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(54) Linear motor driven stairlift

(57) A lift assembly for conveying persons along a
staircase, comprising guide means which are mounted
substantially parallel to the slope of the staircase, and
a lift which is movable along said guide means, for ex-
ample a lift for a handicapped person, said stair lift and

said guide means being provided with mating interacting
drive means, wherein the driving means comprise a lin-
ear induction motor, which induction motor comprises
actively connected electromagnets and at least one re-
active element.
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Description

[0001] A lift assembly for conveying persons along a
staircase, comprising guide means which are mounted
substantially parallel to the slope of the staircase, and
a lift which is movable along said guide means, for ex-
ample a lift for a handicapped person, said stair lift and
said guide means being provided with mating interacting
drive means.

[0002] Such a lift assembly is generally known. Lifts
of this type may be used for conveying a handicapped
person who is unable to use the stairs to a higher or
lower level along said stairs. The guide means are
mounted along the staircase in such a manner that a lift
positioned some distance above the stairs can move
along said guide means. The guide means along which
the lift moves may be fixed to a wall along the staircase,
for example, but it may also be mounted on supports
that are fixed to the steps on one side of the staircase.
The lift may be in the form of a chair on which a person
can be seated, but it may also consist of a platform onto
which a wheelchair can be driven. Also other lift forms
are possible.

[0003] The usual manner for driving the known stair
lift is by means of a rack mounted along the length of
the guide means, along which rack the lift is moved up
and down by means of a motor driving a gear wheel.
One problem that occurs in particular in the case of stair
lifts is the fact that the positioning of the gear rack must
take place with great precision upon installation of the
stair lift, so as to achieve a correct engagement of the
gear, which may be problematic especially in the case
of erratically shaped staircases. Said positioning in-
volves quite a few working hours, which is very impor-
tant factor in the cost price of the stair lift. Another draw-
back of this method of driving the lift is the fact that the
stair lift produces a great deal of noise during operation,
which, especially when used in houses, may constitute
a problem for the occupants and their neighbours. Fur-
thermore, the moving parts of the driving gear are liable
to wear, which may lead to failure, considering the afore-
said precise tolerance between the gear and the rack.
Furthermore, only a limited maximum speed can be
achieved when using such a driving arrangement.
[0004] The object of the invention is to provide a lift
assembly which is simpler to install in less time. An ad-
ditional objective is to provide a stair lift assembly which,
in use, produces less noise than existing installations,
which is less liable to wear and/or by means of which
higher velocities of movement can be achieved, if de-
sired.

[0005] In order to accomplish that objective, the drive
means comprise a linear induction motor, which induc-
tion motor comprises actively connected electromag-
nets and at least one reactive element. The principle of
a linear induction motor, which is generally used with
modern light rails and highspeed trains, is considered
to be known, it is generally described in International
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patent publication WO 96/14685. As a result of the use
of a linear induction motor, there is no longer any me-
chanical contact between a motor on the lift and the
guide means, and the aforesaid tolerance plays a much
smaller part than in the case of a rack and pinion driving
arrangement.

[0006] In a first preferred embodiment, the lift is pro-
vided with the electromagnets, and the guide means are
provided with the reactive element, which extends sub-
stantially along the length of the guide means. In a sec-
ond preferred embodiment, the guide means are provid-
ed with the electromagnets substantially along their en-
tire length, and the lift is provided with the reactive ele-
ment.

[0007] Inafirst preferred variant, the reactive element
comprises a multitude of separate electrically conduc-
tive non-ferrous parts, which are arranged a fixed dis-
tance apart along the reactive element. In a second pre-
ferred variant, the reactive element essentially consists
of an electrically conductive non-ferrous part extending
continuously along the guide means. The above two
variants are variants of linear induction motors that are
known per se.

[0008] Preferably, the guide means comprise two re-
active elements, which are essentially arranged one
above the other, with the lift being provided with two
groups of electromagnets that interact therewith. Fur-
thermore preferably, the lift comprises two groups of
electromagnets which are disposed on two sides of the
reactive element. In this manner a stable and uniform
transmission of forces between the guide means and
the lift is realised.

[0009] Preferably, the reactive element is substantial-
ly plate-shaped, so that it can be mounted, for example
along the wall, in a simple manner without taking up a
great deal of space. Preferably, the electrically conduc-
tive, reactive non-ferrous parts are made of copper or
aluminium. Preferably, the guide means comprise a rail,
with the lift being provided with guide wheels that en-
gage said rail. The rail preferably forms part of the elec-
trically conductive reactive part, and preferably it is
made of the same material. In this way and inexpensive
and at the same time elegant alternative can be provid-
ed for be conventional rail along the staircase, which is
generally considered to be unsightly.

[0010] The invention will now be explained in more
detail by means of embodiments as shown in the Fig-
ures, in which:

Figure 1 is a schematic front view of a first embod-
iment of a stair lift assembly;

Figure 2 is a schematic side elevation of the stair
lift assembly that is shown in Figure 1;

Figure 3 is a schematic front view of a second em-
bodiment of a stair lift assembly;
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Figure 4 is a schematic side elevation of the stair
lift assembly that is shown in Figure 3;

Figure 5 is a schematic front view of a third embod-
iment of a stair lift assembly;

Figure 6 is a schematic side elevation of the stair
lift assembly that is shown in Figure 5;

Figure 7 is a schematic front view of a fourth em-
bodiment of a stair lift assembly;

Figure 8 is a schematic side elevation of the stair
lift assembly that is shown in Figure 7;

Figure 9 is a schematic front view of a fifth embod-
iment of a stair lift assembly; and

Figure 10 is a schematic side elevation of the stair
lift assembly that is shown in Figure 9.

[0011] According to Figures 1 and 2, a lift assembly
comprises guide means 1 and a lift 2. The guide means
1 are mounted on a wall 3, above the steps of a stair-
case, for example. The wall 3 is only schematically in-
dicated in the Figures, and the means for mounting the
guide means 1 on the wall 3 are not shown. The guide
means 1 comprise a plate-shaped part 4, on the upper
side and bottom side of which rails 5 and 6, respectively,
are present. Furthermore, aluminium reactive parts 7
are arranged a regular distance apart on the plate-
shaped part 4 along the length of the guide means 1.
[0012] The lift two comprises a support 8, on which a
seat portion 9, a back portion 10 and armrests 11 are
mounted. The support 8 is connected to a holder 18 pro-
vided with three electromagnetic coils 12, which can al-
ternately be magnetised and demagnetised by means
of a pulsating alternating current. For an explanation of
the operation of a linear induction motor constructed in
this manner, and in particular of the guidelines regarding
the dimensions of the coils 10 and the reactive parts 7
and the spacing there between, reference is made to
the general professional literature in this field, such as
the aforesaid publication WO 96/14685. Furthermore,
the support is fitted with two pairs of guide wheels 13,
14; 15, 16, which engage two respective tubular rail
members 5; 6. In order to ensure a proper grip, the
treads of the guide wheels 13, 14; 15, 16 are concave,
seen in sectional view, as shown, with the radius thereof
being slightly larger than the radius of the respective
tubes 5; 6. Furthermore, the lift 2 comprises a hinged
footrest 17.

[0013] The lift assembly according to Figures 3 and 4
corresponds in large measure to the lift assembly that
is shown in Figures 1 and 2, and consequently only the
differences between the two embodiments will be indi-
cated. The guide means 1 comprise a plate-shaped part
4, whichis only provided with a tubular rail 5 on the upper
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side thereof. Mounted some distance below the plate-
shaped part 4 is a second tubular rail 6. The plate-
shaped part 4 is provided with two rows of aluminium
reactive parts 7a, 7b. The support 8 comprises a U-
shaped holder 18, which is positioned around the plate-
shaped part 4, with the closed end being present at the
bottom side, which holder is provided with two rows of
electromagnetic coils 12a, 12b; 12c, 12d both on the
front side and on the rear side of the plate-shaped part
4, which coils interact with the respective rows of reac-
tive element 7a, 7b.

[0014] The lift assembly according to Figures 5 and
6, too, corresponds in large measure to the lift assembly
that is shown in Figures 1 and 2. The plate-shaped ele-
ment is entirely made of aluminium, it is not provided
with the aforesaid tubular rails. The support 8 comprises
a U-shaped holder 18, which is positioned around the
plate-shaped part 4, with the closed end being present
at the upper side. The holder 18 is provided with a row
of electromagnetic coils 12a; 12c¢ both on the front side
and on the rear side of the plate-shaped part 4, which
coils interact with the aluminium plate-shaped part 4,
which functions as a continuous reactive element. Since
the linear induction motor that is constructed in this man-
ner is capable of holding the plate-shaped part 4 in a
position precisely between the coils 12a; 12c, without
the coils touching each other, only guide wheels 13 trav-
elling over the upper side of the plate-shaped part 4 are
required in this embodiment. The guide wheels 13 have
straight treads in this case.

[0015] The lift assembly according to Figures 7 and 8
corresponds in large measure to the lift assembly that
is shown in Figures 3 and 4. In this embodiment, two
plate-shaped parts 4a; 4b are provided. The plate-
shaped parts 4a; 4b are disposed at an angle, with tu-
bular rails 5a; 5b being present only at the upper side
thereof. A section of this kind can be produced in one
operation, for example by means of an extrusion proc-
ess. The support 8 is fitted with two U-shaped holders
18a; 18b, which are likewise disposed at an angle, with
the closed end being present at the bottom side, which
holder is provided with a row of electromagnetic coils
12a, 12b; 12c, 12d both on the front side and on the rear
side of the plate-shaped parts 4a; 4b, which coils inter-
act with the aluminium plate-shaped parts 4a; 4b, which
functions as continuous reactive elements. Since the lin-
ear induction motor that is constructed in this manner is
capable of holding the plate-shaped parts 4a; 4b in a
position precisely between the coils 12a, 12b; 12¢, 12d,
without the coils touching each other, only guide wheels
13a; 13b travelling over the upper side of the rails 5a;
5b are required in this embodiment.

[0016] The lift assembly according to Figures 9 and
10 corresponds in large measure to the lift assembly that
is shown in Figures 1 and 2. In this embodiment, how-
ever, the electromagnetic coils 12a, 12b are present in
the plate-shaped part 4, on the upper side of which a
tubular rail 5 is present, which is provided with a vertical,
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flat running surface 19 on its bottom side. The coils 12a,
12b are alternately arranged one behind the other.
Mounted in the support 8 are three aluminium reactive
parts 7, which interact with the coils 12a, 12b. Further-
more, the support 8 is fitted with an upper pair of guide
wheels 13, which travel over the upper side of the tubu-
lar rail 5, and a lower pair of guide wheels 16, which
travel over the running surface 19.

[0017] Although only a few possible embodiments of
the invention have been described in the foregoing, it
will be apparent to those skilled in the art that many com-
binations and variants of the various embodiments are
possible.

Claims

1. Alift assembly for conveying persons along a stair-
case, comprising guide means (1) which are mount-
ed substantially parallel to the slope of the stair-
case, and a lift (2) which is movable along said
guide means, for example a lift for a handicapped
person, said stair lift (2) and said guide means (1)
being provided with mating interacting drive means
(7, 12), characterized in that the drive means (7,
12) comprise a linear induction motor, which induc-
tion motor comprises actively connected electro-
magnets (12) and at least one reactive element (7).

2. Aliftassembly according to claim 1, characterized
in that the lift (2) is provided with the electromag-
nets (12), and the guide means (1) are provided with
the reactive element (7), which extends substantial-
ly along the length of the guide means (1).

3. Alift assembly according to claim 1, characterized
in that the reactive element (7) comprises a multi-
tude of separate electrically conductive non-ferrous
parts, which are arranged a fixed distance apart
along the reactive element (7).

4. Alift assembly according to claim 1, characterized
in that the reactive element (7) essentially consists
of an electrically conductive non-ferrous part ex-
tending continuously along the guide means (1).

5. A lift assembly according to any one of the claims
2, 3 or 4, characterized in that the guide means
(1) comprise two reactive elements (7a, 7b), which
are essentially arranged one above the other, with
the lift (2) being provided with two groups of elec-
tromagnets (12a, 12b) that interact therewith.

6. A lift assembly according to any one of the preced-
ing claims 2 - 5, characterized in that the lift (2)
comprises two groups of electromagnets (12a, 12b)
which are disposed on two sides of the reactive el-
ement (7a, 7b).
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7.

10.

A lift assembly according to claim 1, characterized
in that the guide means (1) are provided with the
electromagnets (12) substantially along their entire
length, and the lift (2) is provided with the reactive
element (7).

A lift assembly according to any one of the preced-
ing claims 1 - 7, characterized in that the reactive
element (7) is substantially plate-shaped.

A lift assembly according to any one of the preced-
ing claims 1 - 9, characterized in that the electri-
cally conductive, reactive non-ferrous parts (7) are
made of copper or aluminium.

A lift assembly according to any one of the preced-
ing claims 1 - 9, characterized in that the guide
means (1) comprise arail (5, 6), with the lift (2) being
provided with guide wheels (13, 14, 15, 16) that en-
gage said rail.
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