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IMPROVEMENTS IN OR RELATING TO STAIRLIFTS

Field of the Invention

This invention relates to stairlifts and, in particular, to a method of and/or

apparatus for enhancing the safety features of a stairlift installation. The term
5 stairlift as used herein is intended to encompass all forms of stairlift, whether

for a seated or standing user, or platform lifts for wheelchairs configured to

operate along a staircase.

Background to the Invention

At present stairlifts are provided with a number of features to ensure user

10 safety. These include the hand control operated by the user, and mechanical
safety edges or surfaces which are positioned so that, if the stairlift encounters
an obstacle during its journey, the saféty edges or surfaces are displaced and

operate a safety switch to cut the supply of power to the stairlift drive motor.

Current hand controls require the user to maintain a constant pressure on fhe

15 control to effect movement of the stairlift. When moving, the stairlift may be
brought to a halt in the event that either pressure on the hand control is
released or a mechanical safety edge or surface comes into contact with an

obstruction in the path of the stairlift.

Existing hand controls and existing safety edges each have their own

20 shortcomings.

As far as hand controls are concerned, the direction and degree of pressure

required to operate these controls often causes discomfort, and even pain.

CONFIRMATION COPY



WO 2009/098480 PCT/GB2009/000346

Many stairlift users suffer from limited manual dexterity in different forms
and it simply is not possible to arrive at a single form of hand control which

all users will always find comfortable to operate.

A further shortcoming is that, in the event a danger is anticipated and that

5 danger is of a type not accommodated by the mechanical safety edges, the
expected reaction is for the stairlift user to release the hand control to stop the
stairlift. Given the nature of those persons typically using stairlifts, it must be
assumed that their reaction time will be relatively slow and, as a consequence,

the anticipated danger may not, in fact, be avoided.

10 As regards safety edges, existing safety edges or surfaces are designed to react
to an obstacle. The obstacle may, for example, be a stationary object on the
staircase, or may be clothing or even a limb of a stairlift user being in a
position in which it becomes trapped between the moving stairlift and a

stationary surface.

15 Obviously the broad objective of safety edges or surfaces is to ensure that a
stairlift user, or a person in close proximity to a moving stairlift, is protected
against a trapping, shearing or crushing hazard and the safety edges are

positioned about the stairlift carriage with that objective in mind.

A first problem with existing safety edges is that such edges are typically

20 included in displaceable pads positioned about the lower edges of the carriage
and about the edges of the footrest. Other potential sources for trapping,
crushing and/or shearing exist but these are not addressed as the existing pads
are cumbersome and do not lend themselves to positioning elsewhere on the

carriage and/or chair.

25 A second problem is that the safety edges or surfaces are reactive in that they

only operate to stop the stairlift once the stairlift has, through one of the safety
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edges, engaged the obstruction. Standards governing the design of stairlifts

require that, in the event the moving carriage encounters an obstruction while

moving, the stairlift carriage be brought to a halt within a defined distance

(currently 20 mm). Clearly a part of this defined distance will be taken up by
5 the displacement of the edge or surface itself before the cut-out switch

operates and the stairlift comes to a halt.

A third problem is that safety edges and the switches which they operate,
occupy significant space. This runs counter to the objective of ensuring that
the stairlift installation is as compact as possible and occupies as little space as
10 is possible. Further, the resulting safety edge configuration invariably detracts

from the aesthetics of the stairlift installation.

The fact that both existing hand controls and safety edges are reactive in
bringing a stairlift to a halt, has an adverse effect on the speed at which a
stairlift can operate, and thus the installation may fail to meet users’

15 expectations or requirements. Current regulations in force in the UK limit the
maximum speed of a stairlift to 0.15 m/sec. A significant reason underlying
this limit is the need to halt the stairlift within the 20 mm defined distance
mentioned above and, even at this speed, bringing the stairlift to a halt within
20 mm of engaging an obstruction can cause an uncomfortable and even

20 alarming jolt.

It is an object of this invention to provide a method of and/or means for
controlling the operation of a stairlift which will go at least someway in
addressing the aforementioned problems; or which will at least provide a

novel and useful choice.
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Summary of the Invention

In a first aspect the invention provides a method of controlling the operation
of a stairlift traveling along a defined path, said method including the steps of
causing said stairlift to commence moving; monitoring said path ahead of the

5 moving stairlift; and, in the event the monitoring step identifies an obstruction
in said path, causing the stairlift to halt before the stairlift comes into contact

with said obstruction.

Preferably said method further includes monitoring for an obstruction on said

path before allowing said stairlift to commence moving along said path.

10 Preferably said method includes causing said stairlift to move by a momentary
command. Said command may be imposed physically or verbally; or may be

at least partly inferred.

Preferably the step of monitoring said path includes defining a zone of known
characteristics around said stairlift; and interrogating said zone for changes in

s one or more of said characteristics.

Preferably said zone is defined according to the position of said stairlift along

said defined path.

Preferably data representing safe characteristics, at various positions of said
stairlift along said path, are stored in memory, the step of monitoring said path
20 comprising comparing, as said stairlift moves along said path, said

characteristics with corresponding data stored in said memory.

Preferably said method further includes causing an alarm to be generated in

the event an obstruction on said path is sensed.
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25

Preferably said method further includes sensing if a user is about to mount or
dis-mount the stairlift; and preventing movement of the stairlift in the event

either action is sensed.

Preferably said method is applied to the control of the speed of said stairlift
along said defined path.

In a second aspect the invention provides a stairlift including a stairlift
carriage and a defined path along which, in use, the carriage travels, said
stairlift including a start control to initiate movement of said carriage along
said path and being characterized in that it further includes a monitoring

facility operable to monitor said path ahead of the moving carriage and, in the
event the monitoring step identifies an obstruction in said path, to cause the

carriage to halt before the carriage comes into contact with said obstruction.

Preferably said monitoring facility is further operable to monitor for an

obstruction on said path before said start control can become active.

Preferably said start control comprises a momentary control. Said momentary
control may be activated physically or verbally; or may be at least partly

inferred from pre-determined states of the stairlift.

Preferably said monitoring facility is operable to monitor a zone of known
characteristics around said carriage. One or more of the characteristics in said
zone may vary according to the position of said carriage along said defined

path.

Preferably data representing safe characteristics, at various positions of said
carriage along said path, are stored in an electronic memory, said monitoring
facility being operable to compare, as said carriage moves along said path,

said characteristics with the data stored in memory.

PCT/GB2009/000346
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Preferably said monitoring facility is further operable to cause an alarm to be

generated in the event an obstruction on said path is sensed.

Preferably said monitoring facility includes one or more obstruction detection

SENSOors.

5 Preferably said one or more obstruction detection sensors have variable

sensitivity.

Preferably at least one said obstruction detection sensor has a sensitivity

which varies relative to the speed of said carriage.

Preferably said one or more obstruction detection sensors are mounted on said
10 carriage and/or on a chair mounted on said carriage. Said obstruction _
detection sensors may also be arranged along said defined path including on a

rail defining said path.

Preferably said one or more obstruction detection sensors comprise capacitive,
eddy current, inductive, photo-electric, opto-electric, ultrasonic-based, Hall
15 effect, radar-based or laser-based sensors; or a combination of one or more of

such sensors.

Said monitoring facility may also include optical and/or video signal capture

and/or digital camera recognition.

In a third aspect the invention provides a method of controlling the speed of a
20 stairlift carriage along a defined path on which an obstruction may be present,
said method being characterized in that it does not depend on the need to react

to said carriage coming into contact with an obstruction.

Preferably said method includes monitoring said path to detect the presence of
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an obstruction and controlling said speed to ensure said carriage does not

contact said obstruction.

Many variations in the way the present invention can be performed will
present themselves to those skilled in the art. The description which follows

5 is intended as an illustration only of one means of performing the invention
and the lack of description of variants or equivalents should not be regarded as
lilniting. Wherever possible, a description of a specific element should be
deemed to include any and all equivalents thereof whether in existence now or

in the future.

10 Brief Description of the Drawings

One preferred form of the invention will now be described with reference to

the accompanying drawings in which:

Figure 1: shows an isometric view of a stairlift installation to which the

present invention may be applied,;
15 Figure 2: shows a plan view of that which is shown in Figure 1;

Figure 3: shows an isometric view of a stairlift carriage and chair

forming part of an installation according to the invention;
Figure 4: shows an end elevation of that which is shown in Figure 3; and

Figure 5: shows an diagram for the inventive aspects of a stairlift

20 installation incorporating the invention.
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Detailed Description of Working Embodiment

The invention provides a stairlift and/or a method of operating a stairlift. The
broad objective of the installation is to address the inherent drawbacks of
existing hand controls and/or contact displaceable safety edges or surfaces,

5 whilst maintaining or even enhancing the safety of a stairlift user.

Referring to Figures 1 & 2, a stairlift installation 10 includes a carriage 11
moveable along a defined path. Typically the path is defined by a rail 12
mounted on a staircase 14, the staircase 14 having an upper end 15 and a
lower end 16. In the conventional manner the carriage 11 has a chair 18

10 mounted thereon, which chair is, in use, occupied by a user. As can be seen
most clearly in Figures 3 & 4, the chair 18 has seat base 19, a back 20,

armrests 21 and a footrest 22.

Provided within the carriage 11 is a drive motor 24, indicated in dotted outline
in Figure 4 and an electronic control unit (ECU) 25 which is shown

15 schematically in Figure 3. The stairlift preferably further includes a start
control, indicated at 26 in Figure 3, although alternatives to such a control will

be discussed below.

In accordance with the invention the path broadly defined by rail 12 is
monitored for obstructions ahead of the moving carriage. In the event the

20 presence of an obstruction is sensed, the carriage is decelerated and, in the
event the obstruction remains, the carriage is brought to a halt before the
carriage comes into contact therewith. Indeed the monitoring facility
preferably operates as soon as a command is received by the ECU to initiate
movement of the carriage, the monitoring facility preventing movement if the

25 presence of an obstruction is sensed.
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As will be apparent from the description which follows, the monitoring
facility is provided in part within the ECU 25 or a further ECU operating on
conjunction therewith. The monitoring facility further includes one or more
obstruction detection sensors which are positioned and configured to monitor
the path ahead of the moving carriage and, preferably, a zone around the

carriage which includes the immediate path ahead of the carriage 11.

The obstruction detection sensors may be mounted on various parts of the
staircase as shown at 30 in Figure 1, and also on the rail 12. Such sensors
may include optical or video cameras. However, in the particular embodiment
described herein, and shown in Figure 3 and 4, the sensors are mounted on the
carriage 11 and the chair 18. To this end, sensors 31 are preferably mounted
on the lower end faces of the carriage adjacent the surface of rail 12. Further
sensors 32 may be mounted on the footrest 22 and possibly on the armrests 21
and seat back 20. Placement of one or more sensors 32 on the seat back 20 is
particularly useful for detecting objects causing an obstruction between the
chair and the wall 35 of the staircase adjacent to which the stairlift is mounted.
In the past it has not been possible to detect the presence of an obstruction in

this area using the existing displacement-based safety edges.

The precise type and placement of the sensors is not critical to the
performance of the invention and sensors may be selected and placed in any
position which allows a potential trapping, shearing or crushing site to be

monitored.

The sensors 31 and 32 are non-contact sensors of any suitable type, examples
of which are capacitive, eddy current, inductive, photoelectric, ultrasonic and
Hall effect. Optoelectronic sensors could include laser-based sensors, photo-
electronic proximity sensors, photo-electronic energetic sensors, and infra red
detectors.  Other monitoring possibilities could include radar sensing

(including ultra wide band), ultrasonic proximity sensing and real-time

PCT/GB2009/000346
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10

imaging via analogue video capture and/or digital camera recognition. It will
be appreciated that an overall monitoring facility might include a combination

of one or more of the techniques, including those listed above.

The sensors are preferably selected, configured and positioned to define an

5 operating zone around the carriage 11 such as is indicated by the triangular
zone 37 shown in dotted outline in Figure 2. In this way the distance from the
carriage at which the safety systems will operate can be controlled. As an
example, the operational distance of the sensors 31 and 32 is preferably
limited to a distance indicated by x in Figure 2. This is so that when the

10 presence of an obstruction 36 is sensed, the user will knbw that the carriage 11
1s decelerating and stopping due to the presence of the obstruction 36, and not
for some other, unknown reason. For sensors aligned in the general direction
of the rail 12, ope'rational distance x may, for example, be 100mm. For
sensors monitoring from the underside of the footrest 21 or the rear of the seat

15 back 20, the operational distance may be somewhat less and, by way of

example only, could be 25mm.

The sensors 31 and 32 are preferably connected into the main electronic
control unit ECU 25 of the stairlift. As will be described in greater detail
below, when the sensor senses the presence of an obstruction, the signal is

20 received by the ECU and the appropriate command generated to decelerate the
carriage and, if necessary, to bring the carriage to a halt before the carriage

comes into contact with the obstruction.

Whilst the system of sensors could be purely reactive and simply operate to
indicate the presence of an obstruction, it will be appreciated that the sensors
25 31 and 32 may, because of operational distance and/or alignment, indicate the
presence of an obstruction when, in fact, no such obstruction is present. For
example, as the carriage nears a bend in the rail, a sensor may sense a section

of the rail itself and interpret this as the presence of an obstruction. With this
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in mind, another aspect of the invention comprises recording and storing in an
electronic memory, ‘safe’ characterizing features of the environment in which
the stairlift operates. These characterizing features are preferably recorded at
various positions of the carriage along the rail so that a safe ‘map’ is obtained

5 of the environment surrounding the stairlift installation. The characterizing
features are conveniently obtained by recording electronic data received from
the sensors 30, 31 and 32. With this data stored in memory, as the carriage
subsequently moves up an down the rail, data obtained in real time from the
sensors 30, 31 and 32 can be compared with the data in memory at the

10 corresponding positions of the carriage along the rail. If the readings differ to
a pre-determined extent, the presence of an obstruction is assumed énd an
alarm is generated. If the difference in readings persists the speed can be
reduced until the carriage is brought to a halt smoothly, without contacting the

obstruction, and without exposing the user to an unpleasant or alarming jolt.

15 It will be appreciated that the ‘map’ data is preferably stored in a non-volatile
electronic memory and the position of the carriage on the rail may

conveniently be determined using an encoder on the drive motor.

The contents of the electronic memory can be established at time of
installation of the stairlift by placing the sensor facility in ‘learn’ mode and

20 driving the carriage up and down the rail while the installation is known to be
‘safe’ or ‘obstruction-free’. This is indicated diagrammatically by the dotted
line in Figure 5. Alternatively, when surveying the staircase for the stairlift
installation, a photo-based system could be used to capture the staircase and
its surroundings. This information could then be combined with the rail

25 design to create the sensor operating limits or ‘map’. The ‘map’ data could be
generated and entered by a variety of other techniques including the entering
of base data during manufacture at the factory followed by the entering of

more specific or finite data during installation.
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Whether the sensors are purely reactive or combined with a memory system as
described above, the sensors are preferably of a type which has variable or
adjustable sensitivity. Thus the sensitivity of the individual sensors can be set
at different levels at various positions of the carriage 11 along the rail 12 so
that the monitoring performance is at an optimum while reducing the
likelihood of false readings or alarms. Further at least one of the sensors, and
preferably all those sensing in the path of the carriage when it is moving both
up and down the staircase, have sensitivities related to the speed of the
carriage. In other words, the higher the speed of the carriage, the greater the
distance ‘x’. This means that braking distances can be increased as carriage
speed increases thus ensuring that, in the event an obstruction is encountered,
the carriage can always be brought to a halt in a manner which does not

subject the user to alarm or discomfort.

To ensure safety is maintained at all times, the monitoring facility preferably
includes a checking facility so that sensor operation can be checked and an
alarm or fault indication generated in the event of a sensor failure being

detected.

Turning now to Figure 5, as the carriage 11 moves along the rail 12, the
sensors 30, 31 and 32 are creating electronic signals in response to their
surroundings. These signals are sent to a comparison device where the signals
are compared, in real time, with the ‘mapped’ signals stored in electronic
memory representing a safe or un-obstructed state. If no discernable or
significant difference is detected between the signals noted in real time, and
those stored in memory, the stairlift is allowed to run normally and at a
maximum speed. If, however, the comparison step highlights a pre-
determined significant difference between a real time signal and the
corresponding signal stored in memory, then an obstruction in assumed to be

present. In this event a command is generated by the ECU to decelerate the

PCT/GB2009/000346
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carriage. This deceleration is preferably accompanied by an audio and/or
visual alarm signal to indicate to the user that an obstruction has been
encountered. Should the obstruction be another person in the vicinity of the
moving carriage, the alarm signal may cause that person to move, in which
event the sensor readings may return to ‘normal’ and this allow the carriage to
accelerate back up to operating speed. If, however, sensor signal strength
indicates that the obstruction is not moving, the control system will cause the
carriage to be decelerated to a halt. The operational distance and rate of
deceleration are preferably coordinated so that the carriage is decelerated at a
rate which is comfortable to the user yet ensures that the carriage is brought to

a halt before contacting the obstruction.

For so long as one of the sensors is indicating the presence of an obstruction,
the carriage may only be driven in a direction which moves it away from the

obstruction.

Modifications of the invention may also be applied to sections of the stairlift
which have not, previously, been possible to protect from trapping, shearing
or crushing hazards. For example, in those stairlift installations that include a
chair which pivots with respect to the carriage as the carriage traverses a
transition bend, one or more sensors 32 could be mounted on the underside of
the chair. The readings from these sensors could be combined in memory
with readings from a chair rotation encoder to provide a further ‘map’ and
thus allow trapping hazards between the chair and the carriage to be

anticipated as the carriage moves through the transition bend.

A significant advantage of the monitoring facility is that it obviates the need
for user intervention in order to drive the stairlift along the rail, but without
sacrificing safety. Because all aspects of surroundings and safety are

continuously monitored, the only intervention required by a user is to initiate

PCT/GB2009/000346



WO 2009/098480

20

14

movement of the stairlift. Thereafter, control of the movement can be safely
and efficiently left to the ECU 25 and associated monitoring facility.
Movement may be initiated by the user by a momentary (one-off) physical
command. Given the nature of Athe start control 26 shown in Figure 3, and
typical landing call switches (not shown), this command could be effected
simply by displacing the control 26 or call switch. The control 26 could be
replaced by a voice-activated control where the user simply mounted the chair
18 and said ‘GO’. As a further alternative, a start command might be at least
partly inferred following a user mounting the chair 18 (confirmed by a seat
load sensor) and connecting seat belt 40. Once the ECU had received signals
both of occupation of the chair and of connection of the belt 40, the ECU
could infer that a user was present and wished to travel away from the current
position of the stairlift. The ECU could then energize the drive motor 24

accordingly.

It also follows that the monitoring arrangement described above provides the
possibility of substantially increased speed without detracting from user safety
and comfort. Because the stairlift now has a facility to ensure the carriage
does not come into contact with an obstruction, speeds can be increased and
deceleration rates established that ensure traveling and stopping is achieved

with optimum satisfaction and comfort.

It will thus be appreciated that the present invention, at least in the case of the
working embodiment described above, maintains or enhances stairlift safety
and user satisfaction whilst reducing complexity, manufacturing costs, the

adverse effect on installation aesthetics, and user operating discomfort.

PCT/GB2009/000346
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Claims

1. A method of controlling the operation of a stairlift traveling along a
defined path, said method including the steps of causing said stairlift to
commence moving; monitoring said path ahead of the moving stairlift;

5 and, in the event the monitoring step identifies an obstruction in said
path, causing the stairlift to halt before the stairlift comes into contact

with said obstruction.

2. A method as claimed in claim 1 further including monitoring for an
obstruction on said path before allowing said stairlift to commence

10 moving along said path.

3. A method as claimed in claim | or claim 2 including causing said

stairlift to move by a momentary command.

4. A method as claimed in claim 3 wherein said command is imposed

physically or verbally; or is at least partly inferred.

15 5. A method as claimed in any one of claims 1 to 4 wherein the step of
monitoring said path includes defining a zone of known characteristics
around said stairlift; and interrogating said zone for changes in one or

more of said characteristics.

6. A method as claimed in claim 5 wherein said zone is defined
20 according to the position of said stairlift along said defined path.
7. A method as claimed in claim 5 or claim 6 wherein data representing

safe characteristics, at various positions of said stairlift along said path,
are stored in memory, the step of monitoring said path comprising

comparing, as said stairlift moves along said path, said characteristics
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with corresponding data stored in said memory.

A method as claimed in any one of the preceding claims further
including causing an alarm to be generated in the event an obstruction

on said path is sensed.

A method as claimed in any one of the preceding claims further
including sensing if a user is about to mount or dis-mount the stairlift;
and preventing movement of the stairlift in the event either action is

sensed.

A method as claimed in any one of the preceding claims when applied

to the control of speed of said stairlift along said defined path.

A stairlift including a stairlift carriage and a defined path along which,
in use, the carriage travels, said stairlift including a start control to
initiate movement of said carriage along said path and being
characterized in that it further includes a monitoring facility operable

to monitor said path ahead of the moving carriage and, in the event the
monitoring step identifies an obstruction in said path, to cause the
carriage to halt before the carriage comes into contact with said

obstruction.

A stairlift as claimed in claim 11 wherein said monitoring facility is
further operable to monitor for an obstruction on said path before said

start control can become active.

A stairlift as claimed in claim 11 or claim 12 wherein said start control

comprises a momentary control.

PCT/GB2009/000346
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14. A stairlift as claimed in claim 13 wherein said momentary control is
configured for physical or verbal actuation; or is configured to actuate
at least party from inference according to pre-determined states of the

stairlift.

5 15. A stairlift as claimed in any one of claims 11 to 14 wherein said
monitoring facility is operable to monitor a zone of known

characteristics around said carriage.

16. A stairlift as claimed in claim 14 wherein one or more of the
characteristics in said zone may vary according to the position of said

10 carriage along said defined path.

17. A stairlift as claimed in claim 15 or claim 16 wherein data representing
safe characteristics, at various positions of said carriage along said
path, are stored in an electronic memory, said monitoring facility being
operable to compare, as said carriage moves along said path, said

15 characteristics with the data stored in memory.

18. A stairlift as claimed in any one of claims 11 to 17 wherein said
monitoring facility is further operable to cause an alarm to be

generated in the event an obstruction on said path is sensed.

19. A stairlift as claimed in any one of claims 11 to 18 wherein said
20 monitoring facility includes one or more obstruction detection sensors.
20. A stairlift as claimed in claim 19 wherein said one or more obstruction

detection sensors have variable sensitivity.

21 A stairlift as claimed in claim 19 or claim 20 wherein at least one said

obstruction detection sensor has a sensitivity which varies relative to
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27.
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the speed of said carriage.

A stairlift as claimed in any one of claims 19 to 21 wherein said
one or more obstruction detection sensors are mounted on said carriage

and/or on a chair mounted on said carriage.

A stairlift as claimed in any one of claims 19 to 22 wherein said one or
more obstruction detection sensors are arranged along said defined

path including on a rail defining said path.

A stairlift as claimed in any one of claims 19 to 23 wherein said one or
more obstruction detection sensors comprise capacitive, eddy current,
inductive, photo-electric, opto-electric, ultrasonic-based, Hall effect,
ultrasonic proximity, radar-based or laser based sensors; or -a

combination of one or more of such sensors.

A stairlift as claimed in any one of claims 11 to 24 wherein said
monitoring facility includes optical and/or video signal capture and/or

digital camera recognition.

A method of controlling the speed of a stairlift carriage along a defined
path on which an obstruction may be present, said method being
characterized in that it does not depend on the need to react to said

carriage coming into contact with an obstruction.

A method as claimed in claim 26 including monitoring said path to
detect the presence of an obstruction and controlling said speed to

ensure said carriage does not contact said obstruction.



WO 2009/098480 PCT/GB2009/000346

1/4

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2009/098480 PCT/GB2009/000346

2/4
'/'10
18  1e—X—»1 50
EBEdEEEEEEEE /
SR )
11— // ) |
15~ /
[ [ |
37 36 14/ —
/
16
FiIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2009/098480 PCT/GB2009/000346

—————

7  Jo 3 " )
4 4 4 T3
31 31 32

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2009/098480

4/4

Signal Input

PCT/GB2009/000346

Comparison

No Obs

truction

Run

Stop Alarm+Accelerate

to Optimum Speed

Obstruction Detected

Decelerate +Alarm

Re-Check

Obstruction
Still Present?

Optimum
Deceleration
Distance Reached?

Stop Stairlift
in Signal Direction

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH RE PO RT International application No
PCT/GB2009/000346

CLASSIFICATION OF SUBJECT MATTER

A.
INV. B66B9/08

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system foliowed by classification symbols)

B66B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where approptiate, of the relevant passages Relevant to claim No.

X JP 59 198277 A (MITSUBISHI ELECTRIC CORP) 1-27
10 November 1984 (1984-11-10)
figures 1-5

X JP 60 097186 A (MITSUBISHI ELECTRIC CORP) 1-27
30 May 1985 (1985-05-30)
figures 1-9

X EP 1 254 858 A (LIFT UP I S [DK]) 1-27
6 November 2002 (2002-11-06)
abstract

paragraph [0046]

X WO 2005/012153 A (STANNAH STAIRLIFTS LTD 1-27
[GB]; TITCHENER NIGEL [GB]; FOSTER DAVID
HENRY) 10 February 2005 (2005-02-10)
page 6, Tine 24 - page 7, Tine 18

_____ L

Further documents are lisied in the continuation of Box C. t See patent family annex.

* Special categories of ¢ited documents :
p g *T" later document published after the international filing date

. aw - . or priority date and not in conflict with the application but

A" document defining the general state of the art which is not j el i
considered to be of particular relevance I(I;’:{lee?l }_lc:) rl]Jnderstand the principle or theory underlying the

'E* earlier document but published on or afterthe international *X* document of particular relevance: the claimed invention
filing date cannot be considered novel or cannot be considered to

" docl:m;leint whié:h ma{ tglmxvtgoubt% Ion prior(ijty clafim(s) t?r involve an inventive step when the document is taken alone
Which Is cited to establish the publication date of another *y* document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered o involve an inventive step when the

*Q" document referring to an oral disclosure, use, exhibition or document Is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled

“P* document published prior to the international filing date but in the art.
tater than the priority date claimed *&* document member of the same patent family

Date of the actual completion of the international search Date of mailing of the intemational search report

8 April 2009 17/04/2009
Name and mailing address of the ISA/ Authorized officer

European Paient Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
Fax: (+31-70) 340-3016 Nelis, Yves

Form PCT/iSA/210 (second shest) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

Interpational application No

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

PCT/GB2009/000346

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2005/088520 Al (WIESINGER JOSEF [AT] ET
AL) 28 April 2005 (2005-04-28)
abstract

1-27

Fom PCT/ISA/210 (continuation of second shest) {April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

. International application No
Information on patent family members

PCT/GB2009/000346
Patent document Publication ‘ Patent family Publication
cited in search report date member(s) date
JdP 59198277 A 10-11~1984  NONE
JP 60097186 A 30-05-1985 JP 1044632 B 28-09-1989
JP 1560185 C 31-05-1990
EP 1254858 A 06-11-2002 AT 281396 T 15-11-2004
DE 60106866 D1 09-12-2004
DE 60106866 T2 01-12-2005
DK 1254858 T3 14-03-2005
WO 2005012153 A 10-02~2005 EP 1648810 A2 26-04-2006
JP 2007500113 T 11-01-2007
US 2007051562 Al 08-03-2007
US 2005088520 Al 28-04-2005 BR 0304801 A 31-08-2004
CA 2447967 Al 06-05-2004
CN 1498849 A 26-05-2004

JP 2004277176 A 07-10-2004

Fomn PCT/ISA/210 (patent family annex) (April 2005)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

