
EP 0367621 B1 Desccription This invention relates to an elevator car
assembly, and more particularly to a mounting assembly for pos- itioning an
elevator car in a frame which moves on rails through a hoistway. 5
Pendulum-type mounts used to position an elevator car in a frame which
moves through the elevator hoist- way are known In the priorart. An example
of one such mountassembly is shown in British Patent No. 1,407,158
published September 24, 1975. The pendulum mount is desirable because it
allows the car to move laterally, both linearly and torsionally within the
frame as the frame vibrates during passage through the hoistway. The frame
traverses the hoistway on rails via guide rollers which are mounted on the
frame. The frame will vibrate 10  during such movement  because  of
misalignment of the tracks In the hoistway; because of steps at joints be-
tween successive sections of track; because of misalignment of the guide
wheels on the frame; and the like. The frame vibrations will tend to be
well defined, sharp occurrences of varying magnitude, depending on the
cause, and will be transferred to the car if the car is tightly fixed to
the frame. Rubber pads have been used In the past to try to minimize
transfer of vibration from the frame to the car, whereby a quieter more
comfortable 15  ride Is afforded the passengers on the elevator. The
pendulum mount assembly provides a means for transforming the shock-type
vibrations imparted to the frame, into lateral, linear or torsional
movements of the car. Since the car is suspended in pendulum fashion with
respect to the frame, relative motion between car and frame tends,
generally, to permit the car to have less, and smoother, motion with
respect to inertial space. Since a passenger senses only acceleration with
re- 20  spect to inertial space, such reduced action produces a more
comfortable ride. However, such a simple suspension without damping can
produce, as a result of disturbances, car motions with respect to inertial
space which repeat at the natural frequency of the system for extended
periods. When using the pendulum-type mounting, the lateral movements of
the car In the frame must thus be controlled so as to limit the amplitude
and period of these movements, while at the same time softening their
effect on the 25   car and its riders.In the aforesaid  British Patent No.
1,407,158, rubber pads are disposed between the floor of the car and the
frame, and are used to damp the lateral and vertical movements of the car
in the frame. It is therefore  an  of this invention to provide an improved
elevator car mounting system for use in an elevator assembly. It is a
further object of this invention to provide a mounting system of the
characr described which employs 30   a pendulum-type mount for suspending
the car in a frame. Viewed  fromo one aspect, the invention provides an
elevator car assembly comprising: a) a frame adapted to travel through an
elevator hoistway; b) an elevator car for holding passengers; c) pendulum
means for mounting said elevator car in said frame in pendulum fashion
whereby said elevator 35          car can move laterally within said frame
and d) damping means interconnecting said frame and said elevator car for
damping lateral movement of said elevator car; characterised in that said
damping means comprises a plurality of pneumatic dashpots operable to In-
duce only laminar, internal airflow when subjected to the full range of
lateral forces normally encountered during 40   operation of the elevator
car assembly in the hoistway, said damping means acting as a spring when
said frame is subjected to substantial shocks in the hoistway, and acting
as a damper when the frame is subjected to small- er shocks in the
hoistway. The lateral movements of the car with respect to the frame are
controlled by the damping means which interconnects the car with the frame.
The damping means thus has the characteristics of a damper when the 45
car is gently  swayed laterally, and also has the characteristics of a
spring when the car is sharply swayed lat- erally. The damping means are
pneumatic piston-cylinder units commonly known as pneumatic dash pots which
have been modified to ensure that the flo of air into and out of the
cylinder is always laminar, irrespective of the amount of driving force
applied to the piston. Thus, as the piston strokes into and out of the
cylinder in re- 50  sponse to lateral movements of the car with respect to
the frame, laminar airflow, rather than turbulent airflow will always and
result between the piston and cylinder. The damping means of course will be
tailored to operate in this fashion throughout a predetermined range of
lateral forces which will occur as the car swings laterally In the frame
under normal operating conditions. The dashpot proportions and size are
tailored so as to produce the proper compliance due to compressibility of a
volume of air, and viscous damping so that the transmitted 55  cab
accelerations are limited and the persistent natural sways after sudden
disturbances are limited. The con- trol of lateral movement in the car may
occur in all lateral directions i.e., in a 360[err] arc, and also applies
to tor- sional movement of the car with respect to the frame. 



In order to achieve this controlled movement of the car the damping means
may be arranged In sets so    EP 0 367 621 B1 that the entire 360[err]
sweep of possible linear lateral movements will be countered, as well as
arcuate torsional movements the car will be subjected to. Preferably, the
damping means are arranged in a rectangular array which is offset 45[err]
from the geometry of the car. At least one of the damping means in the
array will always be contracted by movement of the car. Generally, two of
the damping means will be contracted and the remain- 5   ing two damping
means will be expanded. The specific two which are contracted, and the
specific two which are  expanded will, of course, depend on  the direction
of movement of the car. The car is preferably suspended in the frame by
four metal rods secured to the floor of the car, one at each corner of the
car,and secured to an overhead portion of the frame. The stiffness of the
rods is selected so as to have no substantial effect on the pendulum
movement of the car in the frame. Thus, the rods effectively act 10 as
strings on which the car is suspended. Controlling lateral movement of the
car with respect to the frame is affected solely by the spring/damper
assemblies which interconnect the floor of the car with the lower portion
of the frame. Other.objects and advantages of theinvention will become more
readily apparent from the following de- tailed description of a preferred
embodiment thereof, when taken in conjunction with the accompanying draw-
15      ings, in which: Fig, 1 is a perspective view of an elevator car
mounting assembly embodying the present invention taken from a position
slightly below the car looking at the elevator car doors, which are in a
closed position. Fig. 2 is a view similar to Fig. 1 with the lower portion
of the car mounting having been exploded to expose the components lying
beneath the elevator cab. 20      Fig. 3 is a plan view of the
spring/damper assembly mounted below the floor of the car. Fig. 4 is a
sectional view taken along the axis of one of the spring/damper units.
Referring to Figs. 1 and 2, an elevator car assembly denoted generally by
the numeral 8 includes a cubical elevator car 1O which is suspended from
two parallel U-beams 12 by four suspension rods 14, one of which Is located
adjacent each corner of the car 10. The carhas four walls 16,two of which
are visible in the perspectives 25    in Figs 1 and 2 The U-beams 12 and
suspension rods  14 a part of the car assembly frame denoted generally by
the numeral 15,which frame 15 also includes side vertical support 18, to
which the U-beams 12 are welded; and top and bottom support beams 20 and
22, respectively which are welded to the side vertical supports 18. The car
walls 16 are joined together to form a cubical car that rests on four beams
24 that are welded to four support pads 26(one below each corner of the
car). One of the suspension rods 14 extends through each 30   support pad
26 passing through a noise deadening rubber pad 27 and a second support pad
28. The two sup- port pads 26 and 28 sandwich the rubber pad 27. Below two
corners of the car, a force transducer 29 separates the pads 26 and 28. The
transducer 29 provides electrical signals manifesting the load in the car.
U.S. Patent No.4,330,836 to Donofrio et al, also assigned to Otis Elevator
Company provides a discussion on using force transducers to measure cab
loads. Each rod 14 extends through the beams 12, through two top support
pads 35   30 that sandwich a second noise deadening rubber pad  32.Both
ends 33 of each rod 14 are bent, crimped or otherwise secured and stop
collars 34 are attached to the rods between the rod ends 33 and the support
pads 28 and 30. -. The selection of the suspension rods 14 takes into
account the expected cab load, rod rigidity and the natu- ral frequency of
the cab motion as compared to. the frequency of sideways motion of the
frame that can be ex- 40   pected as the car moves in the elevator shaft.As
discussed earlier, the frame can be pictured as having rollers that roll
along guide rails that extend the length of the elevator hoistway. In
following the rails, the frame will shimmy sideways, that is it vibrates in
the two directions DD1 and DD2 that are normal to the direction of travel
DD3, and in vectors thereof.The car 10 will also undergo torsional movement
within the frame 15 as the former is subjected  vibrations of the latter.
- 45      The rods 14 will be selected so as to be sufficiently flexible to
allow the car 10 to swing within the frame 15 in response to vibrations of
the latter. Additionally, the flexibility ofthe rods 14 should be such as
not to in- fluence the swinging of the car 10 within the frame 15. The
flexibility of specific rods 14 will then vary depending on the size and
weight of the specific car in the assembly. It will then be appreciated
that the car 10 is free to swing from the top supports 12. Actual swinging
motion is, of course, very small but nevertheless, must be 50   damped. To
accomplish this the car has an undercarriage that contains damper units 40.
Each damper unit 40 consists of a cylinder 42, a piston 44 which slides in
the cylinder 42, and a flexible rod 46 that is attached to the piston 44.
Fig.2 shows that the cylinder 42 is rigidly attached to a bracket 47 on the
bottom of the car. 



The rod 46, on the other hand, is rigidly attached to a small bracket 50
that extends down from a plate 51 secured to the frame supports 18. Thus,
the cyclinders 42 are connected to the floor of the car 16, and the piston
rods 55   46 are connected to the frame 8. There are four of these
spring/damper units 40 and they are located essentially in pairs on each
side of the part of the frame below the car (see Fig.3) Referring now to
Fig.3 the geometry of the spring/damper assembly Is shown in plan. The
vertical axis of symmetry of the car 10 and frame is designated by the
letter O. The individual spring/damper units are des- 3    EP 0 367 621 B1
ignated  40, 40A, 40B and  40C for purposes of explanation as to their
operation. Directions of lateral linear mo- tion of the car 10 are
designated by the radial arrows A-H, and directions of torsional lateral
motion of the car 10 are designated by the arrows I and J. If the car 10
were to move torsionally In the direction of the arrow I, then the
spring/damper units 40 and 40B will contract, and the units 40A and 40C
will expand. If the car 10 5   were to move torsionally in  the direction
of the arrow J, then the units 40A and 40C will contract and the units 40
and 40B will expand. Thus, the system provides complete control and damping
of all torsional movement of the car 10. As for lateral movement when the
car 10 moves in the direction of the arrow A, the units 40A and 40B
contract, and the units 40 and 40C  expand. If the car moves in the
direction of arrow E, then the op- posite is true.  Movement of the car in
the direction of the arrow C causes contraction of the units 40 and 40A 10
with concurrent expansion of the units 40B  and 40C; while the opposite
occurs when the car moves in the di- rection of the arrow G. If the car 10
moves in the direction of the arrows B, D, F and H, then the units 40A, 40,
40C and 40B, respectively, will contract and the units 40C, 40B, 40A and
40, respectively, will expand. It will be noted that all linear directions
of lateral movement in a 360[err] arc about the axis O will be damped by
the units. The piston rods 46 in each unit will be sufficiently flexible so
as to be able to bend when the movements 15  approach the diagonal
directions B, D, F and H. Thus, the rods 46 on the units 40 and 40B will
flex or bend when the car 10 moves in the direction of the arrows B or F;
or In vectors close to the arrows B or F. Referring now to Fig.4 details of
the unit 40 are shown. it will be noted that cylinder42 does not have any
bleed port in its end wall 43. The piston 44 has an outside diameter which
is sized with respect to the cylinder bore so as to ensure a 20
sufficiently small gap 52 between the piston and cylinder bore to provide
for laminar airflow from the cylinder 42 past the piston 44 whenever the
piston 44 s driven into or out of the cylinder 42. The gap 52 should never
be large enough that turbulent airflow through it will result when the
piston is driven into or out of the cylinder. Given the weight of the car,
loaded and unloaded, and the range of vibrations that the frame will be
subjected to in a hoistway one can calculate the magnitude of forces that
the pistons will be subjected to during normal 25    elevator usage. The
gap 52 can thus be tailored so that when subjected to this range of driving
forces, the flow of air from the cylinder past the piston will always be
laminar. With this laminar flow, the damping force of the device is
proportional to the speed of the air displaced through the gap. This is a
key to maintaining consistent damping and to enable linear vector addition
of damping forces among the four dampers. In turn, this enables that
development of essentially equal damping for all directions of platform
motion. When laminar airflow Is 30     maintained in this manner the units
40 will act as dampers when subjected to small shocks below a given level,
and will act as springs when subjected to larger shocks above that given
level. This dual mode of operation is function is needed to limit the force
transmitted when the frame moves very abruptly. The spring function acts as
a force limiter. 35        A specific embodiment of the device illustrative
of the system is as follows: Empty Car and Platform Weight  1360 kg (3000
lbs) Passenger Load Capacity        1588 kg  (3500 lbs)   . Range of
Supported Loads       1360 to  2948 kg (3000 to 6500lbs) 40   Support Rods
-    4 steel rods @ 0127m (1/2") Rod Lengths -     3m (118 inches)..
Dampers .-  Effective damping each 0.392 kg.sec/m (22 lbs.sec/inch)
. Effective spring rate =.0.178 kg.sec/m    .. 45    (100 lbs/inch) Four
dampers along edges of a square with 1.3m (50 inch) sides. 



Piston diameters= 0.127m(5 inches) Center of operating range of pistons is
about 0.06m (2.5 inches)from head end of the cylinder. 50      An
alternative design for the dampers has piston clearances extremely small
such that the leakage would produce more damping force than the system
needs. A parallel air leakage path is then provided using a long small
diameter leakage path through either the piston or cylinder. The path
should also be dimensioned to give laminar flow. Once convenient means to
insert a "capillary" tube of proper size, with a length no less than 10
diameter of the opening. The total damping value is adjustable by changing
the tube length used. In the 55   alternative design flow tubes 45 (shown
in phantom in Fig.4) could be used to communicate with the airspace in the
cylinder 42,either through the  piston 44 or the end wall 43 of the
cylinder 42. The car assembly 8 also includes an arrangement for
restraining the motion ofthe car10whenthe car10 is at a floor, this being
required because the car 10 can swing so easily within the frame 15. The
car 10is pulled 4    EP 0 367 621 81 into engagement with stops 54 on the
frame 15, (see Fig. 2). Stops 54, which may consist of a rubberfoot are
rigidly attached  the frame cross members 58, which are rigidly attached to
the lower supports 48. Two angled brackets 61 are welded to member 56. A
cable 62 extends from these brackets to an actuator on arm 64, which is
attached to an actuator 66 that is fixed to the support 68, which is
rigidly attached to members 58, and is 5   thus part of the frame 15. The
actuator 66 is de-energized when the car 10 stops at a landing, thus
causing the arm 64 to rotate towards the front of the car. The cables 62
are pulled towards the front of the car, pulling the car forward. Small
brackets 70 on the bottom of the car then engage the stops 54. The car is
thus pulled tightly against a rigid stop to hold the car 10 in place on the
frame 15. This operation will take place as pas- sengers enter or exit the
car. 10      The actuator is preferably arranged to be in the
car-immobilizing state when unenergized, and car-free state when energized.
Thus, loss of electric power locks the car in position such that the
sill-to-car gap is con- trolled and the elevator door operation system
meshes properly with hoistway door elements. In normal use this type of
actuator is energized as a car accelerates at a start, and is de-energized
during deceleration as its approaches its destination. This method tends to
obscure the action from the passengers. 15  Since they are adjusting to a
vertical acceleration of typically one-eighth of a g., a possible
horizontal acceler- ation of less than a tenth as much will be
unnoticeable. The foregoing is a description of the best mode for carrying
out the invention, but one skilled in the art, having had the benefit of
the foregoing description, may make modifications and variations to all or
part of the invention described herein without departing from its true
scope,as defined by the appended claims. 20 Claims 1.      An elevator car
assembly (8) comprising: 25            a) a frame (15) adapted to travel
through an elevator hoistway; b) an elevator car (10) for holding
passengers; c) pendulum means (14) for mounting said elevator car (10) in
said frame (15) in pendulum fashion whereby said elevator car (10) can move
laterally within said frame (15); and d) damping means (AQ) interconnecting
said frame (15) and said elevator car (10) for damping lateral 30
movement of said elevator car (10); characterised  in that said damping
means (40) comprises a plurality of pneumatic dashpots (40) operable to
induce only laminar internal airflow when subjected to the full range of
lateral forces normally encountered during operation of the elevator car
assembly (8) in the hoistway, said damping means (40) acting as a spring
when said frame (15) Is subjected to substantial shocks in the hoistway,
and acting as 35      a damper when the frame (15) is subjected to smaller
shocks in the hoistway. 2. The elevator car assembly of claim 1 wherein
said damping means (40) is operable to damp movement of said elevator car
(10) through a 360[err] lateral arc. 40  3.  The elevator car assembly of
claim 1 or 2 wherein there are four pneumatic dashpots (40), each of which
operates along an axis which is disposed at an angle of 45[err] to the
planes of the elevator car walls (16). 4.  The elevator car assembly of
claim 1, 2 or 3, wherein each dashpot (40) includes a cooperating piston
(44) and cylinder (42), and the laminar airflow is obtained by forming a
sufficiently narrow gap (52) be- 45        tween the piston (44) and
cylinder bore. 5.  The elevator car assembly of claim 1, 2 or 3 wherein
each dashpot (40) includes a cooperating piston (44) 



and cylinder (42), and the laminar airflow is obtained by use of a tubular
air bleed (45) sized to avoid the formation of turbulent airflow from an
air pocket formed by the piston (44) and a closed end (43) of the cylinder
(44).-. 6. The elevator car assembly of  any preceding claim wherein said
pneumatic dashpots (40) each have a co- operating piston (44) and cylinder
(42), and wherein the pistons (44) in said dashpots (40) work in direc-
tions which are angularly offset from each other so as to moderate linear
lateral swinging of said elevator car (10) through a 360[err] horizontal
arc, and also moderate curvlinear torsional swinging of said elevator 55
car (10) in both clockwise and counterclockwise directions. 7. The elevator
car assembly of claim 6 wherein said dashpots (40) are paired so that
lateral or torsional swinging of said elevator car (10) in said frame (15)
will compress one of said dashpots (40) in a pair while 5    EP 0 367 621
B1 into engagement with stops 54 on the frame 15, (see Fig. 2). Stops 54,
which may  consist of a rubber foot, are rigidly attached to the frame
cross members 58, which are rigidly attached to the lower supports 48. Two
angled brackets 61 are welded to member 56 .A cable 62 extends from these
brackets to an actuator on arm 64, which is attached to an actuator 66 that
is fixed to the support 68,which is rigidly attached tors 58, and is 5
thus part of the frame 15. The actuator 66 is de-energized when the car  10
stops at a landing, thus causing the arm 64 to rotate towards the front of
the car. The cables 62 are pulled towards the front of the car, pulling the
car forward. Small brackets 70 on the bottom of the car then engage the
stops tightly against a rigid stop to hold the car 10 in place sengers
enter or exit to car. 10     The actuator is preferably arranged to be in
the car-immobilizing state when unenergized, and car-free state when
energized. Thus, loss of electric power locks the car in position such that
the sill-to-car gap is con- trolled and the elevator door operation system
meshes properly with hoistway door elements. In normal use this type of
actuator is energized as a car accelerates at a start, and is de-energized
during deceleration as its approaches its destination. This method tends to
obscure the action from the passengers. 15   Since they are adjusting to a
vertical acceleration of typically one-eighth of a g., a possible
horizontal acceler- ation of less than a tenth as much will be
unnoticeable. The foregoing is a description of the best mode for carrying
out the invention, but one skilled in the art, having had the benefit of
the foregoing description, may make modifications and variations to all or
part of the invention described herein without departing from its true
scope,as defined by the appended claims. 20 Claims 1;  An elevator car
assembly (8) comprising: a) a frame (15) adapted to travel through an
elevator hoistway; b)an elevator car (10) for holding passengers;
c)pendulum means (14)for mounting said elevator car (10) In said frame (15)
in pendulum fashion whereby said elevator car (10) can move laterally
within said frame (15); and d)damping means (40) interconnecting said frame
(15) and said elevator car (10) for damping lateral 30          movement of
said elevator car(10) characterised in that said damping means
(40)comprises a plurality of pneumatic dashpots (40) operable to induce
only laminar internal airflow when subjected to the full range of lateral
forces normally acting as a during operation of the elevator car assembly
(8) in the hoistway, said damping means (40) a damper as a spring when said
frame (15) is subjected to substantial shocks in the hoistway, and acting
as 35          a damper when the frame  (15) is subjected to smaller shocks
in the hoistway. 2.  The elevator car assembly of claim 1 wherein said
damping means (40) is operable to damp movement of said elevator car (10)
through a 360[err] lateral arc. 40   3.   The elevator car assembly of
claim  or 2 wherein there are four pneumatic dashpots (40), each of which
operates along an axis which is disposed at an angle of 45[err] to the
planes of the elevator car walls (16). 4.   The elevator car assembly of
claim 1, 2 or 3, wherein each dashpot (40) includes a cooperating piston
(44) and cylinder (42), and the laminar airflow is obtained by forming a
sufficiently narrow gap (52) be- tween the piston (44) and cylinder bore.
45 5.   The elevator car assembly of claim 1, 2 or 3 wherein each dashpot
(40) includes a cooperating piston (44) 



and cylinder (42)and the laminar airflow is obtained by use of a tubular
air bleed (45) sized to avoid the formation of turbulent airflow from an
air pocket formed by the piston (44) and a closed end (43) of the cylinder
(44) 6.   The elevator car assembly of any preceding claim wherein said
pneumatic dashpots (40) each have a co- operating piston (44)and cylinder
(42),and wherein the pistons (44) in said dashpots (40) work in direc-
tions which are angularly offset from each other so as to moderate linear
lateral swinging of said elevator car (10) through a 360[err]horizontal
arc,and also moderate curvlinear torsional swinging of said elevator 55
car (10)in both clockwise and counterclockwise directions. 7.    The
elevator car assembly of claim 6 wherein said dashpots (40) are paired so
that lateral or torsional swinging of said elevator car (10) in said frame
(15) will compress one of said dashpots (40) in a pair while    EP 0 367
621 B1 expanding the other of said dashpots (40) in the same pair. 8.  The
elevator  car assembly of claim 6 or 7 wherein said dashpots(40) are four
in number and arranged in two pairs of dashpots (40), one ef-said dashpots
(40) in each: pair thereof being disposed adjacent each 5         corner of
said elevator car (10), with the stroke direction of each piston (40) being
generally perpendicular to an imaginary line connecting diagonally opposite
corners of said elevator car (10). 9.  The elevator car assembly of any
preceding claim wherein said pendulum means (14) comprises a plurality of
rods (14)disposed adjacent each corner of said elevator car (10), said rods
(14) being connected at one end  to an upper portion (12)of said frame
(15), and at an opposite end to a lower portion (24) of said elevator
car(10) 10. The elevator car assembly of claim 9 wherein said rods (14)
have a stiffness such that lateral oscillations of said elevator car (10)
in said frame (15) are substantially unaffected by said rods (14). 15
11. The elevator car assembly of any preceding claim further comprising
means (66) for steadying said ele- vator car (10) In said frame (15) when
said assembly (8) is stopped at a landing In the hoistway. 12. The elevator
car assembly of any preceding claim, wherein each dashpot (40) includes a
cooperating pis- ton (44) and cylinder (42), the piston rod of each piston
(40) being flexible. 20 Patentansprtche 1i  Eine.Aufzugskabineqnanordnung
(8) mit: , (a)linem Rahmen-(1 .5), ausgelegt zum Verfahren durch esinen
Aufzugsschacht :.-.b.):elner Aufzugskabine (10) zur Adfnahme von
Passagieren. (c)-einer-Pendeleinrichtung (14) zurAnbringung
derAufzugskabine (10) Im Rahmen (15) In hin und her beweglicher Art,
wodurch die-Aufzugskabine (10) sich 1aterali jmRahmen (15) bewegen kann;
und (d) einerDampfungseinrichtung (40), die den Rahmen:(15) und die
Aufzugskabine (10) mlteinanderver- 30     -  bindbtzu t.:Dmpfuong late
aler-Beweung derAufzugskabine (10); dadurfch gekillnze~tcnet,- - . :.-: -;
:-. : daS diel Dfilngsain iriehtung :j40) fene Mehrzahl von pneumatischen
StoIdAmpfern (40) aufweist, die zur ln'duzierun elner lediglich laminaren
inneren Luftstr~mung betftigbar sind, wenn sie dem vollstindl- gen Berelch
lateraler Krafte ausgesetzt werden, die normalerwefse wahrend des Betriebs
derAufzugs- S5       kabU fatdrdfngi(8y liSchacht angetrMfen werdeni,
wobeidie 'Dimpfungselnrlchtung (40) als eine Fe- de'r"' ir;t'vek h
der-Rahfhnd (15k.' betrichtlldhen St68e6i6  -chaciht ausgesetzt wird, und
als Dampfer wirkt, wenn der Rahmen (15) kleineren St6Ben Im Schacht
ausgesetzt wird. 2.  Die Aufizgskabinty6Wo'rdnung nach' Anspruch 1, bie der
die Diampfunigseinrichtung (40) zur Dfmpfung 40    . von Bewegung der
Aufzugskabine .(10) Ober einen 360-Lateralbogen betatigbar ist. 3.  Die
Afizugskabinen'anordnung nac'h Ainspruch I oder 2, bei der vier
pneumatische Stoddrnpfer (40) vor- handen sind, von denen jeder langs
einerAchse wirkeam ist, die unter elnem Winkel von 450 zu den Ebe- nen der
AufzugskabinenwAnde (16) angeordnet lst. 45               - 4.  Die
Aufzugskabinenanordnung nach Anspruch 1, 2 oder 3, bei der jeder
Stol~dfimpfer (40) elnen Kolben (44, und meno Zylirrder (42) aufweist, die
zusammenwirken, und bel der durch Ausbildung eines ausrel- chend-engen
Spxalts (52-) zwischen dem Kolben (44) und einernZylinderbohrung die
laminare Luftstromung erhalten -wird;z                      .: -    -
.. 50   -. Di-uz       :kb   :s:na-;..-:::         .. 5.  Die
Aufz~ugsksabinienanonung naeh Anspruch 1, 2 oder 3, bei der jeder
Stoldimpfer (40) einen Kolben 



(44):und- einen Zylinder (42)-aufweist, -die zusammenwirken, und bel .der
die laminare Luftstromung er- haltemnwird .duroh Verwendung-einer
robrfirmigen Entiuftung-(4.6y, die so bemessen-ist, daB die Ausbil- dung
eine.r trbulienten .Luftsitrmung von einer Luft1asche, gebildet durch den
Kolben (44) und sin ge- 55  schiossetnes Ends. (43) des Zyll'hd'es -(44),
venmieden wir'd;   -'. -- 6. Die. Aufzygskabinenanordnung nach ikrgendeinem
vorangehenden. Anspruch, bel der die pneunatlschen Sto<dampforf40)jeweils
meOneKolbenA 4) und elnen Zylinder (42) aufweisen, die zusammenwirken, und
6-    EP 0 367 621 B1                 c   L   M   s   ! bei der die .Kolben
(44) .in den Stdimp~fern (40) in Richtungen arbeiten, die winklig
zuelnander versetzt sind,.A-rnlineares Iaterales S.,chzwinger der
Aufzugskabine(10) Ober eien 360-Hoizontalbogen abzu- sclwohen und.auch
kr~um~miiriigesgdrehendes Schwingen der AufAjlgskabine (10) sowohl im
Uhrzeiger- sinn als auch.entgegen dem Uhrzeigersinn abzuschwfichen. - 5
. r . -.  - -Z^ , 9s . ........           : 7.  Die
Aufzugskabinenanordnurlg. nach Anepruch 6, bet der die St~oSdmpfer (40)
derart paarweise vorge- sehen sind,.da~l&.terales .oder sirehendes
Schwingen der Aufzugskabine (10) im Rahmen (15) einen der StoBdampfer. (4)
in einem  aar zusammendruckt, wohingegen derandere der Stor dampfer (40) im
sel- e~n. Paar. ays~eJn~an~dergezgen,,wird . 10 8.  Die AMuf ,z
ugakabinefaflrdflufg nah Anpruch 6 oder 7, be. der die Stogdampfer (40)
vier an der Zahl sirnd u~ndai~n, zwql i, aarer' .vona .Stoadl3,m, p~forn
(40) angoordnot.slnd, wobel olner der Stoffdimpfer (40) In jedem
Piarda~von~jer E-dce der Aufzugskabins (10) benachbart angeordnet ist,
wobei die Hubrichtung jedes Kolbens (40) Ir. wesentlichen rechtwinkiig zu
einer Imaginiren Unle lst, die gogenflborliegende Ec- 15      ken, der
Aufzugskabiqe (10) diagonal miteinander verbindet. 9.  Die
Aufzugskabinenanordnung nach irgendeinem vorangeenden Anspruch, be! der die
Pendeleinrich- tung (14) e.ne Mehrzahl von Stangen (14) aufweist, die
benachbart jeder Ecke der Aufzugskabine (10) angeordnet sind, wobel die
Stangen (14) an elnem Ende mit elnem oberen Bereich (12) des Rahmens (15)
und an elnem entgegegengesetzten Ende mit elnem unteren Berelch (24) der
Aufzugskabine (10) K~~'  20  verbunden sind,. 10. Die
Aufzugskabinenanordnung nach Anspruch 9, bei der die Stangen (14) sine
solche Steffigkelt aufwel- sen,.datl'a9t.eraeOOezjllationen
der-Aufzugskabine (10)im Rahmen (15) im wesentlichen unbeeinfluttvon
denSitngen.(-14,) sind ,. 25 11. lDie Auzugskabin enanordnung
nach.irgendeinem vorangehenden Anspruch, weiter aufweisend sine Ein-
richtung (66).zum Festlegen der Aufzugskabine (10) Im Rahmen (15), wenn die
Anordnung (8) bei einem Stockwerk im. Szhacht angehalten wird;, ..: 30
12. Diep Aufxugskabinenanford.nung.,pach iendeineem vorang.ehe.nden
Anspruche, bei dorleder StoPdampfer (4O) eijenKoJbefnl(44, undoen Zylinder
(42) aufweist, die.zusammenwirken, wobel die Kolbenstange jedee. Kolbens
(40) flexibel ist 38   R~n5 Rotvefl 4.e 1.  Ensemble de cabins d'ascenseur
(8) comprenant: a) un cadre (15) adapte pour circuler dans une cage
d'ascenseur; "b) une. cabine d'ascenseur (10) destinee a contenir des
passagers; 40         c) des myens du- type penduia (14) servant A
monteriladits cabine d'ascenseur (10) dans ledit cadre :(.15) en suspension
A la faoon dun pOendule, de telle mnienre que ladite cabine (10) puisse se
deplacer latrailement dans ledit cadre (15); et dYdes moyensamortisseurs
(40) qui relient leditcadre (15) etladite cabine d'ascenseur (10) pouramor-
tir le mouvement lateral de ladite cabine d'ascenseur (10); 45
caracteris6en ce que leedits moyens amortisseurs (40) comprennent une
pluralIt d'amortisseurs pneubatiquss (40) qul determinent un ecoulement
d'air interiur lamrinaire uniquement lorsqu'ils sont sou- , misb'ki1 pleina
vale~irdes forces latirales qu'on rencontre normalement pendant Is
fonetionnement de .';Iensemble de; cabine d&ascensteuir(8) dans la cage,
lesdits moyens amortisseurs (40) se comportant cbmme uOnressort.iorsque
ledit cadre (15) subit des chocsirnportants dans la cage et se comportant
50       comme un a ortisseuirsq   le cadre (15) est soumis a des chocs
plus faibles dans la cage. 2.  Ensemble de cabinemdase.nseur se6on is
revendication 1, ddans lequel lesdits moyens amortisseurs (40) 



p~euentmortir le veusment~d,.,e Iadi cabins d'ascenseur (10). Sur un arc
lateral de 3600. 55   3.  Ens6tlb  de 'cabin d   Wascenseur seion la
revendication I ou 2, dans lequel il eat prevu quatre amortis- seurs
pneuratiques (40), dent chacun opere selon un axe qui est incline de 450
sur le plans des pars (16) de. la cabin d'as-censour. ;    {       .  -:  .
.    -   .  .::  7    -  :.  EP 0167 621 B1       :      |~~~~~ 1111111
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.    c   L i      S   * 4.  Ens-eber de c*Ins d'ascenseur seIon Ia
revendication 1, 2 ou 3,,dana lequel chaque amortisseur (40) compreri~dun
ps~ton .(44):et un cylinidre (42) cooperant entre eux, et r6coulement d'air
laminaire est obtenu en. ,rmn une fente (52) hfs      t etroite enre le
piston et l'.al&age du cylindre. 5   5.  Ensemble de cabins d'ascenseur
selon ia revendication 1, 2 ou 3, dans lequel chaque amortaseur (40) ,,
cornbrend un pfston (44) et un cyiindre:(42) cooperant entre eux et
i'coulement d'air est obtenu par uti- lisation d'une fu ite d'air tubulaire
(45) dimenslonnee de.facon A eviter la formation d'un bcoulement d'air
tubulent 6a aortie d'une poc;d:',i fIormes par le piston (44)  un exrmit
fermes (43) du cylindre. 10   6.  Ensemble do cabine d'ascenasurselon une
quelconque des revendications precedentes, dane lequel les- dits
amotisseuif pnoeniatiques (40 comprennent chacun un piatori (44) et un
cylindre (42) cooperant 8ntre euxc, et, dan; ilequei iea pis~tons'(i4)
desdits amortiaseurs (40O) travalllent dana des directions qul sont
d6calbes angulairemrentPuine de I'autre.de maniere A modhrer loscillation
laterale lineaire de ladite cabins d'ascenseur,(10) sur un arc horizontal
de 360, et pour moderer auasl l'oscillation torsionnelle curviligne de
ladite cabine d'ascenseur (10).dans le sens des aiguilles d'une montre et
dans le sens inverse. 7.  Ensemble de cabine d'ascenseurselon la
revendication 6, dans lequel leadits amortisseurs (40) sont apal- res de
telle. manilre queol'oscillation lateraletorsionnelle de ladit
cabined'asconseur(10) dans leditcadre (15) comprimeol'un. des amortisseurs
(40) de la paire d'amortisseurs en mettant en extension l'autre des- dits
amortisseurs (40) de l m~me pairs. 8.  Ensemble de cabins d'ascenseur selon
Ia revendication 6 ou 7, dans lequel lesdits amortisseurs (40) sont au
nombre de quatre ot disposes en deux paires damortisseurs (40), un desdits
amortisseurs (40) de chaque paire etant dispose adjacent. Achaque angle de
ladite cabine d'ascenseur (10), la direction de Ia course, deo ahque piston
etant sensiblement perpendiculaire A une ligne imaginaire qul joint les
angles 1opposs en diagonal. de ladito cabine d'ascenseur (10). 9.  Ensemble
dei cablned'asoenseur sleon une quelconque des revendicatlons precedentes,
dans lequel les- dits~m~oyert dulpe pendule (:14) omprennentune pluralite
de.barres (14) adjacentes aux angles de la- dite "ebine d'ascenseur,(-10.);
1esdites barres (14) etant rell6es A une premiere extremit6, A la partie
au- 30        .       ...... perieure: (.2) dudit cadre.(1) .et-,
loextrAmit opposee, A une partle inferleure (24) de ladite cabine d'as-
censeur (10). 10. Ensemble deo.abine d'ascenseur soeon larevendicationr9,
dans lequel leadites barres (14) ont une raideur caiculee de manire que
les-oscii!ations laterales de laditezcabins d'ascenseur (10) dans ledit
cadre (15) 35       soient sensibliemen non affecties par les barres (14).
. 1-.1;: .n ,bl.0  :,in d~ses-A ..:o .n- -re 11. Enasile.do cabins
d'ascsns~eur solon une. quelconque des revendicatlons
pr6c6dentes,.comprenant en outre des moyens (66) servant A stabiliser
ladite cabine d'ascenseur (10) dans ledit cadre (15) lorsque ledit ensemble
(8):est arrftA A un pafler dans la cage. 40 12. Ensembpede cabine
d'ascenseurselon une quelconque des revendicatlons precdentes, dans lequel
che- que amortiss.eur (40) comprend un piston (44) et un cylindre (42)
cooperant entre oux, la tige de piston de chaque piston etant flexible. 45
50 58 *   ,    ! .  ,  ''   ,,.   .. .   .    .   . :   .    


