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Description

[0001] The presentinvention relates to a stair lift drive.
In particular, the invention relates to a stair lift for use in
combination with a smooth dented rail.

[0002] Stair lifts are known in the art, and the drives
applied may have gears, toothed racks, or friction drives.
EP 2 433 892 A1 for instance discloses a friction drive
for a stair lift along a longitudinal guide, wherein multiple
rollers are in frictional engagement with a rail. However,
the rails used in these drives have teeth or other sharp
parts, which form a potential danger to users of the stairs
and or stair lift. Moreover, the use of the drive described
in this patent is limited to straight / longitudinal guides.
[0003] Although it may seem logically to leave out pro-
trusions in the rail when disadvantages stick to them, so
far, the protrusions have been necessary so far, and
drives according to the state of the art have been unable
to propel along a guide rail that is smooth and follows the
outlines of a staircase naturally.

[0004] It is therefore the goal of the present invention
to overcome these drawbacks, or at least to offer a suit-
able alternative.

[0005] The invention thereto proposes a stair lift drive,
comprising a rail extending along a track, which is atleast
provided with one dent or recess that extends in a direc-
tion tangential to the rail; a frame part, provided with at
least one set of wheels, of which at least one wheel en-
gagesontherailinthe atleastrecess, wherein the wheels
are each rotatable about an axis which extends substan-
tially perpendicular to the direction from the recess of the
rail where the at least one wheel engages to the cen-
treline of the rail as well as perpendicular to a direction
tangential to the direction of the rail; a propulsion, to drive
at least one of the wheels, wherein the running surfaces
of the wheels engage at least a part of the recess in a
form-fitting manner, characterised in that the cross sec-
tion of the rail has a substantially smooth shape.

[0006] In each frame part the resultant of the traction
forces engages the rail in the so called engagement point.
The engagement point is substantially coincide with the
rotational axes, about which the frame part can rotate
with respect to the mounting part. In case of one driven
wheelthe rotational axes cross each other at the engage-
ment point, connecting the driven wheel with the rail. In
case of two driven wheels opposite from each other, the
engagement point is substantially coincided with the ro-
tational axes of its frame section. As a result, the frame
part does not pull itself out of alignment with the rail when
all wheels are driven.

[0007] The deeper the dent(s) in the tube, the smaller
the difference between the lengths of the paths of the
various wheels when driving the stair lift through curved
and/or twisted sections, which further contributes to pre-
vent or reduces misalignment and/or slip and/or wear.
Furthermore the closer the driven wheels are to the cen-
treline of the rail, the less need they have of being rotat-
able around an axis perpendicular to their rotational axes

10

15

20

25

30

35

40

45

50

55

and perpendicular to the tangent of the centreline, cross-
ing the centreline.

[0008] In general, the rail will be positioned close to
one side of the staircase, wherein the smooth shape of
the rail is predominantly focussed on the absence of
sharp corners and greasy racks, pointing towards the
user of the stair lift. A smooth surface may for instance
be defined as a surface having no edges with a smaller
radius than 15 mm, or than 10 mm, or 5 mm. Therefor,
the rail is safe to touch during use, and when the stair lift
is idle. The smooth rail may be produced by making in-
dentations in a substantially cylindrical tube, and it can
be bent and twisted into multiple corners for forming a
curved track. The rail substantially maintains its original
diameter on the section where the rail is not dented, and
the overall circumference can therefor remain substan-
tially the same.

[0009] In particular, the rail may be designed such that
its cross section remains its same angular orientation
throughout the track, but still, the drive according to the
invention is less vulnerable for torsion occurring during
production of the rail, since twisting and turning of the rail
can be overcome by other parts of the drive, as will be
described below. With a pair of wheels, two wheels press-
ing on the rail are intended. The presence of more wheels
or sets of wheels is not excluded. The wheels may be
located next to each other in the same recess, but can
also be located opposite to each other in two opposing
recesses, if present in the rail. The at least one wheel
that engages in the recess of the rail determines the an-
gular orientation of the frame about the axis of the rail.
This wheel is not necessarily the driven wheel. Two or
more recesses or dents provide the advantage that a
more stable coupling to the rail is possible, also in a ro-
tational direction about the direction tangential to the rail.
The number of wheels is also not necessarily limited or
equal to the number of recesses in the rail.

[0010] The wheels engage the rail under the influence
of friction. The use of friction wheels instead of for exam-
ple toothed wheels allows the wheels to follow the smooth
rail, along all its bends, twists and corners, without jam-
ming or collision. The running surfaces of the wheels are
typically pressed against matching running surfaces of
recesses in the rail. Such running surfaces of the wheels
can for instance be made out of polyurethane, like Vulkol-
lan, commercially available from Bayer. Because the
wheels engage at least part of the recess in a form-fitting
manner, the wheels are able to support the drive and
compensate for torsion about the direction tangential to
the rail.

[0011] In an embodiment of the present invention the
rail has a substantially 8-shaped, apple-core shaped, sin-
gle or multi-dented-tube shaped or lemniscates shaped
cross section. This cross section can for instance be re-
alised when a cylinder shaped or oval rail is on two op-
posing sides provided with recesses that extend over pre-
dominantly the whole length of the rail. This single or
multiple-dented shape can easily be manufactured and
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can afterwards or at the time of forming the dents be bent
into the desired shape to follow the desired contours of
a staircase. The specifically shaped cross section also
offers torsion stiffness and flexural rigidity as well as hor-
izontal and vertical stabilisation and an orientation that
prevents rotation of the stair lift around the rail. The rail
can be formed by means of the method according to the
European Patent application EP 11 189 248.5 by the
same applicant.

[0012] Inanembodimentthe partofthe recesswherein
the substantially straight running surfaces engage the
rail comprise an angle between 80 and 135 degrees.
Herewith the grip and thus the traction force increases,
so a higher traction force can be obtained with the same
pressure from the wheel on the rail. Each dented area or
recess comprises an angle along the circumference of
the rail, which may be between 70 and 110, and in par-
ticular about 90 degrees for a rail with a single dent, be-
tween 60 and 90 degrees and in particular about 75 de-
grees for a rail with two dents and between 45 and 75
degrees and in particular about 60 degrees for a rail with
three dents. The dent may comprise substantially straight
section(s) to provide a surface to prevent rotation around
the longitudinal axes of the rail. Consequently, the part
of the wheel that encounters the rail then may have es-
sentially the same shape as the shape of the tube’s dent.
[0013] Preferably the rail is a monorail, which is advan-
tageous in that it requires less modification of the location
whereitis to be installed and in thatitrequires less space.
[0014] In an embodiment, the pressure under which
the wheels of the stair lift engage the recess of the rail
can be adjustable, and therewith directly the maximum
traction force, resulting from by the normal force on the
driven wheels multiplied by a coefficient of friction. When
the stair lift has to transport a heavy load over the rail,
the normal force (and thus grip) needs to be larger com-
pared to when a lighter load is transported. Vice versa,
when a light load has to be transported, the application
of high normal load would result in an inefficient trans-
portation, since unnecessary amounts of rolling resist-
ance have to be overcome to facilitate the transportation.
Besides less aging and creep can be established.
[0015] Inordertoapply anadjustable amountofnormal
force to the friction wheels, friction wheels that engage
in one ormore the recesses of the rail are forcible towards
the rail for applying an increasing amount of pressure to
the recess of the rail and therefor experience an increase
in traction force.

[0016] Inorderto move the wheels towards each other,
at least one of the wheels can be equipped with an ac-
tuator, for instance hydraulic or pneumatic, to move it
towards the other wheel(s). To supply hydraulic pressure
to power the hydraulic actuator, a cylinder may be pro-
vided, which cylinder is arranged to build up hydraulic
pressure based on the weight of the load or the user of
the stair lift. In such a way a direct link between the load
that has to be transported and the required pressure and
friction, and therewith a load dependent clamping force,
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can be realised. Moreover, a clamping force ensures that
the friction wheels are not running outside of the recess
of the rail and keeps the frame part substantially perpen-
dicular to a direction tangential to the (centreline of) the
rail.

[0017] In an embodiment, the wheels are each con-
nected to a frame section, which is rotatable with respect
to another frame section, about an axis of rotation axially
with respecttotherail, in order to move the wheels toward
each other. In this case, the frame sections are movable
toward each other due to the rotation of both parts over
a common axis, which can for instance coincide with the
axis of transportation.

[0018] In an embodiment the frame part also compris-
es a set of wheels or gliders for stabilisation over Z-axes
or axis perpendicular to the centreline of the rail and per-
pendicular to the rotational axes of the driven wheels,
which engage the rail out of the recess of the rail. These
means ensure that the frame part follows the rail sub-
stantially perpendicular to the direction tangential to the
(centreline of the) rail and prevent the frame part from
losing track.

[0019] The invention further relates to a combination
of two frame parts, as described above, which are cou-
pled to each other and are rotatable relative to each other
in all directions, and are provided with support means for
aload, such as a seat for a user of the stair lift. Two frame
parts, of which each frame part comprises a set of wheels
and which are coupled in a rotatable fashion, have the
advantage of a combined driving force, and can follow
each other during turns, twists and/or bends while offer-
ing a stable platform for supporting a user.

[0020] The frame part may further comprise a support
means for a load, such as a seat, which can be impressed
relative to the support means by the weight of load or
user, and wherein the support means are coupled to a
hydraulic cylinder which is coupled to each of the hydrau-
lic actuators to move the respectively first wheels towards
the second wheels of the frame parts. The load of the
stair lift can be distributed over both frame parts, whereas
the load also dictated the clamping force and the amount
of pressure and friction required to transport the load ef-
fectively. Instead of a hydraulic cylinder, other mecha-
nisms like springs can also be used to force the wheels
towards the rail.

[0021] In another embodiment at least one of the
wheels of the at least one pair of wheels of the first or
second frame part is expansible within the recess of the
rail, to influence a normal force between the rail and the
wheels. Multiplied by the friction coefficient this normal
force is resulting in influencing the maximum traction
force. The wheel may engage the rail under pre-tension,
and be expansible in the recess of the rail by means of
a spring element, and/or an electrical, a hydraulic or
pneumatic actuator.

[0022] In an embodiment of the present invention the
combination also comprises a device to correct the ori-
entation of the support means around the coordinate sys-
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tem, as will be explained with reference to figure 1. These
axes are all perpendicular to each other (orthogonal) and
ensure the desired orientation or levelling of the seat of
the stair lift in all directions, in order to maintain a steady
orientation of the load.

[0023] In an embodiment of the invention, the combi-
nation also comprises a controller, to control the propul-
sion of the different frame parts in a master-slave con-
figuration or in a symmetrical fashion.

[0024] In yet a further embodiment the axis of rotation
of the wheels itself is rotatable about the direction from
the recess of the rail where the at least one wheel en-
gages to the centreline of the rail. This has advantage
that squeezing or wrenching of the wheels is reduced in
twists of the track.

[0025] The invention will now be elucidated into more
detail with reference to the following figures, wherein:

- Figure 1 shows a coordinate system used to indicate
movements;

- Figure 2 shows a frame part according to the inven-
tion;

- Figure 3 shows a frame part with adjustable engag-
ing pressure;

- Figure 4 shows a pre-tensioning system;

- Figure 5, 5a, 5b show a stabilising constructions;

- Figure 6 shows three smooth dented rails according
to the invention

- Figure 7 shows a cross section of a frame part dis-
playing the crossing of its rotation axis being sub-
stantially coincident with the virtual engagement
point;

- Figure 8 shows an expansible wheel according to
the present invention; and

- Figures 9 a, b show wheels with a rotatable axis of
rotation.

[0026] Figure 1 shows the coordinate system as gen-
erally used to indicate movements. In order to designate
the orientation of the drive system according to the
present invention or elements thereof with respect to a
rail, a system of coordinates is used. The x-axis is the
local tangent to the centerline of the rail. For the rotation
around the x, y and z axes the navigational and/or avia-
tional terms pitch, yaw and roll are used respectively.
Note that the drive moves in the direction of the x-axis,
unlike vessels and planes, which move in the direction
of the z-axis. In other words, the drive moves sideways.

[0027] In the figure, the reference numbers indicate
the following:

101  Right

102  Pitch

103  Yaw

104  Longitudinal

105 Roll

106  Vertical

107  Lateral Left
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[0028] Figure2showsaframe partonarail 1 extending
along a track, which is at least on one side of its width
provided with a recess 2 that extends in a direction 3
tangential to the rail; a frame part 4, provided with at least
one set of wheels (A, B), of which at least one wheel B
(and in this case both wheels A, B) engage on the rail 1
in the at least recess 2, wherein the wheels are each
rotatable about an axis 5, 6 which extends substantially
perpendicular to the direction from the recess of the rail
where the at least one wheel presses to the centreline
of the rail 7 as well as perpendicular to the direction 3
tangential to the rail 1; a propulsion 8, 9, to drive the
wheels (A, B), wherein the running surfaces of the wheels
(A, B) engage at least a part of the recess 2 in a form-
fitting manner, characterised in that the cross section of
the rail 1 has a substantially smooth shape (see also
figure 8).

[0029] The rail in figure 2 has a substantially dented
tube cross section. This cross section can for instance
be realised when a cylinder shaped or oval rail is on two
opposing sides provided with recesses that extend over
predominantly the whole length of therail. Figure 3 shows
a frame part schematically wherein the pressure under
which the wheels of the stair lift engage the recess of the
rail is adjustable. Two friction wheels (A and B) that en-
gage on for instance opposite sides of the recesses in
for instance an apple-core-shaped rail, are movable to-
wards each other. For that purpose, the frame part (4)
comprises a first section (4a) and a second section (4b),
which are mutually rotatable about an axis (S). When
these wheels are moved towards each other, they apply
an increasing amount of pressure to the recess of the rail
and therefor experience an increase in normal force
which multiplied by the available friction allows in more
traction force. In order to move the wheels towards each
other, at least one of the wheels (B) can be equipped
with a hydraulic actuator (HCg, figure 4), to move the first
wheel (B) of the set towards the corresponding second
wheel (A). To supply hydraulic pressure to power the
hydraulic actuator, a cylinder (HCE, figure 4) may be pro-
vided, which cylinder may be arranged to build up hy-
draulic pressure based on the weight of the load or the
user of the stair lift. The wheels are each connected to a
frame section 4a, 4b, which is rotatable with respect to
the other frame section 4b, 4a respectively, about an axis
of rotation (S), in order to move the wheels (A, B) toward
each other.

[0030] The hydraulic cylinder HCy is placed under-
neath friction wheel B, which is mounted to the frame
partwith hinge S. The distance HC - S from the hydraulic
cylinder to the hinge is larger than the distance B-S from
friction wheel B to the axis of rotation (S), causing a lev-
erage effect for the hydraulic cylinder.

[0031] Figure 4 shows a pre-tensioning system for a
drive on a rail 40 comprising two frame parts 4, 4’ de-
signed to supplement the needed normal forces on four
friction wheels A, B. C, D by means of hydraulic cylinders
HC, HCg, acting on two of the four wheels B, C present
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in the embodiment shown. A heavy user requires more
traction and thus larger normal forces on the friction
wheels than a light user. In order to load the friction
wheels not more than needed, the initial intension is to
make the hydraulic pressure dependent on the weight of
the user by placing another hydraulic cylinder underneath
the user platform. In case of an inclined rail section, the
friction wheels A and D already experience a certain nor-
mal force as a result of the vertical force caused by the
user platform, acting on the virtual centre of gravity 41.
Wheels B and C are equipped with hydraulic cylinders
HCg and HC. respectively. The pre-tensioning force
from HCg acts on wheel B, but also on wheel A. The
same counts for hydraulic cylinder HC on wheel C and
D. The hydraulic pressure is obtained from hydraulic cyl-
inder HCg, mounted underneath a seat 10. The system
may also be split up into separate systems, one for each
frame part. The system provides possibility to easily im-
plement seat adjustment. A combination of springs,
pneumatics and hydraulics may be used to generate re-
quired forces.

[0032] Figure 5 shows a case wherein two friction
wheels which are positioned at both sides of the rail do
not have enough stability themselves to keep a virtual
plane perpendicularly oriented to the tangent 11 of the
rail. Stability around the z-axes can be obtained by intro-
ducing a stabilizing construction. To stabilize the rotation
of aframe partaboutits z-axis ("roll") a set of four coupled
guiding elements is introduced. In this example the guid-
ing elements arerollers 12a,b , but sliding elements could
also be used. Two guiding elements 12a run ahead of
the frame part and two 12b, run behind the frame part,
when the frame part is moving in the direction 13. In case
it is moving in opposite direction, rollers 12b are rolling
ahead of the driving wheels A, B, and rollers 12a are
rolling behind wheels A, B. Since the guiding elements
are placed on the left and the right side of the frame part,
they need to be able to translate in the direction of the y-
axis of the frame part and/or need sufficient distance 14
between rolls and tube to be able to drive through tight
curves allowing room needed to drive through convex
and concave curves to prevent the frame part from getting
stuck on the rail on convex or concave rail sections, as
depicted in figures 5a, 5b. Since the stabilizing construc-
tion has a substantially stable orientation on the rail. Be-
cause it prevents rotation with respect to the z-axis of the
frame part after allowing a minimum or translation or ro-
tation by the clearance, it keeps the frame part substan-
tially perpendicular to the track.

[0033] Figure 6 shows three smooth dented rails ac-
cording to the invention. A single-dented shaped 15 is
shown, formed from a tube with a circular cross section
15a, provided with a recess 15b. The recess 15b has a
dent which has an essentially L-shaped cross-section,
with smooth edges. The L-shape ensures grip to the
wheel and prevents rotation of the frame about the axial
rotation of the wheel and prevents rotation of the frame
part about the tangential direction of the rail.
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[0034] Adouble-dentedrail 16 is shown, whichis made
from a tube with a circular cross section, in which two
dents 16a, 16b are formed. The dents may be seen as
parts of the surface of the tube, where the surface is bent
inside out. The two dents in the example shown each
have a circumference equal to the original circumference
of the tube the dent was formed from. Also the non-dent-
ed areas of the tube substantially do have the same ra-
dius as the non-dented tube’s radius. The areas where
the dents meet the original diameter are smooth.
[0035] Finally, a triple-dented rail 17 with three recess-
es 17a, 17b, 17c is shown. Like the example with two
dents, the dents are at equal mutual distances.

[0036] Figure 7 shows a cross section of a frame part
18 displaying the crossing of its rotation axes 19 and 20
being substantially coincident with the virtual engage-
ment point 21.

[0037] Figure 8 shows another embodiment where at
least one of the wheels 22 of the at least one pair of
wheels of the frame part 18 is expansible within the re-
cess 23 of the rail, to influence a normal force between
the rail and the wheels, which multiplied by the friction
coefficient is resulting in influencing the traction force.
The expansibility is obtained by having two wheel parts
that can be moved with respect to each other in the di-
rection of the axis of rotation of the wheel. The wheel
may engage the rail under pre-tension, and be expansi-
ble in the recess of the rail by means of a spring element
24, and/or an electrical, a hydraulic or pneumatic actua-
tor.

[0038] Figures 9a and 9b show yet a further embodi-
ment wherein the axis of rotation of the wheels itself is
rotatable about the direction 25 from the recess of the
rail where the at least one wheel engages to the cen-
treline of the rail. This has advantage that squeezing or
wrenching of the wheels is reduced in twists 26 of the
track. The wheels may follow the twist 26 in the track.
This way the wheels are forced in a position where they
encounter the least rolling resistance.

Claims
1. Stair lift drive system, comprising

- arail (1) extending along a track, wherein

- the cross section of the rail has a substantially
smooth shape which is at least on one side of
its circumference provided with a recess (2) that
extends in a direction (3) tangential to the rail;
- a frame part (4), provided with at least one set
of wheels (A, B), of which at least one wheel
engages on the rail in the at leastrecess, where-
in the wheels are each rotatable about an axis
(5, 6) which extends substantially perpendicular
to the direction from the recess of the rail where
the at least one wheel engages to the centreline
of the rail as well as substantially perpendicular
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to the axial direction of the rail;

- a propulsion (8, 9), to drive at least one of the
wheels, wherein

- the running surfaces of the at least one wheel
engage at least a part of the recess in a form-
fitting manner.

Stair lift drive system according to claim 1 wherein
the at least one wheel that engages on the rail in the
at least recess determines the angular orientation of
the frame part about the axis of the rail.

Stair lift drive system according to any of the preced-
ing claims, wherein the rail has a substantially apple
core-or dented tube shaped cross section.

Stair lift drive system according to any of the preced-
ing claims, wherein the recess comprises at least
one substantially straight section to provide a grip
surface for the at least one wheel engaging said re-
cess.

Stair lift drive system according to any of the preced-
ing claims, wherein the running surfaces which en-
gage the rail comprise an angle between 80 and 135
degrees.

Stair lift drive system according to any preceding
claims wherein the rail is a monorail.

Stair lift drive system drive according to any of the
preceding claims, wherein the at least one wheel en-
gage the rail under the influence of friction.

Stair lift drive system according to any of the preced-
ing claims, wherein the force under which the atleast
one wheel of the stair lift engage the recess of the
rail is adjustable and/or controlled.

Stair lift drive system according to claim 8, wherein
two friction wheels that engage in the recesses of
the rail, are forcible towards the rail.

Stair lift drive system according to any of the preced-
ing claims, wherein the axes perpendicular to the
direction from the recess of the rail where the wheels
engages to the centreline of the rail as well as sub-
stantially perpendicular to the axial direction of the
rail cross one another in the centre of the cross sec-
tion of the rail.

Stair lift drive system according claim 9 or 10, where-
in at least one of the wheels of the set is equipped
with a hydraulic actuator, and/or a spring, and/or me-
chanical and/or electrical and/or pneumatic means,
for moving the first wheel of the set towards the cor-
responding second wheel of the set.
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12.

13.

14.

15.

Stair lift drive system according to any of the preced-
ing claims, comprising a cylinder, arranged to build
up hydraulic pressure and/or force by a springload
and/or pneumatic device based on the weight of the
load or the user of the stair lift and/or inclination angle
of the rail.

Stair lift drive system according to any of the preced-
ing claims, wherein the wheels of the set are each
connected to a frame section, which is rotatable with
respect to another frame section, about an axis of
rotation tangentially with respect to the rail, in order
to move the wheels toward each other.

Stair lift drive system according to any of the preced-
ing claims, comprising a set of wheels or gliders for
stabilisation, which engage the rail in or out of the
recess of the rail.

Stair lift drive system according to any of the preced-
ing claims wherein at least one of the wheels of the
at leastone pair of wheels of the first or second frame
part is expansible within the recess of the ralil, to in-
fluence a normal force between the rail and the
wheels.

Patentanspriiche

1.

Treppenliftantriebssystem, umfassend:

- eine Schiene (1), die sich entlang einer Bahn
erstreckt, wobei

- der Querschnitt der Schiene eine im Wesent-
lichen glatte Form aufweist, welche wenigstens
auf einer Seite ihres Umfangs mit einer Vertie-
fung (2) versehen ist, welche sich in einer zu der
Schiene tangentialen Richtung (3) erstreckt;

- ein Rahmenteil (4), das mit wenigstens einem
Satz Rader (A, B) versehen ist, von welchem
wenigstens ein Rad an der Schiene in die we-
nigstens eine Vertiefung eingreift, wobei die R&-
der jeweils um eine Achse (5, 6) drehbar sind,
welche sich im Wesentlichen senkrecht zu der
Richtung von der Vertiefung der Schiene, wo
das wenigstens eine Rad angreift, zur Mittellinie
der Schiene sowie im Wesentlichen senkrecht
zur axialen Richtung der Schiene erstreckt;

- einen Antrieb (8, 9), um wenigstens eines der
Réader anzutreiben, wobei

- die Laufflachen des wenigstens einen Rades
an wenigstens einem Teil der Vertiefung form-
schlissig in Eingriff stehen.

Treppenliftantriebssystem nach Anspruch 1, wobei
das wenigstens eine Rad, welches an der Schiene
in die wenigstens eine Vertiefung eingreift, die Win-
kelausrichtung des Rahmenteils um die Achse der
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Schiene bestimmt.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei die Schiene einen im
Wesentlichen apfelkernférmigen oder die Form ei-
nes eingebeulten Rohres aufweisenden Querschnitt
aufweist.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei die Vertiefung wenigs-
tens einen im Wesentlichen geraden Abschnitt auf-
weist, um eine Angriffsflache fiir das wenigstens eine
Rad bereitzustellen, das an der Vertiefung angreift.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei die Laufflachen, wel-
che an der Schiene angreifen, einen Winkel zwi-
schen 80 und 135 Grad einschliel3en.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei die Schiene eine Ein-
zelschiene ist.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei das wenigstens eine
Rad unter dem Einfluss von Reibung an der Schiene
angreift.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei die Kraft, mit welcher
das wenigstens eine Rad des Treppenlifts an der
Vertiefung der Schiene angreift, verstellbar ist
und/oder gesteuert wird.

Treppenliftantriebssystem nach Anspruch 8, wobei
zwei Reibrader, welche in die Vertiefungen der
Schiene eingreifen, in Richtung der Schiene ge-
driickt werden kdnnen.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei die Achsen, die senk-
recht zu der Richtung von der Vertiefung der Schie-
ne, wo die Rader angreifen, zur Mittellinie der Schie-
ne sowie im Wesentlichen senkrecht zur axialen
Richtung der Schiene sind, sich im Mittelpunkt des
Querschnitts der Schiene schneiden.

Treppenliftantriebssystem nach Anspruch 9 oder 10,
wobei wenigstens eines der Rader des Satzes mit
einem hydraulischen Stellantrieb und/oder einer Fe-
der und/oder mechanischen und/oder elektrischen
und/oder pneumatischen Mitteln zum Bewegen des
ersten Rades des Satzes in Richtung des entspre-
chenden zweiten Rades des Satzes ausgestattet ist.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, welches einen Zylinder um-
fasst, der dafiir eingerichtet ist, hydraulischen Druck
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13.

14.

15.

und/oder Kraft durch eine Federlast und/oder pneu-
matische Vorrichtung basierend auf dem Gewicht
der Last oder des Benutzers des Treppenlifts
und/oder des Neigungswinkels der Schiene aufzu-
bauen.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei die Rader des Satzes
jeweils mit einem Rahmenabschnitt verbunden sind,
welcher bezlglich eines anderen Rahmenab-
schnitts um eine Drehachse drehbar ist, die tangen-
tial bezuglich der Schiene verlauft, um die Rader zu-
einander hin zu bewegen.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, welches einen Satz Rader
oder Gleitstiicke zur Stabilisierung umfasst, welche
an der Schiene innerhalb oder auRerhalb der Ver-
tiefung der Schiene angreifen.

Treppenliftantriebssystem nach einem der vorher-
gehenden Anspriiche, wobei wenigstens eines der
Rader des wenigstens einen Paares von Radern des
ersten oder zweiten Rahmenteils innerhalb der Ver-
tiefung der Schiene spreizbar ist, um eine Normal-
kraft zwischen der Schiene und den Radern zu be-
einflussen.

Revendications

1.

Systeme d’entrainement de monte-escalier,

comprenant :

- un rail (1) s’étendant le long d’'une glissiere,

- la section transversale du rail ayant substan-
tiellement une forme lisse qui, au moins sur un
c6té de sa circonférence, est pourvue d’un ren-
foncement (2) qui s’étend dans une direction (3)
tangentielle au rail ;

- une partie de cadre (4), pourvue d’au moins
un ensemble de roues (A, B), dont au moins une
roue s’engage sur le rail dans I'au moins un ren-
foncement, les roues pouvant chacune tourner
autour d’'un axe (5, 6) qui s’étend substantielle-
ment perpendiculairement a la direction depuis
le renfoncement du rail Ia ou I'au moins une roue
s’engage avec I'axe central du rail et sensible-
ment perpendiculairement a la direction axiale
durail ;

- une propulsion (8, 9), pour entrainer au moins
I'une des roues,

- les surfaces de roulement de I'au moins une
roue s’engageantau moins en partie avecleren-
foncement par coopération de formes.

2. Systeme d’entrainement de monte-escalier selon la

revendication 1, dans lequel I'au moins une roue qui
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s’engage sur le rail dans I'au moins un renfoncement
détermine l'orientation angulaire de la partie de ca-
dre autour de I'axe du rail.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel le rail présente une section transversale
substantiellement en forme de trognon de pomme
ou de tube denté.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel le renfoncement comprend au moins
une section substantiellement droite pour fournirune
surface de préhension pour I'au moins uneroue s’en-
gageant avec ledit renfoncement.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel les surfaces de roulement qui s’enga-
gentaveclerail comprennentunangle compris entre
80 et 135 degrés.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel le rail est un monorail.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel 'au moins une roue s’engage avec le
rail par friction.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel la force avec laquelle I'au moins une
roue du monte-escalier s’engage avec le renfonce-
ment du rail peut étre ajustée et/ou commandée.

Systeme d’entrainement de monte-escalier selon la
revendication 8, dans lequel deux roues de frotte-
ment qui s’engagent dans les renfoncements du rail
peuvent étre forcées vers le rail.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel les axes perpendiculaires a la direction
depuis le renfoncement du rail Ia ou les roues s’en-
gagent avec I'axe central du rail ainsi que substan-
tiellement perpendiculairement a la direction axiale
du rail se croisent au centre de la section transver-
sale du rail.

Systeme d’entrainement de monte-escalier selon la
revendication 9 ou 10, dans lequel au moins I'une
desroues de I'ensemble est équipée d’un actionneur
hydraulique et/ou d’un ressort et/ou de moyens mé-
caniques et/ou électriques et/ou pneumatiques pour
déplacer la premiére roue de I'ensemble vers la
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15.

deuxiéme roue correspondante de I'ensemble.

Systeme d’entrainement de monte-escalier selon
'une quelconque des revendications précédentes,
comprenant un cylindre prévu pour augmenter la
pression hydraulique et/ou la force par une charge
de ressort et/ou un dispositif pneumatique sur la ba-
se du poids de la charge ou de I'utilisateur du monte-
escalier et/ou de I'angle d'inclinaison du rail.

Systeme d’entrainement de monte-escalier selon
'une quelconque des revendications précédentes,
dans lequel les roues de I'ensemble sont chacune
connectées a une section de cadre qui peut tourner
par rapport a une autre section de cadre autour d’'un
axe de rotation tangentiellement par rapport au rail,
afin de déplacer les roues I'une vers l'autre.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
comprenant un ensemble de roues ou de coulis-
seaux de stabilisation qui s’engagent avec le rail
dans ou hors du renfoncement du rail.

Systeme d’entrainement de monte-escalier selon
I'une quelconque des revendications précédentes,
dans lequel au moins I'une des roues de I'au moins
une paire de roues de la premiére ou de la deuxiéme
partie de cadre peut étre expansée a l'intérieur du
renfoncement du rail pour influencer une force nor-
male entre le rail et les roues.
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Fig. 7
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Fig. 8
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