| Lift installation, a guide rail of a lift installation, brake equi pnent
of alift installation and a nethod for guiding, holding and braking a lift
installation Description: The invention relates to a lift installation, to
a guide rail of alift installation, to brake equipnent of a lift
installation and to a nethod for guiding, holding and braking a lift
installation, according to the introductdry part of the independent patent
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guidance of the lift cage is us ally a gu:de rail which is fixedly arranged in the building or in
the shaft. From time to time a lift installation of that kind is also arranged outside a
building, wherein then the guide path can be part of a structure. Lift installations of that
kind are equipped with brake systems which on the one hand can hold the lift cage in a

stopping position and/or can brake and hold the lift cage in the event of a fault.

A lift installation with brake equipment is known from EP 1 213 249, in which holding and
braking is achieved in that a brake part is brought intc mechanically positive contact with a
stationary part. The brake part is for that purpose pressed against the stationary part by a
small force. In this connection a defined sliding movement, which enables braking, is
brought about at the brake part. The brake equipment requires, in particular, low brake
actuating forces and thus also low brake release forces.

The problem with this solution is now to be seen in the fact that the brake equipment has
to include sliding equipment so as to make possible, in the case of braking, a gentle
stopping of the lift cage. This requires, above all in the case of higher speeds, long slide
paths and associated elements defining braking force, such as, for example, springs. This
necessitates much constructional space and is expensive.



pat hs and associ ated el ements defining braking force, such as, for exanple,
springs. This necessitates much constructional space and is expensive. 2
The invention is based on the object of providing brake equi pnent of a lift
installation which can hold a lift cage in a lift installation at

standstill with | ow actuating forces, but in the case of energency is also
in a position of braking the lift cage. Bn addition, it shall demand little
constructional space. The invention defined in the characterising features
of the independent patent clains fulfils this object The lift installation
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Equally, the invention relates to a method for guiding, holding and braking the
corresponding lift installation.

According to the invention the brake surface has at least one longitudinal wedge groove or
wedge elevation which is oriented in braking direction and on which the brake lining acts in
case of need. This longitudinal wedge groove or longitudinal wedge elevation can be a
groove or elevation of appropriate width or several wedge grooves can lie adjacent to one
another. The advantage of this construction is to be seen in that the wedge groove shape
effects an amplification of a normal force and that with this normal force a high braking
force can thus be achieved, wherein a possibility of sliding is additionally given.

The normal force Fy is that force which presses the brake lining towards the planar brake
surface in the case of need. The planar brake surface is oriented perpendicularly {90°)
relative to the normal force Fy. This normal force Fy produces a braking force Fg which is

defined by the coefficient of friction p between brake lining and brake surface.

FB=FNX|.L



3 If the brake equipment in relation to the brake surface is disposed at
standstill, a coefficient of static friction His to be used as coefficient
of friction and in the case of a relative novenent between brake equi pnent
and brake surface a coefficient of sliding friction c is wused. A braking
force anplification in correspondence with a wedge plane formresults wth
use of a wedge groove. In the case of a wedge plane inclination in
correspondence with an angle a, wherein the angle a denotes the plane
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di fference between cage and counterweight. In inversion of the
above-nmentioned formula for cal cupgtd pmcdg&)glgg xQf aking force, there
accordingly results a required normal force FNH for holding a cage at a
floor of: FNH = FH x cosa / IRH Anal ogously, a required normal force FNB
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Advantageously, the brake lining has a counter-shape adapted to the longitudinal wedge
groove or wedge elevation of the brake surface. Wear of the brake lining can thereby be
kept small, since the wedge surfaces rest or rub on one another. Obviously it is to be
ensured that in the case of wear the brake lining can be appropriately urged forward. In
this connection it is to be noted that current items of brake equipment are increasingly
employed for sole holding of the lift cage at a floor. This holding force Fy results from, for
example, a maximum load difference between cage and counterweight. In inversion of the
above-mentioned formula for calculation of the braking force, there accordingly results a
required normal force Fyy for holding a cage at a floor of:

FNH=FHXCOS(}.IHH
Analogously, a required normal force Fyg for braking a cage resulits:
Fune = FB X cosa. / Ha

In this connection, the required braking force Fg is used instead of the holding force Fy and

the coefficient of sliding friction g is used instead of the coefficient of static friction .

A pressing device for holding and braking the cage can be designed, in correspondence



with the wedge angle a, with I ower pressing forces FN. This enabl es use of
smal ler drive wunits or brake release units, which is correspondingly nore
favourabl e. Advantageously, in the design of the brake equi pnment the nunber
of brake linings and/or itens of brake equi pnent which co-operate is to be
taken into consideration. In a preferred enbodi nent the brake equi pnent is
arranged in the region of the lift cage 4and the brake surface is integrated
in aguide rail, which guide rail at the sanme tinme guides the lift cage.
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g An embodiment in which the guide rail has a guide region for interaction with the guide

means and a brake region as brake surface for interaction with the brake equipment is
particularly advantageous, wherein the guide region and brake region have different
surfaces and the guide region is geometrically separated from the brake region. This
embodiment allows an optimum and functionally appropriate design of the respective
regions.

Advantageously the guide rail is a T-shaped guide rail, which has a rail web, and this rail
web has both the guide region for interaction with the guide means and the brake region
for interaction with the brake equipment. Other forms of brake rails are obviously also
possible, such as, for example, guide rails in the form of an angle profile member or any
other shapes. T-shaped guide rails are widely known in lift construction and manufacture
thereof is possible in simple manner.

in an embodiment of particularly elevated quality the guide region is provided with a slide
means for reducing friction or it is furnished with a slide coating, wherein the slide coating
is a profile member, preferably a synthetic material profile member which contains 'Teflon'
and which, for example, is plugged onto the relevant web of the guide rail.



5 Nano-conposites, for exanpl e honogeneously formed nickel -fl uorpol yner
coatings, are, for exanple, also particularly suitable as the slide neans
coating, since they enable unchanging slide characteristics in conjunction
wi th good chem cal and mechanical properties. This construction enabl es
provision of a guide rail which does justice to high denmands on confort.
The brake region can be fornmed directly Bn the basic structure of the brake
track. The brake track or the corresponding guide rail is, for exanple,
drawn, rolled or nechanically processed. Alternatively, t he brake region
can al so be #roduce by neans of a brake rofile negg nount ed on the
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explained in nore detail in the follow ng by way of several exanples of

enbodi nent ®34PERMj unction with the figures, in which:

In an advantageous embodiment the separation between guide region and brake region is
constructed in such a manner that a transmission of tubricants such as, for example, oil or
other slide means from the guide region to the brake region is prevented or reduced. A
functional reliability of the brake equipment is thereby significantly increased, since no
substances which reduce the coefficient of friction can easily pass into the brake region.

In an alternative embodiment the brake equipment is arranged in the region of a drive
engine and the brake surface is disposed in direct connection with a drive pulley or a drive
shaft of the drive engine. In this connection the braking and holding action of the brake
equipment is transmitted to the lift cage by way of supporting and drive means. A holding
brake in the drive can thereby be provided economically, since as a consequence of the
wedge action a reduced braking force is possible.

Further advantageous embodiments are described in the dependent claims.

The invention is explained in more detail in the following by way of several examples of
embodiment in conjunction with the figures, in which:



6 Fig. 1 shows a schematic viewof a |lift installation, Fig. 2 shows a

vi ew of known brake equi pnent, Fig. 3 shows a schenmatic view of a guide rail
with integrated brake track, Fig. 4 shows a schematic view of an alternative
guide rail wth integrated brake track and separate guide region and Fig. 5
shows a di agranmatic view of a wedge groove. One possible overall

arrangenent of a lift installation is illustrated in Fig. 1. The lift
installation 1 consists of a lift cage 3 for reception of goods or persons.
The cage is, arranged to be novabl e al on gui de path or by guide rails 7.

The lift if8thilati oﬁhor\'% & schemgtig| vieuyof i '"§‘l@5?tt°n2 of a building. The lift
cage is connected with a counterweight 4 by way of supporting and drive
nmeans 5. The cage 3 is noved in opposite sense to the counterweight 4 by
means of af@rfve 6, TE? i"'ﬁwt"riénP‘B'PBE"tkPe?tqétﬂ’”@@&rrpl e acts on the support
means 5. The guide rail 7 for guidance of the cage, as well as guide rails 8
for guidance of the counterweight 4, are fixedly arranged in the building
or in the §€aft 2. Tﬁ@"&‘a@é‘;@m%c V{ﬁW efeioyge ﬁ%’éﬁ’ig‘ 'BPQ&IP@EF%%@ or gui de
rollers 9 along the guide rails 7. The lift cage 3 is equipped vvlth |tems

of brake equi pment 10, which on the one hand hold the lift cag
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In the illustrated eﬁaémé@¢6@me@nlderra@gngﬁ@| pment 10 are arranged bel ow
the cage 3. An attachment 10a above the cage 3 is obviously also possible,

as optionally illustrated in Fig. 1, or the brake equipnent 10 can in

accordancerpyl §h the 5RSRES HiayRanimasd \y,mng we8ge 8fdeaged at the drive 6, 10b,
at the counterweight 4, 10c or at a deflecting roller. Fig. 2 shows an

exanpl e of enbodi ment of known brake equi prent 10. The brake equi pment
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13. Brake linings 12 are arran at front ends of the brake levers 10.1.
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counterweight 4 by means of a drive 6, which in the illustrated example acts on the support
means 5. The guide rail 7 for guidance of the cage, as well as guide rails 8 for guidance of
the counterweight 4, are fixedly arranged in the building or in the shaft 2. The cage 3 is
guided by means of guide shoes or guide rollers 9 along the guide rails 7. The lift cage 3
is equipped with items of brake equipment 10, which on the one hand hold the lift cage 3 in

a holding position and/or can brake and hold the lift cage 3 in a fault case.

In the illustrated example items of brake equipment 10 are arranged below the cage 3. An
attachment 10a above the cage 3 is obviously also possible, as optionally illustrated in Fig.
1, or the brake equipment 10 can in accordance with the respective requirement be
arranged at the drive 6, 10b, at the counterweight 4, 10c or at a deflecting roller.

Fig. 2 shows an example of embodiment of known brake equipment 10. The brake
equipment comprises two brake levers 10.1 which are mounted substantially at one axis
13. Brake linings 12 are arranged at front ends of the brake levers 10.1. The brake levers
10.1 are urged apart by a spring force Fe. Due to the mounting of the brake levers 10.1 at
the axis 13, front ends of the brake levers 10.1 with the brake linings 12 are pressed, in
correspondence with the lever dimensions, by a pressing force Fy against brake surfaces
11 of the guide rail 7. A resuitant friction force or holding force Fy or braking force Fg



7 thereby results at the brake surface 11. The resultant friction force is
In that case equal to the pressing force FN nultiplied by the nunber of
brake surfaces (in the illustrated exanple two brake surfaces) and a
coefficient of friction . The coefficient of friction in that case
corresponds, in the holding state, with a coefficient of static friction H
and in a braking state with a coefficiedt of sliding friction c. The

hol ding force is thus calculated as: F' = FN x2 x H[1] The braking force
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hol ding force thereby renoved. Fig. 3 shows a guide rail 7 as it is
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7a in which the esurface fked in the form of a | ongitudi nal
wedge groove. The Iong| tudi nal wedge groove is, in the il lustrated exanple,
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7c are provided for co-operation with the brake lining 12, which has the
equally inclined lateral flanks or the adapted counter-shape. The | ateral
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FN i nto t h€M%FAYi t udi nal wedge groove for the purpose of braking, for
exanple with brake equipnent as illustrated in Fig. 2. The wedge base 7b
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The longitudinal wedge groove is, in the illustrated example, worked in at a front side and
rear side of the web 7a. The longitudinal wedge groove has two lateral flanks 7¢ which are
inclined relative to the web main surface 7a in correspondence with an angle a. The
tateral flanks 7c are provided for co-operation with the brake lining 12, which has the
equally inclined lateral flanks or the adapted counter-shape. The lateral flanks of the brake
lining 12 and/or the lateral flanks 7¢ of the longitudinal wedge groove are, if required,
provided with coatings influencing the coefficient of friction. These can be ceramic layers,
it can be a specially roughened surface, or nano-composites can be applied for increasing
friction. The brake lining 12 is pressed by the pressing force Fy into the longitudinal wedge
groove for the purpose of braking, for example with brake equipment as illustrated in Fig.
2. The wedge base 7b has in that case a sufficient play relative to the brake lining 12 in
order to absorb any wear of the lateral flanks. The pressing force in that case acts in

perpendicular direction (90°) relative to the web surface 7a.

As schematically illustrated in Fig. 5, a resultant braking force Fg or holding force Fy
results, with consideration of the wedge angle «, of:

holding force: Fy=(1/cosa) x Fy X 2 X 1ty [1.1]

braking force: Fg = (1/cosa) xFy x 2 x pg (2.1



results, with consideration of the wedge angle a, of: holding force: FH =
(1/cos(X) x FN x 2 x H[1.1] braking force: FB = (1/Cosa) x FN x 2 x G
[2.1] 8 This holding or braking force in turn relates to brake equi prent 10
with two brake surfaces 11 as illustrated in principle in Fig. 1, wherein a
brake surface 11 with the corresponding brake lining 12 is present on
either side of the rail web 7a. The direétion of action of the braking or
hol ding force in this connection results froma novenent direction or force
traction direction acting on the brake equipnent The follow ng table gives
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therewith, of g %fgrake ﬂ%s % B{ﬁroposed opti mum wedge angle a in the
regi on of (GNP 0 ‘°F‘é"§H”Q€“ brgke E4HOMBItNgl y reduced pressing force FN can
al so now be sel ected for achieving a desired holding force, which in turn
enabl es us rake rrent 10 with spml | actuator. forces. A . .
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is later adép)éngéh(ﬁqﬁ, thb8eRbledMddk anfiR prake lining 12 is thereby prevented.
It is obviously conceivable to provide a |ongitudinal wedge groove

primarily for the purpose of lateral guidance. In this connection,

| ongi tudi nal grooves of B nglaapes, Su%ﬁﬁmgfb%ﬁ ﬁqﬁ;}r&; Smp f%aﬁérH ved groove

could be used or also f wedge angles in an range below 30 could
al so be used. In addltlon 3@®hese grooves produce, ih18%rrespondence with the
above enbodi nents, as bef@j*oe an anplification of thgqgesulting braking

force.
6Q° + 100%

75° + 285%

In the case of use of a wedge angle o of 30° a braking force amplification of approximately
15% or an amplification factor of 1.15 thus results. With consideration of the resulting
braking force ampilification and the loading, which increases therewith, of the brake linings

12, a proposed optimum wedge angle « in the region of 30° to 60° results.

A correspondingly reduced pressing force Fy can also now be selected for achieving a
desired holding force, which in turn enables use of brake equipment 10 with small actuator
forces. A longitudinal wedge groove further has the advantage that the brake lining 12 is
laterally guided. Derailing of the brake lining 12 is thereby prevented. [t is obviously
conceivable to provide a longitudinal wedge groove primarily for the purpose of lateral
guidance. In this connection, longitudinal grooves of other shapes, such as, for example,
a curved groove could be used or also flat wedge angtes in an angular range below 30°
could also be used. In addition, these grooves produce, in correspondence with the above
embodiments, as before an amplification of the resulting braking force.

Fig. 4 shows a further guide rail 7 as can be constructed for co-operation with brake
equipment 10. This guide rail is also realised in the form of a T-profile member. The guide
rail 7 has a rail web 7a in which the brake surface 11 in the form of several paralielly
extending longitudinal wedge grooves is worked. A rail of that kind can, for example, be



Fig. 4 shows a further guide rail 7 as can be constructed for co-operation
with brake equipnment 10. This guide rail is also realised in the formof a
T-profile nmenber. The guide rail 7 has a rail web 7a in which the brake
surface 11 in the formof several parallelly extending |ongitudinal wedge
grooves is worked. Arail of that kind can, for exanple, be 9 easily
produced by a drawi ng process or the |ongitudinal wedge grooves can be
worked, as illustrated by way of exanple in Fig. 4, into a basic carrier
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illustrated solutions are obviously also transl atable to counterwei ght guide
rails or t&oated synthetic material profile member, can be mounted or the surface of the guide

region can be treated with, for example, nano-composites for reducing friction.

The solutions shown by way of Figs. 3 and 4 can be combined. The wedge grooves can
obviously be arranged to be protruding or deepened or the web 7a can be arranged at a
guide rail of any shape. In addition, the illustrated solutions for separation of guide region
and brake region are usable as desired.

The illustrated solutions are obviously also translatable to counterweight guide rails or to a
brake disc of the drive and the production methods of the longitudinal wedge grooves are
selected by the web manufacturer.



brake disc of the drive and the production nethods of the |ongitudinal wedge
grooves are selected by the web manufacturer. 10 1 |ift installation 2
shaft 3 cage 4 counterweight 5 support neans 6 drive 7 cage guide rail 8
counterwei ght guide rail 9 guide shoe 10 brake equi pment 11 brake surface /
brake region 12 brake lining 13 axis 1lfgguide region 15 slide |ayer FN
brake normal force FF spring force FA release force 11 Patent Cains: 1.
Lift installation with a lift cage (3) and brake equi pment (10) for braking
and hol di ng t héft insfaliatiage (3), the brake equi pnent (10) conprising a brake
lining (12 V\,high ffo_ operates with a brake surface (11) for the purpose of
t he braking and rﬁ% ding, <characterised in that the brake surface (11) has
at | east ofie | ongge udi nal wedge groove or wedge el evation which is oriented
ingegr aki ng4di reg&&nqm%ton whi ch the brake lining (12) acts in case of
support means

5

6 drive

7 cage guide rail
8 counterweight guide rail

9 guide shoe

10 brake equipment

11 brake surface / brake region
12 brake lining

13 axis

14 guide region

15 slide layer

Fn brake normal force
Fr spring force

Fa release force



2. Lift installation according to claim1, characterised in that the brake
lining (12) has a counter-shape adapted to the |ongitudi nal wedge groove or
wedge el evation of the brake Ilining (11). 3. Lift installation according to
claiml or 2, characterised in that the brake equi pnment (10) is arranged in
the region of the Iift cage (3) and thejprake surface (11) is integrated in
a guide rail (7) which guides the Iift cage (3). 4. Lift installation
according to claim3, characterised in that the guide rail (7) has a guide
regi on (14)Patent Glaim@:action with the gui de neans and a brake regi on as brake
surface (11) for interaction with the brake equi pnent (10), wherein the

gui de region (14) and brake region have different surfaces and the guide
regi on (14).is ddbriestallatiah|witrs aplift aagel (By end brale bqla'lamentagmjnfor Hraling @and
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for exanpl ﬁg@@ site, for reducing friction or with a slide coating
(15), vvhergld%"'?g i eacoatl ng (15) is a profile member, preferably a

synthetic profile menber containing 'Teflon'. 7. Lift installation according
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structure e)'gui de rail (7) and/or that the brake region (11) is
provided with neans influencing friction, for exanple a nano-corrposi te for
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4, Lift installation according to claim 3, characterised in that the guide rail (7) has a
guide region (14) for interaction with the guide means and a brake region as brake surface
(11) for interaction with the brake equipment (10), wherein the guide region (14) and brake
region have different surfaces and the guide region (14) is geometrically separated from
the brake region.

5. Lift installation according to one of claims 3 and 4, characterised in that the guide
rail {7), which is preferably a T-shaped guide rail (7), has a rail web and this rail web has
both the guide region (14} for interaction with the guide means and the brake region (11)
for interaction with the brake equipment (10).

6. Lift installation according to any one of claims 3 to 5, characterised in that the guide
region (14) is provided with a slide means, for example a nano-composite, for reducing
friction or with a slide coating (15), wherein the slide coating (15) is a profile member,

preferably a synthetic profile member containing 'Teflon'.

7. Lift installation according to any one of the preceding claims, characterised in that
the brake region (11) is worked into the basic structure of the guide rail (7), alternatively



9. Lift installation according to claim1 or 2, characterised in that the
brake equipnment (10) is arranged in the region of a drive engine (6) and
the brake surface (11) is disposed in direct connection with a drive pulley
or a drive shaft of the drive engine (6), wherein the braking and hol di ng
action of the brake equipnent (10) is tjpansmtted to the lift cage (3) by
way of supporting and drive neans (5). 10. CGuide rail of a lift
installation, which guide rail (7) has a brake surface (11) for interaction
wi t h br akedraguj mifedbr mbﬁmanicﬂilarmmeesédse\ndlon thet dte briake begitoe (BN produdetily has
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lift cage rqgf)o’ oﬂ%ﬁtgﬁﬁgg%gﬁﬁépﬂﬁ%?(lo) conprising a brake lining (12)

whi ch co-operate surtrace (11) for the purpose of the braking,
and hol ding, characterised in that the brake lining (12) has at |east one
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case of neve\'\/gy of supporting and drive means (5).

10. Guide rail of a lift installation, which guide rail (7) has a brake surface (11) for
interaction with brake equipment (10), characterised in that the brake surface (11) has at
least one longitudinal wedge groove or wedge elevation which is oriented in braking
direction and on which the brake equipment {10) acts in case of need.

11. Brake equipment of a lift installation for braking and holding a lift cage (3), the
brake equipment (10) comprising a brake lining (12) which co-operates with a brake
surface (11) for the purpose of the braking and holding, characterised in that the brake
lining {12) has at least one longitudinal wedge groove or wedge elevation which is oriented
in braking direction and which acts on the brake surface (11) in the case of need.

12. Method for guiding, holding and braking a lift installation (3) with a lift cage, wherein
the lift cage (3) is guided along guide raiis (7) by way of guide means (9), and the lift cage
(3) is braked and held by means of braking equipment (10), wherein the brake equipment
(10) acts on the guide rail (7) for the purpose of the braking and holding and wherein the
guide rail (7} is provided with a guide region (14) for interaction with the guide means and
with a brake surface (11) for interaction with the brake equipment (10), characterised in
that the brake surface (11) is constructed with at least one longitudinal wedge groove or
wedge elevation which is oriented in braking direction and on which a brake lining (12) can

act in case of need.



