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 surfacgs connecting the base to
the top surface. The base is oriented anti- paralle
with respect to the top surface, so that the top
surface is at least inclined relative to the base.
The insul ation body is designed in a sandw ch
fashion and includes at |east one first |ayer which
has the heat and/or sound insulation properties and
which is made from m neral wool, preferably rock
wool . The invention further relates to a 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, mhereln at | east a part of the panel - shaped
ping f systepmandiinsulating beard fonl sloping egf systems
designed in a sandw ch fashlon and i ncluding at |east
one first layer with heat and/or sound insul ating
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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, 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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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
accumrul ati on of precipitations, already the bases or
supporting structures of the roof systens should be
pl anned with a slope of 2% (1.15). Roofs which are
even | ess sloped are special constructions and
require special nmeasures to avoid or reduce t
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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 astonmer) which are anchofed in the trapezoid
netal sheets by neans of screws passing through the
insul ation layer. For formng the air barrier
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The FVRRILS 88& 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

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

the insulation material and also for reasons of cost.

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



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

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

m ni mum thickness, although this formla was based
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of the transport means, such as the sharp edges of the wheels of the lift trucks,
not only cause pressure loads on the surfaces concerned, but also shearing
stresses. When the regions above the lower chords of the trapezoid metal
sheets are walked on or travelled on in the longitudinal direction, the harmful

effects of these loads are clearly increased.

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

insulation material.



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 introguction of forces. An
appropriate organi zation of the laying work and the
use of suitable transport neans help to avoid the
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structures are planned and burlt w thout sufficient
exampld fargdheonaintenareei and cleaning of air condition systems, antennas,
lightening protection systems, billboards, smoke outlets and/or dome lights. This
causes walkways being formed which are marked by damaged roof insulation
panels. To avoid such damages, scrap rubber mats or panels are laid and
concrete slabs or light grids are placed on the scrap rubber mats or panels, or

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

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

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



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 tude nust be considergd. The deepest points of
the partial areas which are predeterm ned by the
purlins and trusses becone apparent only after the
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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 positional
stability of the sloping roof systemon the trapezoid
metal 9 sheets and thus the required | oad bearing
capacity, a thermal insulatdon |ayer constructed
fromlarge-format rock wool roof insulation panels is
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install ed on top of existing, i.e. old roof . .
sheefgpnd thur the e2quinesy loarhbeariily eaRaGY: ghihesmal firsulation layer
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up to the bordering building parts like attics, fire
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Wth respect to the nostly horizontal supporting
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tis BRERCS St Teleisiid % kel ShRetaBGr fertsd) 8 She roof
supetBBLEErefs plankt, nal buduintdidpe shaissiif.s which are
t hus i ncreased. The nol ded rock wool odi es are
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obtained with a small nunber of nol ded bodi es.

resPSPb}ﬂ e mestlyihsizeaial SYPPRRENG: SHEEeRy Hitaangles of inclination
mosh ARBBE 155 Lepihe) AV g ighor amount o
insulptoe| materil treesled 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,;g and a lateral surface of
which is cut in a sloped fashion corresponding to the
10 desired angle of inclination. By this

over whel m ng llgn“ ght-angl ed orientation of th
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For use in the above- escr|| ed roofs, the insulation
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base for the roof sealing, they nust be sufficiently
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musidie SufiglentivaSyistat ogsforadpnidti fethesatpdmads as a base for
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their higher |oad bearing capacity, |arge-formnat
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dimengignat olog-padels lengthy ¥| 12 e widde set piefetrgd. Small-format

. ' f
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m widthrepetiselang fortsecohdaty drews ks ocansbligidbases. The \
effects of these general pressure |oads are even

intensified to the negative by the shearing stresses

The t%\?\.}of'ﬁa‘?i‘ésbé‘f rBERfvfntl qnéﬁlﬁﬁoﬁ%ﬁélﬁ%ré fel éiw%'hf’ééﬁﬁﬁve Wéfeated

ayers tumen st a certal
meghizaislleado mpeustig foy e@fidreple whdnctheapanels are stepped on or

travelled on by wheel barrows, handcarts, lift trucks and so on. The effects of
these general pressure [oads 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 rgck wool roof insulation
panel s, a cover |ayer which is highly conpacted up
to 220 kg/ nB and mhich is approx 2 cmthick is
tended. But | ong-termeffect of the sa IS
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ody If the latter is repeatedly subject
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have a length of 900 mmand a width of 600 mm on the
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roof insulation panels. To limt the thickness and

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 priorartitisa prob | e m 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
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with inproved nechanical properties, so that the

i nsul ati on panel can _resist_high pressure 1|oads and
of & RieRINt FPaftsysieraanshfarronapiling idgecrsesPqnsding, cpasiractiasy kit on
theg?ﬁeﬁﬁaétw&ﬁﬁ%t%% usgﬁs@baéé?@'oﬂgth{eogf ¥>Slt§'f‘ﬁ at?Idprfondlng a
a correspondiln construc
slopmg'eoofssyieemeEalfMGnh‘labmd|aedilrsmf \blanslactacmbé henstrmcted in an

e mof providing a  sloping roof systemfor, a
easy ey inck PEEANY MduoRor SVLRUBEr Y ottt aerts and
I
writf Ronshy Hesher’ RERIRD bk eal yoRgRI, sspeciaty

medtemidtdistreegthis. ed nmechani cal properties, especially
nmechani cal strengths. The s ol ut i onof this
probl em provides in an insulation panel of the kind
ThedesSSrl'LP??joaPOM?L hid 'b%bléﬁ\epfdv"d%s IrPH§ind Ra i PAREFEF e kind
a second avi ng mechani cal properties,
desesipet iaddve, athatotlm élss;u lages tis eognecteddiom Benolmmgayer havmg

meiAi! Propartits’ BabebPlY anfameftssvr Sttsrite' Bl fRnding
streﬁgine diffdreAf frbﬁﬁthfosésif thafiest |G atd émtudgaéf @rrhateh@lrwhlch

bending stiffness. Concerning the sloping roof
is dsf@ege@tnfr@vdbedna@rlabof the finst éayer @nd atleast bas achigher bending
stiffl of the problem provides that the second |ayer has
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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 orienged at right angles to
each other. Such insulation panels can be easily laid
on the usual roof areas and can al so be readily cut

wiith the usyal cuttjng togls. 13 A furt ure )
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advantage that the fire performnce of
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A further devel opnent of this
pangﬁ%%t:ﬁ%ﬁ¥'t“ﬁ$&v¢#ﬁ%§%gﬁat the at least first layer is
in the formof a rectangul ar parallel epiped and is

arranged on a nol ded bod which forns the at
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f
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ei t her (ﬁrow des that the first |ayer havi ngq"heat

leashnggeands dayel isndul He darmr e teelangpiar cealielapired and is
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e formo par al
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s o %eieecﬁpé’ﬁ v TG aneralibal; pererpapeiock fiaal g form of
e [
panslkecnddtHadrtbe saochdclayef hakimg 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 tojgach other, so that the

second | ayer with nmechani cal 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
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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
further feature of the investion the second | ayer
whi ch consists of a pressure-resistant material can
additionally include amounts of water gl ass,
organi cally nodified silicates (ornosiles Si |
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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

proj ecting second |ayer thuyg serves as a sealing of
the transition zone between two adjacent insulation
panel s of a roof system A further feature of the
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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.q7ln this case the cover
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protects both the top surface of the insulation

constraied an aanlitiparbfashion om segmegis. Rieferablyadbee segments of

the 15" BGEATY oo O80T AED B o, BROEoREERI ARG other
throfg e \thél @eddine-rebistdnt raFid/draN@t seRBRdi 1860 AdMRtidafg, itcan be
constructed in a nultipart Tashion from segnents.

proviged dhabithe segmesismane saisangedheon ia ssuppayting dager and are

h .
prefial’ CchBRfi s sty Yo BLRFS SSup oGy sayer. This
emboeiment |@ayerbe Adsligiopshl fuyther t forainst@ncedr oy i detstiuing the

the segnments are arranged on a supporting |ayer and )
SUPRRTENG pryek (LR ya drAt A cHitakie é@bé@aélﬁ g1 woyndoinsulation,
3 I Gk er. This enbodi nent can be
eSpé&#e?é/@I @%@gﬂp‘u@{%ﬁ'edre? ‘or instance by constructing the
supporting layer froma material suitable for heat
i nsul atj on m.m neral,

A fofie feattie' BF tha ety piovE et thd dnd ighon Bogh dagludes a
first 1d}RF WillehéMSahdrbt 88uRPths Ut Sipetties, 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 layerg a third layer 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

| | 1 «
Corfftiefih e sBcbRg tafkr At R RurtPieb R front RiriRefridherials has
provest taiec atlvarstbgengs n andh darsealatiemtpaneds, sevdiuge thisusinplifies
i nsul_ati an pr‘g&erti es. The above-described insul ation
the pranufactering PFeesSSi mpr oved by constructing the first

| ayer so as to be conpressible. By this
conpressibility of the first layer this insulation
In tpardielovaag, pearticabteutiyl grefeljred eembadmientse glitte skopiyy odof system

the s ort of, .the roof seating the insulation
accggﬁrég %)% INYSLan as 'i”H@tr"t‘tﬁa' second | ayer and the
fourth layer fromidentical naterials has proved to

be advantageous in such insulation panels, because
Prefemnablysitmlsidping roohesystenafacaondinggtop the é3ention ishdeveloped

fol Low n rticularlyv.preferred enbodi,nents of the
furtg by, WS IAREL Ui} BIheE FRRSRH R PenoupgSit. The
platélshapbl ahe@latich &flemaht nclldes at Mgt brieoRitesi Suffdce which s

according to the invention is devel oped further by a

orieplesk to gndpmerilags swiface & e sulatioanlgyer anditeea lower large

surphEidhe drpudh PreorBECIsRioR 4B ETEY enole deviating

fronPtheefiyedandle 2Bnd RIS loweT [Beg e BULITAES id forbrirel gresitéraihi Aréa than
| ayer and to a |l ower large surface in the insulation

the ypperlatge swdagmelihgtingaborplaments an angl e devi ati ng
fromthe right angle, and the |lower large surface is
fornmed greater in area than the upper |arge surface

For athet entroked adisciargbeotnain Redtet hdradmage dylstsins are known.
di scharge of rain water drainage systens are known

Accopding i he inyebirn.iifsdation glemerats havinghag irglisgdsurtace serve

for 1Y BB DGtH RBEenSHeliRGiBnSEfeKfents 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 drai nage system of the sloping roof
system A further devel opmegt of the sl oping roof
system according to the invention provides that the
angl e of the superposed insulation el enents or nol ded
ts s smaller towar upport. |If severa

ar s the s
of ”ﬁ%ﬂﬁ“éﬂfloéhe'é i @”&Pdﬂ?ﬁfﬁ@@%ﬁsr uaragiee a ePERQNAd iRicture

of tROMER R IRBiclioA BaRYch S SIopHEICP SydtaHp! ¥ ext end

at an angle w spect to t nt exhibit a
progression in the formof a circle of an arc or in

t f f t _of .. i rcl f .
s 8 e SRR ety e RLd i el IS pper arge
surfB¥e 9h Yh8Insdigtich @ay}e@t@ rbhed 'éhﬁﬁﬁ%r%ferhﬁﬁr bESUines is@@ments.
el enent joining these nolded parts and/or to the

This ggestrudionotonsiderabiy irapiayes ehenfanction odaye instiatioa alement
or UGB TR ILe MGG s b B B bk Aanace

sysfert bha pdHiovhae GvbRit thehgcdunsubiidn @F walteMBAtthé BuHARe of the
region of its upper large surface in the insulation

roofi ayer is arched and/or preferably bent into segnents.
This construction considerably inproves the function
of an insulation elenent for discharging

Additfopaillpiit danobe, pesitsd ahdty thailaterdlt Slirfadentod theeplate-shaped
. roof's own drai nage . system and particularly avoids .
insudivraelenant whieh iprrigatesk taoan Uppes laTggirFICe: iRthe insulation

e 3 9504 DAL g B BRI e vt

fronetieeight whyleh is slsy aesheeld papticuiatpenchwelgeususd, aneorder to
inthe insulation Jayer and to a lower |arge surface

achieye the appygimentinng niRgemalspgdn dhigdype of Migulatiogelement
o , Is also arched, particularly

Ofatgﬁ(}ﬁ)ég%%%gv@d, in order to achieve the

above-nmenti oned advantages also in this type of

i psul ati on el enme of a sloping roof system . .
A furfiir ivelRirirBhRb e SHoRIRG "oPb VN ASEOREY dthe invention
provifeCiHtNG fedst BRe! Sfd 8P 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 ppotects the nolded part or
the insulation elenent from damage caused by bei ng
stepped on or also caused by influences of weather,

i pi,tations and/.or sol ar radiat

for instance preci
for AN§tAREHePTaFSYE, Eﬁ@ﬁkﬂgo@ hi e@%@d%ﬁes@rawdebo ‘against
.nﬂufeheésgmea&?ewé&ec.é@ﬁté}ggﬁqaneﬂ% b/dr t@'sb%mdlanon

extends over a part tera sur ce to protect
also this Iateral surface from damage and infl uences

f Furt it d t to b d
A TR Fens o OYIdeSs . A [GsuRton, Septert s Iehiteup targe
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arrange it preferably on a part of the support. Al so
matetidlsofdhe didstrisyer with ¢ies heat pndioe sound insutation prapertes and at

leasoEtintRg 2shighel SEhdi " filinetts 1GFUEHRp cSleants which are
coné}ﬁi&e@% ang wA\Lash He GE6EaRRSIn r%@ibrﬁ;l SOtHROSoPRIg roof system
| uences of 'weat her, especially precipitations

|nteradﬁdtnb¢-m\@ﬂk@ba@d/oraavaﬂe @an. A further feature
provi des that the insulation elenment includes two
| arge surfaces, each conprising a | ayer constructed

A fdresen eeamteerdfaiheduﬁ\feem@nt pfdvided tRat oRec1agle elirfabe of the
first layer with the heat and/or sound insul ation

insulatiopdradyds faimedes a plasar kags whichig airanggdeantbeaclighand at
leasf";]ﬁ{nhggs\&gh ! H&éﬁlagtt {3 gé i &'hélﬁ%bc%r of ftl‘fz?rlﬁ§uiaﬁ6r?%ody,
y ca al' so he

e use regi ons

whe%i@@h@%ﬁ@@ﬁorﬁbsﬁ?myIammcaﬂfac@sb&hmldoemeahﬂi@base to the
travelled on. A further feature of the inventio

secqsidoiargessyiage- onecerdingdy. siastiatienoelemeants l@uﬂmeoﬁescrlbed

abovté)FVtHesfcfrﬁ'[ Hfg gsﬁ?%ﬁ@%hepii‘éﬁ éMUégQ bbs <Hd ﬂpg%jo?[ng roof

para I'ncl1ne respect

systan&mmdmbato@be sSvdrdion. Conskquemnthy Ithe |atmvb€di36.crlbed features
wher ei n_ the ulation bo as | a era

and R GHUEHRITRGCY o BHHOR PANR] SesoRdng foaTife Iaarigpecan be

impl&sented %!Hoy in H&‘Eu!ﬁt%?w BBdI%EQHﬁEESaHe' ﬁ&d r}?%%cﬁe‘?“s'i?fﬁﬁ& roof
above 1 n the orm an insul ation panel can a

systéra. Weedrdingly, sbopéming dag 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 sysgem Accordingly,

concerni ng the advantages of such insul ation bodies

or insul ation elenents, reference is made to the

baove- descri be insul i on anel s rther featurge

F'glé(ﬁc? advéﬁt'%@g?% PERE’ 1o ﬁé‘tﬁ'%‘?l‘aﬁ%fa%’a e@d@&mrﬁae%‘-’e view;

the invention or of the sloping roof system

according to the invention will becone apparent from
Figuree3 f ol tuavinsyladiengransl eocording teefiguredtineal lademahivieyy;

showi ng preferred enbodi nents of the insulation

panel or the sloping roof system In the drawing it
Figurg $howanhsulktien pand! @r ﬁ%ﬂéplﬁg ré&‘lesy%ké’rﬁ'lﬁ‘% ﬁé’r@bectlve view;

systemin a perspective view, Fi'gure 2

i nsul ati on panel for a sloping roof systen1|n a

pective vigw __FlLgur t. ' ' n . .
Figligenr ar Ay e trfipansiohs stodlfd oS sim SRl Ehactve view
insul ation panel for a sloping roof systemin a
perspective view, Figure 5 an insulation panel for a
Figuse §bi ngandesulatien paneliopa sanipe coefaysigraw) a lategal dew;
an insulation panel for a sloping roof systemin a
| ateral view, Figure 7 an insulation panel for a

Figuwe @pi ngan amdulatiei pamelfora lsidping roofi system fin guakersl vew;
i nsul ation elenent for a sloping roof systemin a
perspective view, Figure 9 an insulation elenent for

o P! 50 SO ARG FUSBRGLLE sy Biocie

a perspeet;ve view, Figure 11 the insulation elenent
according to figure 10 in a lateral view, Figure 12
a part of a sloping roof systemin a perspective

FiguYé 9V, 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 slopi;pg roof systemin a
| ateral view, Figure 17 a part of a sloping roof
systemin a lateral view, Figure 18 a part of a
. sloping roof systemin lateral view, _Figure 19 a
Figygrito of apajl %g ﬁbﬁpﬂ%focgwtﬁw ima Jategaleian: vi ow;
Figure 20 a part of a sloping roof systemin a
| ateral view, Figure 21 a part of a sloping roof
Figurgst7em arpat pfa sloping reof\system irfFadatesal2ieve; part of a
sl oping roof systemin a lateral view, Figure 23 a
part of a sloping roof systemin a perspective view,
iy [l e 3 ' f e N a
Flgtgggg)ectgfpv@ @?ée%o%lnlga??fgpg%ﬁggﬁtég a sl opi ng roof
systemin a perspective view, Figure 26 a part of a

. sl aopj ng _roo stem.in | ateral view, .Figure 27 a
Figiar R of 228 O APsbIOL SRR e B VPt ve vi ew
Figure 28 a part of a sloping roof systemin a
lateral view, Figure 29 a part of a sloping roof
Figusg 20em arpaat ¢fza sloging/icofsystenyiiv 2 lderad vigwit of a
sl oping roof systemin a perspective view, Figure 31
a part of a sloping roof systemin a perspective

Figwté @, 28 parl éfH Slophgradfysten ﬁf‘aF@E&ﬁe@lib@Md@ﬁna for
a sloping roof systemin a |latera view, Figure 33 a
part of an insulation panel for a sloping roof system

Fof72, PRl o SR LGB B o o
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 28  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 flat 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
: i nsyl. afi ity
Figup 32) o¢ 2.t S g WEialoff BERELRE £R1 Qoo Y tatera
The i nsvieati on el enments 6 are allgned in several
j uxtaposed rows. Figure 1 also shows a central part 7

of the insulation layer 5. In this central part 7
it i 0 i T, ral
PB4 RGarlh e BRREINSRafEPIS LS oo e Slatera

sloplngwemsulation panels 9 which are additionally
pl aced onto the insulation elenents 6. The
construction of these sloping insulation panels 9

Flgu‘Nz Bl bea drFeof BRINsMatid® phRkl Rw'd"glopﬁigﬂ%cﬁ systdHAViA a lateral
that the insulation elenents 6 ave a

pl at e- svigped design, include a surface 10 which is
arranged anti-parallel with respect to a second,
oppositely arranged surface 10 that is supported on

Figuré85f i | am sealldtig: fanelliér & ldpasEroot@ysfem I8 lateral view;

insulation elenments 6 in a row have the sane
orientation and are joined by and flush with the

FiouBdiPRc oran sy el Wt Eb{oR PRI R U BT 1P 1ra| view and

their surfaces 10 altogether constitute a surface on
one_side of the central part 7 which is inclined
Figurowér dsan H@Ub?émnr%ﬁn%g?rta $loping rCtQﬁzﬁVStﬁfTém @.latsfalcwew
wat er showering onto the surfaces 10 will be
di scharged towards the central part 7. It can be
Figusednshowsd aguare of at slapingwaof isgsteno fema rigs réofat e:oap&d:lag of a
from each other, in thg central FF)art 7. On botH %S
rOOf&PV?WéQ @4 3 replefiPRYS 8 VIGHICRRRTISSS 2R (UBReT sHH@efe Sowith a

i $58E 4 900 SrESP BR824 20 LIS Ak Segfage an
insulation kyer e vbnsthudted dsingreedpluralifucdf 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. InJshe figures 2 and 3 an
insulation elenment 6 is shown in a perspective and in
a lateral view The insulation element 6 is

co i.sed of an insylation bod 0 m neral fibers
Ther GRHRR S ReBI BN fsdhpurtaries 1 Slpagihah capaiuts a surface
on @;p@%rdet SH B éééftﬂcag ?Srtj @hich %]ineﬁnédquwa}%'{@é '_lc_:%Etral part 7, so

ements 6 an rises a large surface
thati peadipitatiom bader Bhowappyi ectot the tsusfases oh@ witlybe discharged
Tlgfsatﬁecon | a ﬁr 13 is substantially rectangul ar
towg P&e@gﬁabg%-ghaped and conprises the large surface
10 of the insulation elenent 6. The |arge surfaces 10
and 12 extend anti-parallel to each other. Thus the

It carabgsesorindigere 0 that twa Hraie openingsr@epespaced froe each other

. Jarge urface 12. .The two.Lavers 11 and 1 xhi bi t .

in 38 EBBral Baitar o et Soesar 1 8rin ongtifos & P8 hguiation

panéls’ 81é Marpah e MHenSlopingemaLiation Sarfedsner Betieeh the two drain
strength of the first layer 11, nanely the

openinggl &epostithtsig sloring oRdey reeinsystem whichhe dasigned in such a

) B e e She ke SHR RSP 42 e
drainhogdhinge rTientstshing ins@htiomneinets Soatdhattathed to insulation
| ateral surfaces 14 25 respectively extend parall el

elerpents fewhishHermiane@meenemt Rait phipednsilighen fauared base
for the insulation elenent 6. This base corresponds
to the large surface 12. The second |l ayer 13 and the
In tHe figurek 2yand 3lan insukitipntdiemientBlisshown hoayperspective and in a
glued to each other, so that the jnsulation el enent 6
lateriad vigy.c fhaiinsulatemelementn® it KeMAHSEA-RT afh lomgody from
rind REBEEAPYR 2\ pa TR a8 ko3P s a st
layes urtf af dlse idsulatien dlerashtsS6namdicomprises & Hatget berface 12.The

. ntire second | ayer. 13 i s engaged by, .t i nsul ati on .

insuflap o8I BT i rsssR aHevEb Ay A8 S85R 13 s
substhnfidlfy reRfitiarhrafelpRledBhdped HREEMprises 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 figuges 2 and 3 show that the
| ateral surfaces 14 of the insulation body and the
| ateral surfaces 14 of the second |ayer 13 nerge

flush with each, so that the respective |late
respeptiveleextend faraliel torraghapther thesFonstityiiag & rlsweangled base
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Insulation e enen% ustrated ures
and 3 can be seen in figure 4. In addition to the

tr | f th | |
TheS 8860 TRy o 1R s i 18Vaind 13 ey e Gngiebin body, are
gluéd ﬁ?%%h Q)thérccs%r fHatdné (i’ngqlﬁt‘l’dr? eﬁarhé‘ﬁtl @q§%t%§rél@eformed from
surface 'n the

10 of the second layer cover
the frgutatidn bodyaddthelsasond Ieiyekuélr3 \H%He flg'uTesc’band 31shavathat the

. . gl to,.th f t

insulafidh By i e aaidn pEAS e fuficesol AR aLigad, Bybaybigh. so

thatOhererithe dezofl Qbyéruﬂ 8as %‘hgééed Y tﬁe ﬁ\%ﬂlé?i%nisfrbﬁﬂ below.
on an adjacent insulation elenment ét;tha posed

To improvatthercahpressive sirergtb ofi iher l@gulatrpn dyhowof the second

laye (PE B s e I gt H s i S afaltis, e surfage 12 1n

addﬁiebhf A58 skeond Bl6r a8t ingludesna tthe-din@iwsRa? refforéement from
5 shows an enbodi nent of the insulation
glasalfgwéﬁwmchwecﬁmhaddad it Biessecand layecddr esponding to
the figures 2 and 3 but includes two inclinations 26
of the surface 10 relative to the surface 12

Fmawt &itdlfnggre%tzrar@ht% sHoy @satt thecatsral Qﬂﬂﬁ@d&es:iﬂmcbfdthealhedlatlon
gure 6 illustrates a furthe

bodﬁmdmﬁéaterelfswaqqssm gf fhehsesaitlyep 1ﬁamemf Bush with each,
SO t&%f ﬁ‘ﬁ-:g%ﬁrecﬁ{!é’? Faﬂcédrfg&esv‘nfb?'tﬁb Sl !HH; ﬁgﬁ%]ﬂsand of the

I'S arrange oppositely to arig

secomhidyendBente\pidart he second | ayer 13. Such an
i nsulation elenent can be used for instance in the

rimarea of a roof, particularly in the region of an
A fufthkt Bevdlopment 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 68 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 elegent 6 has a trapezoid
cross section and includes a second | ayer

construct ed fron1r|g|d mat eri al and extendlng over a

urfaer | el elar e 12 of
of PHTTaSE 10 TeminB o theceutate 12 extaidino dhiditcandjes to each
othéWéﬂhdl@ate&r?Cérﬁﬂuss%aS to extend towards the surface

an ang viating fromthe right angle. The
i nsul ation elenent 6 has a height corresponding to

il s divaiteSa bither anbadiiatt BT insulations elament 6 having 2
tnaﬁ%ﬁéﬁﬁ Erfsk e ctibh Nwhe sl oMl sLiFdes 153vMichGe a%hgedsc;;gwtely to

| ar ge surface of the insulation body arfan
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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 corresposd to an inclination of
insulation elenments 6 in the region of their

surfaces, so that these insulation elenents 6 can be

arran?é:d flush in the space between the bed-plate 23
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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 elenents 6 have a materi al

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 bgg advantageous to arrange
the mneral fibers at least wwthin the first |ayer

11, which is formed as an insul ation body, so that
the fibers have an orientation at, right angles to
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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 nmarked by a clearly different second
l ayer 13 for instance. In figgure 14 a further exanple
of an insulation element 6 is showm. This insulation
el enent 6 conprises an insulation body with two Iarge

surfaces 12  extending parallel to_each ofher.
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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

el ements 6 are arranged whizgh have a triangul ar
cross section and conprise a surface arranged
oppositely to a right angle, the surfaces of the
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the bl ock-shaped desi gn in that one |ateral surface
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including a step 30 on its lateral surface facing the
i nsulation panels 17, The step 30 serves to seat
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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 fromthgabove-described

enbodi nent it also possible for the insulation |ayer
5 consisting of nore than two layers of insulation

anels 17. The arrangenent of slo i nsul ati on
'”SLH%@T pagelsn( REdURRERGFEY "'!CH%CF SHfngﬂ Il afrepged pamosiely to

the]rgt Pa:] RfrtcRY S lﬁﬁhé‘%hg Q's‘%rﬁ%%g'ﬁg Bf the ﬁil%g dftur t;E%wrels 17

nment  ac gure
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accerding tnfigureuté.ace of the insul ation Iayer 5is
produced which is free from projections that may
constitute trip hazards. Figure 17 further shows that
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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 &, second |layer 13 from
Sorel cenent which is arranged on the first |ayer.
The second |ayer 13 has conpressive strength and

bendi ng st_r_en%h whi ch are higher conpared to the
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el enments 6, having.the two layers 13 from Sorel cenent
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rooff1orQf adfurae, 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 also rectangul ar pargl | el epi ped-shaped and has
a small thickness. Finally, on the opposite surface
of the insulation body a further layer 13 from Sor el

. cenment is arranged whi ch has a substanti allﬂ(}(
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in ah8tNer laﬁthgpeoenbodl ment of the insulation elenent 6
accor b ng to the right half of figure 19 the

i nsul ation body 11 conprising a first |ayer 11 IS
and incl udes

Theg aRlaion: Ser@nts Ansiibie i 138 val JorBs e biSuf insation

pankf@m the roof closure 2. The second |ayer 13 arranged
thereon is constructed as a thin layer 13 from Sor el
cement. The enbodi nents according to figure 19 can

be ranged in copRi [on_on rfcl e 2
They figfl 1R B & P ROk o ri e, ssaBidn &€ uan o
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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 element 63js arranged including a
first layer 11 constructed as an insulation body and
a superposed second |ayer 13 from Sorel cenent. The

second layer 13 from Sorel cenment is oriented so as
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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

conti nuous insulation layer 5 consisting of

i nsul ati on panels 17 and ig§ulation el ements 6,

sl opi ng i nsul ati on panel s are arranged, wherein two
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case, and this connection is nade on-site, i.e.
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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
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towardadhe cbanrelad4.anged, which are constructed as a

sandwi ch el enent and thus conprise an insul ation

body having an inclined surface and constituting a
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11, 1Share eeanesied &1 eapothespe systens 36, 37 are
oriented at right angles to each other. A first slope
system 36 joins with its base point the | ateral
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con
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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

accunul ation of precipitatizgn water in this
transition zone by draining this precipitation water

t hrough this vaIIey el enents 38 corresponding to the
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An enbodi nent of the slope system 37 conparable to

the enbodi ment of figure 25 is illustrated in figure
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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 lager 5 is constructed from
thi nner insulation panels 17. Both insulation |ayers
5 are not equal in area. The upper insul ation Iayer
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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
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Figure 33 shows a further development of an embodiment of the second layer
13 which compared to the embodiment according to figure 32 additionally
includes an externally applied separating layer 41. Such a separating layer 41
can be designed as a layer allowing the penetration of water steam and can be
constituted for example by a plastic film, glass fiber web, random glass or
plastic fiber web or by several ones of such 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.
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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 elenment 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 from m neral 44fibers bound with 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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15 cover 43  boundary surface

16 arrow
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18 surface
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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 ation body having a phanar base and a top
surface as well as lateral surfaces connecting the
base to the top surface, wherein the base is oriented
anti- parallel with respect to the top surface, so
Claimist the top surface is inclined at least with
respect to the base, wherein the insulation body is
designed in a sandw ch fashion and conprises at
1. | edsdulatién pahel foy ar sloping n’rmeﬁisysteﬂhi aompsriging an insulation body
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hi gher bending stiffness. 2. Ins tion
acesound nigstlatioh aproperties; hmrhculerly Zfeomi m |neral 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.

2. 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.

3. 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.

4, insulation panel according to claim 3,

characterized in



10.

that the base is rectangular, so that the lateral
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 froma preggsure- resistant and/or
rigid material, particularly froma nagnesi a bi nder,
for exanple Sorel cenent, or from rrixtures of

bi ndi ng agents with magnesia bind . I'nsul ati
paribpt 8t s firs '%Y% hizis r%ﬁ?%ﬁéPﬁ&%@'@ﬁiP%@*Shaped and

AR A R

constltutl ng the at Ieast second | ayer (13). 5.
anel ac .to.claim3, characterized

u on
yer (13) is rectangul ar

| 1 Tonleloh eBae 2cRed Rade Giaim 2
par&ll L&l £pk eeY Zs@@piaﬁ and connected to a nol ded body

constituting the at least first layer (11). 6.
| ndbdtathieoat kmsblseaondmayerg(ma) i€ Irectangulac h:mraldﬂleppedeshaped

in that the, ipsul ati i ncl.udes at

| nAsHortwEied o % g68e BOaN apRSTHERS i ot B2 ARt faver (1),
i nclination and or| ent ed to the base at an angle
deviating fromthe right angle. 7. Insulation panel
acdmﬁldaimg'\ panell aticording te klaimact,eri zed in that the

el_h su faces é14 have a height of at |least 5 mm
§u|aa? Sﬁ'ﬁa‘?ﬁ ' Bccor di ng to claims3,

Chﬂﬁaﬂc‘tﬁé iiagdiatiBn body includes at least one iateral 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,

characterizedin



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 | ayer (13) consisting of a
pressure-resistant naterialyjat |east includes a

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

fibers. 10. Insulation panel according to claim 3,
ché'?%lct"@ isgeand rlayer (ma@ow%tlrwscqﬁn@ nra%wecrf@)stant material

Wiftidn3ly Ofnchid¥se SHHOGAtsC B S %lr anically modified
Yy 0 258

I'tIona I nc udes anount’s

or gﬂmatw doymﬂsedieé)t gitica gidsscatdisr ﬁlasn@dlslpesélons bl eqaulsions.
gl ass and/or plastic dispersions or emulsions. 11.
I nsul ati on panel according to claim3, characterized

| N RkidBaSACRRAIIAY 8 clefrila consi sting of a

pressure-resi stant at | east conprises an
i ncdr aoma ¢ eenfiarednemt (40) from textile, glass

and/ qr,, m ner wool  f.i bers. I nsul ati on

e ARG LNd) YR (1) COTRRUGE: B PoRTES WeTes A Rematerial at
Se%“s@ doﬁa/;ﬁ{se@lsa ivenst $é|hf&c§r§1eﬁt %(ﬁsﬁéﬁﬁtefxﬁ% ng@ﬁ and/or
material ‘1 ncludes up to 40% wei ght prefera
25%ibgralwiophfiberst textile, glass and/or nineral vvool
fibers. 13. Insulation panel according to claim1,
characterized in that the layers (11, 13) are

COVR MR paridizReaRliNg & b'l%ﬂ'ntﬂ each other or
| am nat ed onto each o%
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.

10.

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 nmagnesi a binder, includes fine-grained
additives from brucite, algm num hydroxide and/ or
titanium oxide, particularly in an anount of up to
25@6by meight 15. Insul ation panel according to

claiml, characterized in 45 that the I%yers
13$h%tr@ealawaw9ébﬂ ohd @i¢ agpnged ane epHep efotheso I'so as to

accéowﬁét% fjdogﬁélqgﬁ{\ﬂr%g%%ﬂq ~other. 16. Insulation panel

I'hg characterized in that the
second | ayer (13) conprising the surface (12)
pro ects at | east ared to a lateral surface (14)
of | %aqueawlavépr{rﬁ? Oe@Brising the base. 17.

I nEL,l.ng.l 1 B3nsle gc,crpr ding to claiml, <characterized

e second layer (13) conprising the surface
(1ﬂ)atrthe secoatdayat (13)hiéahpasingdheappfame @ 2mrofEcdsd at least

paRRIPRERR (ol SLRRe 414 C AL Pist ger | T3 cacbpiflag the

prggsalre-resistant and/or rigid second |ayer (13) is
formed with a different thickness, depending on the
nechanical | oads occurring during wutilization. 19.
Inls tlonEP qel ac or in%.tqclaiml, characteri zed
nsulation panel accor oclaim1,
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 ingthat the cover (15)
projects over at |east one, preferably tw 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

| aj . i zed.in.t t | east | at er al
o o AR AR B, oSt one | ateral
bageh by ¢ teadste garaly formed with a

pressure-resi stant and/or rigid coating, wherein the
natiati 3 legst eng lateml iSHQfaFJ@ (Eﬁ?)ep%ﬂ'@oi"’ﬁ [ayeh (i theomptiaing the
th erL f T [ rLgj -
L bBgsE 5L bodh oo SRS it 2 S 9Rny il o
1, coatiag ashereirz the matdriziof theecdatirgs isl prgfarally identical with the

conprising the base is forned ,in a nulti t fashion
fr mﬁtgeglr@fﬁhg.prQ%sureﬂgalﬁEant &Rd@Iigid second, [fw&r-t 0
claim 22, characterized in that the segnents of the
first layer (11) are glued to each other and/or
cohmadatexh panelacicoatihgto tlairaugh the rigi d and/ or

pressur e-rffsi stant . second layer (13). 24. Insulation
pafidl A4&oF8IfAg 88 dMaim 22, “characterized in that

: gﬁqaaﬁeﬂu@ems% Y& Y 1PRERMHri]M it HRECI2 R Mes riitipart
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,
characterized in
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 ation purposes, partigglarly fromm nera
fibers. 26. Insulation panel according to claim1,
characterized in 47 that the i nsul ati on body
includes a first |ayer th heat and/or sou

| néﬁ@taf{hiedﬁsﬁé)lﬁaﬁ'érbloid¥slnC|H§?§ IaCfJF5EIHY9r“BnWWP rli’@iaaland/or sound
?dﬁ@?ﬁes% aﬁ/ﬁg?@%@ froH ﬂﬂn?a al fIbFI’S, a second layer (13)

pr essure réSI stan eri
parftane uhaptasﬁnrmastamﬂgae@ﬁoa bgmldenateaah apgeitutariyt feom a

first |aye thlrdl er 2 and/ Qr ,
L orRoess bindbsn Aspaasd arus ikt v Sihid 14 (38) with heat

M ey s'o RES| ms@étfﬁﬁ%gpéﬂle%h%ﬁﬁéﬁﬁﬁ | oRT lﬂﬂﬂaral fibers,

final ourt froma pressure-"resistant
an@/rnangedgmrdthmsem:w |ayes @l fanally 4 fmmtayeeércnm a pressure-
bi nder

ohassisteaf Poalet o infhdloB e SRR Eou g ReSaBicidio |

to be conpressible. 28. Insulation panel accordlng

to claim 26, characterized in that the second | ayer

(1®)Suia1t¢brt hanelcﬂncpl‘dlhgj?@claaﬂéﬁmde from an identi cal
rlal roof systemfor a flat or a

e bl e FRr iR M oner e he o Lol turat Pon

| ayiedt the ifigdt Iaﬁeﬁﬁﬂ?mﬁnéﬂ t6 belgtAplessips.t i cul arly on
a sub-roof nade of trapezoid netal sheets, with a

foil sealing, particularly an air barrier, being
n d Ly ' lation | ayer is conposed
of"?%ﬁ%f@‘-%%i%?&%?@ﬁgg? F%ﬂ“e%’gerrents and covered with
ancouier ¢ pefriskd o iand
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 [east 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 mineral jool, preferably rock
wool , characterized in that 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

matgrial, di t : jal of the first
I aﬁ{bbﬁgfgbé&ﬁtgﬁ] ?%‘ggg{ﬁh g@ﬁ@? i gher bendi ng
stidth aassc t48 i 280d Bhopi ng roof system according to

claim?29, characterized in that on the suproort a

pl dbat gRatbe swWRRATALA opfatg-ehaprd (ipsulation pelemgntafBegan be
Whi I . o
e eh £ R S RebE B SHEACE LD Y Bllntes
el ¢orenlarg® suriace rofithe tihsulafipre eldraegte(6) suhith de the upper large

insulatiogn |ayer (5) and tg a |ar surface of {he, )

i nSUrace d theinsuiation @)VeMy'?)cﬁ'f‘(; o gﬁgrgeo a"?ea%{é*'e insulation
surf ' j j : :
deaiafiEnt &) vfich IS et laestutay e RuANSh Javer (9). at
| aapearsyle fdeveatingsfromr thedrigiteatgie, amdhithatitbe dpwer ldrge gairface

- f the i | ati I t 6). .31. .Sl opi
7 oit etk oA e (PRaTdRr BuTagh of 12 s e glement
thf()(g)_on the support a pl ate-shaped i nsul ati on el enent

(6) With a lateral surface (14) is arranged which is
joined by and particularly flush with the surface of

Cr B0 OO s AT RS S8R 51 ng. & sur face.

i nglH 89¢ @t edn zadgl enW th respect to the horizontal.
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 (5) 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.

39.

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 superpoggd insulation elenments

having a triangular or trapézoid cross section are
preferably oriented to be flush with their surfaces
inclined with respect to the horizontal. 33. Sl oping

r odfatsther meuiadionr yey (Bp aomprisesi severgl, aaldlezst two layers of

conpeiREedalahanon qbndhis Fob Ryl ORLELHNS B agipcent
I NsupéiposBd ahamenés elaventei forrbe vaith deﬁllﬂmmtﬁal@ftrian%ular or

adj acent, superposed insulation elenents formed wt
a YapsreiAt icabssy sactigng@rar Peferabinpligned iy stheir surfaces

xS ol BhR T tpe IR nBliz Sl O ol ar
34. Sl oping roof system according to 31,

characterized in that fhe | ded parts consist of a
maPRing reqfisysisma apgprc{ll%{ongﬁ,d/ or sound insulation

PUELROS S @p%r?z%tﬁqrﬁi cularly made froma materi al

i dent1 cal e material of the insulation
el thatihes mdAbed Pladpicoysisb of aspaterial anitabldifogpheat ahdiomsound
30, or

1, characterjzed in.that the apgle is < .45, .
36l TPRERS et 8 REBISHA oMAe TaT o atia Jdentcal
Phﬁftﬁ‘{ﬁéh‘)aﬁs al &f thQ%sdeﬁtgcrrgg%h%th the superposed

insul'ation el ements or parts are smaller
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 element inghhe |ayer arranged
underneath. 38. Sl oping roof system according to
claim31l, characterized in 50 that in the region of
its large surface which is the upper |arge surface in

t héhatrigdhatreawn ol ibs largﬁesurﬁmn&htpbns dhe ppRer idyge surface in
ar f e

2 AT 016 MBI Ao REGETRL anfr proferably
Ch@leactrﬁd)lsegme'nltsthat the lateral surface can is

arched, in particular concavely curved. 40. Sl oping

roof system according to claim30 or 31,

ch : face of the
o oSt R prihg 6 Bl o, et
ar lcatngeda adpaae:rﬂ dtiont he Iateral surface i ncl udes a
? E‘ i st ant and/orl_Hgg &Eée[ﬁ at | east ind
ﬁé’i‘t@@ SURIRCEe SRPHP RECTITG0 N BYEIEAT SOOGRUPH FUNGS:
cI aim40, characterized in that the
pressure-resistant and/or rigid |layer (13) extends

ov@iorangawmf yfstemisecbeding & c@mf&ﬂ:@r $1.4). 42. Sl oping
r oof h syst fn accorgl 2@ to claimd40, characterized in
t h&t" PRE Dt Edd @i stant and/or rigid I ayer (13)

extifdst Rt die supbeeadf tHdimalaed (P4t aHe/éo of rtﬁe insulation
support and is preferably arranged on a part of the
element arranged adjacent fo 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.

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) with thg,heat and/or sound

i nsul ation properties and mﬁlch at least has a

hi gher bending 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

b : I
o Sonifle FARFGH AR AR 1 bR o e surt ace

of cthhe rimubat.izcmdb[qdy, wherein the insul at| on body
has Iateral surfaces (14) connegtl ng Bh se to
PFTE?

setlH @ laogesuréans gt de AssulaizhPrgyris @A planar base
acg%ﬂggg 3%- ﬁﬁﬁ%ll@ %%g a hé‘éﬁcéteérzﬁu@hh |drh?§ttht h€spect to a

bas fecta hat t atera aces
( 1éaacmda IalgeesruIrMe agfttheiigbalationy lbedy; wheegih the liesulatién body

pi ng . roof system according.to cl
ch RscRua] cspriagoBn i), Renugeisgy the, BAse 1) the, sagend large

égﬁ Py a nolded body froma pressure-resistant
of rigid material, particularly froma nmagnesia
b| nder, for exanple Sorel cenent, or fromm xtures of

ers wt nesi a.bi pder. 47. Sl opi ng roof
g? %é%?i?%f%‘q@&%'idéfﬂ Oelagp 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. ¢

90. ¢

51.

52.

23.

o4.

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 ped-shaped and connected

to a nol ded body constituting the at |east first

Ia er (11). 52 49. Sloping roof systemaccording to
|¢ﬁ'ﬂ9, roghsusiemaccoEding i €13 4e i nsul ati on body

%?9@ ré}zlé’iae @l surface (14) extending
|

para othelnc i nation and being oriented to the
batieatatheainsaiaglon bddyiatt leagt fhasmat lateral ghtfaseg(ld) &dending
Sl op em accord

ohRRERL S obe TRinaan SR Palg: STSHEH o tie bess Alage angle
a Qg{,@l fon"ﬁhé ﬁ%ﬁltz%’%or " 51. Sloping roof system

accor to cl characterized in that
the fi rst I ayer (11) frommneral wool has a fiber
or nt.atio ace., 52. Sl opi ng roof

t
%QW%E% r%’s tatS’CET i ngagp 44, characterized in

thethéfﬂaaﬁéw%éay.ed (13) consisting of a
pressure-resistant material at |east has a

t whatithe fatesl surfaceés { BH)dwvera heigbtrofet/least 5 mm.
non-wovens, rovings fromglass, plastic and/or
natural fibers. 53. Sloping roof systemaccording to

cl sudpueq ré6f sfdtem GeebAfin§td é@fni20 éhwd, the second

| ayer 3) consisting of a pressure- resi st ant
nat:é'raalacterlzed 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



99.

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-resistant material at |east
conprises an interior reinforcenent fromtextile,

glass and or mnineral wool fibers. 55. Sl opi ng{ roof .
sy $hatnthgceesandnigyes (E3)asongisting oha pregpuies@sisiankmaterial at

th h V: 3)a; | -St LN :
pr Z‘%as&urgglﬁgglgés?aénr? Iﬁ{l?tr]g)%i %Imc@nng%tsgg%p@{ tcl)leﬂf(gyc? %?/ and or
weingheral preefl bald.y up to 25% by weight, of textile,

gl ass and/or mneral fibers. 56. Sl oping roof system
according to claim?29 or 44, characterized in that

t h%léggﬁﬁrrtéﬂ(e%g?rﬁ cc@Fcﬁn??@EEﬁrﬁ% oPigf erably gl ued

to e o] am nated onto each ‘ot her. 57.
Sl ofi ag aobé ragst dnimccording to claim29 or 44,

characterized in tha he second l.ayer (13 . .
codtiengoemd Tavela LecoRss Gt of HafretsUip-resistant materia
pa S r Std ioKes Al

PP O e B B 2 reteht, of
ti texdileyrglasd ared/opanine@lfibetsy in an  anount of up to

25% by wei ght. 58. Sl oping roof system according to
claim?29 or 44, characterized in that the |ayers

(13540;5'@% rébfesyRterA HILErdING td/BRImtAveoadfier so as to
termnaie flush with each other.

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,
characterizedin
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



60.

61. 40

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. §hoping roof system
according to claim44, characterized in that the
second | ayer (13) conprising the surface has a
material thickness of approx 2 mm

to 25
pr &1adr tha ysesppd oleysr ) COroPHEHY @f?sgrfagg]narqi%s_ at least
NSRSt by LR 940ty 40 SLRAREKEY) cifolBna e
(1Baseés forned differently thick, depending on the

mechani cal | oads occurring during wutilization. 62.
Sl opi ng roof system according to claim29 or 44,

ChadiihSTdd S shiin'diBbrdifly I Batilipce of the

i nsul"at parti rl'y on the second | ayer
(18h aaammberigks) iirs arranged, particularly in the

Sy U e SR 15T ol L) meoaPRISingly the o Riyfacs tha's o “figteria
t hat; i |
AT 2k ity i

i nsul ation body, preferably of the second |ayer (13)
cogpri.sing .t he, surface. 64. Sl opiyn of system
RS 44

PP SYEIe feserding tpclaint rized 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



65.

66.

67.

68.

B69.

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 identicakg with the material of the
pressure-resisting and/or rigid second | ayer. 65.

Sl opi ng roof system according to clain144

characterized in that the first |ayer conpri Si
t heoHHKL Spid eANT Brafe@bihcensisting 9%? tmaheaghwawhf 'ﬁdﬁ@”tlcal

SorHUR T meAPrial O Mot Rfp- Sy ATERORR Toid Sehihd | Bl
| ayer (11) are gl ued to each ot her and/ or connected
ot her throu t he, pressyre-resi stant and/ or

ach
Héﬁ’(ﬂ"n% ﬁéfsieﬁ‘/ép iig)g t%‘?*a'”éaﬂpl ng roof system
aceqrdl Q¢ tor k@i gni®p, characterized in that the
segnents are arranged on a supporting |layer and are
pr thiaé tiab figst layemigd] edmipising the dase igicosstructedhia a multipart

68. Sl o roof system according to claim 67,
chéﬁgtﬂneff‘i"?eﬁ?%r?&ftﬁat the supporting |ayer is

constructed froma material suitable for heat and/or

sound insul ati on purposes, in particular from m neral

flﬁl@lpmg BOf sgsiept agcerdity tw&lalmrﬁéccor ding to claim
char ct erized.in that the insul ati on body

co%ﬁ%g a Flf6t I5'yer (11) with heat and/or sound

| NGk e @égﬁfe‘i’i?@b‘fltﬁ’é,ﬂrﬁalégeﬁgﬂ ‘E)féné @IU@ED & &g lother and/or
fibers, a second | ayer rom a

preymected dei ga@lmotaﬁa/tbfougfgutae nfegueg-resistant and/or rigid
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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 28,

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- resgstant and/or rigid

material, particularly froma nmagnesia binder. 70.

Sl opi ng roof system according to claim 69,

characterized in that the first |ayer %11) IS

degirgnged o e secand leyapaeddinglly a foptth lgyepfrem adyessure-

C SRR Bl Raferdl Beteu pRIRERF pIag SR BildiE
froman identical material. 72. Sloping roof system

according to claim44, characterized in that the
seSkRiNG [Raf systam acoersing ta/elain 684 anes having a

di fte t. g i.,hation. 73. Sloping roof system
acégrédl?ﬁgut%% aelnﬁwl , Characterized in that the

fi freit thafisst [dyEEX18nid ddsigreeicsmds tabercofriftessibée.
connected to each other. 74. Sl oping roof system
according to claim?29, characterized in that the

???@%ﬂ%@%‘?rsy%ﬁ gEEoded@cléﬁbb?r in area than the
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).



