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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to an
elevator system, and more particularly to an elevator sys-
tem including a drive motor located in the hoistway below
the elevator car.

BACKGROUND OF THE INVENTION

[0002] Considerable expense is involved in the con-
struction of a machine room for an elevator. The expense
includes the cost of constructing the machine room, the
structure required to support the weight of the machine
room and elevator equipment, and the cost of shading
adjacent properties from sunlight (e.g., sunshine laws in
Japan and elsewhere).

[0003] Elevator systems have been developed to
avoid the expense of a machine room. These elevator
systems are difficult to install and maintain because hoist-
way access can be difficult or dangerous especially to
maintenance people while working in the hoistway on
machinery that controls elevator motion if the machinery,
such as the drive motor, is located in a space between
the elevator car and a sidewall of the hoistway. Further-
more, elevator systems typically require additional hoist-
way space to accommodate machinery disposed be-
tween the car and sidewall of the hoistway.

[0004] WO 98/19327 discloses an elevator system
having the features of the preamble of claim 1.

[0005] Itis anobject of the presentinvention to provide
an elevator system without a machine room which avoids
the above-mentioned drawbacks associated with prior
elevator systems.

SUMMARY OF THE INVENTION

[0006] An elevator system in accordance with the
present invention is defined in claim1.

[0007] An advantage of the present invention is that
the elevator system significantly reduces the space and
construction costs compared with an elevator system
having a machine room.

[0008] A second advantage of the present invention is
that the hoistway dimensions can be kept to a minimum
because the drive motor does not encroach into the hoist-
way space between the elevator car and a sidewall of
the hoistway.

[0009] A third advantage of the present invention is
simplified and safe access to the drive motor and asso-
ciated equipment from the elevator pit.

[0010] A fourth advantage of the present invention is
that flat rope technology reduces the size of the drive
motor and sheaves, and thereby reduces the pit space
required for accommodating the motor and sheaves.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FiG. 1 is a schematic, side elevational view of an
elevator system having the drive motor accessibly
located in the hoistway pit below the elevator car.
FIG. 2 is a schematic, side elevational view of an
elevator system having the drive motor accessibly
located in the hoistway pit below the elevator car.
FIG. 3 is a schematic, side elevational view of an
elevator system having the drive motor accessibly
located in the hoistway pit below the elevator car in
accordance with the present invention.

FIG. 4 is a sectional, side view of a traction sheave
and a plurality of flat ropes, each having a plurality
of cords.

FIG. 5 is a sectional view of one of the flat ropes.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Referring to FIG.1, an elevator system is gen-
erally designated by the reference number 10. The ele-
vator system 10 includes a hoistway 12 defined by a sur-
rounding structure 14, such as a building. The hoistway
12 includes door openings at each level along the hoist-
way for accepting hoistway doors 16,16. An elevator car
18 is provided in the hoistway 12 for upward and down-
ward movement along the hoistway via conventional el-
evator guide rails (not shown). A counterweight 20 mov-
ably coupled to conventional counterweight guide rails
(not shown) is located at a side of the hoistway 12 in a
space extending along the length of the hoistway be-
tween the elevator car 18 and the sidewall 14 of the hoist-
way for balancing the elevator car during its upward and
downward movement along the hoistway.

[0013] The elevator system 10 includes at least one
flat, suspension rope or belt 22 for supporting the weight
of the elevator car 18 and the counterweight 20. The sus-
pension rope 22 may be made of steel, non-metallic fiber
or any other suitably strong material to support the ele-
vator car 18 and the counterweight 20 during movement
and acceleration of the elevator car and the counter-
weight along the hoistway 12.

[0014] The employment of flat ropes or belts permits
smaller drive motors and sheaves to drive and suspend
elevator car and counterweightloads relative to drive mo-
tors and sheaves using conventional round ropes. The
diameter of drive sheaves used in elevators with conven-
tional round ropes is limited to 40 times the diameter of
the ropes, or larger, due to fatigue of the ropes as they
repeatedly conform to the diameter of the sheave and
straighten out. Flat ropes or belts have an aspect ratio
greater than one, where aspect ratio is defined as the
ratio of rope or belt width w to thickness t (Aspect Ratio
= wi/t). Therefore, flat ropes or belts are inherently thin
relative to conventional round ropes. Being thin, there is
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less bending stress in the fibers when the belt is wrapped
around a given diameter sheave. This allows the use of
smaller diameter traction sheaves. Torque is proportional
to the diameter of the traction sheave. Therefore, the use
of a smaller diameter traction sheave reduces motor
torque. Motor size (rotor volume) is roughly proportional
totorque; therefore, although the mechanical output pow-
er remains the same regardless of sheave size, flat ropes
or belts allow the use of a smaller drive motor operating
at a higher speed relative to systems using conventional
round ropes. Consequently, smaller conventional and flat
drive motors may be accommodated in the hoistway pit
which significantly reduces the size and construction cost
of the hoistway pit.

[0015] In summary, reducing the machine size (i.e.,
drive motor and sheaves) has a number of advantages.
First, the smaller machine reduces the hoistway pit space
requirement when the machine is located below the el-
evator car. Second, a small machine utilizes less mate-
rial, and will be less costly to produce relative to a larger
machine. Third, the light weight of a small machine re-
duces the time for handling the machine and the need
for equipment to lift the machine into place so as to sig-
nificantly reduce installation cost. Fourth, low torque and
high speed allow the elimination of gears, which are cost-
ly. Further, gears can cause vibrations and noise, and
require maintenance of lubrication. However, geared ma-
chines may be employed if desired.

[0016] Flat ropes or belts also distribute the elevator
and counterweight loads over a greater surface area on
the sheaves relative to round ropes for reduced specific
pressure on the ropes, thus increasing its operating life.
Furthermore, the flat ropes or belts may be made from a
high traction material such as urethane or rubber jacket
with fiber or steel reinforcement.

[0017] The suspension rope 22 is attached at a first
end to a first bracket 24 which is fixedly coupled within
an upper portion of the hoistway 12, such as to a sidewall
26 or ceiling 28 of the hoistway. The suspension rope 22
extends downwardly from its first end, loops generally
90° about a first elevator sheave 30 coupled underneath
and at one side of the elevator car 18, extends generally
horizontally to a second elevator sheave 32 coupled un-
derneath and atan opposite side of the elevator car, loops
generally 90° about the second elevator sheave 32, ex-
tends upwardly and loops generally 180° about a first
deflector sheave 34 fixedly coupled within an upper por-
tion of the hoistway, such as to the sidewall 26 or the
ceiling 28 of the hoistway 12, extends downwardly and
loops generally 180° about a counterweight sheave 36
coupled to a top portion of the counterweight 20, and
extends upwardly and is coupled at a second end within
an upper portion of the hoistway, such as to the sidewall
or ceiling of the hoistway via a second bracket 37.
[0018] The elevator system 10 includes a drive motor
38 having a drive sheave 40 for moving the elevator car
18 and the counterweight 20 upwardly and downwardly
along the hoistway 12 via at least one flat, drive rope or
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belt 42. The drive rope 42 may be made of steel, non-
metallic fiber or any other suitably strong material to sup-
port the weight of imbalance between the elevator car 18
and the counterweight 20. The drive motor 38 is coupled
to and supported by a sidewall or floor 44 of the hoistway
12 within a hoistway pit 46. As shown in FIG. 1, for ex-
ample, the drive rope 42 is coupled at a first end to a
lower portion 48 of the counterweight 20, extends down-
wardly and loops generally 90° about the drive sheave
40, extends generally horizontally and loops generally
90° about a second deflector sheave 49, and extends
upwardly and is coupled at a second end to an underside
50 of the elevator car 18. Because the drive motor 38 is
located below the elevator car 18 in the hoistway pit 46,
the elevator system 10 avoids the additional expense
and space associated with constructing and maintaining
a machine room.

[0019] The drive rope 42 may also be employed in a
"double wrap traction" configuration. In such a configu-
ration, the drive rope 42 is coupled at its first end to the
lower portion 48 of the counterweight 20, extends down-
wardly and loops generally 90° about the drive sheave
40, extends generally horizontally and loops generally
180° about the second deflector sheave 49, extends gen-
erally horizontally as shown by the dashed line 52 and
loops generally 180° about the drive sheave 40, extends
generally horizontally and loops generally 90° about the
second deflector sheave 49, and extends upwardly and
is coupled at its second end to the underside 50 of the
elevator car 18. As shown in FIG. 1, the suspension rope
22 and the drive rope 42 are separate and independent
from one another.

[0020] As showninFIG. 1, an elongated rigid connec-
tor 54 is pivotally coupled at a first end 55 to a rotational
axis of the drive sheave 40 and at a second end 57 to a
weight 56 which is suspended from a lower portion of the
hoistway 12, such as a sidewall 58 of the hoistway via a
tension spring 60. The rigid connector 54 is also coupled
at 59 between its first and second ends 55, 57 to a rota-
tional axis of the second deflector sheave 49. The weight
56 imparts a downward force to the second end 57 of the
rigid connector 54 which pivots the rigid connector down-
wardly aboutits firstend 55, and in turn moves the second
deflector sheave 49 downwardly in order to provide ten-
sion in the drive rope 42 between the second deflector
sheave 49 and the elevator car 18. Thus, the rigid con-
nector 54, the weight 56, and the tension spring 60 co-
operate as a tension applying mechanism for maintaining
the drive rope 42 in a taut condition.

[0021] The elevator system 10 tolerates large imbal-
ances in the tension of the drive rope 42 between the
elevator side and the counterweight side of the elevator
system. For example, if the drive rope 42 is a non-metallic
fiber belt, such as urethane, having a relatively high co-
efficient of friction p. = 0.5 relative to steel rope, the trac-
tion available to drive the elevator car 18 with double
wrap traction is er® = -5(2I1) = 271828l = 23.14. This
traction relation value of "23.14" means that t/t, must
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be greater than 23.14 before the drive rope 42 begins to
slip on the drive sheave 40 and the second deflector
sheave 49, where t, is the tension in the portion of the
drive rope 42 between the second deflector sheave 49
and the elevator car 18; and t, is the tension in the drive
rope between the drive sheave 40 and the counterweight
20. A considerable imbalance in tension in the drive rope
42 can thus be tolerated relative to an elevator system
employing conventional steel rope and cast iron sheaves
having a traction relation of only about 5.

[0022] In operation, the drive motor 38 is signaled by
a controller (not shown) to rotate the drive sheave 40
counterclockwise in order to move the elevator car 18
downwardly along the hoistway 12. The rotating drive
sheave 40 causes the second deflector sheave 49 also
to rotate counterclockwise which pulls downwardly a por-
tion of the drive rope 42 between the elevator car 18 and
the second deflector sheave 49. The downwardly moving
drive rope 42, in turn, pulls downwardly the elevator car
18 attached to the drive rope at its underside 50. The
downwardly moving elevator car 18 causes the elevator
sheaves 30, 32 toroll along the suspension rope 22 along
its length and away from the first end of the suspension
rope at the first bracket 24. The downwardly moving el-
evator 18 pulls downwardly on a portion of the suspen-
sion rope 22 between the second elevator sheave 32 and
the first deflector sheave 34. This downward pull causes
the first deflector sheave 34 to rotate counterclockwise
which pulls upwardly on a portion of the suspension rope
22 between the first deflector sheave 34 and the coun-
terweight 20 to thereby move the counterweight upward-
ly.

[0023] The drive motor 38 is also signaled by a con-
troller (not shown) to rotate the drive sheave 40 clockwise
in order to move the elevator car 18 upwardly along the
hoistway 12. The rotating drive sheave 40 pulls down-
wardly on a portion of the drive rope 42 between the drive
sheave 40 and the counterweight 20. The downwardly
moving drive rope 42, in turn, downwardly pulls the coun-
terweight 20 attached to the drive rope at its lower portion
48. The downwardly moving counterweight 20 causes
the counterweight sheave 36 to rotate counterclockwise
and to pull downwardly on a portion of the suspension
rope 22 between the counterweight 20 and the first de-
flector sheave 34. The downwardly moving portion of the
suspension rope 22 causes the first deflector sheave 34
to rotate clockwise, which in turn, causes the elevator
sheaves 30, 32 to roll along the suspension rope along
its length toward the first end of the suspension rope at
the first bracket 24. The rolling elevator sheaves 30, 32
cause the elevator car 18 to move upwardly along the
hoistway 12.

[0024] A problem may arise if the elevator car 18 is not
operating near full capacity. For example, if the elevator
car 18 is only half full, the tension in a portion of the drive
rope 42 between the second deflector sheave 49 and the
elevator car 18 may be zero, thereby making the elevator
car unresponsive if the drive motor 38 should be signaled
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to move the elevator car downwardly. To remedy this
potential problem, the weight 56 pulls downwardly on the
second deflector sheave 49 in order to always maintain
in a taut condition a portion of the drive rope 42 between
the second deflector sheave 49 and the elevator car 18
even when the elevator car is empty. Thus the weight 56
prevents the elevator system 10 from possibly becoming
unresponsive.

[0025] FIG. 2illustrates an elevator system 100 which
is similar to the elevator system 10 of FIG.1 except for
the implementation of the tension applying mechanism
for maintaining the drive rope 42 in a taut condition. Like
elements with the arrangement of FIG.1 are labeled with
like reference numbers. As shown in FIG. 2, a tension
spring 102 is coupled at a first or lower end 104 within a
lower portion of the hoistway 12, such as to the floor 44
or along a sidewall of the hoistway at a lower elevation
than that of the second end 57 of the rigid connector 54.
The spring 102 is coupled at a second or higher end 106
to the second end 57 of the rigid connector 54 to pull
downwardly on, and thereby pivot the rigid connector
downwardly about its first end 55. The downwardly piv-
oting rigid connector 54 in turn moves the second deflec-
tor sheave 49 downwardly in order to maintain in a taut
condition a portion of the drive rope 42 between the sec-
ond deflector sheave 49 and the elevator car 18. Thus,
the rigid connector 54 and the tension spring 102 coop-
erate as a tension applying mechanism for maintaining
the drive rope 42 in a taut condition.

[0026] Turning now to FIG. 3. an embodiment of the
present invention is illustrated by the elevator system
200. The elevator system 200 includes a hoistway 202
defined by the surrounding structure 204 of a building.
An elevator car 206 is provided in the hoistway 202 for
upward and downward movement along the hoistway via
conventional elevator guide rails (not shown). A counter-
weight 208 movably coupled to conventional counter-
weight guide rails (not shown) is located at a side of the
hoistway 202 in a space extending along the length of
the hoistway between the elevator car 206 and the side-
wall 204 of the hoistway for balancing the elevator car
during its upward and downward movement along the
hoistway. A drive motor 210 and associated drive sheave
212 are disposed in a lower portion of the hoistway 202,
such as in the hoistway pit.

[0027] The elevator system 200 further includes at
least one flat rope or belt 214 for providing both suspen-
sion and traction for the elevator car 206 and the coun-
terweight 208. The flat rope 214 may be made of steel,
non-metallic fiber or any other suitably strong material to
support the elevator car 206 and the counterweight 208
during movement and acceleration of the car and coun-
terweight along the hoistway 202. The flat rope 214 is
attached at first and second ends 216, 218 within an up-
per portion of the hoistway 202, such as to a sidewall,
guide rails or ceiling of the hoistway. The flat rope 214
extends downwardly from its first end 216, loops gener-
ally 90° about a first elevator sheave 220 coupled under-
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neath and at one side of the elevator car 206, extends
generally horizontally to a second elevator sheave 222
coupled underneath and at an opposite side of the ele-
vator car, loops generally 90° about the second elevator
sheave 222, extends upwardly and loops generally 180°
about a first deflector sheave 224 fixed within an upper
portion of the hoistway such as to a sidewall or ceiling of
the hoistway, extends downwardly and loops generally
180° about the drive sheave 212, extends upwardly and
loops generally 180° about a second deflector sheave
226 fixed within an upper portion of the hoistway, extends
downwardly and loops generally 180° about a counter-
weight sheave 228 coupled to a top portion of the coun-
terweight 208, and extends upwardly and is coupled at
its second end 218 within an upper portion of the hoist-
way, such as to the sidewall or ceiling of the hoistway.
The underslung elevator car 206 avoids the need to pro-
vide a drive motor above the hoistway 202 either between
the elevator car 206 and a ceiling 230 of the hoistway,
or in a costly and space-consuming machine room. Fur-
ther, flat rope technology reduces the size of the drive
motor and sheaves necessary to support and move a
given load compared to conventional round ropes, and
thereby reduces the size of and cost for constructing the
space within the hoistway pit for accommodating the
drive motor and sheaves.

[0028] A principal feature of the present invention is
the flatness of the ropes used in the above described
elevator system. The increase in aspect ratio results in
a rope that has an engagement surface, defined by the
width dimension "w", that is optimized to distribute the
rope pressure. Therefore, the maximum rope pressure
is minimized within the rope. In addition, by increasing
the aspect ratio relative to a round rope, which has an
aspectratio equal to one, the thickness "t1"of the flat rope
(see FIG. 5) may be reduced while maintaining a constant
cross-sectional area of the portions of the rope support-
ing the tension load in the rope.

[0029] As shown in FIG. 4 and 5, the flat ropes 722
include a plurality of individual load carrying cords 726
encased within a common layer of coating 728. The coat-
ing layer 728 separates the individual cords 726 and de-
fines an engagement surface 730 for engaging the trac-
tion sheave 724. The load carrying cords 726 may be
formed from a high-strength, lightweight non-metallic
material, such as aramid fibers, or may be formed from
a metallic material, such as thin, high-carbon steel fibers.
It is desirable to maintain the thickness "d" of the cords
726 as small as possible in order to maximize the flexi-
bility and minimize the stress in the cords 726. In addition,
for cords formed from steel fibers, the fiber diameters
should be less than .25 millimeters in diameter and pref-
erably in the range of about .10 millimeters to .20 millim-
eters in diameter. Steel fibers having such diameter im-
prove the flexibility of the cords and the rope. By incor-
porating cords having the weight, strength, durability and,
in particular, the flexibility characteristics of such mate-
rials into the flat ropes, the traction sheave diameter "D"
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may be reduced while maintaining the maximum rope
pressure within acceptable limits.

[0030] The engagement surface 730 is in contact with
a corresponding surface 750 of the traction sheave 724.
The coating layer 728 is formed from a polyurethane ma-
terial, preferably a thermoplastic urethane, that is extrud-
ed onto and through the plurality of cords 726 in such a
manner that each of the individual cords 726 is restrained
against longitudinal movement relative to the other cords
726. Other materials may also be used for the coating
layer if they are sufficient to meet the required functions
of the coating layer: traction, wear, transmission of trac-
tion loads to the cords and resistance to environmental
factors. It should be understood that although other ma-
terials may be used for the coating layer, if they do not
meet or exceed the mechanical properties of a thermo-
plastic urethane, then the benefits resulting from the use
of flat ropes may be reduced. With the thermoplastic ure-
thane mechanical properties the traction sheave 724 di-
ameter is reducible to 100 millimeters or less.

[0031] As a result of the configuration of the flat rope
722, the rope pressure may be distributed more uniformly
throughout the rope 722. Because of the incorporation
of aplurality of small cords 726 into the flat rope elastomer
coating layer 728, the pressure on each cord 726 is sig-
nificantly diminished over prior art ropes. Cord pressure
is decreased at least as n""2, with n being the number of
parallel cords in the flat rope, for a given load and wire
cross section. Therefore, the maximum rope pressure in
the flat rope is significantly reduced as compared to a
conventionally roped elevator having a similar load car-
rying capacity. Furthermore, the effective rope diameter
‘d’ (measured in the bending direction) is reduced for the
equivalent load bearing capacity and smaller values for
the sheave diameter ‘D’ may be attained without a re-
duction in the D/d ratio. In addition, minimizing the diam-
eter D of the sheave permits the use of less costly, more
compact, high speed motors as the drive machine.
[0032] A traction sheave 724 having a traction surface
750 configured to receive the flat rope 722 is also shown
in FIG 5. The engagement surface 750 is complementa-
rily shaped to provide traction and to guide the engage-
ment between the flat ropes 722 and the sheave 724.
The traction sheave 724 includes a pair of rims 744 dis-
posed on opposite sides of the sheave 724 and one or
more dividers 745 disposed between adjacent flat ropes.
The traction sheave 724 also includes liners 742 received
within the spaces between the rims 744 and dividers 745.
The liners 742 define the engagement surface 750 such
that there are lateral gaps 754 between the sides of the
flat ropes 722 and the liners 742. The pair of rims 744
and dividers, in conjunction with the liners, perform the
function of guiding the flat ropes 722 to prevent gross
alignment problems in the event of slack rope conditions,
etc. Although shown as including liners, it should be noted
that a traction sheave without liners may be used.
[0033] Although this invention has been shown and
described with respect to exemplary embodiments there-
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of, it should be understood by those skilled in the art that
the foregoing and various other changes, omissions, and
additions in the form and detail thereof may be made
therein without departing from the scope of the invention
as defined in the following claims.

Claims
1. An elevator system comprising:

an elevator hoistway (202) defined by surround-
ing structure;

an elevator car (206) and counterweight (208)
located in the hoistway; and

a drive motor (210) including a drive sheave
(212) located at a bottom portion of the hoistway,
the drive motor being coupled to the elevator car
and the counterweight via at least one flat rope
(214) for moving the elevator car upwardly and
downwardly along the hoistway; characterised
in that

said at least one flat rope (214) providing both
suspension and traction for the elevator car
(206).

2. An elevator system as defined in claim 1, further in-
cluding at least one elevator sheave (220,222) cou-
pled to the elevator car (206), first and second de-
flector sheaves (224, 226) coupled within an upper
portion of the hoistway (202), and a counterweight
sheave (228) coupled to a top portion of the coun-
terweight (208), the flat rope (214) having first and
second ends (216,218) coupled within an upper por-
tion of the hoistway (202) and extending downwardly
from its first end (216) via the at least one elevator
sheave (220,222), extending upwardly and looping
about the first deflector sheave (224), extending
downwardly and looping about the drive sheave
(212), extending upwardly and looping about the
second deflector sheave (226), extending down-
wardly and looping about the counterweight sheave
(228) and extending upwardly and terminating at its
second end (218).

3. An elevator system as defined in claim 2 wherein
said at least one elevator sheave (220, 222) is cou-
pled to the underside of the elevator car (206) and
the flat rope (214) underslings the elevator car (206).

4. An elevator system as defined in any of claims 1 to
3, wherein the flat rope (214) is made of non-metallic
fiber material.

5. An elevator system as defined in any of claims 1 to
4, wherein the flat rope (214) is made of urethane.
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Patentanspriiche

1.

Aufzugsystem, aufweisend:

einen Aufzugschacht (202), der durch eine Um-
gebungsstruktur definiert ist; einen Aufzugfahr-
korb (206) und ein Gegengewicht (208), die sich
in dem Aufzugschacht befinden; und

einen Antriebsmotor (210) einschlieBlich einer
Antriebsseilscheibe (212), angeordnet in einem
unteren Bereich des Aufzugschachts, wobei der
Antriebsmotor mit dem Aufzugfahrkorb und mit
dem Gegengewicht tiber wenigstens ein Flach-
seil (214) gekoppelt ist, um den Aufzugfahrkorb
den Aufzugschacht entlang nach oben und nach
unten zu bewegen,

dadurch gekennzeichnet,

dass das wenigstens eine Flachseil (214) so-
wohl fiir die Aufhdngung als auch fiir die Traktion
des Aufzugfahrkorbs (206) sorgt.

Aufzugsystem nach Anspruch 1,

weiterhin aufweisend wenigstens eine Aufzugseil-
scheibe (220, 222), die mit dem Aufzugfahrkorb
(206) gekoppelt ist, eine erste und eine zweite Um-
lenkseilscheibe (224, 226), die mit einem oberen Be-
reich des Aufzugschachts (202) gekoppelt sind, so-
wie eine Gegengewicht-Seilscheibe (228), die mit
einem oberen Bereich des Gegengewichts (208) ge-
koppelt ist, wobei das Flachseil (214) ein erstes und
ein zweites Ende (216, 218) aufweist, die mit einem
oberen Bereich des Aufzugschachts (202) gekoppelt
sind,

wobei das Flachseil (214) von seinem ersten Ende
(216) nach unten Uber die wenigstens eine Aufzug-
seilscheibe (220, 222) verlauft, dann nach oben ver-
lauft und in einer Schleife um die erste Umlenkseil-
scheibe (224) herum gefihrt ist, dann nach unten
verlauft und in einer Schleife um die Antriebsseil-
scheibe (212) herum gefiihrtist, dann nach oben ver-
l&uft und in einer Schleife um die zweite Umlenkseil-
scheibe (226) herum gefihrt ist, dann nach unten
verlauft und in einer Schleife um die Gegengewicht-
Seilscheibe (228) herum gefiihrt ist, sowie dann
nach oben verlduft und an seinem zweiten Ende
(218) endet.

Aufzugsystem nach Anspruch 2,

wobei die wenigstens eine Aufzugseilscheibe (220,
222) mit der Unterseite des Aufzugfahrkorbs (206)
gekoppelt ist und das Flachseil (214) den Aufzug-
fahrkorb (206) unterschlingt.

Aufzugsystem nach einem der Anspriiche 1 bis 3,
wobei das Flachseil (214) unter Verwendung von

nicht-metallischem Fasermaterial hergestellt ist.

Aufzugsystem nach einem der Anspriiche 1 bis 4,
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wobei das Flachseil (214) unter Verwendung von
Urethan hergestellt ist.

Revendications

1.

Systéme d’ascenseur comprenant :

une cage d’ascenseur (202) définie par la struc-
ture périphérique ;

une cabine d’ascenseur (206) et un contrepoids
(208) situés dans la cage ; et

un moteur d’entrainement (210) comprenant
une poulie d’entrainement (212) située au ni-
veaud’une partie inférieure de la cage, le moteur
d’entrainement étant couplé a la cabine d’as-
censeur et au contrepoids via au moins un cable
plat (214) pour déplacer la cabine d’ascenseur
vers le haut et vers le bas le long de la cage ;
caractérisé en ce que :

ledit au moins un cable plat (214) fournissant a
la fois la suspension et la traction de la cabine
d’ascenseur (206).

Systéme d’ascenseur selon la revendication 1, com-
prenant en outre au moins une poulie d’ascenseur
(220, 222) couplée a la cabine d’ascenseur (206),
des premiere et seconde poulies de déflecteur (224,
226) couplées a lintérieur d’'une partie supérieure
de la cage (202), et une poulie de contrepoids (228)
couplée a une partie supérieure du contrepoids
(208), le cable plat (214) ayant des premiére et se-
conde extrémités (216, 218) couplées a l'intérieur
d’une partie supérieure de la cage (202) et s’éten-
dant vers le bas a partir de sa premiére extrémité
(216) via la au moins une poulie d’ascenseur (220,
222) s’étendant vers le haut et faisant une boucle
autour de la premiere poulie de déflecteur (224),
s’étendant vers le bas et faisant une boucle autour
de la poulie d’entrainement (212), s’étendant vers le
haut et faisant une boucle autour de la seconde pou-
lie de déflecteur (226), s’étendant vers le bas et fai-
sant une boucle autour de la poulie de contrepoids
(228) et s’étendant vers le haut et se terminant au
niveau de sa seconde extrémité (218).

Systéme d’ascenseur selon la revendication 2, dans
lequel ladite au moins une poulie d’ascenseur (220,
222) est couplée a la face inférieure de la cabine
d’ascenseur (206) et le cable plat (214) surbaisse la
cabine d’ascenseur (206).

Systéme d’ascenseur selon I'une quelconque des
revendications 1 a 3, dans lequel le cable plat (214)
estréalisé avec un matériau a fibres non métalliques.

Systéme d’ascenseur selon I'une quelconque des
revendications 1 a 4 dans lequel le céble plat (214)
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est réalisé a partir d'uréthane.
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