5 A METHOD FOR MOUNTI NG FACADE ELEMENTS ON A MULTI - STOREY BUI LDI NG FI ELD OF
THE | NVENTI ON AND PRI OR ART 10 The present invention relates to a nethod for
nmounting facade el ements on a multi-storey building. Miulti-storey buildings
may be constructed in a plurality of ways. Common for all of themis that they
conprise a facade. The fa- 15 cade may be provided in a | arge nunber of
different ways and nay either constitute a | oad bearing part of the
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Multi-storey buildings may be constructed in a plurality of ways.
Common for all of them is that they comprise a facade. The fa-

15 cade may be provided in a large number of different ways and
may either constitute a load bearing part of the multi-storey
building or only serve as weather protection. In the latter case
the building comprises a building structure on which plate
formed facade elements are attached. The plate formed facade

20 elements may comprise one or more different kinds of facade
elements.

The facade elements are often transported to the working site
on pallets. These pallets are traditionally off-loaded from a de-

25 livery truck by a tower crane and then lifted to the floor where
the facade elements will be installed. The tower crane is a criti-
cal resource. Waiting time for trucks and tower cranes generate
waste time and substantial costs.

30 The handling of the facade elements during mounting on the
building is sensitive and facade elements may be damaged dur-
ing handling. During hoisting of facade elements there is a risk
for the elements to crash into earlier mounted elements or other
parts of the building or nearby equipment and damages may

35 arise. These risks increase during mounting in windy conditions,



The facade elements are usually lifted to the installation level on 5 the
bui I di ng using tower cranes which have the purpose of |ifting building
material to different parts of the building. The nethods used for installation
is either direct assenbly of facade el enents one by one by the tower crane, or
using the tower crane for lifting pallets of facade elenents to the :
installation floor fromwhich 10 final ?nstallation i's made using nobile m ni
cranes one floor above installation | evel. The positioning of panels on the
floors is a problem since staged panel s occupy space on each floor that nust
be left unobstructed by other trades, and also requires detailed instructions
fromthe structwhalh desi igeer tadaestbadktifiined eltaozard ynstalhatiat pretesngt h. Bot h

these nmethods ignuneathalindeRaréeesndrhoisting large facade el ements using
the tower crane I1s a critical resource. In "De-coupling cladding installation
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hoi sting fab caeirigicenerttse eineagimulBothstheseympthods mgweiatheudepraduse of tower
cranes. The patemt afd selioses |ar@ufdeadd gldments GsinotHeacader chagd egrents. The

guide jigis s AP.g rope and is guided in vertical rails provided on
t he outsi de of uée%@ﬁgggéége e?'emant. When the facade el enent reaches the fl oor

on which it is to be mounted the facade elenent is noved towards the buil ding
by the tower crlan®esm uplimgcbimtidiay iastallaton deon athehdigh-giseAbuild-

20 ing trades: a case study, proc. 9" Annual conference of the In-
ternational group for lean construction — IGLC 9, Singapore, 6-8
August 20017, a method for hoisting facade elements on a multi-
storey building without the use of tower cranes is described. For
hoisting of facade elements one or more cranes are described

25 which can successively be placed on the floors during the erec-
tion of the building and which comprises supports for a cable
guided lifting device in which the facade element may be trans-
ported to the desired height in the building. The facade elements
can then be distributed horizontally to the desired place using a

30 traverse collar arranged to be temporarily anchored on the build-
ing structure around the entire building and which may be
moved continuously upward in the building. After finishing
mounting of facade elements all parts which have been intended
for hoisting and distribution of facade elements to the intended

35 place will be dismantled and may thereby not be used for other
purposes regarding the building.



10 drawback with this nethod is that the facade elenent is not guided by the
vertical rails on-the previously nounted el enents when the el enent reaches the
floor on which it is to be nmounted. Further, to nove the facade element into
its mounting position is conplicated and involves a nunber of nounting steps.
15 GB22284009 discloses a nethod for nounting facade el enents by nmeans of a
wor ki ng el evator. The facade el enents ar & provi ded with grooves, al ong which
the working elevator is driven. The facade el enents are transported to the
floor where the fa- 20 cade elements will be installed by the working

el evator. The working elevator is provided with its own drive. The working
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10prises: a) newnplingtadwengeényolyab gpnofiblesopfonountingistepst ype at a second
floor of theg building so that the slots are facing each other, and above

profiles of theshinst, 389 aﬁf%PcﬁestXpr%f%ﬂl?&?‘be%?MntﬁPd”i‘é@é’d@’élé‘mfeinrtét floor so
that the | ongitudinal axes o ne profiles %re
by means of a working elevator. The facade elements are pro-

vided with grooves, along which the working elevator is driven.
The facade elements are transported to the floor where the fa-

20 cade elements will be installed by the working elevator. The
working elevator is provided with its own drive. The working ele-
vator includes a pneumatically controlled system for moving the
facade elements towards the building and to its mounting posi-
tion. Such a working elevator is complicated and accordingly

25 expensive. If a plurality of columns of facade elements is to be
mounted in parallel, it is necessary to have a plurality of working
elevators, which is expensive.

OBJECTS AND SUMMARY OF THE INVENTION

30
The object of the present invention is to provide an improved
method for mounting facade elements on a multi-storey building
which alleviates the drawbacks mentioned above.

35 This object is achieved by the method as defined in claim 1.



15aligned, b) transporting a facade elenent in a vertical direction guided by
the grooves of the second type of profiles nounted on the first floor until it
reaches the vertical profiles nmounted on the second floor, 20c) entering the
facade elenent into the outer part of the slots of the vertical profiles
mounted on the second floor, d) continuing transporting the facade el enent in
a vertical direction guided by the outerypart of the slots of the vertical
profiles nounted on the second floor until it reaches a nounting posi- 25tion,
e) pushing the facade el enent fromthe outer part of the slots to the inner
part of the slots, f) attaching the facade el enent to the building, such as a
f1 oor structureltod métdoduises agpradite s38tmi ceeptising adirst 6gle pif okird es of the

second type lnttq:anlmo% AbvRRS b bt Blrthifh 16% Whelonditudinapusss af e faci ng
each ot her. rFﬁdvant t.he ne Invention is that
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during the nourfidivg at efie gfazddst Bacarmelarvenhandan auigy. paxirehthe

transport at bon Dbt thdetaprdeterermmné drel shepbdttapsecond type of vertical

profile arranged to support the first facade element, and the
second type of profile is provided with a groove extending along
the longitudinal axis of the profile and designed to receive and
support an edge of a second facade element. The method com-

10 prises:
a) mounting two vertical profiles of the first type at a second
floor of the building so that the slots are facing each other, and
above profiles of the first and second types previously mounted
on a first floor so that the longitudinal axes of the profiles are

15  aligned,
b) transporting a facade element in a vertical direction guided by
the grooves of the second type of profiles mounted on the first
floor until it reaches the vertical profiles mounted on the second
floor,

20 c) entering the facade element into the outer part of the slots of
the vertical profiles mounted on the second floor,
d) continuing transporting the facade element in a vertical direc-
tion guided by the outer part of the slots of the vertical profiles
mounted on the second floor until it reaches a mounting posi-

25  tion,
e) pushing the facade element from the outer part of the slots to
the inner part of the slots,
f) attaching the facade element to the building, such as a floor
structure of the building, and

30 g) inserting vertical profiles of the second type into the outer
part of the slots so that the grooves are facing each other.

An advantage with the method according to the invention is that
the facade element is supported all the way up to the mounting
35 position and during the mounting of the facade element to the
building. During transportation of the facade element to the floor



5 bel ow the present nmounting position, the facade elenment is guided by the
grooves of the second type of vertical elenents, which also support the facade
el enent nounted on the previous floor. Wen the facade el enent | eaves the
grooves. on the floor 5 below the present nounting position, the facade

el ement is supported by the outer part of the slots of the vertical profiles
mount ed on the present floor during tran8portation as well as during mounting
of the facade elenment. The outer part of the slots prevents the facade el enent
fromsw nging away fromthe 10 building due to windy weather. This enables a
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cordingly reduces the time needed for mounting the facade ele-

ments, and accordingly considerably lowers the mounting costs.

The method further comprises: mounting two vertical profiles of

20 the first type at a third floor of the building, so that the slots are
facing each other, and above the profiles of the first and second
type previously mounted on the second floor so that the longitu-
dinal axes of the profiles are aligned, and transporting a second
facade element, guided by the grooves of the second type of

25 vertical profiles, in a vertical direction until it reaches the verti-
cal profiles mounted on the third floor, and repeating the steps
c-g for the second facade element. The facade elements are
transported one by one on the outside of the previously mounted
facade elements to the floor on which it is to be mounted. No

30 on-floor staging is needed since the facade elements are trans-
ported directly to the installation position, thereby reducing the
used working space inside the building.

According to an embodiment of the invention, the second facade
35 element is pushed from the outer part of the slots to the inner
part of the slots by means of a tool. Such a tool can be made



much cheaper than the previously nmentioned pneumatically controlled systemfor
novi ng the facade elenents to its nounting position. As no expensive equi pnent:
is needed it is possible to sinmultaneously nmount a plurality of facade ‘
el ements on different 5horizontal positions along the building. The nethod
further conprises attaching a tool to at | east one of said two verti cal
profiles on the second floor, and steps and e further conprises noving the
facade el enent upward until it 10 comes into contact with the tool, noving the
facade el enent upward to a position above the final nounting position, while
t he upward novenent of the facade elenment affects the tool so that the tool is
turned into a woukhrheapsrtthan, thendrdvooesly ngehtienédqadrinedgcaht coowar ds t he
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15 tool to push the tacade element towards the inner part of the
slots. The tool makes it possible to push the facade element to
the final mounting position without having any person on the
outside of the building. The personnel only has to mount the tool
on the vertical profile from inside of the building, and to control
20 the upward and downward vertical movements of the facade
element, and the facade element will be pushed to its final
mounting position by the mechanics contained within the tool.

According to an embodiment of the invention, the tool is driven

25 by a vertical down movement of the facade element. Thus, the
tool does not have to be provided with a drive of its own, which
reduces the cost of the tool.

According to an embodiment of the invention, the vertical pro-
30 files of the first type are provided with a first fastening element
designed to be engaged to a corresponding fastening member
on the building, and a second fastening element designed to be
engaged to a corresponding fastening unit provided on the fa-
cade element, and step a further comprises: providing the sec-
35 ond floor with at least two fastening members arranged at a dis-
tance from each other, and attaching the vertical profiles of the



7 first type to the second floor by engaging the first fastening elenments to
the fastening nenber on the second floor, and step f conprises attaching the
facade el enent to the building by engaging the fastening units of the facade
element to the second 5 fastening elenents of the vertical profiles.
Preferably, the fastening elenents are attached beforehand to the vertical
profiles. This enbodiment sinplifies the’/nounting of the facade el ement in
that the second fastening elenent is already nounted to the 10 vertical
profiles, and does not have to be nounted to the floor of the building.
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the positioning of the facade element with respect to the build-
ing is facilitated, as the vertical profiles have a defined position
with respect to the building when the first fastening elements are

20 engaged to the fastening members of the building, and the fa-
cade element has a defined position with respect to the vertical
profiles when the second fastening elements are engaged to the
fastening units on the facade element.

25 According to an embodiment of the invention, the first and sec-
ond fastening elements are integrated in a single unit and com-
prise a common load bearing body. This embodiment facilitates
the mounting of the fastening elements to the vertical profile.
Further, the common load bearing body transfers the weight of

30 the facade element to the fastening member on the building, and
thus of the weight of the facade element is carried by the build-
ing, and not by the vertical profile.

According to an embodiment of the invention, the facade ele-
35 ments are delivered to the building by a truck trailer, and the
method comprises automatically moving the facade elements



8 fromthe truck trailer to a storage position |ocated at a base of the ;
buil ding. Further, the nethod conprises transporting the facade el enents from
the storage position to a desired horizontal position by neans of a conveyer
systemincluding a track ar- 5 ranged around at |east a part of the building.
On-site transport will be nminimzed by lifting the facade elenments directly
fromthe truck trailer and forwarding thgmto their installation position,

wi t hout any interimon-floor staging. This avoids internal transportations.
Further, the risk of damaging the facade elenents is 10 reduced since no
on-ground or on-floor staging is necessary and because there is full control
over the transgoemsthef truies fradedéo el etrags. pasitiondiocgted adra dmisedohrent of the
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el ement into the grooves of the second type of vertical profiles by neans of
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position, for iammpenaemati tramel Qatsittbndd@nbtid @ong.at which the facade

element is to be mounted or on a floor above the floor at which
the facade element is to be mounted. A general multi-purpose
lifting device can be used for vertical movements of the facade

20 element. Thus, no specially designed drive unit is needed for the
vertical movements of the facade element.

According to an embodiment of the invention, the facade ele-
ments are moved by means of an elevator unit provided with a
25  gripping device for gripping the facade element, the gripping de-
vice being arranged to move the facade element so that the
edges of the facade element are aligned with the grooves of the
second type of vertical profiles mounted on the building thereby
facilitating the insertion of the facade element into the grooves
30 of the second type of vertical profiles, and the method com-
prises gripping the facade elements by means of the elevator
unit, and inserting the second facade element into the grooves
of the second type of vertical profiles by means of the elevator
unit. Accordingly, the insertion of the facade element into the
35 grooves of the second type of vertical profiles can be made
automatically, and can be controlled by a worker standing at a



Further, the elevator unit is guided by the grooves of the second 5 type of
vertical profiles, and the elevator is vertically noved by the lifting device.
Thus, the el evator does not need to have any drive systemof its own. A
general nulti-purpose lifting device can be used. 10 According to an

enbodi ment of the invention, the nmethod conprises transporting the facade

el ements fromthe storage position to th8 el evator unit by neans of the
conveyer system A flow of facade elenments fromdelivery by the truck to
installation is provided and a continuous flow of facade elenents fromde- 15
livery to instali b o subject to
unnecessary han%Fﬁ%gggghﬁﬂqﬂ? h%%Y“JF25 {on %&Ilggéﬂ % %&Jd ?gét?gmer kranes
or other tradestherP{iddingans that the facade contractor is virtually

i ndependent of the site's common shared cranes and buil ding hoists. 20

According to anFgrRef thendic9htdhenit W%@ﬁdéﬁ‘b ﬁh‘é%r*’o%‘iﬁesdcbfsttm’é%@c&% ween the

two verti cal proflle 0 r|n noun files is
ensured by r?e té' fs {tbcanﬂoﬁ'besa ?'ﬁ: Pﬁ ‘?Iﬁ?ﬁ o(,ro'rsr\éé@%r?gg HSEVFﬁe Wi dth of a
facade el enent. hﬁi'ﬁlf@rrde@&?od'%ntt g¥aiqr ¢eeTkoAmeashsy heyendint t he
vertical profi I@ﬁvwstyst@mcof H&C bwahi. SA agwres rbetrneleinp tiiperse Atmg dlevijcé 0 an

enbodi nent of t@fn said first type of vertical profile has a second
sl ot extending along t e Iongltudl 30 nal axis of the profile on an opposite

side of the profile with respect to the first nentioned slot, and the second
sl ot has arfl( nnéecqaling desanyeenb odmergedlvthaamn eeitfeornf the fmethde @merent and an

Ou: ﬁrdpart desi gnesk ttarisgreting m@efﬁw@émléﬁt@ffro]\fﬁfthecgﬂorﬁ gefpds, and the
o Sonk e SRS MR L) RS RCHIBL BRI L
slots are faci ndoWaRinfagererelegrnts fom delivery by the tru to installation
is provided and a continuous flow of facade elements from de-
15 livery to installation is enabled. Thereby, contractors will not be
subject to unnecessary handling of the facade elements, or have
to wait for tower cranes or other trades. This means that the fa-
cade contractor is virtually independent of the site’s common
shared cranes and building hoists.
20
According to an embodiment of the invention, a correct distance
between the two vertical profiles of the first type during mount-
ing of the profiles is ensured by means of a jig having a length
that corresponds to the width of a facade element. This em-
25 bodiment makes it quick and easy to mount the vertical profiles
with a correct distance between them.

According to an embodiment of the invention, said first type of
vertical profile has a second slot extending along the longitudi-
30 nal axis of the profile on an opposite side of the profile with re-
spect to the first mentioned slot, and the second slot has an in-
ner part designed to receive an edge of a facade element and
an outer part designed to receive the second type of vertical
profile, and the method comprises mounting one vertical profile
35 of the first type at a horizontal distance from one of the profiles
of the second floor so that the slots are facing each other, and



above one profile previously nounted on a first floor so that the |ongitudinal
axes of the profiles are aligned, and repeating the steps b-g. One vertical !
profile of the first type can be used for nounting two horizontally aligned
facade el ements, which facili- 5tates the nounting. According to an embodi nent
of the invention, the nmethod further conprises nounting a adaptor block on top
of the vertical pro- files of the first gnpd second type and between two
aligned fa- 10 cade el enents, nmounting a continuous sealing strip on top of
two horizontally aligned facade el enments and on top of the adaptor block in
order to seal between facade el enents and vertical profiles of different
floors, and therbeafe enenpuiil & pgevive shacanetedeorerat Srsirflddresmeébat fHeoor above

the sealing S”lbﬁ nffBFhaljé(e%e%'f'tﬁg §Mfi|@seafbe@ﬁ§n NShAURBELYingvVale @ plurality
of facade el enen 32 (g |ca 5[: € f’rl 3 od| nent  ensu a saf e

hori zont al sealﬁ ﬁas eehC e 'F 85%'&8 '?u‘? Irs SE:?&I oF THE
DRAW NGS 20 TheéNPHOQBAYI t hpruzontﬂ,l}yoéh@&@qi danede rﬂie@e@n@swhwmiemhe

descri ptionsof tdidd ereniowithadi nents of the invention and with reference to

t he appended figures. 25Fig. 1 shows a cross-sectional view of an exanple of a

vertical profile of a first t shows a. cross-secti vi ew of an
exanpl e of a fﬁ%d&%ﬁ%ﬁf‘ @%589 Qﬁt%%ﬂ'é‘ferﬁéﬁrl £ rgeghcgf?wﬁ hehe verti cal

30profile shovwcqmnplﬂsg&rmounﬁng a :ac@mxbms béoakr osstgeof itbaaterticalvpod- t he f acade
el ement when i tfjjgasofogRNfif®VHdt S Whd BIS ahRS beBiedhaws Odligdt fa- verti cal
profile of 18 S Ca%d etlé(rp\%hts mounting a continuous sealing strip on top of

two horizontally aligned facade elements and on top of the

adaptor block in order to seal between facade elements and ver-

tical profiles of different floors, and thereafter mounting the fa-

cade elements on the next floor above the sealing strip. The

15 sealing strip extends continuously over a plurality of facade
elements and vertical profiles. This embodiment ensures a safe
horizontal sealing between the facade elements.

BRIEF DESCRIPTION OF THE DRAWINGS

20
The invention will now be explained more closely by the descrip-
tion of different embodiments of the invention and with reference
to the appended figures.

25 Fig. 1 shows a cross-sectional view of an example of a vertical
profile of a first type.

Fig. 2 shows a cross-sectional view of an example of a facade
element guided by an outer part of a slot in the vertical
30 profile shown in figure 1

Fig. 3 shows a cross-sectional view of the facade element
when it has been moved to an inner part of the slot, and
a vertical profile of a second type.
35



11 Fig. 4 shows a cross-sectional view of two facade el enents held by the
vertical profile of. the first type and supported by vertical profiles of the
second type. 5Fig. 5 shows a cross-sectional view of a facade el enent gui ded
by a groove in the vertical profile of the second type. Fig. 6 shows a

el evational view of a part of nmulti-storey building on which facade el enents
are nounted with a 10net hod accordi ng tolthe invention. Fig. 7 illustrates how
a correct distance between two vertical profiles of the first type is ensured
by neans of a jig. 15Fig. 8a shows a perspective view of a vertical profile of

the first type P#ggvcf dgﬁoWstQngrd(s%ség&'l&gandgvéﬁeoia?\goafeféa%%r QL @yl | di ng

provided with a st eni erspective view of
vertical profile of tRel ‘fp)’ﬁ‘e?@ﬁ)ﬁ%‘ %t’%r?édh?J'rﬁgéy9$88F1 DPROTERA | d ng by
nmeans of the fasteninpydeviica @mdiléheftlastsesond typaber. Fig. 8c shows a
perspective view of the fastening device. 25Fig. 9a shows a side view of a

facade el ement proyl ded WLtN AdL3LENNH HBW oPR%aBalBTIENCRS IRYL e

by a groove in the vertical profile of the second type.

Fig. 6 shows a elevational view of a part of multi-storey build-
ing on which facade elements are mounted with a
10 method according to the invention.

Fig. 7 illustrates how a correct distance between two vertical
profiles of the first type is ensured by means of a jig.

15 Fig. 8a shows a perspective view of a vertical profile of the first
type provided with a fastening device and a floor of a
building provided with a fastening member.

Fig. 8b shows a perspective view of a vertical profile of the first
20 type fastened to the floor of a building by means of the
fastening device and the fastening member.

Fig. 8¢ shows a perspective view of the fastening device.

25 Fig. 9a shows a side view of a facade element provided with a
fastening unit and a fastening device.

Fig. 9b shows an elevational view of the facade element pro-
vided with a fastening unit and the fastening device.
30
Fig. 10 shows a perspective view of a facade element and a ver-
tical profile of the first type attached to the floor of the
building by means of a fastening device.



Fig. 9b shows an el evational view of the facade el enent provided with a
fastening unit and the fastening device. 30 Fig. 10 shows a perspective view
of a facade elenment and a vertical profile of the first type attached to the
floor of the building by means of a fastening device. 12 Figs. 11-12
illustrate nounting of a tool for pushing the facade el ement fromthe outer
part of the slot to the inner part of t slot of the vertical profile of the
first type. 5Figs. 13,14, 15a-b, 16a-b, and 17a-b illustrate nmounting of a fa-
cade el enent by nmeans of the tool. Figs. 18a-c and 19 illustrate the steps of .
provi ding a seal between the facade el enents. 10 Fig. 20 shows the whole line
of transport at ifogsof! 142 dtdestrhtamemysntingmfdeltoolefor poshing freofacddde he bui | di ng

]go tge ilnstal Ita_ti on pél@wefmnfrbhﬁtmidlﬂén@-artlél;itﬁe s?tét 8 M8 iﬁﬁefwﬁ’f' e of POW&
acade element is traps; rre rQm a_conveyer st.e 0._an el evator unit. ‘
Fig. 22 shows a facadgfsté]eeﬁlé)ﬁtoqttﬁgﬁfﬁgf;?e%roﬁﬁngﬁﬁf{rﬁ} hfpse‘edges entered into
the grooves of the vertical profiles of 20the second type. DETAILED
DESCRI PTI ON5CF RBEFBRRED 1EBODIOEENT S nd-1THE |[iNERE1eOMounting of a fa-

cade element by means of the tool.

Figs. 18a-c and 19 illustrate the steps of providing a seal be-
tween the facade elements.
10
Fig. 20 shows the whole line of transportation of facade ele-
ments from delivery to the foot of the building to the in-
stallation place on the building.

15 Fig. 21 shows an example of how a facade element is trans-
ferred from a conveyer system to an elevator unit.

Fig. 22 shows a facade element transported upward with its
edges entered into the grooves of the vertical profiles of
20 the second type.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
OF THE INVENTION

25 Figure 1 shows a cross-section through an example of a vertical
profile 1 of a first type. The vertical profile 1 has a cross-
section, which is essentially constant along the length axis of
the profile. The vertical profiles 1 are of corresponding lengths
to the facade element. The profile 1 comprises a first portion 2,

30 which is arranged to be placed facing the building, and a second
portion 3, which is arranged to be placed facing away from the
building. A slot 4a-b is arranged between the first and second
portion on each side of the vertical profile 1. The slots 4a-b ex-
tend along the longitudinal axis of the profile 1. Each of the slots

35 is divided into an inner part 5 and an outer part 6. The inner part
5 of the slot is designed to receive and house an edge part of a



25Figure 1 shows a cross-section through an exanple of a vertical profile 1 of
a first type. The vertical profile 1 has a cross-section, which is essentially
constant along the length axis of the profile. The vertical profiles 1 are of
corresponding lengths to the facade el ement. The profile 1 conprises a first
portion 2, 30 which is arranged to be placed facing the building, and a second
portion 3, which is arranged to be pIaceB@facing away fromthe building. A
slot 4a-b is arranged between the first and second portion on each side of the
vertical profile 1. The slots 4a-b extend along the |ongitudinal axis of the

profile 1. Eachrpfy dtehSIeghé’@tS eﬁ’?d ?lilg'd’dtg?g)drp@of”ﬂhé%rfgf iPY %agﬁndeaq:%a” outer

part 6. The inner part ouse an edge
part of a 13 f%%?d%ee?’éqre?prodﬁoe t$REBG éyp%a?’? vErteak rﬁ’éogieot 14,528esi gned to
recei ve and supplownainségors 3 yplee afdgeepiaircabnpalsioi be d4,adeptehgwo-in figure

3. The edge par{ideanodltae é@@oﬁﬂ%"f@éacﬂ’é QYésiedht on drB@r QQ%&fltwe facade

el enment in pt 51he pr0|Ie St i art 5 of the
slot is prov deﬁ]%/\ﬁf(ﬁqg ?Sﬁé o7 F 1R br’l %f gf/e ﬁgﬁ}[ pfovﬁzf:éje\{vl @x‘fi’] bl e
el ements 7 are dalityfofyfl ?’é@iq ﬁ&meﬂ’@t erfm BP fbﬁ?@'@r@‘%ﬂ@%ﬁﬁg@@@@%@%port

centre, and seabf bhesdildsadamatteaeahdvwirenartanigednustupgdortasceshiosynanda figure 3.
10 The second p i CRIYP ter o) s arranged
a plurality of g%éplpﬁét}aang pr(%!‘ émam’h%%hﬁcl S@)E()nglﬁj %oggb%ewﬁﬁgl%udl nal axis
of the profile and between whi ch notches 9 are arranged. The supporting
profiles 8 Hhy be used 15 to gui de one or nore supporting devices. The first

portion 2 conprThRESeadndnsEtiosus fcaeeprlded aﬁicﬁlﬂei'%@rfafmebnwﬂmbhﬁh@fethe sl ot
and the second i%o%H Nyed %ngaﬁgy‘» oaf“sbég&fn rJréﬁF‘es“ahf\ﬁﬁl n&’”t er part 6

of the slot. e ver Cf ect o a symetry
axis that ext en@lé’nﬂhff%g@f’ iHdipal exinef 4Ae REfdAd! p%P@'lQﬁ'@Vef” whighe verti cal
profile 1 can haevEhdisf9 earemrrdege@n's*hemlm;bmmr@xarqjlles(ﬁ neawéeet usad profile of

the first type ﬁ)Ul tumeoﬁ@rorrm@%@ aévqafeé h¢hr§8hh91d éﬁﬁghdz ng to the
invention is d| S 2e exa E ets of the
facade el enent g '§g§ FHal/d g spurg%creuﬁ fﬁcﬁq’? hbe:umner ol e edge of

the facade el en%rr‘l the @ﬁ%aor%@@&ﬁ@mrtﬁes ﬁﬂq0ﬂ6f§u§fﬁﬁ%1é @ICUS@ secti onal
view of a part ife aufaacgale &béthe slot. The vertical profile 1 is symmetrical

with respect to a symmetry axis that extends through the first

20 and second portions 2, 3. The vertical profile 1 can have differ-
ent designs. Another example of a vertical profile of the first
type suitable for mounting by means of the method according to
the invention is disclosed in W02009/093948. In this example,
the edges of the facade element does not have a protruding

25 part, instead the whole edge of the facade element is entered
into the slot.

Figure 2 shows a cross-sectional view of a part of a facade ele-
ment 12 supported by the outer part 6 of the slot in the vertical
30 profile 1. Figure 2 is a cross-section A-A through the mounting
shown in figure 6. The facade elements may comprise glass
plates, or laminated glass, one or more weatherproof plates or a
combination of glass plates and weatherproof plates and may
also comprise a frame which holds the glass plates and/or the
35 weatherproof plates. A combination of different plate formed fa-
cade elements may be used for the facade. The edge of the fa-



ment 12 supported by the outer part 6 of the slot in the vertical 30 profile
1. Figure 2 is a cross-section A-A through the nounting shown in figure 6. The
facade el enents may conprise glass plates, or |anm nated gl ass, one or nore
weat her proof plates or a conbination of glass plates and weat herproof plates
and may al so conprise a franme which holds the glass plates and/or the

35weat her proof plates. A conbination of different plate forned fa- cade

el ements may be used for the facade. The edge of the fa- 14 cade elenent 12
is provided with a protruding part 13 extending along the entire length of the
facade el enent. The protruding part 13 of the edge of the facade elenent is

| ocated in the cadeeelgraent 62 isherovidad @ithThe roppaksng @aedde @ftendnd acade

L ooat od i 5 kg Wntite AchRth SPOTIrACade Vo) MY profigtifiown) . A1 Cn
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Accordi ngly, tH@rt &dade sldnent he2oprosite pstace @f Bhiet incaget elerpart & 6 of the
slots and the fraoaited! wimnt Wirredgerdaby prevedingd faronirom sgbng)away from

the building. FLauie.3 Jcaree _ ror
t he oﬂlt erl pgrt gﬂ;&g |tshlo%.té(?¥\§ lﬁQﬁet@lgt%gfpaﬁt]gﬁgtEtgtQiéft‘q?ﬁégwdthep%r ggp noved from

elnnﬁr ggr . vert ca.gofile 1.
The protrudi ng PEMEABOEENe AU sédyReATTERE SCaR aed'élt%'-]celféo%me {i&5hearing on
t he surface 10 wfrticak dlemsntpdradaodingly Thiee f faseidlsl elemaberts2 ssapport the
:‘Azpage_ el grre_nt pﬂcﬂrted:itf{-'ﬂ%_ Judds pafBOsVSHfahkesbt$ alndpfhef i‘dcﬁadb‘leﬂim@nﬁngn? type,
ichis ig e £ - arranged to
support t hgﬁf aggggégef é’néﬁ%\;‘éirgg\ahfgé#nl %Wﬁ%ﬁ%génﬁéynﬁgﬁ} glaeoblmgm erti calg pro- 20
file 14 of the second type is naned a U-profile. The vertical profile 14 of
t he second typeigarerloshded thet facadgr ek@necdib12xwieadiingaal e nievddngi t udi nal

axi s of the prafhhenandu@esispedid the ﬁﬁ%r‘é&;r@@oﬁﬂwer&t diltBePrtticydi ng edge
part 13 of a facag? e'l eﬂgnt. Th%B% oQve % 1gﬁbnamed a H; roov&. Th_e verti cal
profile 14 has Pry % cr Ps_-p§8HH 4 p\%ﬁﬁé s es?éjlgtej 911 fgé_%?g Qi Cal ong the
| engt h axi §50f mast ps oPearng Tore thenguaee 1Geottie ificat ropin . ldhef the
second type is fepgent rRimyetshe sspperethd hecddngtdment theFugurreiZalsprofile 1 of
the first type'shmﬁs %r%n‘t[ lip%giet1*3,eof5%Cé’é‘éjoﬁd/@?pé,swﬂférﬁw%sﬁd}wé{? placed so
that it supports e firs cade_ el e[’]rent
to fit in the outer part 6 of the slot, and arranged to support the
facade element 12 when it has been mounted. The vertical pro-
20 file 14 of the second type is named a U-profile. The vertical pro-

file 14 of the second type is provided with a groove 15 extending

along the longitudinal axis of the profile and designed to receive

and support the protruding edge part 13 of a facade element.

The groove 15 is named a U-groove. The vertical profile 14 has
25 a cross-section, which is essentially constant along the length

axis of the profile. The length of the vertical profile 14 of the

second type is essentially the same as the length of the vertical

profile 1 of the first type. The profile 14 of the second type is ar-

ranged to be placed so that it supports the first facade element
30 12. The profile 14 is designed to bear on the surface 11 of the

second portion 3 on the profile 1 when it is mounted, as shown

in figure 4.

Figure 4 shows a cross-section through two facade elements
35 12,12b mounted by the method according to the invention. The
facade elements are positioned in their final mounting position.




30 12. The profile 14 is designed to bear on the surface 11 of the second
portion 3 on the profile 1 when it is nmounted, as shown in figure 4. Fi gure
4 shows a cross-section through two facade el enents 3512, 12b nounted by the
nmet hod according to the invention. The facade el ements are positioned in their
final nounting position. 15 The two facade elenments 12,12b are horizontally
al i gned and supported by the vertical prtfile 1 of the flrst type 1 and two
vertical profiles 14 of the second type. Figure 4 is a cross-section CC
through the nounting shown in figure 6. 5 Figure 5 shows a cross-section

th h af : ' t
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of the second t SRR bivtt |esve,,ré|,qa| @éﬂ”@ eidbe firgbtyRg AN EMeRRs 10 12, 12b
are al ready nountaidpatfileseid of ithalseuasid tygpre. Aigeré acésle etcmestcti@t is

vertically noved. qhygigm &%tpﬂﬁbﬁb@ﬂ ifrrid e @utside of the facade
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el ements 12,12b T%e ot e facade el enent (not shown) is also
provi ded witth a protruding part 13, which is guided by a correspondi ng groove
15 in a verti caFiguse pr shioves a4cmssm%ctméh@qs¥p@ taoesiegetemank 1gcofil e 1 of
the first type Wwhidthg sane way t@s;t§lmumtnrﬁg biogiten SThEifgetd e Blémeat

ol ovati onal vi oW Blo; gg?t%ﬁ"‘@ﬁﬁﬁ? ﬁ"%ﬁ”&%”gé“%r B B e
el ements are notfit l??l -\ %t'hbﬁﬁ@&%%? Y AgoYedt Wp? MEDEE her, the
figure illuklrat2d2r ansporaaaty orwwited aatade fmadrmﬁltlmﬁ d'thra fRcadaint i ng of
Eggtfgﬁggﬁ) lgeellé%érﬂ' NPc GO rtieqRy emava@q? 0 mgltuﬁﬂ.ﬁgl posipas dqe;wﬁe ng ;Nal Lls
e s extending
floors 17, also h%?a?ﬁggzggg&%ﬁ 8,11}%8;%(]’& f%t?re-rﬁ} ?@'é} ér%&? ézsmg f%l rst main
side and a secofRMegiemenHEnoRI@MNhieatsfsrRviaed wighpaPldiudiBg®h ot her. The
Iﬁgagggglserlr%gt baﬂaswéw |gws:§ tyi astoredggod&mg;ﬁgrtl)cwesieﬁ?mdaﬁdggﬁgsb E'?Clhl of
- r i zontally
al i gned facade e'lldgﬁren s%|f;llhfgrl)uncroqﬂj gﬁjeogF njg%c?r o ptotile Y ofth t
type he same way as shown in flgure 5. Figure 5 is a cross-

section B-B through the mounting shown in figure 6.

Figure 6 shows an elevational view of a part of a multi-store
20 building on which facade elements are mounted with a method
according to the invention. Further, the figure illustrates trans-
portation of a facade element 12 during mounting of the facade.
The building comprises a number of vertical, load-bearing walls
(not shown) as well as a number of horizontal, between the
25 walls extending floors 17, also denoted slabs. The facade ele-
ment 12 comprises a first main side and a second main side,
which are essentially parallel to each other. The facade element
also comprises a first edge 18a and a second edge 18b. Each of
the edges 18a-b includes a protruding part 13. A plurality of
30 horizontally aligned facade elements is mounted on one floor.

A number of vertical profiles 1a-d of the first type is attached to
the floors of the building. The vertical profiles are arranged
above each other so that the longitudinal axes of the profiles are
35 aligned, thereby forming columns of vertical profiles. A plurality
of columns of vertical profiles is arranged in parallel and at a



A nunber of vertical profiles la-d of the first type is attached to the floors
of the building. The vertical profiles are arranged above each other so that
t he | ongi tudi nal axes of the profiles are 35aligned, thereby form ng colums
of vertical profiles. A plurality of colums of vertical profiles is arranged
in parallel and at a 16 horizontal distance fromeach other which essentially
correspond to the wdth of the facade el nts. Two nei ghbouring col ums of
vertical elenments 1 are arranged so that the slots are facing each other.
Facade el ements 12b-c are nounted between 5 two nei ghbouring col ums of
profiles. Figure 4 shows a cross section C C through the nounted facade
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edges 18a-b of tide grafileadd ef 8mestcaneé typsepseshawi on tiigrirgrdooweschl5 of t he

I ]gwest t yerl- 20 Hé\{@beef}cgﬂt]bf—‘éd @rﬂtottlfh% éﬁ{e@&fzbrweeoﬁhiet mlt%# gﬁgg/@féinghgol unms
mounti ng- pdSht F BaEn by RS GRdcUee. Eprer gl RRdIEN SISt of ¢ e
second type preNbESCPNFptite@renmonated sor shakthsy e alloyedofo tée nounti ng
posi tion. Fi gureeibesheviacader eksnent from below and to support the edges
of the facade element when the facade element is transported to
the mounting position. Supporting profiles 8 extend along the
15 length of the vertical profiles of the first type.

When a facade element 12 is to be transported to its mounting
position, the protruding parts 13 of the edges 18a-b of the fa-
cade element are inserted into the grooves 15 of the lowest ver-

20 tical profiles of the second type of two neighbouring columns of
vertical profiles. The facade element 12 is vertically moved to
the mounting position guided by the grooves 15 of the vertical
profiles of the second type previously mounted on the floors be-
low the floor of the mounting position. Figure 5 shows a cross

25 section B-B through the facade element 12 when it is guided by
the grooves 15 of the vertical profile of the second type.

When the facade element reaches the vertical profiles 1a, 1b
mounted on the floor at which the facade element is to be
30 mounted, the protruding parts 13 of the edges 18a-b of the fa-
cade element 12 are inserted into the outer parts 6 of the slots
of the profiles 1 and 1b, as shown in figure 2. Figure 2 is a cross
section A-A through the facade element 12 and the vertical pro-
file 1. The facade element 12 is moved guided by the outer parts
35 6 of the slots in a vertical direction towards the mounting posi-
tion. In this embodiment, a tool 20 is mounted on each of the



25 section B-B through the facade el enent 12 when it is guided by the grooves
15 of the vertical profile of the second type. Wen the facade el enent reaches
the vertical profiles la, |b nounted on the floor at which the facade el enent
is to be 30 nounted, the protruding parts 13 of the edges 18a-b of the facade
el ement 12 are inserted into the outer parts 6 of the slots of the profiles 1
and I'b, as shown in figure 2. Figure 2 i%¥ a cross section A-A through the
facade el enent 12 and the vertical profile 1. The facade elenent 12 is noved
gui ded by the outer parts 356 of the slots in a vertical direction towards the

nmounti ng posi- tion, . hi.s e i_rent . a.tpo Ods t o] ch of the
17 two nei ghbouw%gjg}éﬁtf’{)ucgﬁg pr,or?%?éswf,f%%% fbém% W1eorrqgtg ﬁ%oﬂo\gﬁere t he
facade i s bei ngWhsimttea. fagese vl beingi Dadeds e iehl ﬂ%e”sfeégafﬁé el ement 12
from the outer pasting tot fabadslaemdrd thérdnmriee qaet pabt 6foftthe slods s. The

tools 20 are aryppgethded ddies 5MHBRAbE NMhPkObls! 25 afe thpdnfd anethal ong the

| ength of t vertical profile a,l b, and the tool | I nmove al on
the notches b b¥{RIY nph%roé'llj%?%rh%ge)ﬁ%’gi21”85'.9 t%hﬁzeleﬂgila gtgﬁg\g&rﬁ%a 2 is )
vertical |y noveprraijyesdantb.oinc the tephnig aléawed tompveiadpaséde syiehes f| oor at

whi ch the facade peltweentthesuppdrengprafiess. oTh@facadd eteméfabavie wdre floor at
whi ch the facagﬁczﬁ‘fmeiq Eztrﬂegﬂs”ﬁPQtlﬂﬂngT@&ibbLﬁQ Mo HGYRES diPthd O exanpl e,
a mni crane. #gure I, uhtrfate @;zwa g rrect |sta%n§e bet ween two verti cal
profiles of thell®9hat Whith the fgcade Shemeay '$y° €4 919" A"9PE having a

| engt h t hat1Gcorakespors ftaort abwhéalytthedbcade ¢lgracet & torder masirdeédnount ed. The

jig 23 has the fREM@hg AehRde iBYorekBoPIBairmti @rgeer ect di st ance and
paral l el i sm between the two vertical profiles la-b is ensured. Wen the

vertical profile has been nounted the jig is renoved and can be ,us?d for
mount i ng Figure 7 illustrates how a correct distance between two vertica

profiles of the first type 1a-b is ensured by means of a jig 23

15 having a length that corresponds to the length of the facade
element to be mounted. The jig 23 has the form of a bar. By us-
ing the jig a correct distance and parallelism between the two
vertical profiles 1a-b is ensured. When the vertical profile has
been mounted the jig is removed and can be used for mounting

20 the next vertical profile 1. The jig is arranged to be engaged to
the upper parts of two vertical profiles arranged at a distance
from each other. The jig 23 is provided with one or more holes in
each of its ends having a size that corresponds to the size of the
protruding pins 27 of the vertical elements. When the jig is used,

25 the holes on one of the ends of the jig are threaded on the pins
of an already mounted vertical element 1a and the holes on the
other end of the jig is thread on the vertical profile 1b, which is
to be mounted.

30 Now an inventive method for fastening the vertical profiles 1 of
the first type and the facade elements 12 to the building will be
described with reference to the figures 8a-c, 9a-b and 10.

Figure 8a shows a perspective view of a vertical profile 1 of the
35 first type provided with a fastening device 24 comprising a first
fastening element 25 for fastening to the fastening member 28



20 the next vertical profile 1. The jig is arranged to be engaged to the upper
parts of two vertical profiles arranged at a distance fromeach other. The jig
23 is provided with one or nore holes in each of its ends having a size that
corresponds to the size of the protruding pins 27 of the vertical elenents.
When the jig is used, 25 the holes on one of the ends of the jig are threaded
on the pins of an already nounted verti Cfi% el enment |la and the holes on the
other end of the jig is thread on the vertical profile 1 b, which is to be
nount ed. 30Now an inventive nethod for fastening the vertical profiles 1 of
the first type and the facade elenents 12 to the building wll be described
with reference amthéduildyug.esnda secdead bastadindelemeki garfer fastehove

per spect| ve Vi affeofachdeCeldisht. PPRITbHbI], Phe hSieTRhL ' dvity B B Rt ded with a
fastening device 2 &fgjp{ @1 gat ! i r}J % ’ iﬂj for tastening to
the fastening rfbif O 8 Nt HE tﬂfpf' PEIH de? '¥8@6 QOURIYY el enent 26
for fastening ts'nb,efEhedesarengrctewm@ermbhgwntmeaf\aSWeinorrgbelbmcbm 24 is
pre-assenbl gd tigitesyentitaad cpiioddingedt bmfeOfaes,teahmgQrew.&@ ddes bl ding site.
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el ements 26 for apéglee?n‘eﬁ@ef'% Wat‘éhér%lr@%ﬁi%d O\NhPEHoél't@ SteeRt@dthsh opposite
si des of the vevartical ppoblfd lMetd the Wuitdibgi IFdirntasténingf tet éacade tdie- f acade

neeted: onafor Sk eis an R el [PRsP G Sheah ¥ %‘*t@g' i bR Common
| oad- beari ﬁé’ boa§%§§ %%%‘?Wl] 8?? fg{ © (!i' gggSnﬁ’% ﬁs é’ﬁﬁteé’ % 26 are
provi ded on the?4 6RMMERT ALCHBERN IFAhEcappear bpdy t34oﬂndﬁéevfelfstt|ami profile 1

is provided w tdequnet fastenimg @iensertd agamecireopbsvitbgdeshethd nog@r r espondi ng
hol es provi ded rfr@b?@;{)‘?r part of the next vertical profile to be nounted
above the vertical p i The figure further shows a floor 17 of the
building. On the floor 17 is nounted a fastening nenber 28 20 adapted to be
engaged t o 16he Fhe sippleaspaniaighel wntical psotte 1He previdehwitr pfotredd. The

fasteni ng menbeng28neorprddifstied tehkiigabltedent ebeieRgoRad ABIeDprgnd the first
fastening el e”‘%ﬁﬁgé%%gﬁ’#\ﬁ&@ Qrtsefotth&:gaegte\?er% g é}rﬁer’eff’ooggjgégﬁté’oo”' on 30 of

the fastening ne nfg an en
bove the vertical proﬂle The figure further shows a floor 17 of

the building. On the floor 17 is mounted a fastening member 28
20 adapted to be engaged to the first fastening element 25 on the
vertical profile 1. The fastening member 28 comprises a verti-
cally extending portion 30, and the first fastening element 25
comprises a slot 32 designed to receive the portion 30 of the
fastening member 28 thereby providing an engagement between
25 the first fastening member 28 and the first fastening device 24.
During mounting of the vertical profile 1, the first fastening ele-
ment 25 is engaged to the vertically extending portion 30 of the
fastening member 28, as shown in figure 8b. The first fastening
element 25 is then clamped to the portion 30 of the fastening
30 member 28. As shown in figures 8a-b and figure 6 the vertical
profiles are mounted so that they extend a distance above the
floor to which they are mounted, which, for example, facilitates
mounting of the sealing strip as described with reference to fig-
ure 19. However, in an alternative embodiment of the invention,
35 the joint can be align with the floor.



25 the first fastening nenber 28 and the first fastening device 24. During
mounting of the vertical profile 1, the first fastening el enent 25 is engaged
to the vertically extending portion 30 of the fastening nenber 28, as shown in
figure 8b. The first fastening element 25 is then clanped to the portion 30 of
the fastening 30 nenber 28. As shown in figures 8a-b and figure 6 the vertical
profiles are nounted so that they ext end' di st ance above the floor to which
they are nmounted, which, for exanple, facilitates nounting of the sealing
strip as described with reference to figure 19. However, in an alternative
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Fi gure 9a shows rear elevational vie .elenment 12 provided with a
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fasteni ng devi ogsndy. 162 LABoRRRBENAgastdrd f%ze{)ilngg%lee%lfm 3diesvertical

profiles la, 1lb were previous 3/ nmount e ?rrent is attached

to the floor ofd?ﬂgngmqsd?n@‘? lo@dePéRe &0 18CEVGW DR Httehne facade

el ement att achedgt onit 35.fDoong IMioofitinheotolhid thaafcbplamant 18f thadabast eni ng

device 24 amd tfaeih@eheii 39 ofeaden s?de of MEe ah b8l e APORRIN: @ redieydddy of the

acade of onem 8ol ehedo 0 IS (ot 1700 (e DU D0 g8 vhe sam vay
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as shown in fi gtﬁ)rte 1 menber, and

{ ast ent n
fast eni ng unit.Wkicjupas deengnoegsd tudhe fteoTnwhsni Hig MP”&E’tldNOf‘??ﬁ pushi ng
t he facade el entatibf wenetfrevouisy mpauhted. Bhethsitdhet tadalde eremeenpést of 30

the slot of the,ygihd&ab tiRE dlddrDrAhetdifidihgst type. Wen the facade el enent
has reached,jts nounting position, or close to the nounting position, the

facade el erfent nust be noved fromthe outer kpy)art 6 to the inner part 5 of the

slots. A press pomse 1G shesgeaneredaeidiBa of therfesatetHemeassi attagited due to

friction from to the floor 17 of the building by means of the fastening device
24 and the fastening member 28. The other opposite edge 18b
of the facade element is attached to the floor 17 of the building
25 in the same way as shown in figure 10 by means of a fastening
device, a fastening member, and fastening unit.

Figures 11 and 12 illustrate mounting of a tool for pushing the

facade element from the outer part of the slot to the inner part of
30 the slot of the vertical profile of the first type. When the facade

element has reached its mounting position, or close to the

mounting position, the facade element must be moved from the

outer part 6 to the inner part 5 of the slots. A press power is

needed in order to overcome the resistance due to friction from
35 the flexible elements 7 on the vertical profile 1.



35the flexible elenents 7 on the vertical profile 1. 20 According to an ;
enbodi nent of the invention, a specially designed tool is used for perfornng
this step. This can, for exanple, be done by a tool 20 including one or nore |
eccentrically supported discs 58,60 arranged at a vertical distance fromeach
5 other, as shown in figures 11 and 12. In alternative enbodi nents of the
invention, the tool 20 may have only oneglisc, or nore than two discs. The

di scs are shaped so that the difference between the m ni num and ﬁHXIﬁUﬁ]f&dIUS
of the disc corresponds to the horizontal novenent that is required for
pushing 10 the facade el enent fromthe outer part 6 of the slot to the inner
part 5 of the shetording ttheanagimbodimact & Hfe tineentige, at heeciedy - provi ded

with a plane suihaeg tadaps @@eaorobq;%rrf&mh@ethf@@eaﬁ Bhien®dH - fof exdphane surface
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Figure 11 il ustheapleheheurfabe ¢othe Adsd $s imgarbddl mithothdndagadowwee9 of one or

nore of the su i l:es e t first type,
whi ch has been%ngmt gg ﬁ]&&hﬁlﬁg %I 6%75 W?gé tfﬁ‘i‘jéai?oéj%ét §néd0§ﬁ(§?¥‘ggne pai r of

discs 60 i s novie§ Y& F%te fric in"Contac
facade element when the facade element is moved downwards.

20 The facade element is moved downwards due to its own weight
when the gravity force is acting on the element. Accordingly, the
dead weight of the facade element is used to achieve the press
power needed to move the facade element from the outer to the
inner part of the slots.

25
The tool disclosed in figure 11 and 12 is provided with two pair
of discs 58,60 adapted to be arranged on opposite sides of the
vertical element 1 in order to act on facade elements on both
sides of the vertical element. This reduces the number of times

30 the tool has to be moved. When a facade element has been
mounted, only one of the tools has to be moved to the mounting
position of the next facade element to be mounted. The angular
positions of the discs are synchronized by means of a transmis-
sion (not shown), for example chain or a synchronous transmis-

35 sion belt.



5 the supporting profile 8 until it reaches the |lower part of the vertical
profile 1. The other pair of discs 58 is positioned at the upper part of the
vertical profile 1. One tool 20 is nounted on each of the two vertical

profil es arranged nei ghbouring each other for supporting the facade el enent.
10 In the follow ng, the mounting of the facade elenent will be explained with
reference to the figures 13,14, 15a-b, 16&'", 17a-b. The facade el ement 12 is
noved upward until it cones into contact with the | ower discs 60 of the tools,
as shown in figure 13 15 and figure 15a. Wen the facade el enent 12 cones into

contact with th'g. Iu?%gr%@ir@g@?g%gw/etr{eaffﬁoge%(g!:s:g%@t&ejdzin ' IthengrPE:v@ y the discs

60 and 58 so thalp tween e _discs are

, enent an
made where the @i 888 idvere Kéithe ARSI RAEfRS 8a91fd{%c¥6'?t&faﬁgqr filfe facade
el ement 12 wi t hout the rfidtsahges, \2Dichama pass nby ohéedliosicEhebBuil8ilg. wWhigse surf aces

slide against the i@%’&{ﬂe RO 0rRSp S Wik Bs bloddrfoleld -dovwsard e upwar d

e
novenment of the facade el enent. affecis..the dis 8 0.s h e discs are
turned into% wWHEKSHP Y 'ngtﬁ)rc%',leig BF‘{'fHefeanﬁqﬁ?ﬁ"?“&?aﬁaégOEr%ﬁél"te?hey reach
their smallest ticalipofilad. Jhwnathar paigeddisos 5B5is. Pasiongearfetd@ BRent 12 is
further noved _'-I{mﬁpéirttcﬁ taepasiticapprafeve. Ohe toioh2l isDuotintgd poséacon, as shown

infigure 14. .&e{h%af\&@hﬁerﬁggl E)r}i)ﬁﬁél@ea‘ﬂ%@lfarq%?gﬂb%uh'm’@'é%@ht&tw@i’%rt he final

nmounting position, as s %vvn in a%ur ) at the same tine 30 the discs
58,60 are dri vetHRRPTHHINNENGCALELAEMA nent towards the inner part of the

slots. WenQhe facade el enent is noved downwards towards the final nounting
PrgSI ti 0?1 ]Eh?hd!nfsﬂ% Wlo@ng?ftﬁeCrﬂéﬁﬁﬂngQ)ff@ie?féi:édé thahent igasd exadi us by the

venment o e fa . o A8S A n. fl1gur ._\%%n_t [ware ro- 35
tated, the di sc%'ab@egf%ﬁiergg%l&&‘é’ge}igﬁ%%ﬁr3§'fﬁﬁz’?‘n%'er pgrfﬁ% "the slot.
During the downhBedasedemtanent i@ ig Boyedregpwatd until it comes’into con-

tact with the lower discs 60 of the tools, as shown in figure 13
15 and figure 15a. When the facade element 12 comes into contact
with the lower disc 60, the facade element 12 will turn away the
discs 60 and 58 so that the contact between the facade element
and the discs are made where the discs have their smallest ra-
dius, and accordingly the facade element 12 without hindrance
20 can pass by the discs 58, 60, whose surfaces slide against the
facade element, as shown in figure 15b. Thus, the upward
movement of the facade element affects the discs 58, 60 so that
the discs are turned into a working position, i.e. the discs are
rotated until they reach their smallest radius, as shown in figure
25 15b. The facade element 12 is further moved upward to a posi-
tion above the final mounting position, as shown in figure 14.

Thereafter, the facade element 12 is lowered towards the final
mounting position, as shown in figure 16a, and at the same time
30 the discs 58,60 are driven to push the facade element towards
the inner part of the slots. When the facade element is moved
downwards towards the final mounting position, the discs 58, 60
are caused to rotate to their largest radius by the movement of
the facade element, as shown in figure 17a. When they are ro-
35 tated, the discs push the facade element towards the inner part
of the slot. During the downward movement, the discs are ro-



22 tated until they reach their |argest radius. Wen the discs have reached
their largest radius the facade elenent 12 is close to the final nounting
position, and the facade elenment is vertically noved, as shown in figure
17a-b, until the fastening units 35 on 5 the facade el enent are engaged to the
second fastening elenents 26 on the vertical profiles la-b and thereby the
facade elenent is attached to the fl oor the building, as shown in figure
9b, 10, and 16b. The facade elenment 12 i'S now positioned in the inner parts 5
of the slot and engaged to the fastening ele- 10 nents 26 of the vertical
profiles la-b of the first type. The discs 58, 60 have rel eased contact with
the facade el emaed amdiltthey treachctaribiargesoratiubr omhichetheediscsahaws of il e 1.
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speci al |y desi difbdBA0Aie figlaassd. caDRuridl theatasasiedelioment asdr the the steps

of providing a thof canrbe taéhovedlfrorg thet vaeizal heofileachrde el ements on different
floors. When all facade el enents on a floor have been npbunted, a con- tinuous

li trip 70 i i ded t of the facade el e- nents and the vertical
orofiles. Befor ' RS SEEP i teURSEMAFTLEAT BEOHE S R ie-aca0RA4NPEI 1Dl ock 65 i s

mount ed on 16he inép tbachutssr parts 6 of the slots of the two vertical profiles

supporting the facade element, as shown in figure 3 and 4. The

profiles 14 of the second types are secured by ropes attached to

the upper ends of the profiles 14. The profiles 14 are lowered

along the vertical profiles 1a-b of the first type until they are po-

20 sitioned at a determined horizontal position close to the mount-

ing position. Thereafter, the profiles 14 are inserted into the

outer parts 6 of the slot of the vertical profiles 1a-b so that the

vertical profile 14 is bearing on the surface of facade element 12

and the surface 11 of the outer part 6 of the slot. The profile 14

25 is attached to the profile 1, for example, by means of a screw-

joint or a snap-fit joint. The mounting of the vertical profile 14 of

the second type can preferably be made by using a specially
designed mounting tool.

30 Figures 18a-c and 19 illustrate the steps of providing a horizon-
tal sealing between the facade elements on different floors.
When all facade elements on a floor have been mounted, a con-
tinuous sealing strip 70 is provided on top of the facade ele-
ments and the vertical profiles. Before the sealing strip 70 can

35 be mounted a adaptor block 65 is mounted on the top each of
the vertical profiles of the first type 1 on the floor. The adaptor



the vertical profiles of the first type 1 on the floor. The adaptor 23 bl ock
65 is designed to fit between the facade elenents 12, 12b on each side of the
vertical profile 1 and to achieve a support for the seal 70 where it is not
supported by the upper edge of facade el enent. The upper . side of the adaptor

bl ock 65 has a 5 profile that corresponds to the upper side of facade el enent.
In this enbodi nent, the adaptor bl ock 653 s provided with two parallel guiding
rails 66, 67 adapted to support and guide the sealing strip 70. Figure 18a
shows the adaptor block 65 before nounting and figure 18b shows the adaptor
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20
Figure 20 shows the whole line of transportation of facade ele-
ments 12 from delivery by truck trailer to the base of the building
to the installation place on the building. As seen from the figure,
the first row of vertical profiles is mounted at a distance from the
25 base of the building in order to make it possible to insert the fa-
cade elements into the profiles. A conveyer system including a
conveyer track 72 is arranged around the building for providing
horizontal transportation of the facade elements. The conveyer
track is running around, at least a part of the building, and pref-
30 erably around the entire building. The conveyer system is
mounted close to the lower part of the vertical profiles of the
first floor, which is to be provided with facade elements. The
conveyer system comprises equipment for automatically unload-
ing facade elements from the truck trailer in an unloading posi-
35 tion, and an intermediate storage 74 of the facade elements,
and horizontal transportation of facade elements from the inter-



nmedi ate storage 74 to a desired horizontal position. Wien a facade el enent
reaches the desired horizontal position, the facade elenent is vertically
noved to the nounting position guided by the grooves of the second type of
profiles nounted on 5the building. Figure 21 shows an exanple of how a facade
elenment is trans- ferred fromthe conveyer systemto an el evator unit 80.
Figure 22 shows a facade el enent transparfed upward with its edges 10 entered
into the grooves of the vertical profiles of the second type. The facade

el enents are noved fromthe conveyer truck to the vertical profiles by nmeans
of an elevator unit 80 provided with a gripping device for gripping the facade
el enents. The gnegpitagstdeaged 4 0 ar dasiged havizemtal pogiticacddbesld@nt in a di-
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el evator unist 80e msldAghown in figure 21. A lower part of the elevator unit

80 begins to angle outward fromthe facade in a direction towards the facade
el enent 12 to be n”ou&J h shown in the fi fe t he %ffili‘%ﬁ g. devi ce has been
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profiles of thegr?&():lhg evice lsyé)r?anged to move the facade element in a di-
15 rection towards the building thereby facilitating the insertion of

the facade element into the grooves 15 of the second type 14 of

vertical profile. The elevator unit 80 has been lowered to the

lower ends of the vertical elements 1. The conveyer track 72 po-

sitions the facade element 12 below the elevator unit 80, as

20 shown in figure 21.

A lower part of the elevator unit 80 begins to angle outward from
the facade in a direction towards the facade element 12 to be
mounted. As shown in the figure, the gripping device has been
25 turned out far enough to grip the upper part of the facade ele-
ment. When the elevator unit is moved upwards by means of the
lifting device 22 the facade element is released from the con-
veyer track and the facade element is moved inwards towards
the building when the lower part of the elevator unit is angled to
30 a straight position. The upper edge of the facade element enters
the grooves of the profile of the second type and the lifting de-
vice moves the elevator unit with the facade element to a de-
sired mounting position. The facade element is guided by the
grooves of the underlying already mounted profiles of the sec-
35 ond type.




25 CLAIMS 1. A nethod for nounting facade elenments (12,12b-c) on a multi-storey
buil ding by neans of a profile systemconprising a 5 first type of vertical
profile (1) having a slot extending along the lIongitudinal axis of the
profile, and an inner part (5) of the slot being designed to receive an edge
(13c) of a first facade el enent (12c) and an outer part (6) of the slot being
desi gned to receive and support a second2ype of vertical profile (14) ar- 10
ranged to support the first facade el enent, and the second type of profile is
provided with a groove (15) extending along the |ongitudinal axis of the
profile and dea#g?iﬂ#o recei ve and support an edge (13) of a second facade
el emrent (12), the nmethod conprises: 15a) nounting two verti cal
profiles (la-b) of the first type at a sec- ond floor of the building so that
the slots are facing emho@tﬂmermoandngbmosaqﬂ eferhestg (t2d)2lofc )tdwe i rst and

second type pr ejupstare (ﬁqé%% Sanghrl B%fneaé%té% bbAiprid1Ag! #ngi t udi nal

vertioal  di bt WSk (40 G 8y CE Bl Soad i it e LN g, (12 1 @

mount ed on the mnrgsttudﬁn@baan@i the pro ks Huyd ﬁﬁeln@@rrtn&fél( 1obfthEes Ofrount ed on
the second floopeing desighe®td @6ty d be éagadd 3el)eentiirsntfacade eJeter part of
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cont i nui ng transport on QUIded by

the outer part 'GiC&/Me %n F’cﬂ‘o"tt [FeSGEPPHCHIPEP fvle|ré§afﬂ9 Ft%l tar{e second
floor until1dt reegete® aupparitthegfirsdSatada,el80@ntpashithg seéeoridityee el enent

fromthe outer papfoiRk ik hRosiciswit 4 Beobiaer spakterfingBoRbahs. lon-
gitudinal axis of the profile and designed to receive and support
an edge (13) of a second facade element (12), wherein the
method comprises:

15 a) mounting two vertical profiles (1a-b) of the first type at a sec-
ond floor of the building so that the slots are facing each other,
and above profiles (1c-d) of the first and second type previously
mounted on a first floor, and so that the longitudinal axes of the
profiles are aligned,

20 b) transporting a facade element (12) in a vertical direction
guided by the grooves of the second type of profiles mounted on
the first floor until it reaches the vertical profiles mounted on the
second floor,

c) entering the facade element into the outer part of the slots of

25 the vertical profiles mounted on the second floor,

d) continuing transporting the facade element in a vertical direc-
tion guided by the outer part of the slots of the vertical profiles
mounted on the second floor until it reaches a mounting posi-
tion,

30 e) pushing the facade element from the outer part of the slots to
the inner part of the slots,

f) attaching the facade element to the building, and
g) inserting vertical profiles of the second type into the outer
part of the slots so that the grooves are facing each other.

35



f) attaching the facade elenment to the building, and g) inserting vertical
profiles of the second type into the outer part of the slots so that the
grooves are facing each other. 26 2. The method according to claim1, wherein
the met hod further conprises: h) nounting two vertical profiles (1) of the
first type at a third floor of the building, so that the slots are facing each
other, and 5 above the profiles of the %f rst and second type previously

nount ed on the second floor so that the Tongitudinal axes of the profiles are |
aligned, and i) transporting a second facade el enent, (12) guided by the ‘
grooves of the second type of vertical profiles, in a vertical di- 10 rection:
until it reached The methtddcakbcprdihgltescliabnt edhereihht@ethmietitbd Foaher and |
repeating the stfRsriseg: for the second facade el enent. 3. The method according

to claimany of_the previous clainms, 15 wherei he_facade el engnt (12) is f
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by means of a tfoar ¢Rthe bailding sethaidhacelotsiiong facingngaci other,@reli ous
cl ai rrfs vv_hgvstei nfestier rourddess QP@’plﬁiré"teSarfﬁts?é‘éHrﬂg t@rfonJre(li%Ql)sI)f? at ljeaSE]I |
one of sai ro - , eps d an

e further con%?péehzéd:% e éé#‘ﬁ@d ?Ié)?é%)eo @é&ggtlgﬁg%ghé\/‘\%ﬁ{ Suﬁpﬁesit comes

S: - NMovin
i nto cont act mﬁfﬁﬁfﬁaf%@lh,gng‘é,ﬁnﬁ’nvi ng the facade el enent upward to a
posi tion above i) heafhspaitingo untsiecgnpdosadddmn,elahidng, t(he) upwded bpverent of the

facade el ement @bboebsof te keebnaotybBabs LBRidABrdfdes Uimadvé i aiwor ki ng
position, qu rection until it reaches the vertical profiles mounted on the third

floor, and repeating the steps c-g for the second facade ele-

ment.

3. The method according to claim any of the previous claims,

15 wherein the facade element (12) is pushed from the outer part
(6) of the slots to the inner part (5) of the slots by means of a
tool (20).

4. The method according to any of the previous claims, wherein

20 step a further comprises attaching a tool (20) to at least one of
said two vertical profiles (1a-b) on the second floor, and steps d
and e further comprises:

- moving the facade element (12) upward until it comes into con-
tact with the tool,

25 - moving the facade element upward to a position above the fi-
nal mounting position, while the upward movement of the facade
element affects the tool so that the tool is turned into a working
position, and
- lowering the facade element towards the final mounting posi-

30 tion thereby causing the tool to push the facade element to-
wards the inner part (5) of the slots.

5. The method according to claim 3 or 4, wherein the tool (20) is
driven by a vertical down movement of the facade element.
35



- lowering the facade el enent towards the final nounting posi 30 tion thereby
causing the tool to push the facade el enent towards the inner part (5) of the
slots. 5. The nethod according to claim3 or 4, wherein the tool (20) is
driven by a vertical down novenent of the facade elenent.. 27 6. The nethod
according to any of the previous clains, wherein the vertical profiles of the
first type (1) are provided with a flrst ?astenlng el enrent (25) designed to be
engaged to a correspondi ng fasteni ng nenber (30) on the building, and a second
fasten- 5 ing el ement (26) designed to be engaged to a correspondi ng

fasteni ng unit é?’ﬂ]epﬁ@wéﬂ&%cggr%%l ﬁ\& E{hgr@r'ét\no@éqglaﬂ'r&g v@hérlérrli her

conprises: - prov t en menber s
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e, bui eng; ast eni ng
units of the fa H’gﬁggt) &%%gnigs@cgﬁdepggggﬁ Yo %9}8%0%%96 The net hod
according to clﬁaaﬁwngvmeﬁe(u% tHevidadsonafie e eﬂ%@?eﬁu AgdetteRent s (25, 26)
are integrated fmtraer%mgbasumt (24) and conprise a common | oad bearing body

(34). 20 8. The erein th
facade el enents fg@% aﬁeﬁﬁé??g&e’ﬁgf&r% h%ﬁ Ib?%? ﬁ&@%?@ﬁlf%?ﬂ@ﬂbg}ﬁ?er and ?he
met hod conpri se@T2006AA 2 4ISHNHBIINY GE gl enents fromthe truck

trailer to H stordtpehpositheovertiz4) profiles of the ﬂrst type to the second
floor by engaging the first fastening elements to the fastening
member on the second floor, and
step f comprises: attaching the facade element (12) to the build-
ing by engaging the fastening units of the facade element to the
15 second fastening elements.

7. The method according to claim 6, wherein the first and sec-
ond fastening elements (25,26) are integrated in a single unit
(24) and comprise a common load bearing body (34).
20
8. The method according to any of the previous claims, wherein
the facade elements (12) are delivered to the building by a truck
trailer, and the method comprises automatically moving the fa-
cade elements from the truck trailer to a storage position (74)
25 located at a base of the building.

9. The method according to any of the previous claims, wherein
the method comprises transporting the facade elements (12)
from a storage position (74) to a desired horizontal position by

30 means of a conveyer system including a track (72) arranged
around at least a part of the building.

10. The method according to any of the previous claims, wherein
the facade element is vertically moved by means of a lifting de-
35 vice (22) positioned on the floor at which the facade element



25| ocated at a base of the building. 9. The nethod according to any of the
previous clainms, wherein the nethod conprises transporting the facade el enents
(12) froma storage position (74) to a desired horizontal position by 30nmeans
of a conveyer systemincluding a track (72) arranged around at |east a part of
t he bui |l di ng. 10. The nethod according to any of the previous clains,
wherein the facade elenent is vertical by noved by neans of a lifting de-
35vice (22) positioned on the floor ag whi ch the facade elenment 28 (12) is to
be mounted or on a floor above the floor at which the facade element (12) is
to be nounted. (12).isThdenpontiddacooralilag akovaripedioot Aewpicbvtheus cl ai ns,
wherein 5 the fiacadie etraerint8) iskdbeaneuntodred by nmeans of an el evator unit (80)
provided with a gripping device for gripping the facade el enments, the gripping

devi ce being ar rﬁpgﬁgﬁe%‘ﬁ)%{a O}r&]ﬁg&(ﬁgﬁ}?gf t‘ﬁleeﬁﬂ@\%u% a?ﬁ_)esq%,\;h%p%ﬁon towards to the

buil ding and th reby faci nsertion o cade el enents into
the grooves 10 &%? CtHEMERE, %)ﬁ? Sed Ry Means of @t BIBYE9r 14) , and t he
met hod conpri sesNGHBPPRYIdER avithae QBPIap cifisedohgripring dhefacefle el evator unit,
and inserting tieesegonthef aienirg ceeirerhieingoanded ¢go oowesthef fa-he second type of
vertical profil eadbylareansn of ditdigorlievatderto uné buildiby aﬂaa;thé"rl@%rmt hod according
to claim 10 or eI}y @kinddiforpblnatMadéiéméSRhintbIhdYtddels Oy the grooves
(15) of the fecond dhe BEoXehbaRycRical bldfis ARl dridanE!ipbgr 1 vertically
nmoved by the 1i Cch%%sesew.ce ; g | ]
grippin acade elements by means of the eleva
tor unit, and inserting the second facade element into the
grooves of the second type of vertical profiles by means of the
elevator unit.
15
12. The method according to claim 10 or 11, wherein the ele-
vator unit (80) is guided by the grooves (15) of the second type
of vertical profiles, and the elevator is vertically moved by the
lifting device (22).
20
13. The method according to any one of claims 9, 11, 12,
wherein the method comprises transporting the facade elements
(12) from the storage position (74) to the elevator unit (80) by
means of the conveyer system (72).
25
14. The method according to any of the previous claims, wherein
a correct distance between the two vertical profiles of the first
type during mounting of the profiles is ensured by means of a jig
(23) having a length that corresponds to the length of a facade
30 element.

15. The method according to any of the previous claims, wherein
said first type of vertical profile (1) has a second slot (4b) ex-
tending along the longitudinal axis of the profile on an opposite
35 side of the profile with respect to the first mentioned slot (4a),
and the second slot has an inner part designed to receive an



13. The nethod according to any one of clainms 9, 11, 12, wherein the nethod
conprises transporting the facade elenents (12) fromthe storage position (74)
to the elevator unit (80) by nmeans of the conveyer system (72). 25 14. The
met hod according to any of the previous clains, wherein a correct distance
between the two vertical profiles of the first type during nounting of the
profiles is ensured by neans of a jig (3 having a length that corresponds to
the length of a facade 30 elenment. 15. The nmethod according to any of the
previous clainms, wherein said first type of vertical profile (1) has a second
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profiles are al p@ieds arodligepeatkinagrdRRatsieps bte®ps b-g, 16. The net hod
according to any of the previous clains, wherel n 10 the nethod further

conprises: nounting a adaptor bl ock é65) of. the verti CﬁJ rofiles (1
yl a, 1e) of the 191 &hedngthascaneridypet ﬁ(ﬂ‘yb% e rQUARUHGHE I Tbn W ¢ Al i gned
facade el entnt stheamdzthodnﬁurtthagcantmrﬁtemuous sealing strip (70) on top of two
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block in order t05eal) Getehny ARFCE A oA RT A GHb Ao RPLEhES of
; tally aligned facade elements, and
- mounting a continuous sealing strip (70) on top of two horizon-
15 tally aligned facade elements (12b-c) and on top of the adaptor
block in order to seal between facade elements and vertical pro-
files of different floors.



