
EP 0 357 737 B1 Description The invention provides a lift shaft comprising
a stack of separate self-supporting prefabricated shaft mod- ules, used as
containers to carry a fully assembled lift car and a counterweight between
the factory and the 5   building site, each module having a structural
strength sufficient to support the module or modules above whereby the
shaft can be supported from a lower module, an uppermost module containing
winding apparatus for a lift car and a counterweight to raise and lower the
car and a counterweight In the shaft and each module having door means
operable in conjunction with the lift car to provide access to and from the
car when the car is disposed In the respective module. 10      Thus the
lift shaft system defined above provides a much faster way of installing
and commissioning lifts involving prefabricating lift shaft modules
including lift motor rooms for erection on site. The lift shafts are made,
preferably, of sheet steel sections which are joined together to form tubes
with open tops and bottoms. These tubes are typically sized to meet
individual building floor to floor height dimensions and the number 15   of
lifts required in each shaft. The only restrictions imposed on the sizing
of the shafts is determined by trans- portation or crane capacity
limitations. A lift shaft construction of this kind Is known from the DD-PS
90202. The shaft modules are made of sheet steel or plastics. The lowermost
module is bolted on a base plate. The upper and lower peripheries of the
mod- ules have flange fittings with guide brackets. Once stacked the
modules are bolted or bonded. The uppermost 20   module contains the
equipment to raise and lower the lift car In the shaft. The main
disadavantage of the known lift shaft construction lies in the extensive
requirement for skilled on site labourfor lift installation work. Another
disadvantage Is that forthe inherent equipment ofthe modules there is
neither a weather proof nor a dirt proof protection during transport and on
site Installation work. The invention has the purpose of the creation of
lift shaft modules enabling an economical and simple erec- 25  tion of lift
shafts. This purpose is net by the lift shaft according to claim 1. The
advantage attained by the Invention Is to be seen substantially in that the
lift shaft modules with all the equipment can be fitted under factory
conditions away from the building site. The lift shaft modules are designed
so that they can be used as containers for fully assembled lift cars and/or
counterweights between the factory and the building site so that a lift
shaft module can be craned into so  position with complete car and/or
counterweight One of the modules is prefabricated with the lift car and/or
counterweight installed and temporarilysupported in the module
fortransportto a direction on site, the arrange- mentbeing such thatoncethe
module has been erected, the carand the counterweight are coupled to the
wind- ing means in the uppermost module and the temporary supportforthe
carand the counterweight in the module is then released to enable the car
and the counterweight to be raised and lowered in the shaft. 35      Each
storey height lift shaft module leaves the factory as a sealed weatherproof
containerlike unit The top and bottom openings of each lift shaft module
are sealed with translucent glass fibre reinforced plastic (G.R.P.) covers.
The bottom cover is removed on site shortly before each module is craned
into position. The top cover remains until shortly before the next module
is due to be placed in position. The ribs of the channel sections of the
lift shafts are spaced and sized to facilitate the attachment on site 40
of plasterboard sheets which provide the requisite fire resistance for the
lift shafts. The design of the channel sections is such that they can be
used as permanent shuttering for in-situ concrete lift shafts if required
(as described in U.K Patent No. 2015615). The design of the joints between
each liftshaftsection Is such thattheycan be plumbedand levelled quickly
and accurately. Tolerances achieved are far lower than those normally
possible for traditionally constructed lift 45  shafts. The design of the
joints is such that they provide seals against penetration of fire and
smoke using a fire stop compound applied from both above and below the
joint. The underside of the junction between the pressed metal formwork and
the upper face of the lower steel angle is sealed using a gunned firestop
mastic compound and then a liquid fire stop compound is applied to the top
side of the pressed metal formwork. A resilient foam so plastic strip
(which also seals the joint between the lift shaft and the G.R.P. covers)
prevents rainwater or fire stop compound in its liquid state from entering
the lift shaft during the erection phase. The following Is a description of
same specific embodiments of the invention reference being made to the
accompanying drawing in which: 



55  Fig. 1         is a perspective view of a lift shaft according to the
Invention comprising prefabricated shaft modules ; Fig. 2        is a
perspective view of one of the modules showing temporary cross-bracing and
covers for transport; 2    EP 0 357 737 B1 Fig. 3        illustrates the
module of Fig. 2 in transport; Fig. 4        is a perspective view of part
of a wall construction for each lift module; Fig. 5        illustrates an
alternative section panel for the walls; Fig. 6        illustrates a joint
between adjacent upper and lower modules; 5   Fig. 7         illustrates an
alternative floor construction adjacent the joint between the modules; Fig.
8 to 10    illustrate further constructional features and Fig. 11
illustrates the arrangements of the lowermost module. In the Figs. 1 to 11
the lift shaft comprises prefabricated fully assembled shaft modules 1
including one or 10    more plain modules, a module in which a fully
assembled lift car 2 and/or a not shown counterweight are tem- porarily
supported for transit to the site and erection on site, a fully assembled
upper lift motor room module 3 including winding apparatus 4 and electronic
equipment 5 for the lift and a pit module 6 suspended from the module 1
above to lie in a preformed pit 7 in the lowermost part of the building. A
temporary cross-bracing fixed to the top and the bottom for transit of the
modules 1; 3 ; 6 is designated by 8 and a weatherproof temporary 15
transluscent G.R.P. cover bolted to the top and the bottom for transport of
the modules 1; 3 ; 6 is designated by 9. In transport the door opening of a
module is located lowermost on a transport vehicle 10. An external facing
of the lift shaft is shown in Fig. 4. Figs. 5 and 8 depict a plan of
alternative wall panel profiles. The modules 1; 3; 6 have walls formed from
vertically extending channel section members of gal- vanized steel sheets
11. They are rivetted or press jointed together side by side with the
channels facing out- 20 wardly of the shaft whereby the basis of channels
12 form a continuous Internal surface around the shaft. The joint 13 of the
steel sheets is sealed by a mastic. In the channels 12 mineral wool 14
bonded to steel 18 provided to reduce sound transmission and drumming.
Prepunched openings for services are designated by 15. Two thicknesses of
plasterboard 16; 17 with lapped joints are screwed to the steel ribs 18 of
the module. The joints of the outer plasterboards 16 are closed by a
taperedged plasterboard 19. 25      Details of a joint between adjacent
upper and lower modules are shown in Figs. 6 and 7. The upper and lower
peripheries of the modules 1; 3; 6 have encircling flanges 20 and the
modules are stacked with spacer means in the form of shim plates 21 between
the adjacent flanges 20. Compressible weather sealing strips 22 are located
between the shim plates 21. Bolts and locating pins permitfast and acurate
plumbing of the modules when installing them on site. On the Inner side of
the joint a preformed metal formwork 23 is provided and filled 30 with a
fire stop compound 24 and dryish concrete 25 to ensure a fire and smoke
resistant joint between lift mod- ules. At the level of the fire and smoke
resistant joint a concrete floor 26 is formed. Figs. 9 and 10 depict lift
shafts wall construction options. The module walls are used as permanent
shut- tering and reinforcement for in-situ concrete lift shafts whereby the
shaft wall consists of steel sheets 11 and a fill of in-situ concrete 27.
35      Fig. 11 shows a vertical section trough the lower most or pit
module 6 extending into the pit7 in the basement 28 of the building and
being suspended from the module 1 of the first floor 29. The first floor
module 1 is adapted to be supported in the structure of the building to
support the modules 1; 3 of the shaft above. If necessary, the lift pit can
be incorporated into the pit module 6. If so, an integral floor 30 is
provided In the lowermost module 6. The structural loads of the pit module
6 are carried to the module above and transferred to the adjacent floor 40
structure. Claims 45      1. Lift shaft comprising a stack of seperate
self-supporting prefabricated shaft modules (1; 3 ; 6), used as containers
to carry a fully assembled lift car (2) and a counterweight between the
factory and the building site, each module having a structural strength
sufficient to support the module or modules above whereby the shaft can be
supported from a lower module, an uppermost module (3) containing winding
apparatus (4) for the lift 



car (2) and the counterweight to raise and lower the car (2) and the
counterweight in the shaft and each module 50    having door means operable
in conjunction with the lift car (2) to provide access to and from the car
(2) when the car (2) is disposed in the respective module, characterised in
that the top and bottom module openings are sealed with covers (8, 9)
cooperating with encircling flanges (20) and sealing strips (22) at the
upper and lower peripheries of the modules to form a weatherproof
containerlike unit and that the modules are stacked with spacer means (21)
between the adjacent flanges (20) of upper and lower modules and sealing
strips (22) bet- 55 ween flanges (20). 2. Lift shaft according to claim 1,
characterised in that a preformed metal formwork (23) Is provided and filed
with a fire stop compound (24) and dryish concrete (25) at joints between
adjacent upper and lower mod- ules to seal the joints against penetration
of fire and/or smoke. 3    EP 0 357 737 B1 Fig. 3        illustrates the
module of Fig. 2 in transport; Fig. 4        is a perspective view of part
of a wall construction for each lift module; Fig. 5        illustrates an
alternative section panel for the walls; Fig. 6        illustrates a joint
between adjacent upper and lower modules; 5   Fig. 7         illustrates an
alternative floor construction adjacent the joint between the modules; Fig.
8 to 10    Illustrate further constructional features and Fig. 11
illustrates the arrangements of the lowermost module. In the Figs. Ito
lithe lift shaft comprises prefabricated fully assembled shaft modules 1
including one or 10   more plain modules, a module in which a fully
assembled lift car 2 and/or a not shown counterweight are tem- porarily
supported for transit to the site and erection on site, a fully assembled
upper lift motor room module 3 including winding apparatus 4 and electronic
equipment 5 for the lift and a pit module 6 suspended from the module I
above to lie in a preformed pit 7 in the lowermost part of the building. A
temporary cross-bracing fixed to the top and the bottom for transit of the
modules 1; 3 ; 8 is designated by 8 and a weatherproof temporary 15
transluscent G.R.P. cover bolted to the top and the bottom for transport of
the modules 1 ; 3 ; 6 Is designated by 9. In transport the door opening of
a module Is located lowermost on a transport vehicle 1 0. An external
facing of the lift shaft Is shown in Fig. 4. Figs. 5 and 8 depict a plan of
alternative wall panel profiles. The modules 1 ; 3 ; 6 have walls formed
from vertically extending channel section members of gal- vanized steel
sheets 11. They are rivetted or press jointed together side by side with
the channels facing out- 20   wardly of the shaft whereby the basis of
channels 12 form a continuous internal surface around the shaft. The joint
13 of the steel sheets is sealed by a mastic. In the channels 12 mineral
wool 14 bonded to steel Is provided to reduce sound transmission and
drumming. Prepunched openings for services are designated by 15. Two
thicknesses of plasterboard 18 ; 17 with lapped joints are screwed to the
steel ribs 18 of the module. The joints of the outer plasterboards 16 are
closed by a taperedged plasterboard 19. 25      Details of a joint between
adjacent upper and lower modules are shown in Figs. 6 and 7. The upper and
lower peripheries of the modules 1 ; 3 ; 6 have encircling flanges 20 and
the modules are stacked with spacer means in the form of shim plates 21
between the adjacent flanges 20. Compressible weather sealing strips 22 are
located between the shim plates 21. Bolts and locating pins permit fast and
acurate plumbing of the modules when installing them on site. On the inner
side of the joint a preformed metal formwork 23 Is provided and filled 30
with a fire stop compound 24 and dryish concrete 25 to ensure a fire and
smoke resistant joint between lift mod- ules. At the level of the fire and
smoke resistant joint a concrete floor 28 Is formed. Figs. 9 and 1 0 depict
lift shafts wall construction options. The module walls are used as
permanent shut- tering and reinforcement for in-situ concrete lift shafts
whereby the shaft wall consists of steel sheets 11 and a fill of in-situ
concrete 27. 35      Fig. 11 shows a vertical section trough the lowermost
or pit module 8 extending into the pit 7 in the basement 28 of the building
and being suspended from the module I of the first floor 29.
Thefirstfloormodule 1 is adapted to be supported In the structure of the
building to support the modules 1 ; 3 of the shaft above. If necessary, the
lift pit can be incorporated into the pit module 6. If so, an integral
floor 30 is provided in the lowermost module 6. The structural loads of the
pit module 6 are carried to the module above and transferred to the
adjacent floor 



40  structure. Claims 45      1. Lift shaft comprising a stack of seperate
self-supporting prefabricated shaft modules (1; 3 ;6), used as containers
to carry a fully assembled lift car (2) and a counterweight between the
factory and the building site, each module having a structural strength
sufficient to support the module or modules above whereby the shaft can be
supported from a lower module, an uppermost module (3) containing winding
apparatus (4) for the lift car (2) and the counterweight to raise and lower
the car (2) and the counterweight in the shaft and each module 50  having
door means operable in conjunction with the lift car (2) to provide access
to and from the car (2) when the car (2) is disposed in the respective
module, characterised in that the top and bottom module openings are sealed
with covers (8, 9) cooperating with encircling flanges (20) and sealing
strips (22) at the upper and lower peripheries of the modules to form a
weatherproof. containerlike unit and that the modules are stacked with
spacer means (21) between the adjacent flanges (20) of upper and lower
modules and sealing strips (22) bet- 55   ween flanges (20). 2. Lift shaft
according to claim 1, characterised in that a preformed metal formwork (23)
is provided and filled with a fire stop compound (24) and dryish concrete
(25) at joints between adjacent upper and lower mod- ules to seal the
joints against penetration of fire and/or smoke. 3 3    3. Lift shaft
according to claim 1, characterised in that the modules (1; 3 ; 6) have
walls formed from ver- tically extended channel section members (11)
secured togetherside by side with the channels (12) facing out- wardly of
the shaft whereby the basis of the channels (12) form a continous internal
surface around the shaft. 4. Lift shaft according to any of the preceding
ciaims, characterised In that the next to lowermost module 5   (6) of the
shaft Is adapted to be supported in the structure of the building to
support the modules (1; 3) of the shaft above and the lowermost module (6)
of the shaft is suspended from the module above to extend Into a lift pit
(7) in the lower part of the building. 10 PatentansprOche 1. Liftschacht,
welcher einen Stapel von separaten, selbstiragenden, vorfabriiorten, als
Behalter zum Befordern einer voll ausgeruisteten Aufzugskabine (2) und
sines Gegengewichts zwischen der Fabrik und der Baustelle gebrauchten
Modulen (1, 3, 6) des Schachtes aurwvlst, und jedes Modul sine genugende
konstruk- 15 tive Festfgkelt hat, urn des obere Modul, oder die oberen
Module 2U tragen, wodurch der Schacht von einem unteren Modul getragen
werden kann, eln oberstes Modul (3) die Antriebsapparate (4) flr die
Auftugskabine (2) und des Gegengewichtzum Heben und Senken derAufzugskabine
(2) und des Gegengewichts Im Schacht urnfasst und jades Modul
Trirausrrustungen aufwaist, welche In Verbindung mit der Aufzugskabine (2)
antreib- bar sind, um einen Zugang zu der und von derAuftzugskabine (2) zu
schaffen, wenn die Aufzugskabine (2) Im 20  entsprechenden Modul anwesend
Ist, dadurch gekennzeichnet, dass die oberen und die unteren Offnungen des
Module mitabgedichteten Deckein (8, 9) verschlossen sind, welche mit
iilfevon am oberen und am unteren Rand am Umfang der Module sngeordneten
Fianschen (20) und Dlchtungsstreifen (22) eine wasserdlchte, con-
tainerartige Einheit bilden, und dass die Module zwischen den
aneinanderstossenden Fianschen (20) von obe- ran und unteren Modulen mit
Dlstanzierungsmitteln (21) und zwischen den Flanschen (20) mit 25
Dichtungsstreifen (22) gestapelt sind. 2. Aufzugsschacht nach Anspruch 1,
dadurch gekennzolchnot, dass an den Stossstellen zwischen zwel benachbarten
oberen und unteren Modulen vorgefonmte Metallformteile (23) vorgesehen
sind, welche mit einer fouerhemmenden Masse (24) und einem schwach
angefeuchteten Beton (25) ausgeffillt sind, um die Stoss- stellen gegen das
Eindringen von Feuer und Rauch abzudichten. 30      3. Aufzugaschacht nach
Anspruch 1, dadurch gekennzelchnet, dass die Module (1, 3, 6) Winds aus
senkrecht veriaufonden, im Querschnitt elnen Kanai bildenden Elemonten (11)
auvwelson, welche mit vom Schacht nach aussen gerlchteten Kanllen (12),
Sale an Seite aneinander befestgt sind, wobel die Basis der Kanale (12)
eine durchgehende Filache auf allen Inneren Selten des Schachtes bilden. 4.
Aufzugsschacht nach elnem dervorhergehenden AnsprOche, dadurch
gekennzelchnet, dass das zum 35  untersten Modul (6) nlchste Modul des
Schachtes eln entsprechend angepasstes, in der Konstruldion des 



Gebaudes getragenes Modul ist, welches die darfiberilegenden Module (1, 3)
des Schachtes trigt und an dem des unterste Modul (6) des Schachtes hingend
In sine Schachigrube des unteren Teiis des Gebaudes hinein- ragt 40
Revendlcatlons 1. Cage d'ascenseurcomprenant un emplement de modules de
cage prbfabriques (1; 3 ; 6) Indbpendants et slpards, servant de conteneurs
pour transporter une cabine d'ascenseur (2) complltement assembl6e et 45 un
contrepoids, entre l'usine et lesite d'un batment, chaque module ayant une
resistance structurale suffisante poursupporter le ou les modules places
au-dessus, la cage pouvant ainst etre support6e a partir d'un module
inffileur, un module extreme superleur (3) contenant un treull (4) pour la
cabins d'ascenseur (2) et le contre- poids, afln de fars monteretdescendre
la cabins (2) et le contrepolds dans la cage, chaque module comportant des
moyens formant porte pouvant etre actionnes conjointement avec la cabIns
d'ascenseur (2) pour fournir 50  un acchs vers et depute la cabins (2)
lorsque cette demiere est situe dans le module correspondent, carao-
tefisae en ce quo lea ouvertures sup6rieure et inf6rieure des modules
sontferm6es de fagon 6tanche par des couvercies (8, 9) cooperant svec des
brides de ceinturage (20) et des bandes d'tanchleite (22) situees au niveau
des peripheries supdrieure et Inferieure des modules, asin de formerune
unite analogue A un conteneur, protegee contre lea intemplries, et en ce
qua ies modules sont empiles avec des moyens d'espacement (21) 5s  entre
les brides (20) adjacentes de modules superieuret hrifrleur et des bandes
d'etancheite (22) entre lea brides (20). 2. Cage d'ascenseur selon la
revendlcation 1, caracterisee en ce qu'il est prevu une ossature mltallique
preform6e (23) remplie avec un composant pare-fbu (24) etdu blton
falblement humid1f1l (25), au niveau des 4    EP 0 357 737 B1 joints entre
des modules sup6rieur et inferieur adjacents, afin de rendre les joints
Rtanches vIs-a-vis de la pen6- tration du feu etlou de la fum6e, 3. Cage
d'ascenseur selon la revendicatlon 1, caract6rls6e en ce quo lea modules (1
; 3; 6) comportent des parolsforrnes d'6liments (1 1) ayantune section en
fbrne de canal, s'6tendantverticalementetflx6s entre 5   eux cote-A-cft,
lea canaux (12) 6tant toum6s vers I'ext6rleur de la cage de sotse quo la
base des cannaux (12) forme une surface interieure continue autour de la
cage. 4. Cage d'ascenseur selon l'une queloonque des revendicatfons
pr6cedentes, caracteis6ee on ce que le module falsant suite au module
extreme Infdrleur (6) de la cage est sdapte pour etre supporte dans la
structure du batiment afln de supporter les modules (1; 3) de la cage qul
sont situ6s au-dessus, et en ce quo le module i1  extreme infirleur (B) de
la cage est suspendu au module superleur afin de s'etendre dans une fosse
d'ascen- seur (7) sltu6e dans la partls inferieure du batiment. 15 20 25 30
35 40 45 50 55    


