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Description

Object of the Invention

[0001] The object of the present invention is an eleva-
tor without counterweight with a cogged belt and pulley
and particularly the elements and distribution thereof, for
the purpose of moving the car without there being sliding
between the belt and the driving pulley, with a minimum
car weight and with a great use of the elevator hoistway.
[0002] The present invention is characterized in the
design and arrangement both of the drive and the ele-
ments and means forming part of the object of the inven-
tion, with the dual objective of achieving a reduction of
noise levels generated and a uniform, well balanced
translation of the car and with a high comfort level.
[0003] As aresult of the present invention moving the
car without the belt sliding with respect to the pulley is
achieved, even with very low belt tension in the rope
passing under the car. In this aspect, it represents a safe-
ty improvement. Counterweight elimination offers the
possibility of making optimum use of the ground surface
of the elevator hoistway for transporting the load. Finally,
the use of the cogged belt allows reducing the diameter
of the pulleys in comparison with a cable of the same
strength which has a circular cross-section.

[0004] Therefore, the present invention is encom-
passed within the scope of elevators without counter-
weight, and additionally, among those elevators which
have a cogged pulley and belt as transmission means.

Background of the Invention

[0005] Patent WO 2008/000886 is known in the state
of the art in which it describes an elevator without coun-
terweightwhich uses aflatcable or cable having a circular
cross-section, using a tensioner which provides a varia-
ble tension according to the information given to it by a
load cell located in the car to assure the traction and to
keep the tension ratio in the two corresponding ropes
T1/T2. Since this system does not have cogged pulleys
and belts, it does not assure the traction in the entire
path, and additionally, it also does not limit the belt move-
ment and compensate for the elongation of the belts sub-
jected to tension over time without keeping the tension
T1/T2, the use of a tensioner and of a load cell being
necessary.

[0006] Patents W02004/094287 and
W02004/094289 claim the same hoistway arrangement
as patent WO 2008/000886, but the tensioner is not "var-
iable" according to the load of the car. They always pro-
vide a constant tension.

[0007] Thelasttwo patentsdo nothave cogged pulleys
and belts as traction means with the advantages derived
therefrom, of being the ideal means to assure the traction,
being oriented towards the cables, therefore keeping the
tension T1/T2 is necessary.

[0008] Patent WO2004067429 describes an elevator
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with a more complex deflecting pulleys configuration
(suspension 10:1) to maintain the traction by means of
the tension ratio T1/T2 without the need of a counter-
weight. It is essentially envisaged for cables having a
circular cross-section. In addition to the improvements
listed at the end of this section, simplifying the elevator
design by making it less expensive and simpler without
needing to keep the tension ratio to maintain the traction
is now sought, for which purpose cogged belts and pul-
leys with non-slip rollers are used in the presentinvention.
[0009] Another document known in the state of the art
is patent WO 2004041704 which describes an elevator
without counterweight, but driven by round cables,
whereas document WO 2005087647 discloses a method
for installing elevators of this type by using pre-assem-
bled structures. Both cases show the difficulty of needing
to keep the tension T1/T2, on the other hand, since
cogged pulleys and belts are not used, maintaining the
traction is not assured.

[0010] Until now cars must have a minimum weight to
assure the friction traction capacity between the flat cable
or belt and the driving pulley. If there was no said mini-
mum weight, sliding between the flat cable or belt and
the driving pulley would occur. This means that the car
and accordingly the counterweight become more expen-
sive since more material is needed. This drawback is
solved by document ES 2280579 T3 which describes a
traction means with counterweight made by means of a
cogged pulley on which there is meshed a cogged belt,
which although prevents the sliding between the belt and
the pulley, has aspects which are susceptible to being
improved. US 2010/133046 discloses an elevator ac-
cording to the preamble of claim 1.

[0011] Allthose described are systems for moving the
car of an elevator, in several cases with a cogged belt
and in other cases with a flat belt, however, they have
some aspects which are susceptible to being improved
such as those explained below.

- Onone hand, regardless of whether or not the belt
is cogged, the belts do not have any means which
allow identifying when they have suffered from any
damage, particularly in the steel reinforcement ca-
bles embedded in the belt.

- On the other hand, and particularly in the traction
systems with a cogged belt, the noise level generat-
ed is relatively high, therefore it is considered that it
is an aspect which is susceptible to being improved.

- Also, lack of precision in the meshing between the
cogged pulley and the cogged belt occurs in the
cogged belt systems and particularly those having a
cog arrangement in two rows arranged ina V, as a
result of the process of manufacturing cogged pul-
leys, since they are manufactured in two attached
halves. This lack of precision results in an increase
of the noise level.

- Another difficulty or technical aspect susceptible to
improvement is the fact that the car does not trans-
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late in the most well balanced way possible, it being
convenient to avoid horizontal components on the
deflecting pulleys.

- Furthermore, in the elevator systems having coun-
terweight or in which the machine is not located on
the projection of the ceiling of the car, the best use
is not made of the hoistway since it is subjected to
the constructive conditions of the elevator. A fact that
results in a lack of balance in the translation of the
car.

- Another difficulty susceptible of being improved is
the difficulty of preventing the shaft of the driving
pulley from not receiving the entire load.

- Also,inthe state of the art the elevators without coun-
terweight lacking means to limit the belt movement
and compensate for the elongation of the belts sub-
jected to tension over time

[0012] Therefore, the objective of the presentinvention
is to develop an elevator without counterweight overcom-
ing the drawbacks described, i.e.,:

- which prevents the sliding between the cogged cable
and the cogged pulley,

- which has means allowing a quick identification of
possible damage suffered in the reinforcement of the
cogged or non-cogged belt.

- which in the case of cogged belts reduces the noise
level generated.

- which the cogged pulley and cogged belt meshes
with the greatest precision possible.

- thecartranslates in the most well balanced way pos-
sible.

- which makes the best use of the elevator hoistway.

- whichthe shaft of the cogged pulley does not receive
all the force or torque.

- Having means to limit the belt movement and com-
pensate for the elongation of the belts subjected to
tension over time.

[0013] Ultimately, the noise levels generated in the
translation is to be reduced, and a well balanced and
uniform translation of the car is to be achieved by devel-
oping for such purposes an arrangement and means
such as those described below which are shown in the
essentiality thereof in the first claim.

Description of the Invention

[0014] Theobjectoftheinventionis an elevator without
counterweight with a cogged belt having a particular con-
figuration and arrangement of the drive elements, i.e., of
the traction machine, of the cogged belt and of the asso-
ciated means, such as the deflecting pulleys, a hanger
of one end of the cogged pulley and the tensioner of the
other end of the cogged belt.

[0015] The car object of the invention moves vertically
through the hole of a building known as the elevator hoist-
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way, where the car is intended for transporting people or
goods. The car is guided along the hoistway by a group
of guides. The car is suspended from a cogged belt sys-
tem. The assembly is driven by a machine located in the
upper portion of the hoistway. The belt system is such
that, in a car raising movement, the length of cable drawn
in by the machine of the upper portion of the hoistway is
returned to the lower portion of the hoistway.

[0016] By dividing the elevator belt system, there are
two ropes in which the tension of the belts is different.
The rope passing under the car is tension-free and the
slightest tension that it has is due to its own weight and
to that caused by a belt tensioner. The rope suspending
the car owes its tension to the weight of the car itself and
to the useful load.

[0017] Itis necessary to place a tensioner at one end
of the belt system for the purpose of limiting the belt move-
ment, which otherwise would crash against the hoistway
itself or against the car. A tensioner is also necessary to
compensate for the elongation of the cables subjected
to tension over time.

[0018] The car guides are vertically supported on the
bottom of the hoistway. The horizontal forces on the
guides are transferred to the walls of the hoistway. The
horizontal forces on the guides occur when the centre of
gravity of (car + load) are horizontally shifted from the
centre of suspension of the car (crossed coordinates of
the guide).

[0019] Itis important to suitably choose the position of
the guides and centre of suspension with respect to the
geometric centre of the car. Insofar as the horizontal guid-
ing forces are low, the size of the guide will be small and
thus there is more space available in the hoistway for the
useful load.

[0020] The fact of supporting the machine to a large
extent on one of the guides allows transferring the weight
of the entire system to the floor of the hoistway. There-
fore, the walls of the building do not have to support the
weight of the elevator assembly.

[0021] Unlike a conventional elevator, thereis no coun-
terweight or mass balancing the weight of the car. Since
counterweight is eliminated, more space is available to
make the car larger and increase the useful load of the
car.

[0022] On the other hand, the use of cogged belts en-
ables moving the car without sliding, even with a very
low belt tension in the rope passing under the car. In an
elevator with counterweight, the cars (and the counter-
weights) must have a minimum weight to maintain the
traction capacity assured by the very friction between
cable and driving pulley. Since the principle of the belts
is not based on friction but on the meshing of the cogs,
it is already possible to reduce the weight of the empty
car as much as possible, and therefore making the car
less expensive by using less material.

[0023] It is possible to achieve a great use of the di-
mensions of the hoistway to thus make the car as big as
possible by placing the machine in the projection of the
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car ceiling, eliminating the counterweight and adjusting
the size of the guides.

[0024] The use of deflecting pulleys in the belt hangers
moves the belt lashings out of the car trajectory. Conse-
quently, the height of the hoistway and of the clearance
can be reduced.

[0025] Cogged belts are more flexible than round steel
cables. Therefore, the deflecting pulleys and the driving
pulley of the machine have a smaller diameter (more
compact). The torque of the machine is directly propor-
tional to the diameter of the driving pulley .The machine
could be made with a smaller section to take advantage
of the space intended as clearance.

[0026] As a result of using a cogged pulley and belt,
the sliding between both portions and therefore the need
of the car and counterweight to have a minimum weight
which results in reducing the size of the drive is prevent-
ed.

[0027] To achieve a quick identification of the possible
damage suffered in the cogged belt reinforcement, em-
bedding the steel reinforcement cables in transparent
polyurethane is proposed, thus, if one of the cables of
the reinforcement breaks, in addition to being able to vis-
ually identify the breakage thereof, an inner bubble facil-
itating the identification is produced.

[0028] To reduce the noise level generated, construc-
tive variations relating to that which is being made until
now are proposed, on one hand, increasing the diameter
of the driving pulley for the purpose of reducing the
number of revolutions, preventing vibrations and there-
fore noise.

[0029] On the other hand, and to achieve the afore-
mentioned purpose of reducing the noise levels, the cogs
of the driving pulley are helical which assures a uniform
meshing with the cogged belt and not a discontinuous
meshing, as has been occurring with the pulleys with non
helical cogs, which further results in a prolongation of the
service life of the cogged belt.

[0030] Furthermore, on the cogged face of the cogged
belt there is arranged a textile mesh absorbing and im-
proving the meshing between the pulley and the belt,
reducing the noise level.

[0031] Furthermore and for the purpose of reducing
the noise levels, in the case of cogged belts with the cogs
arranged in two rows of inclined cogs forming a V, the
cogged pulley was made of a single part, since until now
pulleys were made in two parts assembled to one anoth-
er, therefore any minimum deviation in the coupling of
the two portions of the cogged pulley results in a lack of
precision in the meshing and therefore to a higher noise
level, manufacturing in a single part therefore assures a
perfect meshing between the cogged pulley and belt and
prevents the possible deviations which have been occur-
ring up until now.

[0032] To achieve the most well balanced possible
translation of the car a vertical attack of the cogged belt
with respect to the pulley has been sought using to that
end a deflecting pulley integrated with the machine,
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which prevents any horizontal component in the driving
pulleys, and therefore in the car and counterweight, a
fact which happens in patent ES 2280579 T3.

[0033] The use of a deflecting pulley integrated with
the machine further reduces the forces to those which
the shaft of the driving pulley would be subjected in the
case of not having the deflecting pulley proposed herein,
and therefore, reduces the constructive requirements of
the shaft.

[0034] Furthermore and for the purpose of achieving
the most well balanced possible translation of the car,
there is arranged associated with the driving pulley anti
slip wheels, which are placed with their axes perpendic-
ular to the tangent of the entry and exit points of the
cogged belt with respect to the cogged pulley.

[0035] The car guides centrally arranged in relation to
the centre of masses of the car assembly also collabo-
rates in the well balanced translation of the car.

[0036] Finally, to maintain the tension of the belt and
to absorb the elongation which occurs during the car
movement, the cogged belt has at one of its ends a ten-
sioner device preventing this effect, and therefore, the
vibrations which may be produced in the belt during the
elevator operation.

[0037] Therefore, with the constructive improvements
proposed herein, two technical effects are basically
achieved, such as, on one hand, the reduction of noise
level, and on the other hand, a well balanced and uniform
translation of the car, the constructive variants described
being necessary and that some of them cooperate in the
two purposes described, in addition to achieving derived
additional technical effects.

Description of the Drawings

[0038] To complement the description that is being
made and for the purpose of aiding to better understand
the features of the invention according to a preferred
practical embodiment thereof, a set of drawings is at-
tached as an integral part of said description in which the
following has been depicted with an illustrative and non-
limiting character:

Figure 1 shows an elevational view of the elevator
object of the invention in terms of its configuration
and the arrangement of cogged belts and deflecting
pulleys.

Figure 2 shows the plan view of the figure above.
Figure 3 shows the machine assembly together with
the cogged pulley and cogged belt.

Figure 4 shows the perspective view of the cogged
belt and pulleys.

Figure 5 shows the detail view of the cogged belt.
Figure 6 shows the sectioned view of the cogged
belt where its constructive features can be seen.
Figure 7 shows afrontal view of the machine together
with the non-slip rollers of the cogged belt and the
deflecting pulley.
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Figure 8 shows the elements forming part of the ten-
sioner of the cogged belt mounted on the bottom of
the hoistway.

Figure 9 shows the belt tensioner assembly which
is located in the hoistway.

Figure 10 shows the hanger for the cogged belt.
Figure 11 shows the hanger assembly formed by a
belt lashing together with the deflecting pulley.
Figure 12 shows the sectioned view of a deflecting
pulley where its constructive features can be seen.
Figure 13 shows the perspective view of the integra-
tion of the deflecting pulley with the traction machine.

Preferred Embodiment of the Invention

[0039] Inview ofthe drawings, a preferred embodiment
of the proposed invention is described below.

[0040] In can be observed in Figure 1 that the archi-
tecture or geometry of the cogged pulleys and belt as-
sembly of the elevator (1) is distributed in the following
manner:

- deflecting pulleys (3) and (4) are arranged above
and below the car (1). Therefore, the deflecting pul-
leys (3) are arranged above the car, whereas the
deflecting pulleys (4) are arranged below the car (1).

- thereis arranged in the upper portion of the hoistway
(13), on one hand, a hanger (6) for cogged belt (2),
the deflecting pulley (7) associated with the hanger
(6) also being depicted, on the other hand, there is
arranged a machine (5), together with the cogged
driving pulley (8) associated with the machine (5).

- thereis arrangedin the lower portion of the hoistway,
on one hand, a tensioner (9) associated with a de-
flecting pulley (10) and on the other hand, there is
arranged a deflecting pulley (11).

[0041] As is depicted, it can be observed that the
cogged belt (2) starting from the hanger (6) and the as-
sociated deflecting pulley (7) passes through the upper
pulleys (3) of the car (1), followed by the cogged pulley
(8) and the deflecting pulley (23) (Figure 7) of the machine
(5), going to the bottom of the hoistway (1) until reaching
the deflecting pulley of the hoistway (11), continuing
through the lower pulleys (4) of the car (1) to finally end
in the tensioner (9) and its associated deflecting pulley
(10).

[0042] The load is suspended from the cogged belts
which are the traction elements replacing the conven-
tional steel cable. The lifting is achieved as a result of
meshing the cogs of the belt and those of the pulley which
according to the shape thereof can create the traction
necessary for lifting the load. Therefore the dependency
of the elevator operation on the friction forces between
the cable and the driving pulley is eliminated.

[0043] The elevator hoistway (13) and the maximum
use thereof can be observed in Figure 2, as a result of a
suitable arrangement of the guides (12), the machine (5),
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and the deflecting pulleys. As can be observed the guides
(12) are centrally arranged with relation to the centre of
masses of the car assembly.

[0044] Figure 3 shows the machine (5) for applying the
traction on the cogged belt (2), the association of the
machine (5) with a cogged pulley (8), and in turn, the
association of a cogged belt (2) with the latter being able
to be observed.

[0045] The machine (5) has a brake (5.1) which will be
mounted either on the rear portion or on the front portion
on the support (5.2). At least one cogged traction pulley
(8) is arranged on the shaft of the machine, which in a
possible embodiment may be two cogged pulleys. The
pulleys are flanked by discs or flanges which do not allow
the belt to come off from its operating position.

[0046] How the cogged belt (2) meshes with a cogged
pulley (8) which is generally manufactured from metal in
a single part and provided with helical cogs placed in a
staggered formation with a channel in the centre, where-
as the cogs of the cogged belt are straight can be seen
in perspective in Figure 4. This constructive form assures
aperfect meshing of the pulley with the cogged belt which
results in a reduction of the noise level generated.
[0047] The diameter of the pulley is greater than 100
mm, the cogs that it has are helical, with a passage be-
tween 7 and 9 mm, both facts resulting in less vibration
and noise. The width of the driving pulley is greater than
the width of the cogged belt and it is self-centering, which
in a possible embodiment, the driving pulley is 1 mm wid-
er than the cogged belt.

[0048] Asaresultofthedescribed featuresanoptimum
operating speed is achieved, in which the rotation speed
is not excessive, such as it would be with a pulley having
a smaller diameter, and therefore the vibrations and
noise are very low.

[0049] As shown in Figure 5, the cogged belt (2) has
two portions attached to one another by means of extru-
sion which are a plastic portion and several steel cords
embedded in the plastic portion. The plastic portion has
two faces, a flat face and another cogged face. The
cogged portion is formed by inclined cogs placed in a
staggered formation. The cogs form an angle of 120°.
The passage between the cogs is comprised between 7
and 9 mm. The width of the belt can be of different meas-
urements depending on the power and the load to be
transmitted. As observed in Figure 6, the belt (2) has
three elements which are the transparent polyurethane
(2.2), steel reinforcement cables (2.1) embedded in the
transparent polyurethane (2.2) and a textile mesh (2.3),
arranged covering the cogged portion. The textile mesh
(2.3) improves the operation and the comfort level by
increasing the coupling smoothness when moving and
therefore the vibration and noise levels are improved,
whereas the transparent polyurethane allows a visual in-
spection of the steel reinforcement cables embedded in
the polyurethane.

[0050] The thickness of the cogged belt with cogs is 4
to 6 mm, the non-cogged portion has a thickness less
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than 3 mm.

[0051] All the elements forming part of the elevator,
particularly the cogged belt and pulley, adopt a high safe-
ty coefficients preventing the breakage of the pulley or
belt cogs. Driving in both directions in any direction is
thus assured. Uncontrolled movement typical for a cable
elevator caused by the unbalance between the stress of
the two braches or by the lack of adherence are prevent-
ed.

[0052] It can be observed in Figure 7 that the machine
(4) has at least two non-slip rollers (14) preventing the
belt (2) from coming off and are assembled such that
their centres of rotation are perpendicular to the tangent
of the entry and exit points of the cogged belt with respect
to the cogged pulley. The distance between the non-slip
rollers (14) and the pinions or cogged pulleys (9) is suf-
ficient so that the belt passes freely in a well meshed
manner, but also prevents the cogs of the belt from com-
ing off the cogs of the pinion.

[0053] Traction in both directions is thus assured elim-
inating the risk of traction loss.

[0054] The machine (5) driving the traction system is
mounted on a base (15). This base (15) transmits the
forces both to the car guide (12) and to the walls of the
elevator hoistway.

[0055] The machine (5) and its base (15) are located
in the upper portion of the hoistway in the projection of
the car. When the car (1) is in its upper most position,
the machine and its base are at a distance from the car
ceiling. All the above enables a maximum use of the el-
evator hoistway, because the machine does not repre-
sent a limit to maximize the car area. In other words, for
several existing hoistway dimensions, it is possible to
transport a greater number of passengers or objects at
once.

[0056] It is important to highlight that the traction ma-
chine (5) has an associated deflecting pulley (23) improv-
ing the operation of the shaft as it does not receive all
the load, furthermore, non-slip rollers (14) associated
with the machine preventing the cogs of the belt from
coming off from those of the pinion or pulley are provided,
this in combination with the use of a cogged belt with a
cogged pulley assures the traction throughout the entire
path.

[0057] On the other hand, as a result of the vertical
attack of the cogged belts with respect to the deflecting
pulley and the driving pulley of the machine, the horizon-
tal component attempting to tip the car, creating a lack
of comfort and greater wear in the friction clamps, as well
as a lack of uniformity and balance in the translation of
the car, is eliminated.

[0058] Figure 8 where the elements forming part of the
tensioner mounted on the bottom of the hoistway are
shown, shows the cogged belt lashing by means of a
wedge (16), associated with a regulating rod (18) which
in turn has a spring (17) mounted thereon at its upper
end. This spring (17) has several functions, on one hand,
it absorbs the loads of the impact transmitted by the belts,
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and on the other it keeps the cogged belts (2) with the
same tension to prevent the premature failure of some
of them due to poor tension distribution. Each beltlashing
has a system for regulating the length of the terminal.
Therefore the tension of each of the belts can be bal-
anced.

[0059] The tensioner (9) together with the deflecting
pulley (10) and a damper (19) can be observed in Figure
9. The deflecting pulleys in the lower area of the hoistway
are secured to the car guide (12) by means of a metal
structure. This structure is fixed both below the car guide
and to the floor and wall of the hoistway.

[0060] Like the upper belt hanger, the deflecting pulley
of the hanger allows bringing the car deflecting pulley
below the position of the tensioner closer. This allows
reducing the height of the hoistway.

[0061] The hanger (6) for cogged belts (2) is observed
inFigure 10, where a metal structure (6.1) which supports
the lashings of the belts and transmits the tension of the
cogged belts to the car guide (12) can be seen. A damper
(6.2) located in the car which willimpact against the metal
structure of the hanger if the car goes beyond the end of
the path is shown.

[0062] The guide (12) is centered with respect to the
geometric axis of the elevator hoistway.

[0063] Figure 11 shows the assembly of the hanger (6)
for cogged belts having elements for lashing the cogged
belt (2), associated with a deflecting pulley (7).

[0064] Figure 12 shows the features of the deflecting
pulleys which can made of plastic; they are mounted on
a shaft (22) at the ends of which there are bearings (21),
each of the pulleys has its own channellings separated
by a flange (20), the channellings having a convexity or
an outwardly dished shape for the purpose of centering
the belt in the channelling without the need of bordering
with the flanks of the channelling, eliminating the wear
of the sides of the belt.

[0065] Finally, the integration of a deflecting pulley (23)
with the traction machine (5) is observed in Figure 13,
achieving, on one hand, the reduction of tension in the
shaft of the pulley (8), and therefore, the constructive
requirements of the shaft, and on the other hand, the
elimination of the horizontal components in the driving
pulleys, resulting in a well balanced and uniform trans-
lation of the car.

[0066] Having sufficiently described the nature of the
present invention as well as a way of carrying it out to
practice, it must be stated that it may be carried out into
practice within its essentiality in other embodiments dif-
fering in detail from that indicated by way of example.

Claims

1. Anelevator without counterweight with a cogged belt
and pulley wherein:

- the cogged pulley (8) is made of a single part
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having a groove in the centre, the diameter of
the pulley is greater than 100 mm, its cogs are
helical cogs and the width of the driving pulley
is greater than the cogged belt, it being self-
centering and is flanked by discs or flanges (20).
- the cogged belt (2) has two portions attached
to one another by means of extrusion which are
aplastic portion and several steel cords embed-
ded in the plastic portion, wherein the geometry
of the cogged belt has two faces, a flat face and
another cogged face formed by inclined cogs
placed in a staggered formation and the belt (2)
has three elements which are: transparent poly-
urethane (2.2), steel reinforcement cables (2.1)
embedded in the transparent polyurethane (2.2)
and a textile mesh (2.3) covering the cogged
portion.

- the machine (5) has the cogged driving pulley
(8), being located in the projection of the ceiling,
it further has at least two non-slip rollers (14)
preventing the belt (2) from coming off, and is
associated with a deflecting pulley (23);

characterized in that deflecting pulleys (3) (4) are
arranged above and below the car (1), respectively;
in the upper portion of the hoistway (13) there is ar-
ranged, on one hand, a hanger (6) for the cogged
belt (2), which hanger is associated with a deflecting
pulley (7), on the other hand, a machine (5) is ar-
ranged associated with at least one cogged pulley
(8), there is further arranged in the lower portion of
the hoistway, on one hand, a tensioner (9) associat-
ed with a deflecting pulley (10) and on the other hand
there is arranged a deflecting pulley (11).

The elevator without counterweight with a cogged
belt and pulley according to claim 1, characterized
in that the machine (5) has a brake (5.1) which will
be mounted either in the rear portion or in the front
portion on a support (5.2).

The elevator without counterweight with a cogged
belt and pulley according to claim 1 or 2, character-
ized in that the machine is mounted on a base (15)
transmitting the forces both to the car guide (12) and
to the walls of the elevator hoistway.

The elevator without counterweight with a cogged
belt and pulley according to claim 1, characterized
in that the non-slip rollers (14) are assembled such
that their centres of rotation are perpendicular to the
tangent of the entry and exit points of the cogged
belt (2) with respect to the cogged pulley (8).

The elevator without counterweight with a cogged
belt and pulley according to claim 1, characterized
in that the deflecting pulleys in the lower area of the
hoistway are secured to the car guide (12) by means
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of a metal structure which is fixed both below the car
guide (12) and to the floor and the wall of the hoist-
way.

The elevator without counterweight with a cogged
belt and pulley according to claim 1, characterized
in thatthe hanger (6) for cogged belts (2) has ametal
structure (6.1) which supports the lashings of the
belts and transmits the tension of the cables to the
car guide (12).

The elevator without counterweight with a cogged
belt and pulley according to claim 1, characterized
in that the deflecting pulleys, which are mounted on
a support which is fixed to the car guide (12), to the
bottom or to the ceiling of the hoistway, have a belt
tensioner (9) and a damper (19) which are made of
plastic and it has its own channellings separated by
a flange (20), the channellings having a convexity or
a outwardly dished shape.

The elevator with a cogged belt and pulley and with-
out counterweight according to claim 1, character-
ized in that the thickness of the cogged belt with
cogs is 4 to 6 mm, the non-cogged portion has a
thickness less than 3 mm.

The elevator with a cogged belt and pulley and with-
out counterweight according to claim 1, character-
ized in that the cogged pulley (8) has helical cogs
with a passage between 7 and 9 mm and with a width
which is 1 mm greater than the width of the cogged
belt.

Patentanspriiche

Aufzug ohne Gegengewicht mit Zahnriemen und
Zahnriemenscheibe, wobei:

- die Zahnriemenscheibe (8) aus einem einzigen
Teil hergestellt ist, welches eine Nut im Mittel-
punkt aufweist, der Durchmesser der Riemen-
scheibe gréRer als 100 mm ist, ihre Zahne spi-
ralférmige Zahne sind und die Breite der trei-
benden Riemenscheibe groRer als die des
Zahnriemens ist, wobei sie selbstzentrierend ist
und von Scheiben oder Flanschen (20) flankiert
ist,

- der Zahnriemen (2) zwei Teile aufweist, welche
miteinander mittels Strangpressen zusammen-
geflgt sind, die ein Kunststoffteil und mehrere
in dem Kunststoffteil eingebettete Stahlseile
sind, wobei die Geometrie des Zahnriemens
zwei Seiten aufweist, eine flache Seite und eine
andere verzahnte Seite, welche durch geneigte
Zahne gebildet wird, die in einer versetzten An-
ordnung liegen und wobei der Riemen (2) drei
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Elemente aufweist: transparentes Polyurethan
(2.2), eine Kabelarmierung (2.1) aus Stahl, wel-
che in dem transparenten Polyurethan (2.2) ein-
gebettetist, und ein Textilgeflecht (2.3), welches
den verzahnten Teil deckt,

- die Maschine (5) die treibende Zahnriemen-
scheibe (8) aufweist, welche sich in der Verlan-
gerung der Decke befindet, und zusatzlich min-
destens zwei gleitfeste Rollen (14) aufweist, die
verhindern, dass sich der Riemen (2) abldst, und
mit einer Ablenkungsriemenscheibe (23) ver-
bunden ist,

dadurch gekennzeichnet, dass die Ablenkungs-
riemenscheiben (3) (4) jeweils Uber und unter dem
Fahrkorb (1) angeordnet sind; dass einerseits in dem
oberen Teil des Schachts (13) ein Aufhanger (6) fur
den Zahnriemen (2) angeordnet ist, wobei der Auf-
hanger mit einer Ablenkungsriemenscheibe (7) ver-
bunden ist, andererseits eine Maschine (5) angeord-
netist, die mit mindestens einer Zahnriemenscheibe
(8) verbunden ist, wobei einerseits zusatzlich in dem
unteren Teil des Schachts eine Spannvorrichtung (9)
angeordnetist, welche mit einer Ablenkungsriemen-
scheibe (10) verbundenistund andererseits eine Ab-
lenkungsriemenscheibe (11) angeordnet ist.

Aufzug ohne Gegengewicht mit Zahnriemen und
Zahnriemenscheibe nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Maschine (5) eine Bremse
(5.1) aufweist, welche entweder in dem hinteren Teil
oderindemvorderen Teilaufein Lager (5.2) montiert
wird.

Aufzug ohne Gegengewicht mit Zahnriemen und
Zahnriemenscheibe nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Maschine auf ein
Untergestell (15) montiert wird, welches die Krafte
sowohl auf die Fahrkorbfiihrung (12) als auch auf
die Wande des Aufzugschachts tbertragt.

Aufzug ohne Gegengewicht mit Zahnriemen und
Zahnriemenscheibe nach Anspruch 1, dadurch ge-
kennzeichnet, dass die gleitfeste Rollen (14) so ein-
gebaut sind, dass ihre Drehpunkte zur Tangente der
Eingangs- und Ausgangspunkte des Zahnriemens
(2) in Bezug auf die Zahnriemenscheibe (8) senk-
recht sind.

Aufzug ohne Gegengewicht mit Zahnriemen und
Zahnriemenscheibe nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Ablenkungsriemenschei-
ben in dem unteren Bereich des Schachts an der
Fahrkorbfiihrung (12) mit einer Metallstruktur gesi-
chert sind, welche sowohl unter der Fahrkorbfiihrung
(12) als auch an dem Boden und der Wand des
Schachts befestigt ist.
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Aufzug ohne Gegengewicht mit Zahnriemen und
Zahnriemenscheibe nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Aufhanger (6) fir Zahnrie-
men (2) eine Metallstruktur (6.1) aufweist, welche
die Verankerungen der Riemen lagert und die Span-
nung der Kabel auf die Fahrkorbfiihrung (12) tber-
tragt.

Aufzug ohne Gegengewicht mit Zahnriemen und
Zahnriemenscheibe nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Ablenkungsriemenschei-
ben, welche auf einem Lager montiert sind, welches
an der Fahrkorbfiihrung (12), an dem unteren Teil
oder an der Decke des Schachts befestigt ist, eine
Riemenspannvorrichtung (9) und einen Dampfer
(19) aufweisen, welche aus Kunststoff hergestellt
sind, und eigene Auskehlungen aufweisen, welche
durch einen Flansch (20) getrennt sind, wobei die
Auskehlungen eine Konvexitat oder eine nach au-
Ren gewdlbte Form aufweisen.

Aufzug mit Zahnriemen und Zahnriemenscheibe
und ohne Gegengewicht nach Anspruch 1, dadurch
gekennzeichnet, dass die Dicke des Zahnriemens
mit Zahnen 4 bis 6 mm betragt, und der Teil ohne
Zahne eine Dicke kleiner als 3 mm aufweist.

Aufzug mit Zahnriemen und Zahnriemenscheibe
und ohne Gegengewicht nach Anspruch 1, dadurch
gekennzeichnet, dass die Zahnriemenscheibe (8)
spiralférmige Zahne aufweist, mit einer Steigung
zwischen 7 und 9 mm und mit einer Breite, welche
1 mm groRer als die Breite des Zahnriemens ist.

Revendications

Ascenseur sans contrepoids avec une courroie et
une poulie dentées, dans lequel :

- la poulie dentée (8) est réalisée en une seule
piéce ayant une rainure au centre, le diameétre
de la poulie est supérieur a 100 mm, ses dents
sont des dents hélicoidales et la largeur de la
poulie de transmission est supérieure a la cour-
roie dentée, celle-ci étant d’auto centrage et
étant flanquée par des disques ou des flasques
(20),

- la courroie dentée (2) a deux parties fixées
I'une a l'autre par le biais d’extrusion, qui sont
une partie en plastique et plusieurs cables
d’acier intégrés dansla partie en plastique, dans
lequel la géométrie de la courroie dentée a deux
faces, une face plane et une autre face dentée
formée pardes dents inclinées situées dansune
formation en quinconce, et la courroie (2) a trois
éléments qui sont : du polyuréthane transparent
(2.2), des cables de renforcement en acier (2.1)
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intégrés dans le polyuréthane transparent (2.2)
et une maille textile (2,3) couvrant la partie den-
tée,

- la machine (5) ala poulie de transmission den-
tée (8), celle-ci étant située dans la projection
du plafond, elle a également au moins deux rou-
leaux antidérapants (14) qui évitent que la cour-
roie (2) ne s’échappe, et elle est associé a une
poulie de renvoi (23),

caractérisé en ce que des poulies de renvoi (3) (4)
sont disposées au-dessus et au-dessous de la ca-
bine (1), respectivement; dans la partie supérieure
de la cage d’ascenseur (13) est disposé, d’une part,
un dispositif de suspension (6) pour la courroie den-
tée (2), dispositif de suspension qui est associé a
une poulie de renvoi (7), d’autre part est disposée
une machine (5) associée a au moins une poulie
dentée (8), et dans la partie inférieure de la cage
d’ascenseur est disposé en outre, d’'une part, un ten-
deur (9) associé aune poulie de renvoi (10) etd’autre
part est disposée une poulie de renvoi (11).

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1, carac-
térisé en ce que la machine (5) a un frein (5.1) qui
sera monté soit dans la partie arriére soit dans la
partie avant sur un support (5.2).

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1 ou 2,
caractérisé en ce que la machine est montée sur
une base (15) transmettant les forces aussi bien au
guide de cabine (12) qu’aux parois de la cage d’'as-
censeur.

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1, carac-
térisé en ce que les rouleaux antidérapants (14)
sont assemblés de telle sorte que leurs centres de
rotation sont perpendiculaires a la tangente des
points d’entrée et de sortie de la courroie dentée (2)
par rapport a la poulie dentée (8).

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1, carac-
térisé en ce que les poulies de renvoi dans la zone
inférieure de la cage d’ascenseur sont fixées au gui-
de de cabine (12) au moyen d’une structure métal-
lique qui est fixée aussi bien au-dessous du guide
de cabine (12) qu’au plancher et a la paroi de la cage
d’ascenseur.

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1, carac-
térisé en ce que le dispositif de suspension (6) pour
courroies dentées (2) présente une structure métal-
lique (6.1) qui supporte les attaches des courroies
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et transmet la tension des cables au guide de cabine
(12).

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1, carac-
térisé en ce que les poulies de renvoi, qui sont mon-
tées sur un support qui est fixé sur le guide de cabine
(12), sur le fond ou sur le plafond de la cage d’'as-
censeur, ont un tendeur (9) de courroie et un amor-
tisseur (19) qui sont réalisés en plastique et il a ses
propres canalisations séparées par un flasque (20),
les canalisations ayant une convexité ou une forme
bombée vers I'extérieur.

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1, carac-
térisé en ce que I'épaisseur de la courroie dentée
avec des dents estde 4 a 6 mm, la partie non dentée
a une épaisseur inférieure a 3 mm.

Ascenseur sans contrepoids avec une courroie et
une poulie dentées selon la revendication 1, carac-
térisé en ce que la poulie dentée (8) a des dents
hélicoidales avec un pas d’entre 7 mm et 9 mm et
d’une largeur qui est 1 mm plus grande que lalargeur
de la courroie dentée.
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