an inclined roof surface,
saddl e-shaped el evations are forned, whereby
channel s are produced in which roof drains are
situated. In view of the above-discussed prior art it
isapr obl e mof the present invention to
provide an insul ation panel2 for a sloping roof system
with inproved nechanical properties, so that the

i nsul ati on panel can resist high pressure |oads and
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the invention and of the sloping roof system
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urther | nprovenen
the first layer and at least has a higher bending stiffness.

Further features of the insulation panel 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 to 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 insulation panels can be easily laid

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



and enbodi nents of the insulation panel and the

sl oping roof system In an insulation panel according
to the invention, a right-angled construction of the
base has proved to be advantageous, so that the

| ateral surfaces are oriented at right angles to
each other. Such insul ationspanels can be easily laid
on the usual roof areas and can al so be readily cut
with the usual cutting tools. 13 A further feature
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pangleca%r&dthla?rtﬁee ssé%%gclgyg: h‘ta\r/]rﬁg 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-parallel 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.



second | ayer extending anti-parallel to the large
surface of the first layer. Further the possibility
exi sts for the insulation panel being constructed
froma first layer having two |arge surfaces
extending anti-parallel to each other, so that the
second | ayer with mechani cahk properties different
fromthe first layer is applied to one surface of
the first layer, the second |ayer being in the form
of a rectangular parallelepiped. In this latter
enbodi nrent one may benefit fromthe fact that the
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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 small.

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



conpressi ve strength and/ or bending strength of the
second layer, so that this second |ayer exhibits at

| east a high bending stiffness, even if the thickness
of the layer is relatively small. According to a
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According to a further feature of the invention it can be provided that the second
layer comprising 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-



of the first |ayer conprising the base. In this case
the projecting second | ayer can be supported on an
adj acent insulation panel and thus cover the joint
region of two adjacent insulation panels. The
projecting second | ayer thus serves as a sealing of
the transition zone betweers two adjacent insulation
panel s of a roof system A further feature of the
invention provides that the second |ayer conprising
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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 lateral surface of the

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



Concerni ng the above-nentioned cover, it may be

provi ded that the sane overlaps at | east one,
preferably two adjacent |ateral surfaces of the

i nsul ati on body, preferably of the second |ayer
conprising the top surface. In this case the cover
can agai n overlap an adjacemt insulation panel at

| east partly, so that this cover has a sealing
function in this respect. Incidentally, the cover can

be . f d. to b | f - adh
resigtat PRI 1ig'd ciatile, s Eatng breteraBRLBina 2 e Same aterial
as tparb¥sFreuekistaaaiirsr M?lﬂhséc'&ﬁdq Y& Rfchadh HdukfRhtpanel is
i nsul ati on panel or an adj acent insulation

esppeially SUAeﬂ ot lien areas fea o0oft bevaringe wheyginptheyilayes protects

oot i B0, 1§, S Fue Mo MR, Ao 4 Tyt o Boains

danvddd) a pressure 17 resistant and/or rigid coating,
sal d coating preferably being of the same material
as the pressure-resistant and/or rigid second | ayer.

For?ﬁﬁﬁ%rf‘g%\g&%ﬁhgttbg ?Qtﬂg%n p%neﬁagcgoﬁgﬁ\!gl %6hti1lé' ﬁﬁgrl)tfloor{ a further

cover

embb"di!hent Sf tHeoinkehtien pryvides frmeh@flrstth&yerrt&iuh@*iswglthe base is
mat er and a lateral surface against damage

Conf'fu'#(ftﬁ@r'n Feltiath iashien frﬁghﬁagm@ﬁtﬁod’rf@feraewo%m ﬁgg'fn@nts of
the it la&\é?%irhoglu@ﬂft‘ér EBER o ﬁQP%Wciﬂ?rnére"fcohﬁ?%tbavﬁn%beﬁ other
pr ovi e base I's

Fst Tayer o
throaghghe yrésslireresistant tanaéort ngldsshacon_dflamn mlgiltmmaﬂy, it can be

Pr%eaagl \é the segnments of the first |ayer
pProvifert £heb thacREYPREIS &he/ 3aR9ed Yhie FUPROTH% %Ywer and are
e aptic a
oy H0E AR RLASHIeu ) 2ol BhBrig ey Ths
emttdd&meegmn sb@r@e\saiometgewrkhar afosupmdaamaengby aganstaucting the
I I
suppw? Qgs[?éfﬁg: qbrﬁéafr%g\gqua ﬁﬂ'% ?eeﬁgrp g]eﬁg qu{gr %ggnd insulation,

espESXRY ABRAMINETAM@ersOr i nstance by constructing the
supporting layer froma material suitable for heat

and/ or sound insulation, especially from m neral
A f%%?rféfﬂtéjr? gl}f\h%\éﬁ%}ggéﬁvﬁ%g@ tﬁgelr%ulgp or? b%\c/i dﬁéludes a
first layer with heat and/or sound insulation properties, particularly from mineral
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 panel.



first layer with heat and/or sound insulation

properties, particularly frommneral fibers, a

second | ayer froma pressure-resistant and/or rigid

material, particularly froma nagnesia binder,

arranged on the first layer, a third ayer with heat

and/ or sound insulation properties, particularly from

m neral fibers, arranged on the second |ayer, and

finally a fourth | ayer froma pressure-resistant

and/or rigid material, particularly froma magnesia

bi nder. This insulation panel is thus designed in
Contgctir}p tHeose cindalagan et Ghe Gb@iR Myer TEbrRidémtida niRefals has

mechani cal strength and excel |l ent heat and/or sound
provedslgl be iastyaptageousi iassuchh insyifdios- parelsi beerysesthisisinplifies
the rﬂgﬂﬁ%acittﬁ'irigﬁrtolagési nproved by constructing the first ‘

['ayer "so t 0 be conpressible. By this

conpressibility of the first layer this insulation

panel can be readily adjusted to irre%ularitLes of
In th%@"@WﬂkﬂarRaTB‘Fm@H)é PW%HE%%’HPPW@‘QW@ qf {8 sianipg roof system

acc(?gtﬁ lttﬁ tﬁg;/%\}rgq]?;ghrd;gy]&grag > second layer and the

romrdentical materials has proved to
be advant ageous in such insul ation panels, because

this sinpljfies the manufacturing process.. In the
Pref@@ﬁwh@g,sfoam e §Y§t9"bﬁéF%frd#f&1%%r%g8d'PH%m@ &% developed

. ¢ _ . . .

e S 5,20 A8 RF34 o G 0Py S R 3B, Tho

plateasbapel mpulatidarnelenmerdninclodes satdeast opedatefair surtacebwhich is
) r§| te-shaged ilnsul atj on .el ﬁrrent Ia{.r anged on ihe

orier, 8@68&"’! UPREN 13508 Suriang JBdNE a3 IaHeR ré%_o a lower large

surfadeC il gges ir%tulétﬁﬁ‘asiaygf%lf ltRé Gh&tlafit RGReMOACHNI dhgle deviating

oriented to an upp arge surface in the insultation

froml thgeighdrahgley and theeloweslarge suufacacie formedh greateuirnaieanthan

[ t an angl e deviating

| ayer_of th nsyl ation el enent

the ‘fpr‘}/@ﬁﬂ?rﬂg H Fojﬁ ‘F&S“éﬁﬂ?“t%gfﬂe er large surface is
fornmed greater in area than the upper |arge surface
of the insulation elenent. For the controlled

For dheceentelegt distharggat@fr raipameigfe dsgiopgas Systemsnaig. known.

Accrﬁaﬁ%rt%i #id iﬁ\(?erftka% hﬁ‘ﬁ?ﬁt&noé\enie'ﬁ%‘hg\tliing%neilngm%g Surface serve
avi®ng an 1 nclinéd surrace 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 towards 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



for this purpose. Wth such insulation elenents
havi ng an inclined surface sloping roof systens are
constructed serving for instance to discharge rain
water into a drainage system of the sl oping roof
system A further devel opnent of the sl oping roof
system according to the indention provides that the
angl e of the superposed insulation el enents or nol ded
parts is smaller towards the support. |If severa
I nsul ation el enents or | de arts re arranged, ope
of the) FisuRitioR B mENT arpded Beneath. I avkrafles dapPaine Rffteture
of tid ir@ﬁ\/id@él@dh_s%&ﬁbrf?éﬁ@@ftﬂé’slbbiﬁgh@bf@ éml. exhibit a
progression in the formof a circle of an arc or in
the formof a segnent of a circle of an arc. The

. ol . f | t ticularl
iR pREO& Bl R Fpaon efifedhGhe RBloh G hodsy tarce
surfat@ @ nhe jivdulatish 1413 8s EREKIRH apaidr orartasly Benttife se%ments.

| ayer 19 of the insulation elenent arranged beneath,

Thig gopsiavciieneeonsideiapbu apoves dharfenctign ohan; ingulatign glement

or BP0 SR el B EP siaase

systeegiand mfrticdlariy preids! thegsccusulatisre of watdreon fiselsatface of the

| ayer is arched and/or preferably bent into segnents.
roofThi s construction considerably inproves the function

of an insulation elenment for discharging

preci pitations, especially rain water, into the
Additmoiallg ibwandbei payideds fisdte theatate palr $urfadeaiof \thavplatisshaped
_ q&%e accunul ati.on of water on the sg%f ace of the ,
insylaiign elgmsntWgh s orienteghtondn WPBeT fsee sitace g the insulation

r f - i i .y

ayek 01 ) SR8 aey E AEARIC itdi Shpe ot
from the hight asgleatis @iso beghed, padticudardy comeavalaicgevest,iih arder to

in the insulation | r at an _angle deviatin f.rom
achieig ¢ ghovararaiones i tagaB0 % Sis iR 4 guiatbf Blement
of aGRIAAY fbOf fdtergd, in order to achieve the

above-nmenti'oned advantages also in this type of

i nsul ation elenment of a sloping roof system A
A f%&?ﬁv&@g Vrﬁ'eﬁﬁ@?ﬁ]}f)ﬁgsﬁﬁéhgﬁ r%loP %'ygt%mr %%Eon’c’d\fr‘?é $0"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,



provides that at |east one surface of the nolded part
adj acent to the lateral surface and/or of the
adj acent insulation elenent includes a
pressure-resistant and/or rigid |ayer at |least in
parts thereof. This |ayer protects the nolded part or
the insulation elenent froaodamage caused by bei ng
stepped on or also caused by influences of weather,
for instance precipitations and/ or solar radiation.
e vl o hi d d
for ﬁﬁ%@ﬁ%{eﬁgggsg%rggﬁﬁh gngﬁegﬁﬂg érlgl %M%rﬁgo against

influentes dé wewntieraegeddialpf plbh@utbabﬁg ahdau mf@tgoﬂaﬂrem’ st
also this lateral surface from damage and i nfl uences

of weather. Further it turned out to be advantageous

A fﬁr?h@r’(tfﬁéelg d r}’?roQ{d%SH*;a? ’Er?es'lﬁétﬁgﬁc{@r%%f%nt lhgl'ugegﬁw Jarge

over t atera surface and up e suppor
surfacesy regehi comiisehi@ adbyer construsted frof 4 heatetiaipdifferenffiom the

matgiigrasie ?@s'?ftqeﬂ% it e eRLATES Souid nsslatn properties and at
Ieas’f"-’&“ﬁﬁhﬁ Sh?ﬁ;ﬁ%ﬁ%nd@@ étﬁfne’sQSt@&ﬂﬁtl&‘i eéléere‘ﬁts which are

bendi ng earing 317 esses SO agal nst
congtrifdtea i éh;ls ofaynean ber ysexh plsoi ial fregiqmseafi thiet sioping soof system

| radiati pn. A further feature
'”tefﬁ%tf%’d% V‘%ﬂ%ﬁdo?%@‘)[ ﬁéiﬁ?algﬂ(fﬂ’i’r el ement includes two
| arge surfaces, each conprising a | ayer constructed

froma material different fromthe material of the
A fuyrthert feaiyer ofi the tmeentiont providles thatude dargeasmrz&me of the

. ; t] t t hi b t hi bendj

insuBfiPddy 38 Pedhs amaterfiTH Bhigh 8 efrar st dmeR aleidnd at

least ihdlifed WAy r@@peéxetw&eée@ﬂrﬁplar?e rRfesoPthd 'Ws.ulatlon body;,
sl opi ng roof s%‘stem i ntended to be wal ked and

Whef%\t@? |Irewl®tmn ody hapdateralguifasesfwhipl connest ﬁh@nbase to the

L R R
abomtn theafarhi ef aandsu’ﬂtatlorh Pasikl cae Iahn@yb betlisddeﬁlp@@o;iu@g roof

a second Iarg{e surface of the insul ati on body
systaMeRaaRdingdoithe invantion. Meﬁﬁgnﬂhﬁ@? @Ibogﬁﬂﬁé@@féed features

and V!Un%ﬂgﬁf?&ﬁke%ﬁ‘ tBQel BEsSoh érré? ac%%f&ﬂg {a{f‘%el Hleﬁecacp be
ccordingly, insu atlon enents hose ‘descri
lmplaltmvnted algchén freutatioh bodiesswhighiare psetklin caoh a shyping roof
system l;}\ccordlngl"i}, congern%wg ?he 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;



system according to the invention. Consequently, the
above-described features and constructions of the
i nsul ati on panel according to the invention can be
i mpl emented al so in insulation bodies which are used
in such a sloping roof system Accordingly,
concerni ng the advantages of such insul ation bodies
or insulation elenents, reference is made to the
above-descri bed i nsul ati on panel s. Further featur es
.and advant.a q ation ane accor p%tt
FlgL{l‘ﬁ i n@@ﬁ?'?g‘@ﬂt'%} pape fﬂr o&mq]bo géﬁs egg,g} gl;?]ers ctive view;
according to the invention will becone apparent from
the followi ng description of the attached draw ng
Figusadwi ngthepinetiietipe wasebackaidingdodigured in edatesal bew;
panel or the sloping roof system In the drawing it
is shown by: Figure 1 a part of the sloping roof
Figusg st em aR igs it él\er & isRiing?Aoof By gtentinla parspective view;
i nsul ation panel for a sloping roof systemin a
perspective view, Figure 3 the insulation panel
or di ' - Fi : -
FigfE 801 o B MR 8ref 1oL STl sYoBH ifa Plfetid view,
perspectlve view, Figure 5 an insulation panel for a
| gpi ng roof systemin a persp ectlve Vi ew; gure 6
F'Quzli% 6 nsuP%ﬂ”Wtﬁ)&h@nq dor a slopgig ief ﬁM%tﬁ”éV’s@ @’f?"%vﬁw
| ateral view, Figure 7 an insulation panel for a
sl oping roof systemin a lateral view, Figure 8 an
Figuregul at anmseliaieenparialforea slopmgpaf spstesy st @ fateral aiew;
perspective view, Figure 9 an insulation elenment for
a sloping roof systemin a perspective view Figure
Figut€ 82N | 85 Yh@lia@sh IGHBA drod sﬂ)p?ﬁé’?b@ﬂs{é?@ﬁ\ 4 §t|§éFsR@ctlve
a perspective view, Fi gure 11 the 1 nsul ation el'ene
accordivigwo figure 10 in a lateral view, Figure 12
a part of a sloping roof systemin a perspective
Vi ew,
Figure 9 an insulation element for a sloping roof system in a perspective

view;

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

view;
Figure 11 the insulation element according to figure 10 in a lateral view;
Figure 12  a part of a sloping roof system in a perspective view;
Figure 13  a part of a sloping 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;



Figure 13 a part of a sloping roof systemin a

| ateral view, Figure 14 an insul ation panel for a
sl oping roof systemin a lateral view, Figure 15 a
part of a sloping roof systemin a |lateral view 22
Figure 16 a part of a sloping roof systemin a

| ateral view, Figure 17 azpart of a sloping roof
systemin a lateral view, Figure 18 a part of a

sl oping roof systemin a lateral view, Figure 19 a

. r. of _a sl opi ng roof st.emin | ateral view,
FigltR 1 o' 3dalt o Rpimecrost SV R i Pred fiel 1 o
| ateral view, Figure 21 a part of a sloping roof
. systemin a perspective view, Figure 22 a part of a
Figuse ddi ngama&ofsqlgﬁemg poh systear &l a (Ateng] viem; gure 23 a
part of a sloping roof systemin a perspective view,
Figure 24 a part of a sloping roof systemin a
Figuperispechipaet ofi £8lopirlg @ef systerainpaldtered views! opi ng r oof
systemin a perspective view, Figure 26 a part of a
sl oping roof systemin a lateral view, Figure 27 a
; Iy Of ' i pective view,
Figu2 1o, 2" aalt o Peplifool KHoee i PeaBLFRECT V2
| ateral view, Figure 29 a part of a sloping roof
. systemin a lateral view, Figure 30 a part of a
FIQU&?& ng@ P86k Of SIPRINGI RORSYEPE B [ajralVieW.  Fi gure 31
a part of a sloping roof systemin a perspective
view, 23 Figure 32 a part of an insulation panel for
Figuze 21opi agartoaffa slppingmoohsysteat iaraperspeetive Feguir e 33 a
part of an insulation panel for a sloping roof system
in alateral view, Figure 34 a part of an insulation

Figupd2®! T &paft oHlLObPMY 08T sPMSAER fitéral @BGF 21 Vi 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 perspective 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 35 an insulation panel for a sloping roof
systemin a lateral view, Figure 36 an insulation
panel for a sloping roof systemin a lateral view and
Figure 37 an insulation panel for a sloping roof
systemin a lateral view Figure 1 shows a part of a
sl oping roof systemfor a bbat roof 1 consisting of a
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
Fig@tt 3 at - ﬁé}%@@nl iRSWaAbh g)éneﬂ‘cﬁr@gto‘b r§g k&ofas’y’s?éiﬁfiﬁ a lateral
The 1 nsul'ation el enments are alignedin several
j uxt apos®@v;rows. Figure 1 also shows a central part 7
of the insulation layer 5. In this central part 7
addi tional drain openings 8 are arranged. The central
Figitard3 7 aQqdart B ahnasliatib® pandy &ir P sichirt FsTsK@teth in a lateral
sl oping insulation panels 9 which are " additionally
pl aced ¥®M6 the insul ation elenents 6. The
construction of these sloping insulation panels 9
will be described in the following. Figure 1 shows
Figurea@4 t ha pars of ahiinsulatienmpang! for avBiophd ey ystem in a lateral
gpI at e- shaped desi gn, include a surc?mce 10 which is
arrange¥i®ffiti -parallel with respect to a second,
oppositely arranged surface 10 that is supported on
the filmsealing 4. The surfaces 10 of the
Figure3il at aninsllatienpand fona alopivg heofeysteen fnatateral view;
orientation and are joined by and flush with the
surfaces 10 of the insulation elenents 6 of an
; jagcen I
Fig 18 ©ctn i itlatdh pd 7 (LEEIGILTERR T 21kl view and
one side of the central part 7 mhich is inclined
ds the entral re 7 recipitation
FIgURC: s ABUBSYREPhRRRE e Slaniags et sysBim i Biateral ew.
di schar ged tovvar ds the central part 7. It can be
~seen in figure 1 that two drain openings 8 are spaced
anuredlmsb@ah aopadrof d aloping cmftsyaterpdort aflat nobbtdensistieg of a
of the drajn i nsul ation
roofgioyetfp ik d. S8h BloBHT 2 R B AaBper OBERS yin a
film tseanrﬁgm ?éﬁicmarmmarﬁ%r@ercgﬂ%hgéut&\ i® Oh®Ré Aitn ¢aklify 4 an
r oof em whi ch is designed in such a
insulation Iayer constructed from a plurality of plate-shaped insulation
elements 6 is arranged. The insulation elements 6 are aligned in several
juxtaposed rows. Figure 1 also 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.



way, that the precipitations are directed in opposite
directions, i.e. towards the drain openings 8. The
sloping insulation panels 9 are attached to
insulation elenments 6 which forma conponent part of
the insulation layer 5. In the figures 2 and 3 an
insulation elenment 6 is shown in a perspective and in
a lateral view The insulation element 6 is
conprised of an insulation body from mneral fibers

The gl e Batents P ) Blagesrb BoRlnet barRiite o surace

on cREENbE tHe BOkkrAPEM T IAfick id Mcifed WWaeR the cEhgal part 7, so
i nsul ation body has applied to it a second | ayer 13.
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rall el epi,ped-shaped and conprises the |large surface
towa?@sﬂ*e Wfitpeflrﬁ)ﬁﬁg'ti on element 6. The large surfaces 10

and 12 extend anti-parallel to each other. Thus the
| arge surface 10 is inclined wth respect to the
It candegeeensinyfigire tthat twe draw orgiéngs & Brasgaced &vm paeh other
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openingsef constityte axslaptidorrliey ropk systernwichis dasigned imsuch a
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vy, FEAAS PRSSIARELa S AUTRE SESpbOLE Qo 6%k e

drairl apenmigss8r Theeslopihg2msulationepdnealely aextattadhpdrial ingllation

to, each other thus constituti a right-angl ed base
elemegts § w@w'mmh@ COMRANERERBMET the INsuIion IR Rsponds
to the large surface 12. The second |l ayer 13 and the
first layer 11, nanely the insulation body, are
In thglfigaces 2 andchantiisdaticoelehsnt tthie shosunl iata perspketimnandin a

is.integrally formed fr . the insu]ation baody and
aterg et ddiramsHAIPN e et B i irearSetht a8 oo gody from
mindr&iibdrd HBLIAY vath & Bhdin agﬁﬁt. @i iRSulatioh bddy @bRs@lites a first
surfaces 14 is at |eas nm hi gh, so that the
layereitl i ofethse rsnithtioayelenents $ endacrdplises helargs susfiacen!2. The

. dy fr bel ow, .To inprove the conpressive strengt :
nsu 89S pBETRE B 18 TE8ind B ECBr A8 Lom P Bo i
substantially rectangular parallelepiped-shaped and comprises the large surface
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



| ayer 13, the first layer 11 has a fiber orientation

towards the surface 12. In addition, the second

| ayer 13 includes a two-di nensional reinforcenment

from glass fibers which are enbedded in the second

| ayer 13. Finally, the figures 2 and 3 show that the

| ateral surfaces 14 of thexg nsulation body and the

| ateral surfaces 14 of the second |ayer 13 nerge

flush with each, so that the respective |atera

sur.faces, 14 of th i nsul ati on 1 nd of. t he
respggliydly gt B 19 BRh Bneianis Shnbfe BBy HahbERpalss base
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and 3 can be seen in figure 4. In addition to the

construction el enents of the |nsulat|on el enment 6
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formof a random plastic fiber web. The cover 15 can
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surfaces can be supp
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insul ation elenments 6. The figures 2 to
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of the surface 10 relative to the surface 12

extending at right angles to each other as indicated
Finally, ther figwed & aRdusbow thiat tise fatersd saxrﬂ‘aaes hle1r of the insulation

nbodi t of [ I t 6 .
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constructed with the second layer 13. Such an

secandslayeit i dare plagaent can be used for instance in the
rimarea of a roof, particularly in the region of an
attic 32.

A further development of the insulation element 6 illustrated in the figures 2 and
3 can be seen in figure 4. In addition to 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 6 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



Figure 7 shows a further enbodi ment of an insul ation
element 6 in conbination wth an insul ation panel 17
which is in the formof a rectangul ar parall el epi ped
and consists of mineral fibers bound w th binding
agents. The insulation elenent 6 has a trapezoid
cross section and includes@a second | ayer

constructed fromrigid material and extendi ng over a
surface running parallel to the large surface 12 of

the i.nsul.ati on. body..and over | at er.al urf ce
of thien P 10 eV oL uTace 1 2 e fia, STigfleinglfs to.gach
othel @s Aidiadtednyl srélpyiati ng fromthe right angle. The

i nsul ation elenent 6 has a hei ght corresponding to

the height of the insulation panel 17. This
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adhesive. In the figures 8 to 11, which will be
described in the follow ng, various sl oping
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the @gt{l%@ﬂ%ﬁﬂgl E) ag@@ﬁm 8‘%?1{( L{S\&g é@g éﬁsstjlgﬁd'naglgﬁgent 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 panel
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 9 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



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 thg region of their

surfaces, so that these insulation elenents 6 can be
arranged flush in the space between the bed-plate 23
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exhlblts 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, and insulation elements 6, which



28. These insulation elenments 6 have a materia

t hi ckness of approx 30 mm The first |ayer 11, which
is formed as an insulation body, and the third |ayer
28 are made fromm neral fibers bound wi th binding
agents. It turned out to be advantageous to arrange
the mneral fibers at |leaspgwithin the first |ayer
11, which is formed as an insul ation body, so that
the fibers have an orientation at right angles to

the | ar f 13, which
congiffiter B AbpEremboaimedt Sl he: ByealeheAte alghged etypey two

row§‘8f‘|nfshfa’ﬁbha{ﬁaneﬂé gyd and thus pressure distributing
magnesi a pan The thickness of this second | ayer 13

Is so dinensioned that the third layer 28 slightly
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the level of the surfaces which are fornmed by the
i nsul ati on panels 27. Accordingly, a much higher
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the dumjioatofdhe 2arfapameirmaBof B@twrfacet% tlgisopsunlgtlon element 6 is

co dFFeRbaT BT ke P MBS AR RN o5, Pt the
surf&e Mo apdodhed B§ 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 sloping insulation



sl opi ng insul ation panels 8 formone plane. In this
enbodi nent, the region of the insulation elenment 6 is
designed as a region intended to be wal ked on. This
can be visually marked by a clearly different second
| ayer 13 for instance. In figure 14 a further exanple
of an insulation elenment 629 s shown. This insulation
el enent 6 conprises an insulation body with two | arge
surfaces 12 extending parallel to each other. On
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to the insulation body. Wthin the [layers 13

sloping insulatipn paselsn® farg ene Blans. gl ass, pl astic and/ or
natural fibers are arranged. These rei nforcing
el enents are | am nated with magnesi a bi nders. The
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each other. The Iayers 13 can be applied by
lam nation in a working step during manufacture
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paral | el epi ped are arranged on the surface 3.
thicknesses between approx 1 mm and 10 mm have proved partlcularly
appropiate. The two layers 13 may of course have different material thicknesses
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
illustrated in the figures 15 to 31 and in which insulation elements 6 according to

the figures 1 to 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.



i nsul ation panels 17 of the two superposed | ayers are
arranged offset to each other regarding their

| ateral surfaces 19, thus producing a step-1like
design. In the steps 29 thus formed, insulation
elements 6 are arranged which have a triangul ar
cross section and conprises@m surface arranged
oppositely to a right angle, the surfaces of the

i nsul ation elenents 6 which are arranged in adjacent
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stepé«bemgdal@ad intdresplanesul ati on panels 17 differ from
the bl ock-shaped design in that one |lateral surface
19 is oriented relative to the large surfaces 18 at
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i ncluding a step 30 onltslater sur acmgthe
insul ation panels 17. The step 30 serves to seat the
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block-8kaped @fesitih in that one lateral surface 19 is oriented relative to the
large 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 two

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



i nsul ation 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 so as to be flush with the latera
surfaces 19. Apart fromthe above-descri bed

enbodi nent it also possiblg for the insulation |ayer
5 consisting of nore than two |ayers of insulation
panel s 17. The arrangenent of sloping insulation
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of the drain opening 8 Both slopes serve to quickly
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accAIiOSWUrRi1h is free from projections that may
constitute trip hazards. Figure 17 further shows that
the layer 13 of the insulation element 6 arranged in
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Figure 18 illustrates a further enbodi nent of a roof
1 with a roof closure 2 that consists of several
Furtheraipeanibe sestnathatthecayen63 tarthinatesiflusb ovith thegarge surface of
the %rsh%r%%%dpg’r%el 17 arranged next to the insulation element 6, so that a
planar 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 film
arranged on the surface 3. This construction particularly provides for an
additional protection of the delicate edge region of a mineral 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



thereon. In addition to the usual insulation panels
17, which are made from mneral fibers bound with

bi ndi ng agents, figure 18 shows an insul ati on el enent
6 which is conprised of a first |ayer 11 constructed
as an insulation body and a second |ayer 13 from
Sorel cenent which is arrapged on the first |ayer.
The second |ayer 13 has conpressive strength and
bending strength which are higher conpared to the
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Moreover, the roof 1 illustrated in figure 19 is

desi gned corresponding to the roof 1 accordlng to
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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



33 insulation body made from m neral fibers bound

W th binding agents. The insul ation body conprises
on its large surface facing the filmsealing 4 a
second |ayer 13 from Sorel cenment. This second | ayer
13 is al so rectangul ar parall el epi ped-shaped and has
a small thickness. Finallygzon the opposite surface
of the insulation body a further layer 13 from Sore
cenent is arranged which has a substantially
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in anctber gandhéeofhe right half of figure 19 t he
i nsul ation body 11 conprising a first layer 11 is

constructed as a nol ded body and includes a slope in
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closure 0 I'ay o A
pant¢lh@reon is constructed as a thin Iayer 13 fronmSore
cement. The enbodi nents according to figure 19 can
be arranged in combination on a roof closure 2, so

ThetP bt WA 8136? r8! 16 SHRL Un rﬂé{%agﬁﬁﬁqjdhﬂﬁyloﬁ“é% an
el gnent's forns a planar wal kway and/or drivewa
insuidtionealsntemné 6; whezeines furthdrhaygus drpmsminéra; dibats bnund with
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in trearl@ombofbnenbfof dhe dosulation tehermbopbngcdardimgata tre pightlhalf of
flgure JIQQ' the msuﬁat%tnegoéyﬂ 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 layer 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

insulation elements 6.

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

figure 20.



figure 20. 34 On the roof closure 2, which is

desi gned corresponding to the roof closure 2 shown
in the figures 18 and 19, a first layer of insulation
panels 17 is arranged. Between two insulation panels
17 an insulation elenent 6 is arranged including a
first layer 11 constructedszgas an insul ati on body and
a superposed second |ayer 13 from Sorel cenent. The
second | ayer 13 from Sorel cenment is oriented so as
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surface of the adjoining insulation panel 17, so

so asHatfaes aweyeren e feafslagurehe i nsul ation panel 17 is
partly covered by the second |ayer 13. The second
| ayer 13 of this sloping insulation panel 9 overl aps
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region of the second |ayer 13 of the insulatio
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constructe ers an

regmarmaﬂfutil I‘m@hﬁe@llﬂirbecﬁnfm)é agsewondi lagéi Natfrem. Sdilel £ement that
surface is overla ped by a second |ayer 13 from Sorel
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pan&eﬁ7 %%qﬁlef ﬂ\%tlﬁféd%e]éf urFRRShH tth sfatitsh EQH@WZE&}}&?@)E Bovered by
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channel 34 for discharging preciprtation water into a
drai n openi ng not further shown is formsd bet ween

Fiad SR8 e R e SR oD PB il bARo L8 e e
condtAM®Ed 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 insulation 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



13 of the insulation element 6 arranged in the first

| ayer of insulation panels 17. Figure 21 shows a
part of the roof 1 in a perspective view On a
continuous insulation |ayer 5 consisting of

i nsul ation panels 17 and insul ation el enents 6,

sl oping insulation panels 9 are arranged, wherein two
superposed sloping 35 insulation panels 9, which are
designed in a pyram d segnent shape, constitute a
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a sI§FRY eMrhent yer the insulation layer 5, the sloping
el erents 35 with the | ower sloping insulation panels

9 each adjoining an insulation elenent 6. The
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| ayers 13 and the insulation panels 17 also in this

walkwayeand{pgdiiveway.connection i s made on-site, i.e.
during the erection of the roof 1. Figure 22 also
shows a further insulation element 6 including a
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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 Sorel
cement or having a layer 13 from Sorel cement forms a walkway and/or
driveway. It can be seen that the system of sloping insulation panels 9

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



i nsul ation 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 conposed of sl oping

i nsul ation panels 9 from Sorel cenent or having a

| ayer 13 from Sorel cenent ggorns a wal kway and/ or
driveway. It can be seen that the system of sl oping
i nsul ation panels 9 conprises several rows of

posed. sl o atlon nels hese rows 36
altelialel rranie: P B0 she s MHBIEnGRIel § oTTPAsIGA Second
arel
T oY FaRE cERien TS iopig inSuBlipd ool e adjacent
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joints. A further enbodinment of a roof 1 can be seen
in figure 24. An insulation |ayer 5 against consists
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panels 9 is arranged, which are constructed as a

tOW%réiﬁdhﬁ@ﬁa@ﬂélr%t and thus conprise an insulation
body having an inclined surface and constituting a
first layer 11. On the inclined surface a second

Wltﬂlayleé chanhelodd Scthitl systeemiof s piig praiRdionadhdl e is \WPranged,
yers 11, 13 are connected to each other. In figure
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i
1, 335%‘?19@8”%? ed; %ﬁ?cg s to each other. A first slope

system 36 joins with its base point the | ateral

surfaces 14 of the second sl ope system 37. The sl ope
In figy@t%ﬁ &Ethandiewloomerb@fdbemtmﬁimmacccearsiptgﬁtﬁ figured24 is
illus ra{%d wrﬁ%reln gureaz%c%regél{/] %hg\(l)vsftw% 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 to 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.



In the transition zone between the first slope system
36 and the second sl ope system 37 valley elenents 38
are added, which consist of mneral fibers bound

wi t h bi nding agents and which prevent the
accumul ati on of precipitation water in this
transition zone by draining this precipitation water
through this valley elenents 38 corresponding to the
inclination of the sloping insulation panels 9 of
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or d%%rogﬁ;ﬁ({) %ynégglaggﬁtbﬁ@yéfgﬁ)é s@gﬁgﬂts&? conparable to
the enmbodi nent of figure 25 is illustrated in figure
Differently fromthe enbodi nent accordi ng

An emtéﬁﬂ"@entzgf e Iop® SHFteEN3 7 sopmagablg todhe .egrm@wnt of figure
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IS one s incline n two
opposite directions. Figure 31 shows a slope system
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is m%lwgdpl&) oldlrgcf‘ ?rﬁqu@}t Egé%(ﬁqr\\/%retp?%ﬁérse?%ngn%her part tfhereof 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 5 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



this figure an insulation |ayer 5 constructed from

i nsul ation panels 17 can be seen, wth a second
insulation |ayer 5 constructed frominsul ati on panel s
17 arranged on the first insulation |ayer. The
second, upper insulation layer 5 is constructed from
thi nner insulation panels 3g. Both insulation |ayers
5 are not equal in area. The upper insulation |ayer
5 is shorter than the lower insulation layer 5. In
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firstilaydrddes a | arge 38 surface on which a second Iayer

13 from Sorel cenent is arranged. The rest of the

sl oping insulation panel 9 consists of an insulation
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body. This sloping insulation panel 9 is joined by
further sloping insulation panels 9, the latter
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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



panel s 9, since a considerable part of the sloping
i nsul ation panels 9 is conposed of insulation
segnents 39 which are identically constructed with
regard to their material thickness. These insul ation
segnents 39 can be cut at site. Sloping insulation
panels 9 constructed in thgg way serve to reduce the
cost of constructing a sloping roof system The
figures 28 and 29 again illustrate sl ope systens 36
syst%%{sﬁg@- r gl#r(rg?wgé qsqﬂg\émpﬁlparpaéqez}rg‘z I'B(\{Q)ﬁoaﬁtltu?e gnq insulation
layer@sul ation  body as a first layer 11, and a second
l ayer 13 from Sorel cenent. The slope 39 systens 36
are arranged on insulation panels 17 which constitute
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deseilgsethsy slopm Gfathera@pan@{séera 36 fheangle thisngtaager than the
an %ggle R Finally, inthe figures 32 to 37 different

9 odi nents of a second |layer 13 or of insulation
el ements 6 conprising a second | ayer 13 are shown.
The figures 32 to 37 serve to explain the |ayer that
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dlmenSIonaql“r'él%fogrger%%%’t He%rﬁasl ca¥1 be used alternately from layer to layer.

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 elements. 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.



i ncludes an externally applied separating | ayer 41.
Such a separating |layer 41 can be designed as a
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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.



insulation elenent 6 in which the second | ayer 13
forms an integral part of the insulation elenent 6,
so that this layer 13 is worked in the insulation
body already during manufacture. The insul ati on body
can be formed frommneral fibers bound wi th binding
agents and also froma different insulation material,
for instance magnesia, in the formof a nolded body
as shown at pos. 43 in figure 34. 41 List of
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o sl o€i|ng i nsul ati on panel 37 sl ogé system 10 surface
- 38OUGPPYY el enent 11 Iayer 39 insul at¥®n segment 12

3 Sirfaaee 40 reinforcing layer 1311 aygdlindd steReeat i ng
| ayer 14 |l ateral surface 42 nol ded body 15 cover 43

4 gooregalipgsurface 16 arrow 17 i #3ul @tlion panel 18
5 ﬁHg&gﬁghfg%e#ateral surface 33  tube section

6 insulation element 34 channel

7  central region 35  sloping element

8 drain opening 36  slope system

9 sloping insulation panel 37  slope system

10 surface 38 valley element

11 layer 39 insulation segment
12 surface 40 reinforcing layer
13 layer 41  separating layer
14 lateral surface 42  molded body

15 cover 43  boundary surface
16 arrow

17 insulation panel
18 surface

19 lateral surface

20 base

21 line

22 base element

23 supporting surface
24 valley

25 tip

26 trapezoid metal sheet
27 insulation panel

28 layer



20 base 21 line 22 base el enent 23 supporting surface
24 valley 25 tip 26 trapezoid netal sheet 27

i nsul ation panel 28 layer 42 Cains 1 Insulation
panel for a sloping roof system conprising an

i nsul ati on body having a planar base and a top
surface as well as l|lateral 4purfaces connecting the
base to the top surface, wherein the base is oriented
anti- parallel with respect to the top surface, so
that the top surface is inclined at least wth

Claimgspect to the base, wherein the insul ation body is

designed in a sandw ch fashion and conprises at

| east a first layer with heat and/or sound

i newsukdtioanpgrad fer 4 iseping avafi system) gormpdsing aremslulation body
wopl ,. preferabl rock ,woql, characterized in that

{ PBYing: 7| RlglRr Pase AEd iR SWlRG, asnWel cas aferaly syrfaces
(1&dniécifg tHE HaRBIt6 dhe RSP BEAEE WhdtBIM ihebd ¥ Griented anti-
conpressive strength and/ or bendi ng strength,

di paratlehwith respeadi ds hexton herfade, sto thaydre (op1$urfaag is inclined

consjists .of a erial which is different fromithe .
reapRaf Wi reRRetis 108 paderWpaigin tiershEtop el desianes
hi ghe safh@nidhTastsibh fdndessmprised atehsta Arst RARewith heat and/or
according to claiml, characterized in
sound insulation properties, particularly from mineral wool, preferably
rock wool,
characterized in
that the fist layer (11) is connected to the second layer (13) with
mechanical properties, particularly a compressive strength and/or
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.

Insulation panel according to claim 1,
characterized in
that the base is rectangular, so that the lateral surfaces (14) are oriented

at right angles to each other.

Insulation panel according to claim 1,

characterized in

that the second layer (13) is formed by a molded body from a pressure-
resistant and/or rigid material, particularly from a magnesia binder, for
example Sorel cement, or from mixtures of binding agents with magnesia

binder.

Insulation panel according to claim 3,

characterized in



10.

that the base is rectangular, so that the latera
surfaces (14) are oriented at right angles to each
other. 3. Insulation panel according to claim1,
characterized in that the second layer (13) is forned
by a nol ded body from a pressure- resistant and/or
rigid material, particularky froma magnesi a binder,
for exanple Sorel cenent, orfromrﬁxuﬂes of

bi ndi ng agents with nagnesia bi nder. 4. Insulation

anel accordin laim3, characteri

'to hﬂtattﬂﬁ% aétle%l%%gﬁt layes{ 1>a§é?cf@ﬂsy'arsoairé@'%ﬁfag%ﬁhaped and
a [

e R AT e

I nsul ati on panel accor di ng to cI aim3, characterized
east sgec ayer (13) is rectangul ar

in that the
palis 8&108&%@33%%@&9 to4 an& nnected to a nol ded body

coggtépgtdmrtg% @tif east first layer (11). 6.
I nsul ation panel according to claim1, characterized

i nthathdbe tat deastssgcannidolaybo (1/3)i xscﬂ%t&mgu@r }Dwaﬁelepnv@d shaped
| at I f 14 di
AR B RALATS e BB T R ver 11

deviating fromthe right angle. 7. Insulation panel

according to claiml, characterized in that the

|altn§umtnogmerr@¢egcqrmt)g teest@imalhei ght of at |east 5 mm
| on. $%ncelI paccor ding to claim3,

ch%ba tzeeEI'

that the insulation body includes at least one lateral surface (14)
extending parallel to the inclination and oriented to the base at an angle

deviating from the right angle.

Insulation panel according to claim 1,
characterized in

that the lateral surfaces (14) have a height of at least 5 mm.

Insulation panel according to claim 3,

characterized in

that first layer (11) from mineral fibers has a fiber orientation towards the
surface (12).

Insulation panel according to claim 3,

characterized in

that the second layer (13) consisting of a pressure-resistant material at
least includes a two-dimensional reinforcement (40) from wovens, non-

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

Insulation panel according to claim 3,

characterized in



11.

12.

13.

14.

15.

that first layer (11) frommneral fibers has a fiber
orientation towards the surface (12). 9. Insulation
panel according to claim3, characterized in that
the second layer (13) consisting of a
pressure-resistant material at |east includes a

t wo- di nensi onal reinforcemgpt (40) from wovens, non-
wovens, rovings fromglass, plastic and/or natura

f| bers. | nsul ati on panel according to claim 3,
a{c ri zed at the sec nd | ayer 913% .
ﬁenaes?n At i ccasSR Al ArproRsispasitant material

ad y d n
SOUI LTI Sl sty pecte

gl adisatesdoomogpilemst sitticalgse rsidbrplasticediapgis@rs. orldmulsions.
I nsul ati on panel according to claim3, characterized
in that the second layer (13) consisting of a

Pr afudtR Sanel lRBbrdimy & Elm @t | east conprises an
interior reinforcenent (40) fromtextile, glass

ané/fb&i ram heraz edoln fi bers. 12. Insul ation panel

2 B ey, R4 356k e

Wate%fst gomprizek Usie ntdifolt reiddYedniene({4d)tfrorhrek®eallags and/or
25% by weight, of textile, glass and/or m neral wool

f i puneral wool fibeysl ati on panel according to claim 1,
characterized in that the layers (11, 13) are
connected, preferably glued to each other or

| amsnddtion paied acacthling feclaim 11,

characterized in
that the second layer (13) consisting of a pressure-resistant material
includes up to 40% by weight, preferably 25% by weight, of textile, glass

and/or mineral wool fibers.

Insulation panel according to claim 1,
characterized in
that the layers (11, 13) are connected, preferably glued to each other or

laminated onto each other.

Insulation panel according to claim 3,

characterized in

that the second layer (13) consisting of a pressure-resistant material, in
particular of magnesia binder, includes fine-grained additives from
brucite, aluminum hydroxide and/or titanium oxide, particularly in an

amount of up to 25% by weight.

Insulation panel according to claim 1,

characterized in



16.

17.

18.

19.

20.

14. Insul ation panel according to claim 3,
characterized in that the second |ayer (13)

consi sting of a pressure-resistant material, in
particul ar of magnesi a bi nder, includes fine-grained
addi tives from brucite, alum num hydroxi de and/or
titani um oxide, particularky in an anmount of up to
25% by wei ght. 15. Insul ati on panel according to
claiml, characterized in 45 that the layers (11

13 r rranged o on top of the other sq as to

t e}ﬁﬁ%ﬁgﬁgaf/?@sﬁ”\mﬁ H&CHT g’i‘@?éjr ONgeon |tGR Q?éhﬁﬁhﬁhﬁ8|as to
ac j @l aracterized in that the
segégﬁgh%]%yfg%h?}i@; g%%hngﬁégi ng the surface (12)

projects at |least conpared to a lateral surface (14)

of . the first |layer (11) conprising the base. 17.
| nSiRYatosP CCQEL? ﬁ'@'rr'}[‘)a’cl aim1, characterized

I Nnethat gtdeeses@d ilmyer (13) conprising the surface
(10) has a material thickness of approx 2 mmto 25

mrthairtbe evemionyg lapen 643) camprising dheraurfate. (1Rh pudjacisoat least
I di t | gi h erized in.that th

o2 B8uREST 18 LBud ShAREh Do PRIISBLARS, ) FaBlprlf e

fopgeg with a different thickness, depending on the

mechani cal | oads occurring during wutilization. 19.
I nsul ation panel according to claim1, characterized

i Nnsulation panel according to claim 1,
characterized in
that the second layer (13) comprising the surface (10) has a material

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

Insulation panel according to claim 3,

characterized in

that the pressure-resistant and/or rigid second layer (13) is formed with a
different thickness, depending on the mechanical loads occurring during

utilization.

Insulation panel according to claim 1,

characterized in

that on the surface (12) of the insulation body, in particular on the second
layer (13), a cover (15) arranged, particularly in the form of a random

plastic fiber web.

Insulation panel according to claim 19,

characterized in

that the cover (15) projects over at least one, preferably two adjacent
lateral surfaces (14) of the insulation body, preferably of the second layer

(13) comprising the surface (12).



21.

22.

23.

24.

25.

26.

that on the surface (12) of the insulation body, in
particular on the second Ilayer (13), a cover (15)
arranged, particularly in the formof a random
plastic fiber web. 20. Insulation panel according to
claim19, characterized in that the cover (15)
projects over at |east oneggpreferably two adjacent

| ateral surfaces (14) of the insulation body,
preferably of the second layer (13) conprising the
surface (12). 46 21. Insul ation panel according to
claim1, characterized in that at |east one latera

Sunrﬁﬁﬂﬁidﬂﬁ%nafacbbmiiﬁ%;§§f&|alirﬁw?r (11) conprising the

base is at least part ormed with a

predsare-¢ teirszand iand/ or rigid coating, wherein the
{ndata tedtt e Rl et (POSrabR A bV enty Bramyising the
sepasd saxelleadtZpatthys HratddO Wi ae bredsePE fedi8tah® fd?bMrigid

1, characterized in that the first layer (11) _
cofpalirg, wherein thesvatesial of thedcaaiing isprefepably idendical with the

ol SABES S Rt PEYAR PP WBl SERIERPE: of ¢ e
first layer (11) are glued to each other and/or

connected to each other through the rigid and/or
pr E¥dilation pajel pgperdingtoslgimdyer (13). 24. Insul ation

paeqalla:?%c&{girrﬂgetg i‘H aim 22, characterized in that
the segnments are arranged on and preferably connected

t otleat the first layer (11) comprising the base is formed in a multipart

fashion from segments.

Insulation panel according to claim 22,

characterized in

that the segments of the first layer (11) are glued to each other and/or
connected to each other through the rigid and/or pressure-resistant

second layer (13).

Insulation panel according to claim 22,
characterizedin
that the segments are arranged on and preferably connected to a

supporting layer, particularly by gluing.

Insulation panel according to claim 24,
characterized in
that the supporting layer is made from a material suitable for heat and/or

sound insulation purposes, particularly from mineral fibers.

Insulation panel according to claim 1,

characterized in



27.

28.

29.

supporting layer, particularly by gluing. 25.

I nsul ati on panel according to claim 24,
characterized in that the supporting |layer is made
froma material suitable for heat and/or sound

i nsul ati on purposes, particularly from m neral
fibers. 26. Insulation pangj according to claiml,
characterized in 47 that the insul ation body
includes a first layer (11) with heat and/or sound

if ,naélizké gﬁgﬂé@cﬁﬁ E})Ja\; z’}CILE)C%%: ia ?llqultgégl(%{ (‘ 1r1§)K/nvitrﬁi rrlleee{taalmd/or sound
pr ﬁfs_%:!ﬁ't%‘nﬁ?r?p%ﬁ%t, g@ﬁﬂ:’u‘i’érl fr&inImiFRIr&I fitsdrs, a second Iayhee[ (13)

particul ar from magnesi a bi nder, arranged on t
fi frem | aypressura-rasistantayand/¢r28)lgichi matdresds paaticlilarly from a

sound insul atjion properti particularly fro ,

i MAGeS Birer. arkodedan 16 fHldaidle suiiidye! () with heat
fiBabloy 3ofiRdr hBulaBBRT prptRids PhaffiMty fRsthShitRéral fibers,
and/or rigid material, especially from'magnesia

bi atenge@pn thessgcondoayeaard fiaaty adionghtlayes tom 2@ressure-

Corse B e il alesia Ssnelsbly I ppdebiebia Bihff ng
to claim 26, characterized in that the second | ayer

(13) and the fourth_la%ge)é are made from an identi cal
matnsuiation pagnel scepiding todeingy§tem for a flat or a

}‘Iagiﬁ é%!éﬂggﬁ%oé i nconsi sting of an insulation
yer ic

i sTarranged on a support, particularly on

a thapthefifst layi€1 Of istfomned @ be tehresdiglet s, wWith a
foil sealing, particularly an air barrier, being
i nt erposed, wherein the insulation |ayer is conposed

of,nsﬂl%froﬁ;é%%qgg?%r@m%t&gipn %’errents and covered with

an ou
characterized in

that the second layer (13) and the fourth layer are made from an identical

material.

Sloping roof system for a flat or a flat inclined roof, consisting of an
insulation layer which is arranged on a support, particularly on a sub-roof
made of trapezoid metal sheets, with a foil sealing, particularly an air
barrier, being interposed, wherein the insulation layer is composed of
plate-shaped insulation elements 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,

characterized in

that the second layer (13) has mechanical properties different from those
of the first layer (11), 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.



30.

31.

32.

33.

wherein at |least a part of the insulation elenents
conprises an insulation body which is designed in a
sandwi ch fashion and conprises at least a first

| ayer with heat and/or sound insulation properties,
particularly from mneral wool, preferably rock
wool , characterized in thatg the second | ayer (13) has
nmechani cal properties different fromthose of the
first layer (11), particularly a different pressure
strength and/or bending strength, and consists of a
material different fromthe material of the first

| agp) ir{glrl;)ofagaeﬁ{ at&rainghd\didigh 20 hi gher bendi ng
stifrnéss. 4 30. Sloping roof system according to
clahma Pac teharaetdkinzed in that on the support a

- Veifef T WEasbPdn o B SFARRL nRefPR 8Bmdh) iRt be

| sarfandY Relicht &t 18adtalifpriddsf kel stifigcd ME)IVARiER s oriented
el ement (6) which is the upper large surface in the

i foud darpersurtacer of(thy iapdation £leraegle(®uwvhighds dhe wupper large

ok v TaSiTan diep {51 40415 pefifoc fiftes B e insuiation
desiemienn 6 )f whithtisehe iatér lang surfacwlint thatinshiatibev@yer (5), at
| arge surface. is forned greater than the upper |arge

ST abglecteviaiing from the dahteargienand thpt theldowsr isgagurface

SBloRte) SRCEDS B Lae) 20 ot DAE AR L

(gp)with a lateral surface (14) is arranged which is
joined by and particularly flush with the surface of
a nol ded part having a substantially triangular or

PP o e BB BRI £ " he hori zontal
characterized in
that on the support a plate-shaped insulation element (6) with a lateral
surface (14) is arranged which is joined by and particularly flush with the
surface of a molded part having a substantially triangular or trapezoid
cross section and comprising a surface inclined at an angle with respect

to the horizontal.

Sloping roof system according to the claims 29 and 30,
characterized in

that the insulation layer (6) comprises several, at least two layers of
superposed insulation elements, wherein the molded parts of adjacent
superposed insulation elements having a triangular or trapezoid cross
section are preferably oriented to be flush with their surfaces inclined with

respect to the horizontal.

Sloping roof system according to the claims 29 and 31,

characterized in



34.

35.

36.

37.

38.

32. Sloping roof systemaccording to the clainms 29
and 30, characterized in that the insulation |ayer
(5) conprises several, at least two |ayers of

super posed insul ation el enents, wherein the nol ded
parts of adjacent superposed insulation elenents
having a triangular or trapezoid cross section are
preferably oriented to be flush with their surfaces
inclined with respect to the horizontal. 33. Sl oping

roof system according to the clains 29 and 31,
cﬁgabé%/%rm%léaﬂ% layer fér}a?omﬁﬂsﬁﬁlvﬁﬁ?oﬁt ﬁ%@%rt\'\(%jayefs of

¢ ér?@s%c? i@lon Blend&RS! wh ihﬁtﬁ?@gﬂed ?éﬂ%;d?oécﬁgcent

insulation elenents, wherein the par
adjupeepdseds insatglioneslements &rimeed wite ree auissthotialdtriginghlar or

S JEARRAR o 1058 LRRTIAH] yArey GRS . AT (Wi Tl ssurtaces
gzé)&@ﬁ’diﬁﬁ indlinkteith Wésg@cf 58 YorkBnidle hori zontal .

Sl oping roof system according to 31,
characterized in that the nolded parts consist of a

rnLaJ,L?Ieri al Sﬁi t53b| e for .hee{t alnd/ or sound insulation
pu? BBYSSORREYSIP 2o AN 18 3Yy nade from a materi al

| deptd Cabk t e thetldhgnmat erial of the insulation

el ements. 35. Sloping roof systemaccording to claim

3dhatrt|f@1molcte|¢a®?ts eensisidofi . maietialishétablegios heat andlpg sound
36, ' ' ' 0.0 3 :
o Tefidh Mokdie 8 E A ERUPLY aede Mt iyl gtentioa
| NGith Bl PateR Be tHesinaUlatBhdssmpatst s are smal | er
towards the support.

Sloping roof system according to claim 30 or 31,

characterized in
that the angle is < 45°.

Sloping roof system according to claim 30 or 31,
characterized in
that the angles of the superposed insulation elements or molded parts

are smaller towards the support.

Sloping roof system according to claim 29,

characterized in

that 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.

Sloping roof system according to claim 31,

characterized in



39.

40.

41.

42.

43.

37. Sloping roof system according to claim 29,
characterized in that the nolded parts can be
connected, particularly by gluing, to the latera
surface of the adjoining insulation elenent and/or to
the insulation elenent in the |ayer arranged
underneath. 38. Sloping rogh system according to
claim31l, characterized in 50 that in the region of
its large surface which is the upper large surface in

the i.nsylation | ayer, the insul gtion elenent js .
- Bt dndresion G taggs SupaRe il & BistDnbes ladge surface in
S| gl MsUAN TR A fflatidideletmitas TardHe@ antfor preferably
characterized i'n that the |lateral surface can Is

ar bretinte aegmentscul ar concavely curved. 40. Sl oping

roof system according to claim30 or 31,

characterized in that at | east one surface of the

Mo ISIKSIn@ 26 6f ARErAAcebrdiM$td Hialth @0isiB1,el ement

arranged adj acent to the lateral surface includes a
prédsar@-ctesigadti mnd/ or rigid layer, at least in

e A e P AR YL SRR B

pressure-resistant and/or rigid |layer (13) extends
over a part of the lateral surface (14). 42. Sl oping
r oS1ORiRG Foeh systasn @icagrding ta elpim 80, or Thar acteri zed in

th resresi stant and/or rigid layer (13)

ex?tgnéiggoc\%ﬁ??zg?e{ﬁral surface (14) up to the

suthatrat keadt ichepsaffacaldfyther neolded! pant ang#frt ofothd esulation
element arranged adjacent to the lateral surface includes a pressure-

resistant and/or rigid layer, at least in parts thereof.

Sloping roof system according to claim 40,
characterized in
that the pressure-resistant and/or rigid layer (13) extends over a part of

the lateral surface (14).

Sloping roof system according to claim 40,

characterized in

that the pressure-resistant and/or rigid layer (13) extends over the lateral
surface (14) up to the support and is preferably arranged on a part of the

support.

Sloping roof system according to claim 29,

characterized in

that the insulation element has two large surfaces, each comprising a
layer (13) from a material which is different from the material of the layer
(11) with the heat and/or sound insulation properties and which at least

has a higher bending stiffness.



44.

45.

46.

47.

48.

support. 43. Sloping roof systemaccording to claim
29, characterized in that the insulation el enent has
two | arge surfaces, each conprising a |ayer (13)
froma material which is different fromthe materi al
of the layer (11) wth the heat and/or sound

insul ation properties and which at |east has a

hi gher bendi ng stiffness. 51 44. Sloping roof system
according to claim?29, characterized in that a | arge
surface of the insulation body is formed as a pl anar
base arranged anti-parallel and at |east at an

in Ciﬁﬂ?é ' ' 1=; 018 cond | arge surface
of gi é k%lsytg%%g%?ﬁme?lgmﬁtghe i nsul ati on body
has hlat arcaf e suzfeadtd (14) connecting the base to the

2ot @ lof Guatenshiie insuiatiaBtbodh, iferahas 4 pianar base
?i‘%ﬁagged effteparalier andCat [i3fst tdi€ad %afn%ltioﬁ U\R/ﬁﬁ%%pcz%t to a

e oriented at right angles to each other.
Sl spdanyl laoge ssiface of doe inslilatipnt body, aviner2d) the insulation body

F PR o Senen Gah S0 Peoteiseel dePerarind large
angiirpdcg i gid material, particularly froma magnesi a

bi nder, for exanple Sorel cenent, or from m xtures of
bi nders with nmagnesia binder. 47. Sl oping roof

SYEL SRR beoSfig U dall 444, characterized in

characterized in

that the base is rectangular, so that the lateral surfaces (14) are oriented

at right angles to each other.

Sloping roof system according to claim 29,

characterized in

that the second layer (13) can be formed by a molded body from a
pressure-resistant and/or rigid material, particularly from a magnesia
binder, for example Sorel cement, or from mixtures of binders with

magnesia binder.

Sloping roof system according to claim 29 or 44,
characterized in
that the at least first layer (11) is rectangular parallelepiped-shaped and

arranged on a molded body constituting the at least second layer (13).

Sloping roof system according to claim 29 or 44,
characterized in
that the at least second layer (13) is rectangular parallelepiped-shaped

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



49.

50. i

51.

52.

53.

54.

that the at least first layer (11) is rectangul ar

par al | el epi ped-shaped and arranged on a nol ded body
constituting the at |east second layer (13). 48.

Sl opi ng roof system according to claim?29 or 44,
characterized in that the at | east second | ayer (13)
is rectangul ar parall el epi pgd-shaped and connected
to a nol ded body constituting the at |east first

| ayer (11). 52 49. Sloping roof system according to
cl aim cterized in th the insul ati on body
ot SBidd oS5t A ARG, b HERM 443) ext ondi ng

pacH dela & Petrlie d @cld nati on and being oriented to the
base at an angle deviating fromthe right angle. 50.
S| Sptniger botilatipst badw@t deashbas oa daterah gurface (14) extending

o RRRgRT R, Pt be'é §'Sgrii uf Foobass AHT ane

acgevidting flotn Hetight2thghes. 4 characterized in that
the first |ayer (11) frommneral wool has a fi ber

orientation towards the surface. 52. Sl oping roof

sy r 4, characterized in
! SIHMERER sl Hfef MRt A2 g ot a

pressara-gesrskand imaterial at Ieast has a

t wo- di mensi onal reinforcenent

fro
nofhatdie fderal ﬁﬁvﬁﬁ@%(ﬂ)MVQI%E‘%'thPfa%tt'?@Sta’%HFBr
natural fibers. 53. Sloping roof systemaccording to
claim?29 or 44, characterized in that the second

| asmpmgﬁc)of@uysmmvabnngg to ¢laies 20rar-4desi st ant

al
%raracterlzed in
that the first layer (11) from mineral wool has a fiber orientation towards

the surface.

Sloping roof system according to claim 29 or 44,

characterized in

that the second layer (13) consisting of a pressure-resistant material at
least has a two-dimensional reinforcement from wovens, non-wovens,

rovings from glass, plastic and/or natural fibers.

Sloping roof system according to claim 29 or 44,

characterized in

that the second layer (13) consisting of a pressure-resistant material
additionally includes amounts of water glass, organically modified

silicates (ormosiles), silica glass and/or plastic dispersions or emulsions.

Sloping roof system according to claim 29 or 44,

characterized in



55.

56.

57.

58.

59.

additionally includes anounts of water gl ass,
organically nodified silicates (ornosiles), silica
gl ass and/or plastic dispersions or emrul sions. 54,
Sl opi ng roof system according to claim?29 or 44,
characterized in 53 that the second | ayer (13)
consisting of a pressure-registant material at | east
conprises an interior reinforcenent fromtextile,
glass and or mneral wool fibers. 55. Sloping roof

system according to claim29 or 44, characterized in
t hHla tthe @@@Bﬁda)’%fy(aW)(%bs'sé'Gﬁs?fs@ ,gﬁ@ssyreges:stant material at

el Conhiecs, B, BB BloyoE oMk oo Bplte sz and. or

gl assemhdioot fiberser al fi bers. 56. Sl oping roof system
according to claim?29 or 44, characterized in that
the |l ayers (11, 13) are connected, preferably gl ued

L O SRRy PASTRYysRIim a'c@HPdgggi gﬁjclgﬁﬁ 99??“421 other. 57.

Sl opi'ng” r oof system ac ng to al m 29 or 44,
chal’raararoizedlzredhat t he second | ayer (13)

51| ng r es&; gqqr{}efz%iﬁ‘tgig %E%ﬁ@ IL‘I%SIE]T@QF ﬁg@terlal

ad@br‘n‘p\@és erP'f@) A0 Chy Qﬂe@hﬂi%@%deﬁﬁ%d%%n%%elght of

titaniumoxide, particularly in an “anpount of
25texbile, wiasghand/eBmirstrapfibersr oof system accor di ng to
claim?29 or 44, characterized in that the |ayers
(11, 13) are arranged one upon the other so as to

t esphad PodflsysteniatBorRitditoPdIBmA 29 or 44,
characterized in
that the layers (11, 13) are connected, preferably glued to each other or

laminated onto each other.

Sloping roof system according to claim 29 or 44,

characterized in

that the second layer (13) consisting of a pressure-resistant material, in
particular of magnesia binder, Comprises fine-grained additives from
brucite, aluminum hydroxide and/or titanium oxide, particularly in an

amount of up to 25% by weight.

Sloping roof system according to claim 29 or 44,
characterized in
that the layers (11, 13) are arranged one upon the other so as to

terminate flush with each other.

Sloping roof system according to claim 44,

characterized in
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61.

62.

63.

64.

59. Sl oping roof system according to claim 44,
characterized in 54 that the second |ayer (13)
conprising the surface projects at |east conpared to
the lateral surface (14) of the first |ayer (11)
conprising the base. 60. Sl oping roof system
according to claim44, chgfacterized in that the
second | ayer (13) conprising the surface has a
material thickness of approx 2 mmto 25 mm

referably approx 3 to 10 mm 61. Sl oping roof
gyﬁ?énﬁ‘&céSngﬁ%daY%r % rﬁogyorb%nmhecﬁta?f%& pigets & least
th s i / rd4Qi
(PR e B A P e e ) Gl the
nmebasai cal | oads occurring during wutilization. 62.

Sl opi ng roof system according to claim29 or 44,
characterized in that on the surface of the

| NS Ribfl%?gbém BREGdRY @ didinPR4t he second | ayer
(13), a cover (15) is arranged, particularly in the

focimaf ax rantzmliastic fiber web. 63. Sl oping roof
LT STk ) o e "URESL S e
Pr #fickrn@lb Yof tppraxd? asAnd 25 mhe tﬁﬁéf@éﬁl{/ apBPox 3 mab (1(1)5}?m.

i nsul ation body, preferably of the second | ayer
conprising the surface. 64. Sloping roof system

acg%rp‘?ri\gn%otf%ygtleﬂ% chgrd%rg t‘c‘BA'clain% E@ro?%tdfri zed in
characterized in
that the pressure-resistant and/or rigid second layer (13) is formed
differently thick, depending on the mechanical loads occurring during

utilization.

Sloping roof system according to claim 29 or 44,

characterized in

that on the surface of the insulation body, particularly on the second layer
(13), a cover (15) is arranged, particularly in the form of a random plastic

fiber web.

Sloping roof system according to claim 29 or 44,

characterized in

that the cover (15) projects over at least one, preferably two adjacent
lateral surfaces (14) of the insulation body, preferably of the second layer

(13) comprising the surface.

Sloping roof system according to claim 29 or 44,
characterized in
that at least one lateral surface (14) of the first layer (11) comprising the

base is at least partly formed with a pressure-resistant and/or rigid
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66.

67.

68.

69.

that at l[east one lateral surface (14) of the first

| ayer (11) conprising the base is at |least partly

formed with a pressure-resistant and/or rigid 55

coating, said coating preferably consisting of a

material which is identical wth the material of the

pressure-resi sting and/or gkgid second | ayer. 65.

Sl opi ng roof system according to cl ai m 44,

characterized in that the first layer (11) conprising

the base is constructed in a nulti fashion fro

seGRBINS Sasd coajing PrRferatly cepaipling a@emﬁeﬁa I which) Iallqiﬁntlcal

65

PR TRaRal Sl fretolit (eURIAG MBI TG stlhd b8l

to each ot her through the pressure-resistant and/or
7. Su%plng roof system

0 52
;Lgh)qqipg]éoc?fgsygk ﬁcéérdgr)'%f‘%?@g?errzed in that the

segrnsgn'r%‘ @f 8 raklafges on a supporting |layer and are
preferably connected, particularly glued to the

sathat te firsy lapeng ‘r)ammwy&n@mﬂabaeeds egnstuctediimamultipart
%ﬁ:t efl zed in tthat the supporting |layer is
UL Y5BAP X nat erial suitable for heat and/or
sound i nsul ati on purposes, in particular from m neral
fibers. 69. Sloping roof systemaccording to claim
29810mm@rmftsystem@cmrdunmto ¢laien BAsul at i on body

co r |fr zﬁer (11) with heat and/or sound
I nsu |on p % [ particularly from m neral

fi ’Ofat&he BePRiants ofHB.&&‘frsK Bger (1 Pmke glued to each other and/or
pressure-resistant and/or rigid material,
pafennrented | {p eagh other through' the pressure- -resistant and/or rigid

second layer (13).

Sloping roof system according to claim 65,
characterized in
that the segments are arranged on a supporting layer and are preferably

connected, particularly glued to the same.

Sloping roof system according to claim 67,
characterized in
that the supporting layer is constructed from a material suitable for heat

and/or sound insulation purposes, in particular from mineral fibers.

Sloping roof system according to claim 29,

characterized in

that the insulation body comprises a first layer (11) with heat and/or
sound insulation properties, particularly from mineral fibers, a second
layer (13) from a pressure-resistant and/or 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,



70.

71.

72.

73.

74.

a magnesi a binder, arranged on the first |layer, a
third layer (28) with heat and/or sound insulation
properties, particularly frommneral fibers, 56
arranged on the second |layer and finally a fourth

| ayer froma pressure- resistant and/or rigid
material, particularly frogga nagnesia binder. 70.
Sl opi ng roof system according to claim 69,
characterized in that the first layer (11) IS
designed solﬁs to be co r oof

Sy aranee 8, e tr ool a RLPRRGa Tndliy 2 ol IRVSHIPR ¢ Ragssure-
t h?es?ﬁaﬁ%d/ayﬁg.d(rﬁaaer@m cbérnanéﬁwrrbm h RYEInRjLhiTREE

froman identic mat eri al Sl opi ng Toof system
accor ding to claim44, char acter| zed in that the

%nd surfface i ncl udﬁs %vqral pl anes having a
WG OOTSYRIEM ACFYIING® CIdf BPng roof system
acgwéjyag;tt@rpk@dn,%p, characterized in that the
first layer (11) and the second Iager (13) are

cothat theetirst tayeachl) istdesignersso & bpbagompsessihiet em
according to claim?29, characterized in that the
second layer (13) is formed smaller in area than the

f i SEIpindbRT systehl according to claim 69,
characterized in
that the second layer (13) and the fourth layer are made from an identical

material.

Sloping roof system according to claim 44,
characterized in
that the second surface includes several planes having a different

inclination.

Sloping roof system according to claim 29,
characterized in
that the first layer (11) and the second layer (13) are connected to each

other.

Sloping roof system according to claim 29,
characterized in

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

(11).



