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-1- - . 2107777 "PROCESS FOR THE | NSTALLATI ON OF CURT
WALkS AND APPARATUS FOR CARRYI NG QUT THE PROCESS" This invention rel at

.a process for the 5 installation of curtain walls conprising prefabri ed
mall-ejenents, which are transportable- d wertical and horizon

diTtections on the outside of the curtain wall by neans of hoi séirﬁ????
apparatus, and to apparatus for carrying out such a process. .

In principle two different processes are known for the erectlon of a facade
cof curtain walls. In one type of construction the entire curtain wall

‘consi sts of individual wall elenents which extend the height of one or nore
‘storeys. Al these elements are self- SUpporting and 15 are fastened, for

exanple, to the Tlﬁ?ﬁééﬁgélﬁgﬁ;iﬁh1£ﬁ%#§% AT BS: o?hEU glﬁﬂL % Afsse wal |

elenents is carrie or exanple neans. o W ncn or a crane.

For this the wall el emmﬁpﬁdﬁ@'ﬁnemmw@wdmhgvpkoexssv nall'y of the

buil ding. This node of construction is 20 ti me-consum ng and both the

wal | elements to be installed and the wall elements already installed are

exposed to possi bl e damage. The hoisting can be carried out only very

slow y and, because dfhiseiimvesitionverglatege toea Phecessnefns &he

susceptlble to wind forces. 25 Anot her nethod of erecti g 11

f acade consi &ts bmstallatlon of curtain walls comprising prefabricated wa
elements, which are transportable 'in vertical _and
horizontal directions on the outside of the curtain wall by
means of hoisting apparstus, and to appa:étus for carrying
out.such a process.

10 In principle two different.processes are known
for the erestion of a facade of curtain walls. In one type
of construction the entire curtain wall consists of
individual wall elements which extend the height of one or
more storeys. All these elements are self-supporting and

15 are fastened, for example, ﬁo the floor/ceilings of the
building. The mounting of these wall elements is carried
out, for example, by means of a cable winch or a crane.
For this the wall elements are hoisted from ground level
externally.of the building. This mode of construction is

20 time-consuming and both the wall elements to be installed
and the wall elements already instslled are exposed to
possible damage. The hoisting can be carried out only very
slowly and, because of their.relatively large area, the

elements are susceptible to wind forces.

25 R Another method of erecting a facade consists of



.-2- joining, directly to the exterior of the building, the posts and tie .;)
' or carrying glazing and facade panels. This work is also very
gynsunm ng and requires, furthernore, a suspended car or gondol a which
pe 5 arranged to nove in all directions on the out-sside of the s~
buiTdi ng. Underlying the inventien2is the problemof finding a processy“and
apparatus for the execution of the process, with which the curtain wall of
a building can be 10 erected in the shortest possible time and with which
the presgpinghipgeasreeelyt ity thomentadiber oS e BuLiafey, ETmethis end,
according to the invention, in a process for the installation of curtain
wal | s of pesbsli anld ngiesbags pfetabareping ghhzingecandt facadehpanklsel enent 15
consists of a post and tie bar construction and in each case the posts and
tie barsThis assdnbied alisan ¥eoyr twime+eormiunitiqigaod axequiscds e auxiliary
frame into one wall elenment, the posts are fastened to the auxiliary frane
so that fwhethermore enantsugrended a@a¥ | P&r ywandada fehich mogst he ansportabl e
uni t which guarantees safe haqgling as the wall elenent is conveyed from
i nsPde tMeFPFedi hg BPVE d&r eldr RO R acPBEsidReof| 5BR to the
out si de gf.%ge guilding, where the wall elenent is brought into a vertica
position Who pended on hoi sting apparatus by which it is 25

transported verti o,g{,&eé(rﬁflﬁégr i ﬁ@éﬁéié{?t q4d hEhée%Jttﬁ%ﬂ i ggl position,

at which the wall me installed on tastenings on
exterioreih@i®@ia process, and apparatus for the execution of the

process, with which the curtain wall of a building can be
10 erected in the shortest possible time and with which the
present dangers resulting from wind forces are excluded.

To this end, according to the invention, in a
process for the installation of curtain wélls of a building
using prefabricated wall élements, each wall element

15 - consiéts of a post and tie bar construction and in each
case the posts and tie bars are assembled on a floor of the
building on a reusable auxiliary frame into one wall
element, the posts are fastened to the auxiliary frame so
that the wall element and the auxiliary frame form a

20 transportable uhit which guaranﬁees safe.handling as the
wall element is conveyed from inside the building by a cart
‘'or vehicle movable across the £loor to the outside of the
building, where the wall element is brought into a vertical
posifion and Suspended on hoisting apparatus by which it is

25 transportea vettiCally and/ér horizontally to the required
final position, at which the wall element is installed on

fastenings on the building at the exterior thereof.

e burlding at the

v
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lin, the process of the invention the wall elements to be installed on th
bui t ding are not *hoisted fromground | evel along the outside of the _ ‘
Yui | di ng but "the individual wall el ements.f£an be stored on different

floors, fromwhich 5 t hey can be broug by the shortest way to the
outsﬁdé of the building. The storing of the facade el ements can al ready be
undert aken before the gross basic building operations are concl uded. Thus
at the commencenent of the facade installation proper the tine-consum ng 10
transportati on of materi @hsthaspbycésenotl thadinbertion the rw£ll cdlements
According to a preferred formof execution the wall elenment rests on a cart
havi ng an appr 6®i hat éngptadledoonathe ubpbidingréneenoti hdiisted vBrom cgtound s
of the 5 element running parallel to the |ongitudinal axis of the cart. The
el ement may prdfEEL BjoRFotheoRBERAAr BEyShE PRildang, bpE ghei dodivdduad

t he regi on of

exterior of thgazﬂll Fgﬁﬂﬁn ??@%‘hﬁﬁ?gﬁc’fﬁ‘gd‘éﬁt‘Qﬁéﬁg”}%&gm’%i)v ‘?‘i”éovitb”ﬁ‘
Suspended on ¢ bheRockR BepERLEHE P he. slbrekhe WAV, o 3B dIFLOfe of,

suspended on t i Ng apparatus-<i n or
to be transportgd W¥il&ing. The storing of the facade elements can

- already be undertaken before the gross basic building
operations ‘are concluded. - Thus at the commencement of
the facade installation proper the time-consuming

10 transportation of materials has by then already been



ded to its place of fastening. There, the articulation of the
ol ement on the cart can be 15 acconplished by using a rapid | ock and
‘Re_gwinging up of the element intp its vertical position can be -
“actconplished by using a hydraulic dylinder. Wth this form of transport «ef
the wall element to in front of the exterior of the building, the el emett
i s saf eguarded 20 agai nst danmage inside the building. Due to the special
positioning of the wall elenent on the cart the forces necessary to sw ng
t he el emmarnisdo olte verti cal position are kept small. As after rel ease of
the element fromthe cart only short distances still have to be covered,
the 25 gui dance &ccordiagetionta RESFFFIheLPM| Bfn@xESth‘énageﬁrrpl i shed
by hand by construction workers insi dg the railings_of the._i vi dual

S

slt oreys. wally elemert ﬁP—SFérPé’d dr GaEEs HaVing, 4k« &PPfgéflf“ﬁtgggt t he wal |
element is carri.ed on _a om_of ML Lt tiGal, s [ || ed
axis oI HRF 33 sd‘}pﬁ?&' ech%dﬁ’al%fgﬁ'[w é\%hythlt%%te\éﬁ]lg aeaear%elgecﬁslé}\%ﬁg gn) t he
car igto 4 nat. i t : b d ; t he dri

Covar s Gibuen AR e Il MO e POSAI] OaLALE akle OBl the Ol Lo

vertical posili ahed dndind! adyoprbjeckoby aBbut 6né<hakf sbeforidietiad enent
assunes a vertical position, that the elenent is suspended fromthe

hoi sti ng ¥y delsartiituldted upprthe| magionh fofnitshanisbanimon rtdmsported to
s cart and the cart can be driven to the exterior of the
building, after which the element is swung from its
10 horizontal position into a vertical position, so that it
can then be suspended on the hoisting apparatus in order,
after release from the cart, to be transported while -
suspended to its place of fastening. There, the
articulation of the wéli'element'on the cart can be
15 accomplished by using a rapi.d lock and the swinging up
of the element into its vertical position can be
accomplished by using a hydraulic cylinder. With this form
of transport of the wall element to in front of the
exterior of the building, the element is safeguarded
20 against damage inside the building. Due to the special
positioning of the wall element on the cart the forces
necessary to swing the element into the vertical position
are kept small. As after release of the element from the
cart only short distances still have to be covered, the
25 lguidance of the element outside the building can be

accomplished by hand by construction workers inside the

railings of the individual storeys.



place *of fastenlng In this process a wall elenent which rests, for

exanpl e, on the floor/ceiling is picked up on the boomof the car. So
dhe length of the boom can be kept relatfvely short, it is swng into{a
approximately 15 horizontal position, i"i which it can be brought ove

railiggs provided at the floor edges. As soon as the wall elenent stands
out fromthe building it is swng round until the surface of the wall

el enent runs parallel to the side of the building. Thereupon the wall
element is turned 20 th&ofightBef cpréferréd pooress nissehapacterized in

| ongi tudinal axis of the wall elenent occupies a vertical position. . After
suspensi on of thatwshe whdieelemanthéshersrifg appar ROER &fd 2% Hidibase

of the [l el t f the b h | b

(ina pﬁ";‘.t.ﬁﬂiggﬁveﬁéfg‘a@s?wk%é{"ﬁé@ ieri)re ST \PT e e i mdeRg,
elements on t boom of he

means. The hoﬁ?ﬁ'ﬁﬁnﬁﬁb at ﬁsatbghacc é {7\% %{'X‘%ggergﬁsﬂé;re trzr}ﬁg)oarr} ed
al ong the | de OLﬁ%QQTQgé%g ﬂ8r195§£§1a€$¥1€ e R@NeaR ishaksiren

trolley mhlch 3 e Or nore storeys a ove the f1oor on which the
wal | el enent s gbéaz‘?ds tﬁEOéﬁ@erhar%é%hb%&hmhh&y thatpthecelehent is

installation of a curtain wall and al so to cheapen it, each wall elenent is .
of post and tigwiay Gamst raiofdi.call tfoshEiosand andtated on the boom
| until said axis of the element assumes a vertical position,
that the element_is suspended from the hoisting apparatus,
10 thereupon released from the boom and t:ansported to its
place of fastening. In this process a wall element which
rests, for example, on-thg floor/ceiling is picked up on
the boom of the car. So that the length of the boom can be
kept :elativély short, it_is swuhg into an approximately
15 horizpntal position,_in which it can be brought over the
railings provided at the floor edges. As'sooﬁ as the ﬁall
element stands out from the building it is swung round
until the surface of the wall element runs parallel td the
~side of the building. Thereupon the wall element is turned
20 through 90°on the boom arm, so that thé longitudinal axis
of the wall element occupies a vertical position. After
suspension of the wall element on the hoisting apparatus
and after.release of the wall element from the boom arm, the
elemént can be moved to its final position and there
.25 fastened. | _
Preferably the swinging of fhe wall elements on

the boom of the car is accomplished by hydraulic cylinder



pr e- assenbl ed on a floor of the building into units 10 transportablé}
gl auXiliary frame. On assenbly preferably only the posts are
'ggt“ ed to the auxiliary frane. In thts process, therefore, the-advantages «
.. Ofthe post and tie bar construction®an be conbined with the advantages

of the el enent construction node. At the 15 building site the posts a#d
tie bars are delivered pre-cut to length. Wile work is still in progress
on the basic building structure, the posts and tie bars can already be

stored o I L ablgy £ 11005 Se éﬁ;ﬁ and . t t?ﬁﬁ Aasenbl ed on
t he outsin‘?i%é%%'th%l%u}?‘?%\b%&]ga ara;t% wgg}{sigégﬁlg{fei@alp ace conveni ent
for the agsenplShspdstél® #1SAP' e 0didd PR B 1dhd Naird flrmrASsenbl ed
unit does not fall apart during transport to the place of installation, the
posts ar ecémpelisdy &aicerdil dHoiswxiddcliley WHiRh iEandwided|cti@dr t hus
prefabricated, together with 25 the auxiliary frane, is then transported
to its fimate pototeys. abdlmn\the ijldar tome whiiich dheoivallleebambedtagaran be
carried out by means of the cart with a “hori zontal sw ngabl e support
surffice, ®¥o®8Aneans of the hydraulic car with a boom Wen the

prefabricated wall elenmept is on the outside of the _buildin t he auxiliéry
frame is suspended ¥ﬂ1?¢ﬂ??uﬁﬂ<%%méii;ﬂnﬁaq 8§9°ﬁﬁﬁeF°Fhén5tg;iéﬁ§ﬁﬁrt of

the val| &k SI°Mcd il GafPSdd U1 ' Luldpel 09 Qhch"5aB2LTanlRE *2Ie

to the st _
is of post and tie bar construction, with the posts and tie

bars pre-~assembled on a floor of the building into units
10 transportable on an auxiliary frame.' On assembly
preferébly only the'poSts are fastened to the auxiliary
frame. In this proéess,'therefore; the advantages of the
post -and tie bar conétfuctiOn can be combined with the
advantages of the element construction mode. At the
15 building site the posts and tie bars are delivered pre~-cut
to length. While work is still in progreés on the basic
building structure, the posts and tie bars can already be
stored on suitable floors; The posts and tie bars are not
thén assembled on the outside of the building, but are
20 assembled.in a place convenient for the assembler inside a
storey of the building. So that this assembled unit does
not fall apart during transport -to the place of
installation, the posts are fixed by screws to an auxiliary
frame. The wall element thus prefébricated, together with
25 the auxiliary frame, is then transported to its £inal
position. COnveYing'to the outside of the building

can be carried out by means of the cart with a



the auxiliary frame is released fromthe posts and by means of the tr
drdwn away fromthe wall el enent and noved back to the floor on which
Pre-assenbly-is carried out. 10 77If t he pre-assenbl ed wal
elenent is carried to the outside on the cart equi pped with a sw ngable
suppagj. surface, the assenbly of the wall elenent can be executed on a
table. The table (or stand) on which the assenbling is done and the upper
side of the cart_may be provided with 15 support rollers on which the
prefabricated walPreFeREat euingakle ySBBP‘Eﬁ'avE‘}é@a%d ®F oR¥hmerAso oift L£he

SWi ngi ng positio

B f th I t.the auxiliary
frame is hi nged|§Y§ 3 ?rwgd"?g ?’Fr By, nq?-?%)m'Aft %éﬁ%ﬁ%ﬁwﬁe@? hEahAl |
ol eent can be L%?%%S*A?& 'ﬁ@ezﬁsttsﬁﬁt ""°%”"t?ﬁ '%11 Bt myitidary
floor/ceiling theraugikLagy sééﬁ@% aﬂﬁé”thHQSQ f-.ﬁe“EEo% e anﬁf“é&ﬂ LRLo

Its horizontal position, to the assenbling ta conveye

on the rollerss ftﬁahélb@reabf Qfhd Owii\F é2emeAtSaW! iH8 WaBkenatiod and
prefabricated wall elenment is to be noved by the car with a boom a bal
turntabl e may befastehingoofttite posts) | forr Yexdmple, td Ntheanighuyeyt cedflivly,ch
corresponds approximately to the centre of gravity of the prefabricated
wal | el ement. Totheaiaukiliaxyrinans ds sdleasad framplthecpoatd andt by smeans e

the end of the boonL the wall el enment can
o he trolley drawn away from the wall element and moved

: back to the floor on which the pre-assembly is carried out.
10 _ If the pre-assembled wall element is carried to
the outside on the cart equipped with a swingable support
surface, the assembly of the wall element can be executed
on a table. The table (or stand) on which the assembling
is done and the upper side of the cart may be provided with
15 support rollers on which the prefabricated wall element can
easily be conveyed and brought into its swinging position.
Before the swinging-up of the wall element the auxiliary
frame is hinéedly' attached to the table. After the
suspension of the wall element on the trolley the table
20 attachment is released and the element can be moved. After
the fastening of the wall element to the floor/ceiling the
auxiliary frame is again hinged to the table, swung into
its horizontal position, driven back to the assembling
table and conveyed on the rollers from the cart on to the
25 assembling table.
If a prefabricated wall element is to be moved by

the car with a boom, a ball turntable may be mounted on the



d& hoi sted and swung into a horizontal position in order thereupon to be.

gported to and in front of the gxterior of the building. 4n that e
posttion the plate on the boomis s@ung until the wall el enment occupies a
position about parallel to the facade surface of the building. However, .10
in this position the |ongitudinal axis of the element is still disposed.s
horizontally and thus the wall element nmust be turned through 90[err] into
its vertical positiagn. It is then suspended fromthe trolley, the boomis

rel eased & iRy « framsn| cthe MHeminte afd Y%%C%Iqo:éleémﬁlﬁ_scan be 15
' ' [ dth f T auxi || ar rane 1 s
Lhan F ol (SRRAPY P NG 5 e SRRSO T SERTE i[‘ﬁ wsln‘?asf%iia%écanm |
inb eémﬁxrgi h I L n asse er
g%alt(r; tﬁe‘;ﬁ%or. no 'Le?r%a sglrbg(irrg'gté&%éln%%ﬁ'gnllﬁgf%%g-%gge%ﬁ’é&%& 20 the
auxi |i ar yarld a8 @i (g13teP hee dnlly otfhﬁhﬁafaoéﬁfg ﬁﬁ%ﬂ'&iexﬂémﬁ heapui | di ng.

Since the centre of gravity of the pre-asse el enent approxi mately

corre5porsks Woidtddeas@nswengf ihbs AURBraBbARtal hBo89tighatihobrakyt he wall
elenment in front of the exterior of the building can 25 be acconpl i shed,

for exanpthgsreupdmns ke trapspertedrte had in Promkpendele fextdiiopur pose.
Preferably the apparatus for execution of the process conprises an
assenbl i Rf tdw duiddimdeh Fnnwghateposihionahhéepiatendt cthe bammtis or
conveyi ngsv}umeg \Atl?rlulzil the wall element occupies a position about

parallel to the facade surface of the building. However,

10 in this position the longitudinal axis of the element is
still disposed horizontally and thus the wall element must
be turned through 90° into its vertical position. It is -
then suspended from the trolley, the boom is released from
the turntable of the frame and the wall element can be

15 transported to its destination and there fastened. The
auxiliary frame is then released from the posts, brought
back by the trolley until it can again be fastened to the
boom or can be pulled in by hand by the assembler on to the
floor. Another wall element can then be pre-assembled on |

20 the -auxiliary frame and transporﬁed by the car to the
exterior of the building. Since the centre of gravity of
the pre-assembled wall element approximately cérresponds
with the centre of the turntable, the 90° rotation of the
wall element in front of the exterior of the building can

25 _ be accomplished, for example, by hand as no great force has

to be expended for the purpose.

Preferably the apparatus for execution of the



I ement fromthe table to the exterior of the building and a nonorai
hotst, trolley nounted on a floor above. For 5 easy sliding of the
prefabricated el enent on the table or on e cart, their upper sides
provi ded with support rollers. The swi ngifgpg novenent of the el enment On
cart &a&n be acconplished by neans of a hydraulic cylinder, the piston of
which is articulated on a franme holding the 10 auxiliary frane with the
wal | el enent: According to another preferred form the apparatus of the
i nvention conpmnnaess\nnmuﬁxsaathnaabeenbﬂéngtéﬁb&glan avaiebviangalde wal |
el ements, and a nonorail hoist trolley nounted at a storey  above. The
swi ngi ng 15 nowhement sran ke f agsemblednedt SABk £RE KOFVEXLBTa e Waldhed

ferably, b d | A erabl
B Y (e b e il S PR p RS e AT SR
t Since th
Ui 1ices to 1 ad OGS mobEE EFShiew CRGHaPRa By’ AT clbor WRNE. (Fqr
and the other GydAidy s Q:tfs i ﬁé‘é}%bﬂ%%le@ Alehient! SnP¥H &MY or

Preferably a transport ey I'S prov on the upper transverse spar of the
auxi liary frangn WHe leary, l%eaé uppbbsgiaas Srévidd® v eHrasiphoas s,

so that the pre-assenbled wall elenent hangs su stantlally vertically when
suspended fromzdifdldra.st iThe awingdhgsmovement of the element on the cart
can be-accomplished by means of a hydraulic cylinder, the
piston of which is articulated on a frame holding the
10 auxiliary frame with the wall element.

According to another preferred form, the
apparatus of the invention comprises a vehicle with a boom
for taking up and moving the wall elements, and a monorail
hoist trolley mounted at a storey above. The swinging

15 ° movements of the facade elements on the boom are
accomplished, preferably, by means of hydraulic units.

The auxiliary frame is preferably of rectangular
construction and consists, for exampie,-of welded metal
sections. Since the cross ties are slipped on to the

20. posts, it suffices to fasten only the posts to the
auxiliary frame.; The cross ties and the other curtain
elements (glazing, panels) are held by the posts.

Preferably a transpo?t eye is provided on the
upper transverse spar of the auxiliary frame, which may be

25 offset at an angle to the element posts, so that the
pre-assembled wall element hangs substantially vertically

when suspended from the hoisting apparatus.




f vention will now be further described with reference to the
‘\ agednganyi ng drawi ngs which illustrate, by way of exanple, installation
Qr 0cebses for curtain walls and appayatus therefor in accordance-with the
invention. 5 1In the draw ngs: Figﬁ 1 shows, in front vicew, a portion&qf
a curtain wall of a building; Figure 2 is a section through several stoweys
of the building while under construction, show ng apparatus in 10
accordance with thg,invention and.its _functi@n_ ipn cakrying out a process of
the invention; Figgpg 3N¢RB ?niﬂl;;oﬂ?wvﬁgm?uﬁkgﬁft93¥F§9%§§eﬂbF€d curtain
wal I and f r e L D PLO : ' ¥ o 1
Fi gures ' tfg%hgﬁo\vazlghgn%??‘éﬂ#%%flesén(?%%?nbr?és l(}fﬂ j\[/kg} !l(r)hlsjltsfsl'p#rz%%ees's%gt eps;
Figure 9420wy dibn{didll M1 Bt i Pilddibeld A6k Wl Pegi®l Gapgsendl ed
wal | el enment thereon; Figure 10 is a section through several storeys of a
20 bui | @ndy appddatius GHd¥MEOY | it tdSdfidrncd i @ifle €nha@ndnobavios. ot her
apparatus for carrying out a process of the invention; and Figure 11 shows,
in front Im &he dramiihgskenent presented in an internediate position while

in course of 25 installation. Figure 1 shows, in front view, a portion of
a facade of aFBgnrei Agshewspr idi fgontcuiedi navaprtionpofed owrtain

wall of a building;

Figure 2 is a section through several storeys of the

building while under construction, showing apparatus in
10 accordance with the invention and its function in carrying
out a process of the invention;

Figure 3 shows, in front view, a'partially assembled -
curtain wall and a further wall element in process of being
installed;

15 Figures 4 to 8 show schematic representations of .
various process steps;

Figure 9 shows, in front view, an assembling stand
with a pre-assembled wall element thereon;

Figure 10 is a section through several storeys of a

20 building similar to that illustrated in Figure 2 and
showing other apparatus for carryihg out a process of the
invention; and |

Figure 11 shows, in front view, a wall element
presented in an intermediate position while in course of

25 installation.
Figure 1 shows, in front view, a portion of a

facade of a building, comprising a curtain wall composed of



'mall el ements 10. Each of the wall elenents 10 consists of a post and té%??)g
bar construction, and they conprise mddle posts 12, outer left posts 1 : ’
;outer right posts 16, niddle tie bars 18,(?8per tie bars 20 and lower tie °
bars 22. In 5 the exanple illustrated each'wall elenent has three mddle
postg;ﬂz and one mddle tie bar 18, providing overall dinensions of about
3.0 netres in width and 3.5 netres in height. The wall elenents are

assenbl ed on an auxiliary frame inside the building, fromthe posts and tie
bar o and 10 MALLeGUEReBLGRe t BAEReoBURas ALt TIRBIRRE i cona a5t 08

f ast di ition. Figurd h t.i al ~sectj i,
but ding under LaAT # eeaﬁ%asmﬁqt“%wavé’uf‘-rtofo%é %%@%&ieecﬁo?@rg%ﬁk*@%d%@e
wal |, and al so S e r i -

the devices or %&géﬁsgﬁgggsgg% ?ggﬁ%igg't%%%%g{%%éﬁbﬁu&r& Hade

prefabricated vald Hl@M8E,S dperh@iie Padee 20f andstiakiedt itae bAFsagNbITANG
stand 28 is novably arranged on rails 26 on the floor 24, and has a hei ght

whi ch permss aheorwaiplel iddastibhted pachewdle. e2@ment has thre®middle
upper side the stand 28 presents longitudinally extending spars 30
transverse to \poists ak2 an@pone mdldddes tSiz Gart h8se proviidisg3dverald rests
~an auxiliary frame 34 on which a wall elenent is to be pre-assenbled, |

i mredi atel y priddmengions jofs@Poust 3of. magxes23n widihpandodaSdaedgess ithe

d 36 of the th HNE 34 i h t 0. be bent at I
gggegrgCided.aﬂFﬁgit° efﬂngéfng{éﬁggis aéé gség 1éh gh an aSXi Ea??g €

frame inside the building, from the posts and tie bars, and

10 thereupon brought to the outside of the building and there

fastened in position. |

Figure 2 shows a partial cross-section through
the building under construction and which is to be proﬁided
with a curtain wall, and also shown associated with a floor

15 24 of such building are the de§ices or appafatus necessary
to briné the pre-assembled or prefabricated wall elements
to their place of installation. An assembling stand 28 is
movably arranged on rails 26 on the floor 24, and Has a
height which permits a convenient assembling procedure.

20 On its upper side the stand 28 presents
longitudinally extending spars 30 transverse to which are
éupport rollers 32. On these rollers 32 there rests an
auxiliary frame 34 on which a wall element is to be
pre-assembled, immediately prior to its installation. What

25 may be considered as the upper end 36 of the the auxiliary
frame 34 is shown to be bent at an angle and provided with

a transport eye 38. When a wall element is assembled on
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FAansport eye 38. \Wen a wall elenment is assenbl ed on the frame 34,
&7Ppent end portion 36 is adjacent and projects beyond that-end portion of
Awal I' el enment which is uppernost en install ed. At the sane tine a
portion of the |ongitudval extent of the wall 5 el enent, —
appr oachi ng one-half thereof, projects beyond the opposite end porti on~wéf
the frame. The assenbling stand 28 is positioned relatively close to the

3 where the wall elenents will be installed. Munted on
dmeihel Penfet SRANPPRELICRARE JF A 3¢ BdRBEent side of
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I's defined by longitudinally extending transversely spaced

spar s swhi glleést | I @pSredcEing onslaad Dy itarus,! prdjests doyohd dhect 20
that a frane nmounted on the stand 28 is supported on rollers 32 and the

upper suréppesibte témd qoripiasef thelframe.44 at the sane height, enables a

frame once it has a wall elenent assenbled thereon to be easily and quickly

slid fromthe standthm assemkling istand 48 cisiPegitinnedigelatively

10
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20

25

close to the side of the building where the wall elements
wiil be installed. Mounted on the floor 24 for movement
between the stand 28 and the adjacent side of the building
where the curtain wall is to be erected is a cart 40. as
shown in-Figure 2 there is mounted on the cart 40 a fréme
34" correéponding to the frame 34, on the top of which is
attached a wall'element 10' which has previously been
pre-assembled on the stand 28. The height of the cart 40
corresponds to the height of the assembling stand 28.

The upper side of the cart 40 is defined by
longitudinally extending transversely spaced spars which
are transversely bridged by support rollers 44. The fact
that a frame mounted on the stand 28 is supported on
rollers 32 and the upper surface of the car presents
rollers 44 at the same height, enables a frame once it has
a wall element assembled thereon to be easily and quickly
slid from the stand on to the cart. An axle 46 of the cart
40 at the end thereof adjacent the stand 28, in the |
arrangement shown, is steerable making the cart readily

manoeuvrable to the exterior of the building. A safety

A



3 i
25 40 at the end thereof adjacent the stand 28, in the arrangenment sphoyq, >
i’s” st eerabl e maki ng the cart readily manoeuvrable to the exterior of hégigé
¢buil ding. A safety railing 54 is nounted the floor 24 adjacent \t
out ernost edge, and-a simlar railing is prév ded in connection with
upst agsling from each floor of the building adjacent its outernost edge. As
will be seen, as 5 the cart 40 is noved fromthe stand 28 to the outer
edge of the floor 24, its wheels 60 on an axle parallel to and spaced
outwardly from thei b 34 aie hmeaated lbh cBReKkFIxgraceat ddjacedit! | Dgs 54.
At this tinme the top portion of the cart projects over and beyond the
railing 54 whiclouitermdst edget lamde 4 oshemilamoved Ming nist iprowidedduire f or
fastening a wall elenent. Included between and hingedly coupled to the
- spars 42 by trancammectioni wpbtheandr rupstandisiqofromaeachs floor fofinkhes,
which forms the portion of the top, of the 15 cart 40 outernost fromthat
end whi ch positihsldacHIacent stsh PWERIMPSte @998 t s Stk B9 Ffen., as
bearing a Il el.ement .10 or, 10'. en a frame 34 nti ng,an assenbl_ed
vl | elemem is €1 FaTortd s JSYR AFh (18 SHEh At Hee ghEerg edge of
w Il then be movgd, opy Q. t hg 53 A3 off on.LS”BQELgr ﬁ#ﬁ‘i“e‘f tdggeto

by rel easabl e claﬁ%ipg neans”l ocated TN the vicinrty o e plvotq%%ans 48.
A piston-cylindegpdiid SQewdrdfy Pe¥8halthé axle 46 are located by chocks

adﬁacent the railing 54. At this time the top portion of

the cart projects over and beyond the railing 54 which does
10 not have to be removed during the procedure for fastening a
wall element.

‘Included between and hingedly coupled to the
spars 42 by transversely disposed arresting/pivot means 48
is a frame 53, which forms the portion of the top of the

15 ~cart 40 outermost from that end which positions adjacent
the stand 28 to receive thereon a frame bearing a wall
element 10 or 10'. When a frame 34 mounting an assembled
wall element is slid from the stand 28 on to the top of the
cart 40, it will then be moved on to the frame 53 and

20 temporarily secufed thereto by releasable clamping means
located in the vicinity of the pivot means 48.

A piston-cylinder unit 50,52 is pivotally
connected at one end to a portion of the chassis of the
cart 40 at a location in underlying spaced relation to its

25  top portion 42,44 with the piston 52 which projects from
its opposite end pivotally connected to the frame 53 at a

location spaced from the pivot means 48, in the direction



at one end to a portion of the chassis of the cart 40 at a

n underlying spaced relation to its 25 top portiron 42,44 with

52 which projects fromits opposite end pivotally connected to
] 53 at a |l ocation spaced( m t he pivot nmeans 48, in the directdon

of the—®€nd of the top portion of the cart which first receives thereon &

frame bearing an assenbled wall elenent. Wen the cart 40 is noved

outwardly on the floor 24 to the position where its wheels are chocked as

previously Sne oEStid b L5E BottaBnCudd s HBkt Shidh Widsde energized

to pivot the ane 53 to a vertical position spaced i nmediately outward
from t her Q44 Bfe £0QRe don e f1ame Bea tdre Sfdeibledivd Il ieniintk cl ear
thereof. At the same tinme, as will be obvious, the frame 34' and the wall
el enent WReén léhe cattl 40eisrmevedt edtwardrygenetheél flperp24dtouthe to the
floor 24 and substantially parallel to the adjacent side of the building on
whi ch t hposktior| ehere | §tso whedlsst areedchagkatheageindeRi®BE1lY . e. on the
floor of the storey above, there is_arranged a nonorajl hoist trol]ey 15
58.5 Thidesenibed, | sheprbsrentiy kinder pkt nhdi 2 Wik} \Pe #nergiAethe of the
drawi ng., When the facade elenent 10' on the cart 4Q_has been swng into the
verti cal ®Po®iVosn, the FE3Mp; 5300%,V%?€h§$€n898ﬁtﬁ88k%ﬁ?%ﬁg?he nonor ai |
trolley | S, ed.] e r. ' of ' means
at the primparERERY HutatdCet RORE (ufdf clibe of he kLo AT

the safety railing 54 and clear thereof. At the same time, '

as will be obvious, the frame 34' and the wall element 10'
10 .will be orientated td be generally perpeﬁdicular to the
floor 24 and substantially parallel to the adjacent side of
the building on which the wall element is to be installed.’
On the ceiling 56, i.e. on the floor of the
storey above, there is arranged a monorail hoist trolley
15 58. This trolley is movable on a track pe;pendicularly to
the plane of the drawing. When the facade element 10' on
the cart 40 has been swung into the vertical position, as
described_above, a suspension hoock 62 of the monorail
trolley 68 is engaged in the transport eyé 38'. The
20 " clamping means at the pivot means 48 is now released and
the element 10' with its auxiliary frame 34' is easily
pushed outwards and tfansported. laterally to the
instéllation region. At that region the guidance of the
wall element 10'_can be taken over by the construction
25 workers inside the railing.
In Figure 3 there is shown a partial front view

of a building to which wall elements 10 have already been
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tihe element 10' with its auxiliary frane 34' is easily pushed outwards
t\ﬁnsported | aterally to the installation pegion. At that region the
gui dance of the wall elenent 10' can be V&ken over by the constructio
workers inside the railing. In Figure 3 there is shown a partial front Vview

of a Rwilding to which wall elenents 10 have al ready been applied with a
wal |l elenment 10' which is suspended fromthe trolley 58 and, for exanple,
is transported to the | eft and downwards until it occupies its correct

position in engppddedt wikthhat walddehement ok0 Uirvich iRy suanendeshdmom thes
In broken lines in_this figure _there are shown a spar 64 and stryts 66 aqf
the auxiliary ftxeddeys58 eRdynEorpaxamplandisilra r@ﬁﬂthrﬁ§? aﬁngPQ%
there are fastened only the posts 12, 14 and,16 of the wall e]enent,. The
tie bars are nd;mwfé'g%by‘%'iﬁem&%t PIFHPLGR i Hl'ir FAESRE RPAEE PRey™0 are

gri pped by the aakEadad LIGh' (AESLELOOehS & Ador ) S e MR S0 O

t hrough the bui I's anal 0g gure ustrates the

wal | el emeny 1Gn Widken Wikles! & ail OifiigieeUhdrd il Bhowh d Sspar 64

transported in both horizontal and vertical directions. 15 The wall
element 10'is sind |stritdserosd o dHee auxdiliaayy firamee 334.. Tha ithecspadi Sde

position of the wall elenent 10', which corresponds to that of Figure 4, is
shown to a and its lower spar (not visible) there are fastened only
| the posts 12, 14 and 16 of the wall element. The tie bars
are not fixed by screws to the auxiliary frame, since they
10 are gripped by the posts and their position is stable.
Figure 4 shows a section through the building
which is analogous to Figure 2 and illustrates the wall
element 10' which, with the aid of the hoist trolley 58, is
transported in both horizontal and vertical directions.
15 The wall element 10'is still fastened to the auxiliary
frame 34.
The intermediate position of the wall element
10', which corresponds to that of Figure 4, is shown to a
larger scale in Figure 5. Figure 6 shows the wall element
20 10', the posts of which. have been fastened to the
floor/ceiling 68. The auxiliary frame 34' is still
connected with the posts of the wall element 10°'.
Figure 7 shows the wall element 10' fastened to
the floor/ceiling 58, with the auxiliary frame 34' released
25 from the element 10'. The auxiliary frame can now be
hoisted by the trolley 58 up to the stbrey on which the

swing cart 40 is present. There, the auxiliary frame 34'



scale in Figure 5. Figure 6 shows the wall elenent 20 10", the

f which have been fastened to the floor/ceiling 68. The auxiliary

34' is still connected with tgp posts of the wall element %0'. Figure
s the wall element 10' fasten o the floor/ceiling 58, with the=-,
auxiliary frame 34' released 25 fromthe elenent 10'. The auxiliary
frame can now be hoisted by the trolley 58 up to the storey on which the
swing cart 40 is present. There, the auxiliary frame 34 16 suspended

from t he sisplended & rean tHgnitrdidled 156 texh aydire bearmgted dhecwart 40
and by contraction of the piston-cylinder unit 50 can be brought on to the
upper si ¢#gast end@ o ntheacart) 4¢ @nd Hey i rontzhcpdent ich. theter 5

rel ease of the arresting neans 48, the auxiliary frame 34' can be slid on
the cart PASEORTSYINES T Noddr S@ncanr be breughschp! tagtheannpes. side

il i.,n be provigded with ts, tie_bars, glazi
nd facalpd (R 15 SESE B8] By [r?é#f%%t?“%%rﬁ%&i%l (AgFeRent. 10

' Ik T ' . ' t 28 0on which rgsts an
ot ary ese o g el B e ey ety B 14"

an outer derdibe RASKA Yh e dAOH AR FOPLANERLALY-bh AR €8 che" exanpl e
y screws. The mddl e posts 12 present a closed profrle in
Cross- seqigsembliiy St @8.er MeSlauxkid i¥Y ¥rame 34 can now again
be providéd with posts, tie bars, glazing and facade panels
for assembly of another prefabricated wéll'element.
10 Figure 9 shows, in front view, an assembling
stand 28 on which rests an auxiliary frame 70. Middle
- posts 12, as well as an outer left post 14 and an outer -
'~ right post: 16, are joined with -the auxiliary frame 70, for
- example by screws. The middle posts 12 present a closed
15 profile in cross-section, while the outer posts 14 and 16
have in cross-section an open profile. The posts 14 and 16
are so shaped in cross-section that an outer post part 14
of one element when joined with an outer post part 16 of an
adjoining element yields a composite pést structure with a
20 closed profile 72. Between each two adjacent middle posts
there are provided tie bars 18, 20 and 22, the lower tie
bars 22 being visible in Figure 9.
Figure 10 shows in vertical section a building
with floor/ceilings 74, 76, 78 and 80. On the floor/
25 ceiling 76 there are stored posts, tie bars, glazing,
facade panels and sealing means of a curtain wall of a

building facade, which components are pre-assembled on a
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have in cross-section an open profile. The posts 14 and 16 are so shaped
eross-section that an outer post part 14 of one el enent when joi ned w
.outer post part 16 of an adj oi ni ng elenem: i el ds a conposite post
structure with a 20 closed profile 72.' fBetween each two adjacent M
postisthere are provided tie bars 18, 20 ahd 22, the lower tie bars 22
being visible in Figure 9. Figure 10 shows in vertical section a building
On.the floor/ 25
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pre- assenbl ed enents are ‘conveye ront exterior of

bui | di ng, wher ejp heyorR o ecHe Ektiedided ofr eReabli®laing| OWhé¥e Séhéy &dn de
they are transported to their installation positions. The internediately
stored indi 8i dusispended afeoms acriigtk obrablayxi8di &y Whioch heyntare wal |
el ement 88. There |ikewi se, as in the process already described, only 10
the vertical potransported o |theigndmsdaliationappsiitbonscrews to the
auxiliary franme. On the auxiljary frane 86 there is arraqg§%¥ In the region

of the centre of gravity B tiRteEmediatalghtstered, adivi aBREL90 2Lt h

an assembled on an auxiliary frame 86 into a wall element 88.

There likewise, as in the process already described, only

10 the vertical posts of the wall elements are attached by
screws to the auxiliary frame. On the auxiliary frame 86
there is arranged, in the region of the centre of gravity
of the wall element 88, a ball turntable 90 with an _
eccentric suspension capability.

15 The transport car 82 comprises a steerable
chassis 92, wheels 94, a column 96 mounted on the chassis
and a boom arm 98 which can swing on the column 96. The
vertical swinging movement of the boom arm 98 takes place
above a supporting hydraulic piston=-cylinder unit 100 by

20 which it is controlled. On the free end of the boom arm 98
is a device to which the auxiliary frame 86 is fastened,
through a plate 102 pro#ided on ‘the ball turntable, to the
transport car 82. Swinging movement of the plate 102 is
produced by a piston-cyliﬁder unit 104 which a:ticulates in

25 the end portion of the boom arm 98.

For pre-assembly of a wall element 88 the

auxiliary frame 86 is used, and on this frame the wall



;;ﬁ-n{ric suspensi on capability. 15 The transport car 82
-rrﬁﬁsses a steerable chassis 92, wheels 94, a colum 96 nounted on the

72YS¥'s and a boom arm 98 whi ch cap@swi ng on the colum 96.. The verti cal

‘ gl ng novenent of the boom arm 98 takes place above a supporting -~
hytraul i ¢ pi ston-cylinder unit 100 by 20. which it i's controlled. On the

free end of the boomarm98 is a device to which the auxiliary frame 86 is

fastened, through_ a plate 102 provided op the ball tuyrntable to the
t r anspor tekemend) iy nEoFBtRAEnWikh + hts plongitydinal, BRRERd by a

pi st on-cyl i nder it 104 whigh articul at | 5 ' f th
boom a(rjm@%?:; .%v?ggﬁ‘ﬁ‘f): §°-o Ea'n%ﬁﬁ?s f@lﬁgﬁ% ggt tq:(r%]‘eee%(l |';ér§'nf ?arrte 26
i's used, an n Sqd e t gt h it
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The lar gef%:f’éomf{bf’fté hendebht 85 86C8¢F tRet Bug1B985Li ORFLERS theral lel to

the outsi urlding. After the 5 pre-assenbly of the wall el enent
it s g urgiesl dusdians o thid Walilneldaenteithisughriéd[by rheass ofiza the
auxiliary frame is on top and the ball turntable 90 with the plate 102 can
be j oi nededmmine dwdearthretight 1808 ,t senspekt ther agRilEary hrameeisal |

el enent can be guided between 10 the floor/ceilings 74 and 76 over the
safety raonitep 108 fthedakl thwnhabde &gaisgh the Blake d02 A8 P6, the

I ston
P joined to the boom arm 98 of the transport car 82.

So that the wall element can be guided between
10 the floor/ceilings 74 and 76 over the safeﬁy-failing 106
| fixed at the outer edge of the floor/ceiling 76, the piston
of the piston-cylinder-unit 104 is drawn into its cylinder -
until the wall element 88 lies nearly horizontal. In this
position the transport car 82 travels towards the outside
15 of the building, whereby the wall element 88 is carried
outwards over the railing so that it can be swung into the
vertical by means of the hydraulic piston-cylinder unit
104. The element is now rotated by hand on the ball
turntable 90 through 90°, so that the posts of the wall
20 element 88 assume a vertical position. 1In this position
the element 88 on the auxiliary frame 86 can be suspended
from the overhanging hoist trolley 84. The boom 98 and the
swinging piston-cylinder unit 104 are then released from
the plate 102 of the turntable 90 and the transport car is
25 reversed. The wall element 88 now hangs on the auxiliary
frame 86 suspended from the monorail trolley 84 and can be

guided by hand to its place of installation, for example on
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of the piston-cylinder unit 104 is drawn into its cylinder until the wal
¥6nent 88 lies nearly horizontal. In this position the transport car 83
{ravel s towards the outside 15 of the bz dlng, whereby the wall el emer§ .
88 is carried outwards over the railing so'that it can be swng into the /
verti'gal by neans of the hydraulic piston-cylinder unit 104. The elenent s’
now rotated by hand on the ball turntable 90 through 90[err], so that the
posts of the wall 20 elenent 88 assunme a vertical position. 1In this

position the elteeflodt/ceilingansi Abovy & sAbrSddy afadterfad peilded llememtt he
over hanging hoist trolley 84. The boom 98 and the sw ngi ng piston-cylinder
unit 104 are t1i®O8.rel eased fromthe plate 102 of the turntable 90 and the
transport car is 25 reversed. The wall elenment 88 now hangs on the
auxiliary frame 86 suspeAfisdrf inatahtatbonrof| the ovakl Slement 38 dre s ded
by hand to its place of installation, for_exanple on the floor/ceiling
78 above an al DARGEendhenAUXidiarynframe 86 (5 raleasedt f5AMotthehe

the 5 postd oP e BEcHERt SHERGRt BF G CERNRI RARK Aong 40 GEeghcor
15T 8 e 5o, b, B K 1o B
Figure 11 showguxif) ibE9NiErkingWg6aiBUbkdiRd rébklived by the transport car
82 in order to recommence the assembly cycle.
Figure 11 shows, in front view, a building with
10 wall elements 108 already installed and a wall element 88
which is still connected with the transport vehicle 82 by
way.of the turntable 90 through its auxiliary frame 86.
The wall element_88 is in process of being rotated
precisely through 90°, in order to be positioned so that it
15 can be suspended f;om the trolley 84 and released from the

transport car 82, when it can be transported to its place

of installation.



wel | el enents 108 al ready installed and a wal| el ement 88 which is
jﬂiyonnected with the transport vehicle 82 by way of the turntable 90

t ch; its auxiliary frame 86. The :ng eIengﬂ%_§§_L§ﬁLn_pLoeess,of bei ng
ro #d precisely through 90[err], i der t0 be positioned so that it 15
can be suspended fromthe trolley 84 and rel eased f NSPOrt Cales
82, when it can be transported to its place of i W“E “r CLAI M5: 1.
A process for the installation of curtain walls i ng using
prefabri gahepmgwal | el enments, wherein each wall elenent consists of a post
and tie bar construction 5 and in each case the posts and tie bars are
assenbl ed on a floor of the building on a reusable auxiliary frame into one
wal | elenment, the posts are fastened to the auxiliary frane so that the
wal | el enent angrideessuxidd athe firstaXlatien tofnswotd bl walbs tofihach

guar antees safe handling as the 10 wal | element is conveyed fromi nside
the buil #uiddinga wsimg prefabricatad abalbl aelementhe wheaeino ededh out si de
of the building, where the wall elenent is brought into a vertical position

and susp¥addd edemedits taanp iEHfaref U3 ?Sﬁhﬁéﬁ tﬂel?aFfémﬂﬁﬁﬁRQFAR&tlcalIy

and/ or horlzqntall to the required 15 i.nal position, whi ch the wal |
el eﬁent Aed; 48y %alcé‘d ae e °r‘|"§§ &hd H:é'eolhalr(ﬁ Rf Ca 2 & ™ t her eof .
2. PEIERSS oF U Wi 105,60 44" & LAELEBHA LU&iTYALY' Frdhme into

one wall element, the posts are fastened to the auxiliary
-frame so that the ﬁall element and the auxiliary frame form
a trahsportable unit which guarantees safe handling as the

10 wall element is conveyed from inside the building by a cart
or vehicle movable across the floor to the outside of the -
building, where the wall element is brought into a vertical
position and suspended on hoisting apparatus by which it is
transported vertically and/or horizontally to the required

15 final position, at which the wall element is installed on

fastenings on the building at the exterior thereof.

2. A process according to claim 1, wherein the auxiliary
frame overhangs the pre-assembled wall element at the upper

side thereof.

20 3. A process according to claim 1 or claim 2, wherein the

auxiliary frame is swingably arrestable on the cart.

4, A process according to any one of claims 1 to 3,

wherein the pre-assembled wall element on the auxiliary



firame overhangs the pre-assenbled wall elenent at the upper side there
éﬁ’ : A process according to claim1l or claim2, wherein the ayxi
frame |s swi ngably arrestable on the cart .~ A process according|t

one of claims 1 to 3, wherein the pre-as | ed on the r/
auxi l gary * C L frane is suspended froth Hl ui nélﬂparat us\a
after the fastening of the wall elenent to the e building the

auxiliary frame is detached fromthe posts, then the auxiliary frane is
-drawn away by tde0iid | difkpende P! tite SRE1s b UAPParates] edndnatber
cart, is disengaged fromthe hoisting apparatus, is swng into the
horlzontal'posmﬂénrggubﬂﬁhgrdfmfmﬁredlloe&eménndtonthbicktamdphemﬁmﬁhe
el ement is pre-assenbled. 5. A process according to claim4, wherein
support 10 bl il Ie¥inqarheprams dethxy frameais detaghedh&roma o PasHs -
upper sides thereof, and the_auxiliary frame_is conveyed on th se, rol |l ers.
6. A process ﬁwbrthﬁgatllsléllarm frapgeds Araen AV g@ q dei:

out er surface_thereof upper is 15 assenbl ed on the. auxili
whi ch is tSaken 3RPaFRY "hg %Rﬁé’l A& ons thg, G8& sy 15 Sr%f‘%gggﬁ

o | ary {1 A o ks %@% LFofHAA T P Mo R Rorsiinti

position and is transferred to a stand on which another

wall element is pre-assembled.

5. A process according to claim 4, wherein support
10 rollers are provided on the cart and on the stand on the
upper sides thereof, and the auxiliary frame is conveyed on

these rollers.

6. A proéess according to claim 1, wherein the wall
element with the outer surface thereof'uppermost is

15 assembled on the auxiliary frahe which is taken up by the
cart, the wall element is turned by a turning device
through 180° so that the auxiliary frame lies on top, and
the auxiliary frame is provided with a turntable with an
eccentric suspension device, with which the auxiliary frame

20 is fastened to a boom of the cart.

7. A process according to claim 6, wherein after the
installation of the wall element on the fastenings on the
building the auxiliary frame is released, the auxiliary

frame with the hoisting apparatus is brought back to the



-

ccentric suspension device, with which the auxiliary frame—=20" is R

agtened to a boomof the cart. 7. A process accordi ng to claim®,

grein after the installation of t2pall el ene “ﬁml ni ngs on the
Alding the auxiliary frame is rel®ased, the aux mm‘ﬁl th the
hoi sting apparatus is brought back to the cart ande t akeMt up by the
| atter, and then on the auxiliary frame another wall elenent is assenbl ed.
8. Apparatus for carrying out a process according to any one of clains 1

to 5, COgulsSigiy a&%l@eﬁ?‘i&?' f%ﬂ@bia&égr, t ,*dst%f LHe ﬁ%?%ﬁ’yo‘c a

wal | el ement on an auxiliar rane, a car onvey| ng t el enent
from the drafpled dretHes Q)ath_r iQlement! 12 Rdiskdbreaand a nonorail hoist trolley
nounted on a fl oor above. 9. Appar at us according to claim8, wherein on
the upper 10 side of the tabl e or stand and the upper side of the cart
support rollers are provided for the shifting of the auxiliary frame. 10.
Appar at u8.accappamtius doai maBnying aiuh & progeEs adwwrdiong Bndeny t he
cart in a transfer position stands out 15 beyond the exterior of the

bui | di ngeRgh®PHrFiakmgatt tPhérre Wrﬁﬁd-\ngdéﬂ‘ AseenblingetaBleopPrarresting

the auxiliary franme. 11. S acc r.di to.claim 10, wherein the
arre€t| nFEAh LOF Ehe AT 3 f?ah‘é‘ 3‘% ments G &b L ARy

frame, a cart for conveying the wall element from the table

w

to the exterior of the building and a monorail hoist

trolley mounted on a floor above.

9. Apparatus according to claim 8, wherein on the upper -
10 side of the table or stand and the upper side of the cart
support rollers are provided for the shifting of the

auxiliary frame.

10. Apparatus according to claim 8 or claim 9, wherein the
front end of the cart in a transfer position stands out
15 beyond the exterior of the building, and on the cart there

are provided arresting means for arresting the auxiliary

frame.

11. Apparatus according to claim 10, wherein the arresting

means are provided on a frame which is swingable on the

20 cart.

12. Apparatus according to claim 11, wherein there is

provided on the cart a hydraulic -piston-cyiin‘der unit the



20 cart. 12. Apparatus according to claim211l, wherein there is provid
Oon'the cart a hydraul i c piston-cylinder unit the * C L M
piston of whi.ch is artitulated on the sw Ie frame. 13. Apparatus for
carrying out a process according to clai sing a cart
for &gnveying the wall elenment to the exteri or lm’m”ul—“n and a 5
monor ai | hoi st troll ey nounted on a fl oor above, theccart shasl ng a boom for
taking up an auxiliary frame.on which the wall element is to be_ assenbl ed."
14. Apparatus aPést@PngfiWhirhi is1artifelatad; aRr Ehesspingrbte Erande
vehi cl e boom a hydraulic piston-cylinder 10 unit for sw nging the wall

el ement into the horizontal position, and on the free end of the boomthere

|'s provided a f§§te“hﬁga?5EﬁEQQﬂEPt %f%xgﬁ%SSQQE@%ﬁﬁoﬁ%?@“é%%b@éinér@%E

15. Apparatus accordi 0 any one 0 ereirn’the

auxiliary framechainf 6 @t w&n@rﬂ%&?{‘ﬁsiﬁ?”ﬁv%ﬁﬁ %%&Mﬁﬁﬁg % he

formed with fastenlng nmeans for the posts of The wall el enent

Apparatus accor ¢angd teldmeritn 46, tHEr éxfePidF ABEPle CYALILALIRGPViagAd Hn the
upper transverse spar of the 20 auxiliary frame. 17. Apparatus according
to claim15, whaoebratibehbistspeaolley mounted on a floor above, the cart

having a boom for taking up an auxiliary frame on which the

wall element is to be assembled.

14, Apparatﬁs according to claim 13, wherein thefe.is

provided on the.vehicle boom a hydraulic piston-cylinder
10 unit for swinging the wall element into the horizontal

position, and on the free end of the boom there is provided

a fastening arrangement for attachment of an auxiliary

frame.

15. Apparatus according to any one of claims 8 to 14,
15 wherein the auxiliary frame is of rectangular form and
transverse spars thereof are formed with fastening means

for the posts of the wall element.

16. Apparatus according to claim 15, wherein a transport
eye is provided on the upper transverse spar of the

20 auxiliary frame.

17. Apparatus according to claim 16, wheréiﬁ the transport

eyé is angle-shaped.



18. Apparatus for the installation of curtain walls
substantially as herein particularly described with A

nce to Figures 1 to 9, or Figupes 10 and 11, of t cconpanyi ng
| 2 i

18. Apparatus for the instailation of curtain walls of a
building, substantially as herein particularly described

with reference to Figures 1 to 9, or Figures 10 and 11, of

the éécompanying drawings.
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