
IP1718E 1 Elevator system having two elevator cars The invention
relates to an elevator system with two elevator cars, which are
movable along a common travel path independently of one another. In
order to improve the transport capacity of an elevator system with
small demand on space two elevator cars are arranged in the same
elevator shaft. The two elevator cars are movable independently of
one another along a common guide path usable by both.  Such elevator
systems with two or optionally more than two elevator cars in the
same elevator shaft are primarily provided for high buildings. The
merits of these double car elevators are relevant particularly when
the individual elevator cars can circulate at a comparatively high
speed. Even in conventional elevator systems with only one elevator
car, in the case of elevator systems of that kind with several
elevator cars tensioning devices with lower cables are provided when
travel speeds above a certain limit speed, for example above
approximately 2.5 m/s are envisaged. The tensioning device for the
lower cables preferably acts in blocking manner in order to prevent
the counterweight from jumping when the car safety brakes come into
action, for which purpose the counterweight is retarded by a reaction
force introduced into the elevator shaft. Due to the vertically
fluctuating arrangement of two elevator cars it is difficult to
accommodate drive elements, supporting elements and traction elements
in the form of flexible flat belts and/or cables as well as roller
arrangements for drive, guidance and deflection of the supporting
elements and traction elements in the common elevator shaft. As
further flexible elements the lower cables must also be arranged
together with the rollers required for the deflection and guidance
thereof. A further requirement is to realise a suitable introduction
of the forces into the elevator cars. WO 2006/065241 discloses an
elevator system of that kind with two elevator cars which can be
moved independently of one another along a travel path able to be
utilised by both elevator cars. The two elevator cars are suspended
at individual supporting and traction means and have individual
counterweights. The upper elevator car has a central 1:1 suspension
and the lower elevator car has a symmetrical 1:2 suspension and
deflecting  



2 rollers for guidance or directing the supporting and traction
means. A satisfactory solution for the mounting, deflecting and
guidance of lower cable arrangements is not described. It is now the
object of the invention to propose a faultlessly functioning elevator
system, which can be operated with all requisite safety, with several
elevator cars. According to the invention fulfilment of this object
is by way of the features of claim 1. Further developments of the
elevator system according to the invention are defined by the
dependent claims. The new elevator system thus comprises a first
elevator car and a second elevator car, wherein the first elevator
car is always arranged below the second elevator car. The two
elevator cars are movable along a common travel path and are drivable
substantially independently of one another. The first, lower elevator
car has a supporting and traction means, at which it has 1:2
suspension and which has two regions or ends which are guided by
means of a first deflecting roller arrangement. The deflecting roller
arrangement comprises two deflecting rollers mounted at the lower
region of the first elevator car. In a preferred arrangement the
forces are introduced into the elevator car substantially
symmetrically, preferably centrally symmetrically. A counterweight
associated with the lower elevator car is coupled therewith. In
addition, a lower cable arrangement with a lower cable is provided,
which is mounted by one end thereof on the first elevator car
preferably at least approximately centrally and has 1:1 suspension.
The lower cable is tensioned by means of a first lower-cable
tensioning device. The lower cable is fastened by its other end to
the first counterweight. The second upper elevator car similarly has
a supporting and traction means, at which it has, preferably at least
approximately centrally, 1:1 suspension. It is coupled with a second
counterweight associated therewith. Also provided is a lower cable
having two lower cable ends which are mounted at the upper elevator
car. The lower cable ends have, at least approximately
centre-symmetrically or diagonally, 1:2 suspension by means of a
first deflecting roller for the first lower cable end and a second
deflecting roller for the second lower cable end. The lower cable is
tensioned by means of a second lower-cable tensioning device. The
lower cable ends are fixed in that the first lower cable end is
fastened to a first fastening point and the second lower cable end is
fastened to a second fastening point, wherein at least one of the
fastening points is disposed at a weighting  3 body which is
suspended at the lower cable end connected therewith or which is so
arranged and - optionally elastically - fastened or held that it can
move vertically relative to the base of the elevator shaft at least
through a certain degree of play. 



The deflecting rollers for the two ends of the supporting and
traction means of the lower elevator car on the one hand and the
deflecting rollers for the two cable ends of the upper elevator car
on the other hand are preferably arranged at different horizontal
spacings and at least approximately point-symmetrically diagonally
relative to one another. Preferably, lower cable arrangements with
tensioning devices for each elevator car are present. In this
connection, the numerous flexible elements are preferably so mounted
that sufficient spacing between adjacent flexible elements is always
present so as to avoid mutual impairments. With particular preference
symmetrical and/or central introduction of the forces of the
supporting and traction means into the elevator cars is also present
and equally the forces of the lower cable arrangements are preferably
also introduced symmetrically or centrally. In a preferred embodiment
the new elevator system is so designed that the lower-cable
tensioning device of the lower cable of the first elevator car is
arranged below the supporting and traction means of the first
elevator car, i.e. the fastening point of the lower cable at the
first elevator car lies below the supporting and traction means of
the first elevator car, for example on a yoke which is fastened to
the first elevator car. The lower-cable tensioning device for the
lower cable of the lower elevator car has a roller arrangement which
is fastened in stationary position or with small play to a wall of
the elevator shaft. Alternatively, this lower-cable tensioning device
can comprise a deflecting and weighting arrangement which is
suspended as a block at the lower cable. The lower cable arrangement
of the upper elevator car can be conceived in such a manner that the
fastening points of the two lower cable ends are stationary and that
the lower-cable tensioning device comprises a roller and weighting
arrangement which is suspended at the lower cable as a block.
IP1718E 4 point of the other lower cable end can then be fastened in
stationary position at a boundary of the elevator shaft, for example
at the base of the elevator shaft. In a particularly preferred
development of the new elevator system it can be provided that at
least the tensioning device of one of the lower cables of the first,
lower elevator car or of the second, upper elevator car comprises a
braking and/or blocking device, preferably with a hydraulic cylinder
and a pressure blocking valve, in order to brake the lower cable or
keep it stationary when one of the two elevator cars approaches a
speed exceeding a predeterminable maximum speed. 



Further details and advantages of the invention are described in
detail in the following by way of an exemplifying embodiment and with
reference to the drawing, in which: Fig. 1Ashows a first exemplifying
embodiment of the elevator system according to the invention in
simplified schematic illustration from the side; Fig. 18shows the
exemplifying embodiment, which is illustrated in Fig. 1A, of the
invention in a scale enlarged relative to Fig. 1A, from above; Fig.
2Ashows a second exemplifying embodiment of the elevator system
according to the invention in simplified illustration the same as
Fig. 1A; Fig. 2Bshows the exemplifying embodiment, which is
illustrated in Fig. 2A, of the invention in the same illustration as
Fig. 18; Fig. 3Ashows a third exemplifying embodiment of the elevator
system according to 



the invention in simplified illustration the same as Fig. 1A; and
Fig. 38shows the exemplifying embodiment, which is illustrated in
Fig. 3A, of the invention in the same illustration as Fig. 18.
Constructional elements which are the same and similar with
substantially the same effect are provided in Figs. 1A, 1B, 2A, 28,
3A and 38 with the same reference numerals. It is to be noted that
the parts, which are denoted as ends of supporting and traction means
and as lower cable ends, of flexible elements have no fixed
dimensions, but can have different  IP1718E 5 lengths depending on
the respective position of the elevator cars. Fig. 1A shows a
elevator system 10 according to the invention. The elevator system 10
comprises a first elevator car K1 arranged at the bottom and a second
elevator car K2 arranged at the top. The two elevator cars K1 and K2
are movable upwardly and downwardly independently of one another
along a travel path usable by both elevator cars K1 and K2. The
travel path together with lateral guides is disposed in an elevator
shaft 12, which is bounded by four side walls 14.1, 14.2, 14.3 and
14.4, a shaft pit or a base 16 and a roof 18. The first, lower
elevator car K1 is suspended at or in a supporting and traction means
102 substantially point-symmetrically or with diagonally opposite
force introduction zones and in the ratio 1:2. The supporting and
traction means 102 of the lower elevator car K1 comprises a first end
102.1 and a second end 102.2. The suspension of the first, lower
elevator car K1 takes place at two opposite car sides and, as seen
from above and shown in Fig. 1B, at least approximately
centre-symmetrically. The first end 102.1 of the supporting and
traction element 102 is guided by way of a first deflecting roller
104.1, which is mounted at the bottom of the first elevator car K1,
to a stationary fastening point 103.1 at the roof 18 of the elevator
shaft 12. The second end 102.2 of the supporting and traction element
102 is guided by way of a second deflecting roller 104.2, which is
similarly mounted at the bottom at the first elevator car K1, via a
roller arrangement 106 and a further roller arrangement 108 - which
is arranged at the top at the first counterweight G1 - to a further
stationary fastening point 103.2 at the roof 18 of the elevator shaft
12. 



The second, upper elevator car K2 is suspended centrally in a 1:1
suspension at a second supporting and traction means 202. The
supporting and traction means 202 is guided by way of a roller
arrangement 206 to a fastening point 203, which is arranged at the
top at the second counterweight G2, and fastened there. The first,
lower elevator car K1 has a first cable tension compensation. This
first cable tension compensation comprises a first lower cable 110.
The lower cable 110 is mounted at least approximately centrally at
the base of the first elevator car K1. The lower cable 110 is
tensioned by way of a lower-cable tensioning device. This lower-cable
tensioning device comprises a lower-cable roller arrangement 112 with
two lower-cable rollers by way of which the lower cable 110 is guided
to a fastening point 113 arranged at the bottom at  IP1718E 6 the
first counterweight G1. The said lower-cable rollers are preferably
in the form of a roller and weighting arrangement 112, which is
freely suspended as a block at the lower cable 110. In an optional
embodiment the said lower-cable rollers are connected in stationary
position, for example with a wall or base of the elevator shaft 12.
They can also be retained, in a manner which is not illustrated, to
be adjustable, particularly in vertical direction, through a small
height or a small play and possibly resiliently. The second, upper
elevator car 1(2 has a second cable tension compensation, The second
cable tension compensation comprises a second lower cable 210 with
two lower cable ends 210.1 and 210.2. The lower cable ends 210.1 and
210.2 are led laterally, at opposite sides of the second elevator car
K2 and at least approximately centre-symmetrically or diagonally, to
the second elevator car 1(2. Moreover, a second deflecting roller
arrangement with a deflecting roller 204.1 for the lower cable end
210.1 and with a further deflecting roller 204.2 for the other lower
cable end 210.2 is mounted on the second elevator car 1(2. One lower
cable end 210.1 of the lower cable 210 of the second elevator car K2
is led by the deflecting roller 204.1 to a fastening point 213.1 at a
weighting body 214, which is disposed - fastened to the lower cable
end 210.1 - in the elevator shaft 12. This weighting body 214 can be
fastened to be freely floating or also adjustable in height through a
small distance, in the manner of a play, at one of the boundaries of
the elevator shaft 12, particularly at the base 16 and in a given
case resiliently. The other lower cable end 210.2 of the lower cable
arrangement of the second elevator car 1(2 is guided by the
deflecting roller 204.2, a lower-cable roller arrangement with two
rollers 212, which are mounted in stationary position at a boundary
16 of the elevator car 12, as well as a roller 208, which is arranged
at the bottom at the second counterweight G1, to a fastening point
213.2, where the lower cable end 210.2 is held in stationary
position. 



The deflecting rollers 104.1, 104.2 at the first, lower elevator car
K1 and the deflecting roller 204.1, 204.2 at the second, upper
elevator car K2 are so arranged that the ends of the supporting and
traction means 102 of the first elevator car K1 have a smaller
horizontal  IP1718E 7 spacing from the elevator cars K1 and K2 than
the lower cable ends of the lower cable 210, which are arranged on
the same side of the elevator shaft 12. In a particularly preferred
embodiment the deflecting rollers 104.1, 104.2 for the supporting and
traction means 102 of the lower elevator car K1 and the deflecting
rollers 204.1, 204.2 for the lower cable 210 of the upper elevator
car K2 are so arranged that the longitudinal axes of the guided
sections of the supporting and traction means 102 and of the lower
cable 210 stand at least approximately centre-symmetrically with
respect to the elevator cars Kl, K2 and diagonally cross over. In
general, the arrangement of all rollers and fastening points and thus
the guidance or the course of the supporting and traction means as
well as the lower cables or the lower cable ends is such that the
forces in any position of the elevator cars act at least
approximately centre-symmetrically on the elevator cars and that also
in any position of the elevator cars sufficient spacing between the
supporting and traction means and the lower cable or the lower cable
ends is present. Fig. 2A and Fig. 2B show a second exemplifying
embodiment of the elevator installation 10 according to the
invention. The arrangement of the first elevator car 1<1 with the
counterweight G1, the associated supporting and traction means 102 or
the ends 102.1 and 102.2 thereof, the deflecting rollers 104.1,
104.2, the roller arrangements 106 and 108, the fastening points
103.1 and 103.2 and the lower cable 110 is the same as in the
exemplifying embodiment which is shown in Figs. 1A and 1B. The
arrangement of the elevator car K2 with the counterweight G2, the
associated supporting and traction element 202, the roller
arrangements 206 and the fastening point 203 at the counterweight G2
is the same as in the exemplifying embodiment shown in Figs. 1A and
1B. The exemplifying embodiment of Figs. 2A and 2B thus differs from
the exemplifying embodiment of Figs. 1A and 16 merely by the
construction of the lower-cable tensioning devices for the lower
cable 210. As similarly shown in Figs. 2A and 2B, the first lower
cable end 210,1 of the second elevator car K2 runs from its
suspension point at the second elevator car K2 via the first
deflecting roller 204.1 to the fastening point 213.1, which is
fastened at the base 16 of the elevator shaft 12. This fastening
point 213.1 preferably lies above a lower-cable roller arrangement
with two rollers 212 at a yoke, which is fixed to the base 16 of the
lift shaft 12. The second lower cable end 210.2 of the second
elevator car K2 runs from its suspension point at the elevator car K2
via the second deflecting roller 204.2 to a lower-cable roller 



IP1718E 8 arrangement with two rollers 212, which are held in
stationary position at a boundary 16 of the elevator shaft 12, from
there to the deflecting roller 208 at the lower end of the second
counterweight 02 and finally to a further fastening point 213.2 at a
weighting body 224, which hangs freely at the second lower cable end
210.2. Figs. 3A and 33 show a third exemplifying embodiment of the
elevator system 10 according to the invention. The arrangement of the
supporting and traction means 102, 202 of the two elevator cars K1,
K2 as well as the arrangement of the lower cable 110 of the first
elevator car K1 correspond with the respective arrangements of the
second exemplifying embodiment from Figs. 2A and 23. The third
exemplifying embodiment thus basically differs from the second
exemplifying embodiment only in the arrangement of the lower cable
210 of the second elevator car. As similarly shown in Figs. 2A and
28, the first lower cable end 210.1 of the second elevator car K2
runs from its suspension point at the second elevator car K2 via the
first deflecting roller 204.1 to the fastening point 213.1, which is
fastened at the base 16 of the elevator shaft 12. This fastening
point 213.1 preferably lies above a roller and weighting arrangement
222 at a yoke, which is fixed at the base 16 of the elevator shaft
12. The second lower cable end 210.2 of the second elevator car K2
runs from its suspension point at the second elevator car K2 via the
second deflecting roller 204.2 to a roller and weighting arrangement
222, which freely hangs, at the second lower cable end 210.2, as a
block in the elevator shaft 12. In a preferred embodiment this
deflecting and tensioning device 226 is held in stationary position
with a vertical play. From the deflecting and tensioning device 226
the second lower cable end 210.2 is further led to the deflecting
roller 208 at the lower end of the second counterweight G2 and
finally to a further fastening point 213.2. This fastening point
213.2 is disposed at the base 16 of the elevator shaft 12. The
lower-cable tensioning device of the lower cables 110, 210 of the
lower and upper elevator cars K1, K2 preferably has a braking and/or
blocking device, which is not illustrated, but conventional. If now a
lower cable 110, 210 has such a device, a roller and weighting
arrangement 122, 222 or a weighting body 214, 224 is in normal
operation freely vertically displaceable along a guide. The blocking
device is brought into action from a speed of an elevator car K1, K2
above a limit speed of, for example 3.5 m/s. If, now, an elevator car
K1, K2 is moved at such a high speed and then is caught, an
associated roller  IP1718E 9 



and weighting arrangement 122, 222 or a weighting body 214, 224
threatens to jump. In order to preclude such jumping, the vertically
guided roller and weighting arrangement 122, 222 and a weighting body
214, 224 are blocked by the braking and/or blocking device relative
to the base 6 of the elevator shaft 12. For this purpose the blocking
device is constructed as, for example, a hydraulic cylinder with a
pressure blocking valve, which is activated on catching of an
associated elevator car K1, K2.  IP1718E 10 Patent claims  1.
Elevator system (10) with a first, lower elevator car (K1) and a
second upper elevator car (K2), which are movable along a common
travel path, wherein the first elevator car (K1) comprises a first
supporting and traction means (102), at which it has 1:2 suspension
and which has two ends (102.1, 102.2) each guided by means of a
respective deflecting roller (104.1, 104.2), is coupled with a first
counterweight (G1) and is provided with a first lower cable (110), 



and the second elevator car (K2) has a second supporting and traction
means (202), is coupled with a second counterweight (G2) and is
provided with a second lower cable (210).  2. Elevator system (10)
according to claim 1, characterised in that the first lower cable
(110), which is connected with the first elevator car (K1) in a 1:1
suspension and tensioned by means of a lower-cable tensioning device
(112), is mounted by one lower cable end on the first elevator car
(K1) and fastened by another lower cable end to the first
counterweight (G1).  3. Elevator system (10) according to one of
claims 1 and 2, characterised in that the second supporting and
traction means (202) has 1:1 suspension and is suspended at least
approximately centrally at the second elevator car (K2) and that the
second lower cable (210), which is connected in a 1:2 suspension with
the second elevator car (K2) and tensioned by means of a lower-cable
tensioning device, has two lower cable ends (210.1, 210.2) each
guided by means of a respective lower cable-deflecting roller (204
,1, 204.2), wherein a first lower cable end (210.1) is fastened at a
first fastening point (213.1) and a second lower cable end (210.2) is
fastened at a second fastening point (213.2).  4. Elevator system
(10) according to any one of claims 1 to 3, characterised in that the
deflecting rollers (104.1, 104.2) for the first supporting and
traction means (102) and the deflecting rollers (204.1, 204.2) for
the second lower cable (210) are arranged at different horizontal
spacings and at least approximately centrally symmetrically
diagonally with respect to one another.  IP1718E 11 



5. Elevator system (10) according to any one of claims 1 to 4,
characterised in that the tensioning device of the first lower cable
(110) is arranged below the supporting and traction means (102) of
the first elevator car (K1).  6. Elevator system (10) according to
any one of claims 1 to 5, characterised in that the tensioning device
of the first lower cable (110) comprises a lower-cable roller
arrangement (112) which is fastened in stationary position or with
slight play at a boundary wall of an elevator shaft (12).  7.
Elevator system (10) according to any one of claims 1 to 5,
characterised in that a tensioning device of the first lower cable
(110) comprises a roller and weighting arrangement (112) which is
freely suspended as a block at the lower cable (110).  8. Elevator
system (10) according to any one of claims 1 to 7, characterised in
that a fastening point (213.1, 213.2) of a lower cable end (210.1,
210.2) of the second lower cable (210) lies in stationary position,
for example at the base (16) of the elevator shaft (12).  9. Elevator
system (10) according to any one of claims 1 to 7, characterised in
that a fastening point (213.1, 213.2) of a lower cable end (210.1,
210.2) of the second lower cable (210) lies at a weighting body (214,
224) which freely hangs at the lower cable end (210.1, 210.2) and/or
is held in stationary position with vertical play.  10. Elevator
system (10) according to any one of claims 1 to 7, characterised in
that a first fastening point (213.1) of a first lower cable end
(201.1) and a second fastening point (213.2) of a second lower cable
end (201.2) of the second lower cable (210) are fixed in stationary
position, for example at the base (16) of an elevator shaft (12).
11. Elevator system according to one of claims 6 and 7, characterised
in that the tensioning device for the second lower cable (210)
comprises a lower-cable roller arrangement (226) which is held in
stationary position or with small play at a boundary (16) of an
elevator shaft (12).  12. Elevator system according to claim 10,
characterised in that the tensioning device  IP1718E 



12 for the second lower cable (210) comprises a roller and weighting
arrangement (222) which is freely suspended as a block in the
elevator shaft (12) at the second lower cable end (210.2).
13.Elevator system (10) according to any one of the preceding claims,
characterised in that at least the tensioning device of the first or
second lower cable (110, 210) comprises a braking and/or blocking
device, preferably with a hydraulic cylinder and a pressure blocking
valve, in order to brake or keep stationary the lower cable (110,
210) when one of the two elevator cars (K1, K2) travels at a speed
exceeding a predeterminable maximum speed. 


