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Curtain wall

The present invention relates to curtain wallswtain walling.

A curtain wall is a structure of mullions and trams in which panels, usually glass
panels, but possibly also dense panels, are pemxed to form an external wall of a

building.

A disadvantage of the known curtain walls, for epéerthe curtain wall known from

KR 20130075240, is that the mullions and transonesdesigned in such a way that
they must be built up from outside into a structafgrofiles. Also, the panels must
then be installed from outside. When this has ke f@ace at a height, this is complex
and requires scaffolding or suspended working @taté and is dangerous for the

people doing this work and for people located undath.

Moreover, the known systems of mullions and trarsaequire a large number of

components and a large number of operations fenasigng them.

A curtain wall structure is known from US 3,266,24@h transoms that are mounted
between the mullions. In this known structure tlam$oms are clicked into place in the
mullions, which has the disadvantage that the tnasscan also click loose again
undesirably. Another important disadvantage of kmswn structure is that it does not
offer a solution for the problem of tolerances. Wd curtain wall there are two
different kinds of tolerances, on the one handniamufacturing tolerances as a result
of the limitations in connection with the accuraeyproduction, and on the other hand
placement tolerances as a result of placementtin 3ihe production tolerances
comprise both the extrusion tolerance and the d@ob® in further processing of the
particular profiles. Moreover, the transoms shdoddmounted between the mullions
with a clearance at their ends to allow for reaegyion the one hand, the thermal
expansion of the transoms, and on the other haadditferential settlement of a

building, which is unavoidable and is typical ofcancrete or steel rough structure.
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However, this has the result that the joint betw#en mullions and transoms is not
waterproof, which may give rise to leaks, which iolgly is inadmissible for a fagade.

The curtain wall structure in US'210 is not verysatile. It only allows working with

one predetermined thickness of panels such as jpars.

A curtain wall is known from WO 2017/201588 wheréie joint between the transom
and the mullion forms a barrier to water, so thatewthat penetrates into the chambers
of the mullions, for example via the rubber seaiagt which the window is fitted, can
be led to the transom and there it is removedotitside. The system from WO '588
in addition allows working with different thicknesss of panels such as glass panels by
choosing suitable glazing beads that hold the pangliestion in place along the inside
of the curtain wall. The curtain wall in WO'588 cée installed from inside the

building. The curtain wall in WO'588 may lose stwral strength quickly in a fire.

The curtain wall from the aforementioned KR 201340 is at least built up on the
basis of mullions consisting of roll-formed steelowever, the curtain wall from
KR'240 forms a thermal bridge between inside artdide, and, as already mentioned,

has the disadvantage that it must be installed fsatside.

The present invention relates firstly to an altéxeacurtain wall, which according to
various preferred embodiments offers a solutiondoe or more problems with the

curtain walls from the prior art.

For this purpose, the invention relates to a cartaall that comprises one or more
mullions and one or more transoms, and panelsatgmounted with their edges at
least in the mullions and optionally in the transprvherein the one or more mullions
extend vertically and on two opposite sides arevigeml with a groove with an access
opening, said grooves forming a rebate in whichlaberal edge of an aforementioned
panel is fitted, wherein the one or more transoxtersl horizontally between two
mullions and, for example, have their ends fittadthe aforementioned grooves of

these two mullions, with the characteristic feattirat the aforementioned mullion is
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assembled from at least one inner and one outétepjaned together by means of one
or more plastic profiles, wherein at least the mpr@file consists substantially of steel.
Fabricating the mullions at least partially froneedt increases the stability of the
structure, even at high temperatures, such aseircdlse of a fire. The plastic profile

provides a thermal break between the inner prafilé the outer profile.

The steel used may be for example stainless gjaklanized steel, chromium-plated

steel, or steel with some other coating.

Preferably the steel is corrosion-resistant perosds protected against corrosion by
means of a coating. The coating may comprise zmtzoa aluminum. The steel may
for example be hot dip galvanized or electroplatachot dip galvanizing, the object
may be immersed in a bath of liquid zinc at a terafpee of about 450°C. After
cooling and solidification, the zinc layer is atied to the surface of the steel. In
electroplating, the liquid is not heated, but eieaturrent provides the adhesion. When
the protecting material consists of zinc, this teghe is also called electrolytic zinc
plating. In the case of a coating that comprisasmalum, aluminizing may be
employed. This technique is particularly interegtin the case of profiles for a curtain
wall that require high heat resistance. Accordingatparticular example, a so-called
TSA technique (Thermal Spray Aluminum or Thermajyayed zinc and aluminum

layers) is employed for applying the respectivetioga

The curtain wall of the invention may be producedvarious ways in practice.

According to a first possibility, the aforementiohi@ner profile comprises a steel tube.
According to a second possibility the inner profdemprises a roll formed profile.

According to a third possibility, the aforementidnaner profile comprises a steel tube
and a roll formed profile made of steel. In thistl@ase the inner profile may for
example be assembled from a tube and a roll foppnefile fastened thereon. Fastening
may be carried out for example by means of onearerwelded joints and/or screwed

joints and/or riveted joints. Purely mechanical kiiojoints are not excluded.
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The outer profile may consist essentially of steelluminum. Preferably the outer
profile also consists of steel. For this, the s@msome other steel may be used as for
the inner profile. Preferably the steel used igpna®f per se, or is protected against
corrosion by means of a coating. Preferably theroptofile comprises a roll formed

profile.

In cases where both the inner profile and the optefile are made of steel, it is
possible that the panels of the curtain wall arkl e the rebates even at greatly

increased temperature, such as in a fire, andhbeg is limited risk of falling panels.

Preferably, the aforementioned plastic profileiiie-fesistant and/or consists of a fiber-
reinforced composite. A plastic profile of this #imcreases the structural stability of

the curtain wall at high temperatures, such asfirea

Preferably, the resin of the fiber-reinforced cosipo is thermosetting. Thus, for
example, the plastic profile may consist of a fibgnforced composite, the matrix of
which, in other words the resin, is made fire-rééat by adding additives and/or
fillers. For example, aluminum nitrate or silicoarbide may be added. For example
polyester, vinyl ester, epoxy or acrylate may beduas resin. For example, the resin
known by the name Modar may be used. This is a fieddacrylate resin. According to
another example, the plastic profile may consistdiber-reinforced composite, the
matrix of which, in other words the resin, is fietardant per se, on account of its
chemical composition. For example, bisphenol (Alyester, bisphenol vinyl ester and

epoxy resin may be used as the resin.

Preferably, the fibers of the fiber-reinforced casipe are fire-retardant per se, as is
the case for example when the fibers consist afsgider, aramid fiber and/or carbon
fiber. Preferably aramid fibers are used, sincaeahafer increased thermal insulation.
According to other examples, S-glass fibers, qugléss fibers, boron, graphite or
ceramic fibers are used. These last-mentioned eeanape of particular interest when

increased resistance to very high temperaturesjisined.
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Preferably the aforementioned inner profile formdeast partially an undercut of the
aforementioned groove, wherein, preferably, attlease fastening attachment is
mounted in the aforementioned undercut for fiximg @r more glazing beads thereon.
The fastening attachment may be made of plastiefe@bly a thermoplastic, for
example polyvinyl chloride. Thermoplastics are esform, for example by extrusion

or injection molding.

Preferably, the aforementioned transom is alsonalsieel from at least one inner and
one outer profile joined together by means of onenore plastic profiles, wherein at
least the inner profile consists substantiallytees For the inner and outer profiles and
for the plastic profile, the same materials maybed as described above in connection

with the transom.

Preferably, the groove formed in the lateral edbéhe mullion has an oblong cross
section, which at one or more of the transverses eadconfigured with a rounded
section and/or at one or more of the transverse Enfilee from rounding with a radius
less than 2 millimeters, or even is free from rangdwith a radius less than 5
millimeters. Owing to the fact that one or moretloé transverse ends of the undercut
groove is configured with a rounded section or witbinding of 2 millimeters or more,
or even 5 millimeters or more, various advantagayg be achieved. For example, with
said geometry of the undercut groove it is eaeolitain a completely or partially
waterproof joint between the aforementioned trars@md the mullions, than is the
case with an undercut groove with a rectangulai@edn this last case it is difficult to

achieve waterproofing at the location of the veztex

Preferably, on at least one, and preferably on,luftthe ends of the transoms, a head
piece is provided that comes into contact with omemore of the aforementioned
transverse ends of the groove formed in the lagatgés of the mullion. At the location
of said contact there is preferably compressiorthef material of the head piece.
Through deformation of the material of the surfatehe head piece, a water-tight
and/or air-tight joint may be obtained between titesom and mullion, even with a

difference in geometry between the head piece bedransverse end in question, for
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example owing to tolerances. Preferably the headepconsists, completely or at least
on the surface thereof where the joint is to ben, of a material that is more easily
compressible or softer than the material of theesf@ntioned transom. The head piece

preferably consists of a separate part that igifox@ the end of the respective transom.

Preferably, the joint between the transom, mordiqaarly the head piece fitted
thereon, and the mullion, more particularly the ay® formed in the lateral edge
thereof, is produced exclusively by mechanical mearamely by positioning the
transom, more particularly the head piece, in tto®ge. Preferably the aforementioned
joint is disconnectable and reconnectable. Theeafentioned joint is thus preferably
free from adhesives, or other fastening means, asdealant. As mentioned above, the
joint of the head piece and the groove preferablyides a seal of the point of
connection between the transom, more particuldréy Head piece, and the mullion,
more particularly the groove formed in the latex@dje thereof.

It is clear from the foregoing that on the aforetm@red ends of the transoms,
preferably a seal is provided that forms a bamoewater. The aforementioned barrier
preferably comprises at least one seal of the afenéioned groove, wherein this seal
is formed at least partially by the aforementiohedd pieces, and more particularly by
the contact of the aforementioned head pieces avithor more of the transverse ends
of the groove formed in the lateral edge of thelimml Preferably said seal is obtained
by connection of the head piece in question withwallls of the aforementioned
groove. In other words the shape of the head pgegpeeferably configured in such a
way that it forms a contact over both completegdvanse ends, and over the innermost

transverse wall of the groove.

It is to be noted that a seal on the points of eation between transoms and mullions
may lead to control of infiltration water per indiual fagcade section or panel, namely
a so-called field effect. When all points of conim@at between transoms and mullions
surrounding a fagade section are sealed, preferablieast by means of contact
between the head piece in question and the grawam-called field effect can be

obtained. This field effect allows simple detectiorore particularly localization, of the



10

15

20

25

30

cause of inward seeping water. Such seeping ib,aviteld effect, namely due to a leak
present in the relevant facade section, and nat fagade sections adjacent or above,
in contrast to traditional curtain walls whereirfilination water is collected over

several facade sections in the mullions and isalgdy. It is clear that leaks in facade
sections and the risk of inward seeping water rhagsninimized as far as possible and

even prevented.

Preferably, the water from the mullions is led aw&yone or more openings made in
the transom, wherein these openings are preferaloted at a distance from the
mullions, for example at a distance of between rid) 200 mm. In this way, discharge
of water may be obtained per panel or facade sec#s mentioned above, such
drainage is advantageous for detecting the causayfinward leaking water. Inward
leaking water is not of course the intention andusthemphatically be avoided. In this
kind of configuration, no discharge for water netalde provided in the mullions, and

any infiltration water in the curtain wall is ledvay to the outside per facade section.

Preferably, in the cases wherein the head piefigad as a single-part or multi-part,
but separate portion over the end of the transosgating fastening means is fitted
between the aforementioned head piece and thearglénansom. The sealing fastening
means may for example be an elastic or plasti@aseahd/or a fastening means based
on silicone, a liquid butyl sealant or similar. $will prevent water that is located on
the transom from finding its way between the hei@dgand the transom, for example

as a result of small deformations of the head piece

As mentioned above, preferably one or more fasterattachments for fastening
glazing beads are glued in at least one of theeafentioned transverse ends,
preferably in the transverse end that is locatetherinside of the curtain wall. Gluing
of the fastening attachments makes it possibl@plgy the geometry of the mullions,
in comparison with the mechanical connection frdra prior art, for example WO
2017/201587. In the case wherein the head piecdbeotransoms are fitted into the
groove of the mullions by means of a rotating mutithis is achievable without

locking elements of a mechanical connection fornangbstruction.
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Preferably, the aforementioned fastening attachsnan¢ glued in undercuts of the
aforementioned groove. Preferably the aforementiofist glazing beads are each
fastened by means of several first fastening att@cits positioned at a distance from
one another along the mullion. As stated aboveinglof the fastening attachments
may lead to a simpler design of the mullions. ®amspler design may be configured so
that the cavities in the mullion are easier to stealexample by means of the ends or
head pieces of the transoms, such as may be thendtisthe mullions and the groove

in the lateral edge thereof.

It should further be noted that fastening of therefnentioned first glazing beads each
by means of several first fastening attachmentstipped at a distance from one
another along the mullion is also advantageoush& dase wherein the fastening
attachments are fastened to the mullions by mefnseohanical locking, or in other

words in the case wherein the fastening attachnaettastened with clips.

Preferably the fastening attachments have a suvi@beone or more ribs. These ribs
preferably form a surface that is easier to gluthéaforementioned transverse ends of
the groove. The tops of these ribs preferably comteecontact with the surface of one
of the aforementioned transverse ends of the groahereas between two adjacent
ribs there is space for receiving glue or some rotheed fastening means. The
transverse ends of the groove are preferably feeesg from large irregularities such as
ribs, so that good sealing is still possible at fdsdening points between transom and

mullion on the basis of the aforementioned headgsie

Preferably the curtain wall of the invention funttdisplays the characteristic features
that the aforementioned grooves in the lateral eofgéhe mullion have an access
opening, wherein the access opening has a firgtdfidimension or width in the

horizontal direction, wherein the transoms have@sd dimension in the horizontal
direction and at right angles to the profile directof the transoms, wherein the second
dimension is greater than the first dimension, wherthe transoms have a third

dimension in a nonhorizontal direction at right l@sgto the profile direction, wherein



10

15

20

25

30

the third dimension is less than the first dimensgp that the ends of the transoms, in
a rotated state of the transoms in which the doecof the third dimension is
horizontal, pass through the access opening andewhibe transoms are provided with
a locking element, for example in the form of a mlole rod, wherein the mullions are
provided with a locking groove for receiving a pont of the aforementioned locking
element, for example a portion of said rod, soaablock a rotational motion of the
transoms thereby. The presence of locking of theswms increases the structural

stability of the curtain wall at greatly increadedhperatures, such as in a fire.

The foregoing makes clear that the curtain wallthefinvention may be configured in
such a way that they can be installed from thedmsif a building without too many
operations. For example, the transoms, in a staenwotated about their longitudinal
axis, are placed in the access openings and theatatyon they receive their desired
orientation and are fixed or clicked in the undérgtooves, wherein preferably an
airtight and/or watertight seal of the undercutoy® is achieved. During construction
of the curtain wall, the transoms may be securedhbgns of the locking element and
the locking groove. For example, with a simple @ispment of a locking element, for
example a rod or strip, sufficient locking may behiaved against loosening of the

transoms fitted between the mullions.

Preferably, the inner profile, the plastic profiled the outer profile are fastened to each
other, and preferably are not dismountable from anether, preferably so that the
width of the aforementioned access opening hasxed fdimension. The relevant
mullions extend from the inside of the curtain vtalthe outside of the curtain wall and
perform all functions that a mullion from the priant, erected from outside, may have,
namely thermal break, drainage per facade sectmhtlae like. It is clear that the
mullions are preferably prefabricated, wherein mostthe part-profiles that are
fastened to one another are already fastened to @her before the curtain wall is
installed at the construction site. Preferably mtallions on the one hand and/or the
transoms on the other hand are delivered to thetearion site as an assembled
whole. The possibility of working with a prefabried mullion, with which drainage

per facade section may nevertheless be achieveahigsie and the curtain wall of the
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present invention can offer an ideal solution fdist according to preferred
embodiments.

The installation of the curtain wall of the inveamtj namely the fastening of transoms
and mullions together, is preferably screw-fre@fémably, an airtight and/or watertight

seal is obtained at the fastening points betweamstrms and mullions, for example
exclusively by means of the aforesaid contact beitwtbe optional head pieces on the

transom and the groove in the lateral edge of thiian.

In a preferred embodiment, one or more walls ofgitu®ves are provided with a recess
in which a portion of the transoms is located, weherthe transoms are supported
vertically by a bottom edge of said recess. Theeahentioned recess preferably
extends in the horizontal direction through onenare of the transverse walls that
delimit undercuts of the aforementioned groove.sTisi an easy way of obtaining

fastening of the transoms to the mullions, withawlditional fastening pieces. In

addition, this kind of suspension allows the transdo have some clearance in their
profile direction, which is desirable for taking wgresses in the curtain wall. The
transoms "hang" in this recess and are preferalppated on the mullion both at the
front and on the inside. In this way the loads lb@ transoms are transmitted to the

mullions.

The aforementioned recess may be formed in theonalby milling out, punching out

or cutting out.

In a further preferred embodiment, the transomsZapeofiles, with a first vertical leg
that projects upward and that is located on thelénef the transom, a second vertical
leg that projects downwards and that is locatedhenoutside of the transom, and a
horizontal connecting piece between the first amel $econd leg. As a result, the
vertical legs provide sufficient stiffness, whileethorizontal connecting piece leaves
sufficient space for installing a panel above thengom. In addition, this kind of
transom limits inward seeping of water. The heigftthe first vertical leg is preferably

20 millimeters or more, so that it is only at agsére difference of 200Pa that there is a
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risk of water on the transom moving inwards assallteof a hydrodynamic pressure

difference.

Preferably, for blocking the rotation of the tramsp the aforementioned locking
groove with the locking element, for example thd, riherein is fitted to the inside of
the second leg. This makes it easy, when constgi¢thie curtain wall, to be able to
move the rod from inside, in other words from aflagainst which the curtain wall is
fitted.

Preferably said grooves have a different depthhendifferent sides of the mullions.
This makes it possible for the panels also to laeqad from inside, by fitting a panel
slanting in the deepest groove, then setting tlhédesired orientation and then moving

it toward the shallow groove.

Preferably the panels are glass panels. According particular embodiment, the
panels are so-called "smart glazing” panels, nargklys panels whose transparency,
reflection, heat transfer or other properties carrdgulated on the basis of electronic

signals.

It is clear that the outside of the curtain walthe side that is exposed to atmospheric

effects.

As mentioned above, in horizontal cross sectiongtio®ves preferably have undercuts
and, not counting their access opening, preferablye an elongated shape wherein the
transverse ends preferably have a rounded seatiareconfigured with rounding of 2

millimeters or more.

In a further preferred embodiment, the transoms thedmullions define rectangular
openings, wherein one or more panels are placeshith openings, thereby closing
these openings, wherein the one or more panels$i@a@ by means of first glazing
beads, which are fastened to an aforesaid mullignmgans of first fastening

attachments, wherein the first fastening attachsant the mullions are arranged in
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order to be able to fasten the first fasteningchtizgents to an aforesaid mullion,
preferably as stated above by fixing it by gluingn the aforementioned undercut
groove or by fixing it by clipping it by means ofechanical locking elements, wherein
the first fastening attachments and the first gigzZbeads are preferably arranged in
order to be able to fix the first glazing beadsdligking them on the first fastening
attachments. In this way, first glazing beads mayastened easily, simply by clicking.
This makes it possible to fit the panels from thide. As mentioned above, preferably

several fastening attachments are used, spacedbégay the mullion.

According to an alternative to fixing the fasteniagfachments by gluing, or in
combination therewith, the first fastening attachteeand said mullions may be
arranged in order to be able to fix the first fagtg attachments by clicking to an
aforesaid mullion in a direction at right anglestihe plane of the panel in question,
wherein the first fastening attachments and thst §fazing beads are arranged so as to
be able to fix the first glazing beads by clickitagthe first fastening attachments in a
direction parallel to the plane of the panel in sjimn. Preferably, however, the
fastening attachments are only attached to theionulby gluing. Fitting of the
fastening attachments on the mullions may be ahroat before mounting the
respective mullion, for example as a componentmiedabricated mullion, delivered as
such to the site. It is, however, also possiblgherfastening attachments to be fixed on
the mullions after mounting the mullions, for exdenjm connection with placement of

the panels and/or the glazing beads.

In another preferred embodiment, the one or moie rsallions and the first glazing
beads are arranged so that the first glazing bessisagainst the mullion, on their side

turned away from the panel in question.

In another preferred embodiment, the one or monelpaare fixed by means of second
glazing beads, which are fixed to an aforesaidswan by means of second fastening
attachments, wherein the second fastening attadisneemd the one or more said
transoms are arranged in such a way that the sdaetehing attachments can be fixed

to an aforesaid transom, wherein the second fagjeaitachments and the second
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glazing beads are arranged so that the secondhglaésads can be clicked onto the
second fastening attachments. The advantages medtia connection with the first
glazing beads and the mullions are thus also agpécto the transoms and the second
glazing beads. It is clear that the fastening httants for the second glazing beads can
be fixed to the transoms in a similar way as theeiaing attachments for the first
glazing beads are fixed to the mullions.

Preferably the first and/or the second fastenitachtnents are made of plastic, such as
PVC (polyvinyl chloride), PP (polypropylene), PAo{gamide), PE (polyethylene),
PET (polyethylene terephthalate), and the firszigig beads are preferably made of

aluminum.

For better illustration of the features of the intten, some preferred embodiments are
described hereunder, as examples without any hitharacter, referring to the

appended drawings, in which:

Fig. 1 shows a curtain wall, which illustrates sol@atures of the invention, but
does not form part thereof;

Figs. 2 and 3 show, on a larger scale, a crosoeeatcording to the section lines
[I-11 and IlI-111, respectively, shown in Fig. 1;

Figs. 4 and 5 show head pieces in perspective,hndcording to the invention
can be fitted on the ends of the transoms;

Figs. 6 and 7 illustrate, in a cross section adogrtb line VI-VI shown in Fig. 1,
how the transom with the head pieces can be fiti¢idle undercut groove;

Fig. 8 shows, in a view similar to that in Fig.e3¢urtain wall with the features of
the invention;

Fig. 9 shows an alternative in one and the same,;vie

Fig. 10 shows, on a larger scale, a cross sectioording to the line X-X shown
in Fig. 1, for a curtain wall with the featurestbé invention; and

Figs. 11 and 12 show, in a view similar to thaFigs. 8 and 10 respectively, a

variant with the features of the invention.
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Fig. 1 shows a curtain wall 1 under constructidme €urtain wall 1 comprises mullions
2 and transoms 3. Panels 4, such as glazing, atgesewith their edges 5 in the
mullions 2 and in the transoms 3. The mullions &zed vertically, and the transoms 3
extend horizontally. In the example, they are pesfi2-3 that are delivered
prefabricated to the site. The complete curtainl ialincluding panels 4, can be

installed from inside.

Fig. 2 shows that the mullions 2 are provided oo dpposite sides 6 with an undercut
groove 7 with an access opening 8. The groove Mda@ rebate into which the lateral
edge 5 of the aforementioned panels 4 can be fitted transoms 3 extend horizontally
between the two mullions 2. The mullions 2 showmpadse several part-profiles 2A-
2B-2C fastened to each other, and not dismounfatxe each other, including a part-

profile 2B that forms a thermal break.

Fig. 3 shows that the ends of the transoms 3 an&res@ in the aforementioned grooves
7 of the mullions 2. For this purpose, head piegeme fitted over the ends of the

transoms 3.

The aforementioned undercut groove 7 has an oblowgs section, which is
configured with a rounded section at one or mortheftransverse ends 10, and, in this
case, at the transverse ends 10 is free from rogndith a radius less than 2
millimeters. Figs. 2 and 3 clearly show that theramentioned oblong cross section is
oriented with its long axis 11 transverse, or eperpendicular, to the aforementioned

panels 4.

As shown in Fig. 2, the aforementioned panels 4fiaszl along the inside 12 of the
curtain wall 1 by means of glazing beads 13, whaiahfastened to the aforementioned
mullion 2, for example, as here by means of fastgrttachments 14 to which the
respective glazing beads 13 can be secured by ne¢anschanical locking means 15,
more particularly clicked or snapped, preferablyeaplained in more detail in WO
2017/201587. In the example, the fastening attaaksriel are glued to the mullion 2 at

the location of the transverse end 10 of the undegooove 7 that is located on the
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inside 12 of the curtain wall 1. For this purpose,the example the fastening
attachments 14 are provided with a surface with i6, the tops of which come into
contact with the surface of the respective trarsveznd 10, while between two
adjacent ribs there is space for receiving glusoone other cured fastening means. The
transverse ends 10 of the undercut groove 7 aeepiee se from irregularities such as
ribs.

It is to be noted that the fastening attachmentsna% be made as long or almost as
long as the glazing beads 13 for which they areniaéd. Preferably, however, a
glazing bead 13 is secured by means of severaniagt attachments 14 located at a
distance one above another, for example three |gaing bead 13. This kind of
configuration forms an example of the second inddpat aspect mentioned in the
introduction. For example, the fastening attachmédtmay extend in each case over a
distance of 2 to 20 cm, for example about 5 cmthm mullion 2, with a distance
between two adjacent fastening attachments 14 db BD cm, for example 20 to 30

centimeters.

Fig. 3 clearly shows that the aforementioned heades 9 have a geometry that is
complementary to the cross section of the undep@mdve 7, and in the example comes
into contact with both transverse ends 10 therAsfmentioned above, owing to said
contact, a water-tight and/or air-tight joint isrfted between the transom 3 and the
mullion 2. Preferably, contact between head pie@® undercut groove 7, such as

here, is formed over the complete perimeter ofthks of the undercut groove 7.

Figs. 4 and 5 show a perspective view of the headep 9 used in Fig. 3. Said head
pieces 9 comprise several openings 17, along whisbaling fastening means may be
applied or injected. The fastening means is intdneprovide a barrier to moisture
that is located on the transom 3, and that otherwisuld find its way between the

transom 3 and the head piece 9.

Fig. 6 shows that the transom 3 with the head ptedié¢ted thereon can initially be

represented from the upper side and/or at an argjl@een two mullions 2, namely
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with the head piece 9 in the undercut groove 7nThe transom 3 and the head piece 9
are rolled, at the location of a recess 18 in thdlian 2, into the final position, shown
in Fig. 7, for example in a manner similar to tll&scribed in more detail in WO
2017/201589. During this rolling motion W, compiiess preferably of the material of
the head piece 9, may occur at the contacts bettheaerspective head piece 9 and the
undercut groove 7, so that the sealing effect at dbnnecting or fastening point

between transom 3 and mullion 2 can be increased.

Figs. 6 and 7 clearly show that the undercut grabtias an access opening 8, which in
the horizontal direction H has a width B1 thatasd than width B2 of the transoms 3
measured in the horizontal direction H and at rigigles to the longitudinal direction
of the transom 3. In a nonhorizontal direction, éaample in the vertical direction V,
at right angles to the longitudinal direction, trensom 3 has a dimension A that is less
than the width B1 of the access opening 8 of theetcut groove 7, so that the ends of
the transoms 3, in a rotated state, for examplesthte in Fig. 6, pass through the
access opening 8. Preferably the transom 3, aridéomullion 2 further comprise
means for locking the rotation of the transom 3ha final position, for example that
shown in Fig. 7. Although not shown here, it may dmnfigured similarly to that
explained in more detail in WO 2017/201589.

It is clear that the fitting of mullions 2 and teoms 3, and the installation of the panels
4, can be carried out completely without screws, fanm the inside 12 of the building,
yet obtaining an airtight and/or watertight joirftraullions 2 and transoms 3. In this

way, a field effect for water drainage, as statethe introduction, is obtained.

Figs. 6 and 7 further show that the transoms 3 @bsoprise several part-profiles 3A-
3B-3C that are fastened to each other, and aredisotountable from one another,
including a part-profile 3B that forms a thermaé#k. Preferably the transoms 3 are

prefabricated, or in other words they are delivdcethe site in the assembled state.

It is also clear from the example that the undegcabves 7 on the opposite edges 6 of

the mullions 2 preferably have a different depthisTconfiguration allows the panels 4,
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such as panels 4 for glazing, to be brought ineodhrtain wall 1 by means of a so-
called shuffle technique, wherein one edge of theep 4 is fitted in the deepest
undercut groove 7, the panel is rotated in theelainthe glazing, and is then pushed
into the shallower undercut groove 7. The glaziagpreferably fixed in its final

position at least by means of the aforementionedigd beads 13.

Figs. 6 and 7 clearly show that the transoms 3 lbeagonfigured with at least a first leg
19 that projects upward and that is located on itisedde of the transom 3, and
preferably with a second leg 20 that projects doanmtls and that is located on the
outside of the transom 3. The one or more legs A §dvide additional bending

strength of the profile. The first leg 19 prefesabhs a height H1 of 20 millimeters or
more, so that it is only at a hydrodynamic presslifference of 200 Pa that there is a

risk of the water on the transom 3 moving inwards.

Fig. 8 shows a curtain wall 1 with the featuregha invention. In this case the inner
profile 2C of the mullion 2 is made of steel. Mguarticularly, in this case the inner
profile 2C consists of a roll-formed steel profilehe inner profile 2C is connected via
two plastic profiles 2B, which form a thermal bre&k the outer profile 2A, which in
this example also consists of steel, more partiula roll-formed steel profile.
Otherwise the figure shows similar components aaduires as Fig. 2. The practical
configuration of the fastening attachments 14 &edgiazing beads 13 may be identical
or similar to those from the example in Fig. 2.tJas in the preceding examples, the
panels 4 are fixed with their edges in the grooly means of glazing beads with seals

21, more especially rubber seals, for example seatte of EPDM.

Fig. 9 shows another example, wherein the inn€lfilprdC is assembled per se from a
steel tube 22 and a roll formed profile 2D fastetteteon. A tube 22 means a hollow
profile with a closed perimeter. Assembling prafil@C and 2D gives a similar

geometry as profile 2C in Fig. 8.

Fig. 9 further shows that the fastening attachmg&#atsay extend over the full distance

between the two opposite transverse edges 10 ofrtdeve 7. At the location of the
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two opposite transverse edges 10, the fasteniaghattents 14 may be glued or may be
fastened in some other way, for example by meamsnoéchanical hooking or clicking
connection. The practical configuration of the gigzbeads 13 may be identical or

similar to that of the example in Fig. 2.

Fig. 10 shows an example of a transom 3 which, rdaog to a preferred embodiment,
as shown here, may be assembled from at leastteakirsner profile 3C, at least one
plastic profile 2B and an outer profile 2A. Otheswithe transom 3 has similar features

as the transom 3 shown in the context of Figs.d67an

It should further be noted that the transom 3 magdwvered along the outer side of the
curtain wall 1 by means of a separate profile 23s Eeparate profile 23 may also be
constructed from steel, or may be made from sornerahaterial such as aluminum. In
the example in Fig. 10, the separate profile 28 atsmprises a rubber seal 21, which
on the underside of the panel 4 comes into comtdbtthe edge thereof. This need not
necessarily be so, and the separate profile 23 fully a merely aesthetic function,

while the rubber seal 21 on the underside of theelpd may then be fastened for

example on the outer profile 2A.

Fig. 11 shows a variant for a mullion 2, which sabstantially identical features as
described on the basis of Fig. 8, but wherein timei profile 2C, consisting of a roll-
formed steel profile, is connected via only onesfia profile 2B, which forms a
thermal break, to the outer profile 2A, which imstbase also consists of a roll-formed

steel profile.

Fig. 12 shows a variant for a transom 3, which $i#sstantially identical features as

described on the basis of Fig. 10.

It should further be noted that mention in the gmiag of an inside 12 of a curtain wall
1 means the portion of the curtain wall 1, namélthe transoms 3 and the mullions 2,

that is directed toward the inside of the buildifigis inside 12 does not necessarily
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begin at the innermost surface of the curtain Walbut begins behind the plane of the

glazing.

The present invention is by no means limited togimodiments described above, but
curtain walls of this kind may be produced whilenegning within the scope of the

present invention.
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Claims:

1.- A curtain wall that comprises one or more mullions (2) and one or more transoms (3) and
panels (4-4A) that are fitted with their edges (5) at least in the mullions (2) and optionally in
the transoms (3), wherein the one or more mullions (2) extend vertically and are provided on
two opposite sides (6) with a groove (7) with an access opening (8), said grooves (7) forming
a rebate in which the lateral edge (5) of an aforementioned panel (4-4A) is fitted, wherein the
one or more transoms (3) extend horizontally between two mullions (2) and their ends are fitted
in the aforementioned grooves (7) of these two mullions (2), characterized in that the
aforementioned mullion is assembled from at least an inner profile (2C) and an outer profile
(2A) joined together by means of one or more plastic profiles (2B), wherein at least the inner

profile (2C) consists substantially of steel.

2.- The curtain wall as claimed in claim 1, characterized in that the inner profile (2C) comprises

a steel tube (22).

3.- The curtain wall as claimed in claim 1 or 2, characterized in that the inner profile (2C)

comprises a roll formed profile.

4.- The curtain wall as claimed in one of the preceding claims, characterized in that the outer

profile (2A) consists substantially of steel or aluminum.

5.- The curtain wall as claimed in claim 4, characterized in that the aforementioned outer profile

(2A) consists substantially of steel and comprises a roll formed profile.

6.- The curtain wall as claimed in one of the preceding claims, characterized in that the
aforementioned inner profile (2C) at least partially forms an undercut of the aforementioned
groove (7), wherein, preferably, at least one fastening attachment (14) is mounted in the

aforementioned undercut for fixing one or more glazing beads (13) thereon.

7.- The curtain wall as claimed in one of the preceding claims, characterized in that the
aforementioned plastic profile (2B) is fire-resistant and/or consists of a fiber-reinforced

composite.
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8.- The curtain wall as claimed in one of the preceding claims, characterized in that the
aforementioned transom (3) is also assembled from at least an inner profile (3C) and an outer
profile (3A) joined together by means of one or more plastic profiles (3B), wherein at least the

inner profile (3C) consists substantially of steel.



