
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
91

2 
80

9
B

1
*EP000912809B1*
(11) EP 0 912 809 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
02.05.2003 Bulletin 2003/18

(21) Application number: 97931946.4

(22) Date of filing: 14.07.1997

(51) Int Cl.7: E04F 11/04, E04H 3/12,
B66B 9/08

(86) International application number:
PCT/GB97/01931

(87) International publication number:
WO 98/002628 (22.01.1998 Gazette 1998/03)

(54) A COMBINED STAIRWAY AND LIFT INSTALLATION

KOMBINIERTE TREPPEN- UND AUFZUGSEINRICHTUNG

SYSTEME COMBINE D’ESCALIERS ET D’ASCENSEUR

(84) Designated Contracting States:
AT BE CH DE DK ES FI FR GB GR IE IT LI LU MC
NL PT SE

(30) Priority: 15.07.1996 GB 9614868

(43) Date of publication of application:
06.05.1999 Bulletin 1999/18

(73) Proprietor: Lyons, Charles Thomas
Colnbrook, Slough SL3 0EN (GB)

(72) Inventor: Lyons, Charles Thomas
Colnbrook, Slough SL3 0EN (GB)

(74) Representative:
Everitt, Christopher James Wilders et al
fJ CLEVELAND
40/43 Chancery Lane
London WC2A 1JQ (GB)

(56) References cited:
EP-A- 0 316 182 EP-A- 0 780 335
DE-A- 2 935 440 FR-A- 2 723 578
GB-A- 2 105 398 US-A- 4 457 402



EP 0 912 809 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This invention relates to a combined stairway
and lift installation and to a retractable stairway.
[0002] US-A-4457402 discloses a wheelchair lift
which includes an elevator platform and a plurality of
vertically movable stair members. When the platform is
in its lower position, the stair members form a stairway,
and, when the platform is raised, the stair members are
moved upwardly until they and the platform are coplanar
with the upper surface to which the stairway led. This
arrangement occupies space which is the combined
platform area of the lift platform and the stairway. In cer-
tain installations, space is limited and sufficient space
may be unavailable.
[0003] An object of this invention is to provide a com-
bined stairway and lift installation which does not require
so much floor space at the foot of the stairway.
[0004] According to one aspect of this invention there
is provided a combined stairway and lift installation as
claimed in claim 1.
[0005] Preferred features of the combined stairway
and lift installation that embodies this invention are
claimed in the sub-claims 2 to 10.
[0006] GB-A-2105398 discloses an extendible ladder
or crane which has two separate rope systems. A first
rope system consists of a loop on each intermediate lad-
der section and attached to the adjacent ladder sections
so as to ensure synchronism of the relative movement
of those ladder sections.
[0007] The second rope system consists of an ex-
tending rope zig-zagging up the ladder section which is
moved differently with respect to a retracting rope which
extends directly to the uppermost section. This arrange-
ment would suffer from slackness in the rope at certain
stages of operation of the system if a single rope was
used for the two rope system.
[0008] DE-A-2935440 discloses a telescopic platform
comprising movable platform stages rising from front to
back, each platform stage comprising a bench and a
passageway. The telescopic platform is provided with a
continuous elongate flexible member in the form of a
chain which is turned back in the opposite direction sev-
eral times round guide rollers which are mounted in pairs
on each platform stage. Extension and contraction of the
telescopic platform is effected by driving two of the guide
rollers in the opposite sense, the two rollers being on
either side of a central loop which cooperates with a ten-
sioning device. This reversible continuous drive
mechansim is complicated. It requires two pairs of roll-
ers on all but the lowest platform stage, as well as the
means operable to drive the two driven rollers in the op-
posite sense.
[0009] Another object of this invention is to enable a
single elongate flexible tension member to be used in
an extension/retraction system without slackness there-
of being a problem.
[0010] According to another aspect of this invention

there is provided a retractable stairway as claimed in
claim 11. A preferred feature is claimed in claim 12.
[0011] Two forms of a combined stairway and lift in-
stallation which embodies this invention, and a modifi-
cation of one of these forms will be described now, by
way of example, with reference to the accompanying
drawings, of which :-

Figure 1 is a diagrammatical representation of one
of the installations which has a single drive chain,
the lift being retracted and covered by the stairway;
Figure 2 is a view similar to Figure 1 but showing
the stairway withdrawn to uncover the lift;
Figure 3 is a view similar to Figure 2 but showing
the lift elevated;
Figure 4 is a perspective view of one form of top
step member of the stairway of Figure 1, part of the
step member being broken away to reveal hidden
detail;
Figure 5 is a perspective view of a movable step
member for use with the top step member of Figure
4 in the stairway of Figure 1;
Figure 6 is a view similar to Figure 4 of a modified
form of top step member for use in the stairway of
Figure 1;
Figure 7 is a view similar to Figure 5 of a modified
form of movable step member for use with the top
step member of Figure 6; and
Figure 8 is a view similar to Figure 6 of the top step
member of the other installation which has a twin
drive chain arrangement driven by a common mo-
tor.

[0012] Figure 1 shows structure (10) forming a hori-
zontal surface (11) and an upright wall (12). The struc-
ture (10) may be part of a building or may be a separate
housing for installation in structure of a building.
[0013] A stairway (13) leads from the surface (11) to
the top of the wall (12) and comprises a stack of four
generally rectangular step members (14 to 17). The bot-
tom step member (14) has wheels whereby it is adapted
for translational movement on the horizontal surface
(11). The top step member (17) is mounted at the top of
the wall (12) from which it projects horizontally. Each of
the other two step members (15 and 16) is guided for
horizontal movement on the step member (14, 15) im-
mediately below it. Hence the stairway (13) is retracta-
ble from an extended condition, as shown in Figure 1,
to a retracted state as shown in Figure 2.
[0014] A scissor lift (18) is installed in a cavity (19) in
the structure (10), the cavity (19) being formed in the
horizontal surface (11) so that it is exposed when the
stairway (13) is retracted as shown in Figure 2 whilst it
is covered by the stairway (13) when the latter is extend-
ed as shown in Figure 1. The lift (18) has a load carrying
platform (21) which is flush with the surface (11) when
the lift (18) is lowered.
[0015] Figure 3 shows the lift (18) elevated. The load
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carrying platform (21) is flush with a tread surface
formed by the top of the top step member (17). Also the
platform (21) is close to the top step member (17) so
that there is a minimal gap between them.
[0016] A movable stop (22) is provided at the end of
the platform (21) remote from the top step member (17).
The stop (22) is extended when the lift (18) is elevated,
as shown in Figure 3, so as to form a barrier against an
object rolling off the elevated platform (21). The stop
(22) is retracted when the lift (18) is lowered.
[0017] Figure 4 shows one form of top step member
(17) which comprises a rectangular frame which forms
a generally upright rear wall which is mounted on the
wall (12), two generally upright side walls (23 and 24)
and a front wall 25 which forms a riser portion of the
step. The top of the frame is closed by a panel (26) which
forms the tread surface of the step. The tread surface is
flush with the top of the wall (12).
[0018] Each side wall (23, 24) is machined from solid.
It has an elongate recess (27) formed in its lower edge
between depending end portions (33 and 35). A groove
(28) is formed in its outer surface so as to extend hori-
zontally from end-to-end of that side wall (23, 24). Front
and rear stop members (29 and 31) are fitted into the
groove (28).
[0019] Figure 1 shows a cog wheel (32) adjacent to
the lower end of the rear wall of the top step member
(17). A motor (not shown) which is mounted within the
top step member (17) is drivingly coupled with the cog
wheel (32). The latter is journalled on a spindle support
which is mounted within the top step member (17) on
the depending portion (33) of the side wall (23) that is
formed at the end of the elongate recess (27) that is
nearer to the rear wall of the frame. A roller (34) is sim-
ilarly mounted within the top step member (17) on the
depending portion 35 of the same side wall (23) that is
at the other end of the elongate recess (27) adjacent to
the front wall (25). The axes of symmetry of the cog
wheel (32) and the roller (34) are parallel and lie in a
substantially horizontal plane. The effective diameters
of the roller (34) and the cog wheel (32) are substantially
the same.
[0020] Figure 5 shows the movable step member (16)
which is similar to the movable step member (15). The
step member (16) comprises a rectangular frame having
an upstanding front wall (36), which forms the riser por-
tion of the step, two side walls (37 and 38) which are
generally similar to the side walls (23 and 24) of the top
step member (17) but which are modified as is described
below, and a horizontal strengthening bar (39) at the
rear. The part of the rectangular frame which projects
beyond the front wall (25) of the top step member (17)
when the stairway is extended as shown in Figure 1, is
covered by a panel (41) which forms the tread portion
of the respective step member (16). The remainder of
the top of the step member (16) is open as can be seen
from Figure 5.
[0021] Like the side walls (23 and 24) of the top step

member (17), the side walls (37 and 38) of the step
member (16) are machined from solid. The differences
between the side walls (37 and 38) and the side walls
(23 and 24), are that, in order to reduce the weight, the
uncovered upper edges of the side walls (37 and 38)
are castellated to form four spaced upstanding castel-
lations which serve as mounting portions (42).
[0022] Each of a pair of rollers (43 and 44) is mounted
within the step member (16) on a respective one of the
depending mounting portions (45 and 46) that is formed
one at either end of the elongate recess (47) within the
lower edge of the side wall (37) of the step member (16).
As with the cog wheel (32) and the roller (34) of the top
step member (17), the axes of symmetry of the rollers
(43 and 44) are parallel and lie in a horizontal plane.
Also their diameters are substantially the same. The
middle pair of the four mounting portions (42) that are
formed at the top of that side wall (37) are above the
respective recess (47) and thus are between the two
rollers (43 and 44). A further roller (48, 49) is mounted
within the step member (16) on each of that middle pair
of mounting portions (42). Again the axes of symmetry
of these further rollers (48 and 49) are parallel and lie in
a horizontal plane. Also their diameters are substantially
the same.
[0023] The outer pair of the four mounting portions
(42) on the side wall (37) are each projected upwards.
Each of these upward projections (51, 52) has a respec-
tive mounting plate (53, 54) secured face-to-face to its
outer surface. Each mounting plate (53, 54) extends
above the respective upward projection (51, 52) and
carries a respective roller (55, 56) above that projection
(51, 52). Another pair of rollers (57 and 58) is similarly
mounted on the outer pair of castellation mounting por-
tions (42) that are formed by the upper edge of the other
side wall (38). The diameter of the rollers (55 to 58) are
the same and their axes lie in a common horizontal
plane.
[0024] The pairs of rollers (55 and 56, 57 and 58) on
each side wall (37, 38) of the step member (16) extend
into the groove (28) formed in the respective side wall
(23, 24) of the top step member (17) between the re-
spective stop members (29 and 31). Likewise the rollers
(55 and 56, 57 and 58) of the similar step member (15)
extend into the similar groove (59) that is formed in the
respective side wall (37, 38) of the step member (16)
and which has its own pair of stop members (61 and 62)
one at either end. Hence horizontal movement of each
of the step members (15 and 16) relative to the step
member (16, 17) above is limited by the abutment of its
rollers (55 to 58) with the respective front and rear stop
members (29 and 31, 61 and 62) respectively of the step
member (16, 17) above.
[0025] The bottom step member (14) is similar to each
of the movable step members 15 and 16, except that it
has no lower rollers (43 and 44), no lower elongate re-
cesses (47) and is provided with wheels (not shown) on
which it can move on the horizontal surface (11). Like
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the other movable step members (15 and 16), the bot-
tom step member (14) carries rollers which run in the
grooves (59) that are formed in the outer surfaces of the
side walls (37 and 38) of the movable step member (15).
[0026] The front and rear stop members (29 and 31,
61 and 62) are spaced apart by the distance through
which the respective step member (14 to 16) needs to
be moved from the extended condition shown in Figure
1 to the retracted condition shown in Figure 2 so that the
riser portions (25, 36) of the step members (14 to 17)
are flush in the latter condition.
[0027] The lower and upper rollers (43, 44, 48 and 49)
respectively of each movable step member (15, 16) are
similarly positioned relative to the step members (15,
16) on which they are mounted, with the upper rollers
(48 and 49) being positioned between the lower rollers
(43 and 44) of a given step member (15, 16) in a direc-
tion along the length of its side wall (37, 38). Each upper
roller (48, 49) is mounted so that its highest point is near-
ly at the same level as the lower point of the lower rollers
(43, 44) of the step member (15, 16) above for a reason
which is explained below.
[0028] The length of the side walls (23, 24, 37, 38) of
each step member (14 to 17) is substantially the same.
[0029] Figures 1 to 3 show that a chain (63) is fixed
at either end (64, 65) in the bottom step member (14)
and is guided in an undulating manner through the step
members (14 to 17), around the rollers (43, 44, 48 and
49), the roller (34) and the cog wheel (32) with which it
meshes. Starting from the end (65) that is the further
from the wall (12), the chain (63) runs alternately anti-
clockwise round the upper rollers (49) that are further
from the wall (12), and clockwise round the adjacent
lower rollers (44) in the step member (15, 16) above,
until it reaches the top step member (17), where it winds
clockwise round the roller (34) and clockwise round the
cog wheel (32). From there, the chain (63) winds down
the step members (16 and 15) again in an undulating
manner, alternately anti-clockwise round the other up-
per rollers (48) and clockwise round the other lower roll-
ers (43) to the bottom step (14), where it is fixed at its
other end (64).
[0030] The tops of the upper rollers (48, 49) in a given
step member (14 to 16) are nearly at the same level as
the bottoms of the lower rollers (43 and 44) or the roller
(34) and the cog wheel (32) in the step member (15 to
17) above, as described above so that the pair of por-
tions of the chain (63) that extend therebetween are sub-
stantially horizontal. As a result, as the movable step
members (14 to 16) are moved between the extended
and retracted conditions shown in Figures 1 and 2, the
length of one of the horizontal chain runs of each aligned
pair increases by a certain amount whilst the length of
the other reduces by the same amount. This leads to
the chain (63) being taut from end (64) to end (65)
through the range of movement of the movable step
members (14 to 16) without there being a need to incor-
porate a tensioning device in the chain.

[0031] A retractable barrier (64A) is provided, option-
ally, at the top step member (17) to prevent people from
trying to walk down the stairs when the steps (14 to 17)
are in a retracted condition.
[0032] A control system is provided which is operable
to switch the motor on or off, as required in order to con-
trol movement of the movable step members (14 to 16).
The control system can be activated using user control
panels provided at both of the levels between which the
stairway (13) extends.
[0033] When the step members (14 to 17) are extend-
ed to define the stairway (13) as shown in Figure 1, the
upper rollers (48 and 49) of each step member (14 to
16) are positioned approximately mid-way between the
lower rollers (43 and 44) of the step member (15, 16)
above, or mid-way between the roller (34) and the cog
wheel (32) of the top step member. Also the front rollers
(56, 58) of each moveable step (14 to 17) abut the front
step members (29, 62) of the step member (15 to 17)
above.
[0034] When the stairway (13) is to be retracted from
the condition shown in Figure 1 to the condition shown
in Figure 2, the motor is energised to drive the cog wheel
(32) anticlockwise. That imparts a pulling force to the
length of the chain (63) between the cog wheel (32) and
the end (64) of the chain (63). As a result the chain (63)
exerts a pull on each of the movable step members (14
to 16), through the respective upper roller (48) about
which the chain (63) is drawn in an anti-clockwise sense,
so that those step members (14 to 16) are pulled to-
wards the wall (12).
[0035] This continues until the moveable step mem-
bers (14 to 16) are fully retracted with their rear portions
abutting the wall (12) and their riser portions (36) flush
with that (25) of the top step member (17).
[0036] When the step members (14 to 16) are fully re-
tracted, the length of the portion of the chain (63) that
extends between the cog wheel (32) and the fixing point
(64) is shorter than it was originally and the length of the
portion of the chain (63) that extends between the cog
wheel (32) and the fixing point (65) is correspondingly
longer, as shown in Figures 2 and 3. Also the rear rollers
(55 and 57) of each step member (14 to 16) abut the
rear stop members (31, 61) of the step member (15 to
17) above.
[0037] In order to move the movable steps (14 to 16)
back to their extended position, the motor is reversed to
rotate the cog wheel (32) in the opposition direction.
Hence a pulling force is applied to the chain (63) in a
clockwise direction. As a result, the chain (63) exerts a
pull away from the wall (12) on each of the movable step
members (14 to 16) through the respective upper roller
(49) about which the chain (63) is drawn in a clockwise
sense, so that those movable step members (14 to 16)
are pulled away from the wall (12). This movement con-
tinues until the front rollers (56 and 58) of each movable
step members (14 to 16) abut the front stop members
(29, 62) of the step members (15 to 17) above at which
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stage the stairway (13) is in its fully extended position.
[0038] When a person in a wheelchair wishes to move
from the bottom of the stairway (13) to the top, the re-
tractable barrier (64) is operated so that it extends from
the top of the stairway (13), and the stairway is retracted
as described above. This exposes the platform (21) of
the lift (18), so that it can be mounted by the person on
the wheelchair. The lift (18) can then be activated to
raise the person to the upper level. When the lift (18)
rises, the movable stop (22) rises relative to the platform
(21) to prevent the wheolchair rolling off the lift. When
the platform (21) is raised to the upper level, the barrier
(64) is lowered and the wheelchair user can then move
onto the upper level. When the lift (18) is no longer re-
quired, the platform (21) is lowered and the stairway (13)
is then returned to its extended position again as de-
scribed above.
[0039] While an embodiment of the invention has
been described in which a single chain (63) is used, if
necessary two such chains could be used one on each
side of the stairway (13), one chain and its associated
rollers and cog wheel being mounted on the side walls
(37) as has been described above for the chain (63)
whilst the other chain and its associated rollers and cog
wheel would be similarly mounted on the other side wall
(38). When two such chains are provided, they can each
be driven by a single motor through a common axle on
which the respective cog wheels are mounted. In such
an arrangement, the motor may be arranged to drive the
common axle through a separate cog wheel and drive
chain.
[0040] The control system may be activated using a
remote control device which could be fitted into the user
control panel or could be fitted into a hand held device,
or a key pad device, or any other suitable such control
device.
[0041] It is difficult to achieve the desirable horizontal
run of chain between each upper roller (49) and the re-
spective roller (34 or 44) at the front end of the step
member (15 to 17) above without that chain being
dragged over the tread panel (41) of the respective step
member (14 to 16) as the stairway (13) is extended or
retracted. That would be undesirable as the material
from which the tread panel (41) is formed is liable to be
selected for aesthetic reasons and its appearance could
be spoilt by damage due to the dragging of the chain
over it. Another problem which follows from locating the
roller (44) at the front of each movable step member (14
to 16) is that it will be below the tread panel (41) of that
step member (14 to 16) and thus difficult to access for
servicing.
[0042] Figures 6 and 7 show other designs of step
member for use in the stairway (13) in which the chain
and rollers are arranged so as to avoid the problems
discussed above.
[0043] Elements that are similar to corresponding el-
ements of the step members shown in Figures 4 and 5
are identified by the same references with a suffix A.

[0044] Figure 6 shows a top step member (17A) which
is formed of sheet metal. Basically it comprises a sheet
metal pressing in the form of a rectangular frame having
upstanding sides which form the rear wall (66), the side
walls (23A and 24A), and the front wall (25A) of the top
step member (17A). The frame is covered by a panel
(26A) which is shown broken away to reveal the interior
and which forms the tread portion. Angled flanges (67
and 68) that run the length of the side walls (23A and
24A) respectively at the top and bottom of those side
walls (23A and 24A), cooperate together to form a roller
trackway (28A) which is similar to the groove (28).
[0045] A pair of parallel walls (69, 71), which are sub-
stantially parallel to the side walls (23A) and (24A) ex-
tend over the total length of the frame from the rear wall
(66) to the front wall (25A), approximately midway be-
tween the side walls (23A and 24A). A motor (72) is
mounted on the side of the wall (71) remote from the
space between the walls (69 and 71). Its drive shaft (73)
extends through the wall (71) and carries a cog wheel
(32A) between the two walls (69 and 71). The drive shaft
(73) is nearer the top of the wall (71) than the bottom
thereof. A roller (34A) is journalled on an axle (74) which
extends between the two walls (69 and 71) within which
it is mounted. The axes of the drive shaft (73) and of the
axle (74) are in the same horizontal plane. The roller
(34A) is nearer to the front wall (25A) than is the cog
wheel (32A) and it is spaced from the front wall (25A)
by a distance which is a little greater than the distance
between the front wall (25A) of the top step member
(17A) and the front wall (36A) of the movable step mem-
ber (16A) immediately below it when the stairway (13)
is extended. Each of another pair of rollers (75 and 76)
is journalled on a respective axle (77, 78) which extends
between the two walls (69 and 71) within which it is
mounted. The pair of rollers 75 and 76 are between and
below the roller (34A) and the cog wheel (32A) and the
axes of their axles (77 and 78) lie in the same horizontal
plane. The diameters of the rollers (75 and 78) are the
same.
[0046] Figure 7 shows the movable step member
(16A). It is a sheet metal pressing which is generally sim-
ilar to the pressing that comprises the top step member
(17A) described above with reference to Figure 6. The
differences are that the panel (41A) that forms the tread
portion and that is shown broken away in Figure 7, only
covers the front portion of the top of the frame in the
same way as does the panel (41) of the step member
(16) shown in Figure 5; and that the walls (69 and 71)
and the upstanding portions of the upper angled flanges
(67) are projected upwardly between the rear wall (66)
and the rear end of the panel (41A).
[0047] Like the movable step member (16), the mov-
able step member (16A) carries four chain guide rollers
(43A, 44A, 48A and 49A) but they are arranged differ-
ently. The pair of upper rollers (48A and 49A) are mount-
ed between the upper projecting portions (79 and 81) of
the walls (69 and 71), each on a respective axle (82,

7 8



EP 0 912 809 B1

6

5

10

15

20

25

30

35

40

45

50

55

83); one (48A) near to the rear of the portion (79 and
81) and the other (49A) near to the front thereof.
[0048] The tops of the rollers (48A and 49A) are at
nearly the same horizontal level as are the bottoms of
the lower rollers (75 and 76) of the top step member
(17A) shown in Figure 6 so that the chain (63A) follows
a substantially horizontal path therebetween. The other
pair of rollers (43A and 44A) are mounted between and
below the upper pair of rollers (48A and 49A) on respec-
tive axles (84 and 85) that are mounted in and extend
between the walls (69 and 71).
[0049] As with the arrangement described above with
reference to Figures 1 to 5, the chain (63A) is fixed at
either end in the bottom step member and is guided in
an undulating manner through the step members,
around the rollers and the cog wheel (32A) with which
it meshes. Starting from the end of the chain (63A) that
is further from the wall (12), the chain (63A) runs clock-
wise round the upper roller (49A) that, in each step
member, is further from the wall (12) and anti-clockwise
round the adjacent lower roller (44A, 76) in the step
member above, until it reaches the top step member
(17A). There, having run anti-clockwise round the lower
roller (76) that is the further of the lower rollers (75 and
76) from the wall (12), it runs clockwise round the roller
(34A) and around the cog wheel (32A) which drives it.
Then the chain (63A) runs anti-clockwise round the oth-
er lower rollers and clockwise around the other upper
rollers of the step members below until its anchorage at
its other end.
[0050] Each of the upstanding portions (86 and 87) of
the upper angled flanges (67) carries a pair of rollers
(55A and 56A, 57A and 58A) on its inner surface. These
rollers (55A, 56A, 57A, 58A) run in the respective track-
way (28A) of the top step member (17A) in a similar
manner to that described above for the movable step
members (14 to 16) of Figures 1 to 5.
[0051] It follows that the rollers of the step members
(16A and 17A) are accessible from above when the
stairway is retracted and the top panel (26A) is removed.
[0052] Figure 8 shows a top step member (17B) which
differs from that shown in Figure 6 by being a twin chain
arrangement, each of the two chain arrangements being
similar to that described above with reference to Figures
6 and 7.
[0053] The motor (72B) drives the cog wheel (32A) of
one of the chain drive systems through a separate drive
chain (86). That cog wheel (32A) and the cog wheel
(32B) of the other chain drive systems are mounted on
a common axle (87) by which the drive is transmitted to
the cog wheel (32B).

Claims

1. A combined stairway and lift installation, comprising
structure (10) forming a horizontal surface (11) with
a cavity formed in said horizontal surface, a lift (18)

which is adapted to be installed in said cavity (19)
and movable step members (14-17, 14A-17A, 17B)
which are arranged to form a stairway (13) which
leads from the horizontal surface (11) to another
level when the lift (18) is installed in the cavity (19)
and which are movable into another configuration
when the lift (18) is operated to be raised to the other
level, characterised in that the stairway (13) is
formed over the lift (18) when the lift (18) is lowered
into the cavity (19), and the step members (14-17,
14A-17A, 17B) are movable horizontally to and from
their other, retracted configuration in which they are
displaced to one side of the lift (18) so that it is ex-
posed and free to be raised.

2. A combined stairway and lift installation according
to claim 1, wherein each movable step member
(14-17, 14A-17A,17B) has a front (25,25A,36,36A)
and rear (66) and the length of the step members
(14-17,14A-17A,17B) from their front (25,25A,
36,36A) to their rear (66) is the same so that their
front portions (25,25A,36,36A) are flush in said oth-
er configuration.

3. A combined stairway and lift installation according
to claim 1, or claim 2, wherein each movable step
member (14-17,14A-17A,17B) has guide members
mounted in it and an elongate flexible member
(63,63A) is anchored at either end (64,65) in one
(14,14A) of the movable step members (14-17,14A-
17A,17B), the flexible member (63,63A) being led
from one of those anchorages (64,65) through each
movable step member (14-17,14A-17A,17B) in
turn, being guided round at least one guide member
(32,32A,34,34A,43,43A,44,44A, 48,48A,49,49A,
75,76) on each step member (14-17,14A-17A,17B)
alternately clockwise and anti-clockwise round
each successive guide member (32,32A,34,34A,
43,43A,44,44A, 48,48A,49,49A,75,76) and then
being led back through each movable step member
(14-17,14A-17A,17B) to the other anchorage
(64,65), being guided around at least one other
guide member (32,32A,34,34A,43,43A,44,44A,
48,48A,49,49A,75,76) on each step member
(14-17,14A-17A,17B) alternately clockwise and an-
ti-clockwise round each successive other guide
member (32,32A,34,34A,43,43A,44,44A,48,48A,
49,49A,75,76), and wherein reversible driving
means (72,72B) are provided for exerting a pull on
the elongate flexible member (63,63A) in either di-
rection, the arrangement being such that, when the
step members (14-17,14A-17A,17B) form the stair-
way (13) and the elongate flexible member (63,63A)
is driven in one sense, the step members
(14-17,14A-17A,17B) will be moved to the other
configuration, whereas, when the step members
(14-17,14A-17A,17B) are in said other configura-
tion and the elongate flexible member (63,63A) is

9 10
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driven in the opposite sense, the step members
(14-17,14A-17A,17B) will be moved to form the
stairway (13).

4. A combined stairway and lift installation according
to claim 3, wherein the guide members (32,32A,
34,34A,43,43A,44,44A,48,48A,49,49A,75,76)
which guide the elongate flexible member (63,63A)
as it emerges from one of the step members
(14-17,14A-17A,17B) and enters the adjacent step
member (14-17,14A-17A,17B) are arranged so that
it follows as substantially horizontal path in so do-
ing.

5. A combined stairway and lift installation according
to claim 3 or claim 4, wherein each step member
(14-16,14A-16A) other than the top step member
(17,17A,17B), has front (25,25A,36,36A), side
(23,23A,24,24A,37,38) and rear (66) walls which
form a rectangle, the front wall (25,25A,36,36A)
serving as a riser portion of the respective step
when the stairway (13) is formed and a part of the
top which extends rearwards from the front being
covered by a panel (26,26A,41,41A) which serves
as a tread portion of the respective step when the
stairway (13) is formed, the remainder of the top of
the rectangle extending from the panel (26,26A,
36,36A) to the rear wall (66) being open, and where-
in each guide member (32,32A,34,34A,43,43A,
44,44A,48,48A,49,49A,75,76) mounted within the
step member (14-17,14A-17A,17B) is mounted be-
low the open remainder of the top.

6. A combined stairway and lift installation according
to claim 5, wherein the guide members (43A,44A,
48A,49A) for the elongate flexible member (63A)
that are mounted in each step member (15A-17A,
17B) other than the bottom one (14A), comprise two
pairs arranged one pair (48A and 49A) above the
other (43A and 44A), the lower pair (43A and 44A)
being between the upper pair (48A and 49A) when
viewed from above.

7. A combined stairway and lift installation according
to any one of claims 3 to 6, wherein said elongate
flexible member is one of a pair of such elongate
flexible members, the other elongate flexible mem-
ber being similarly anchored at either end and being
similarly led and guided through each movable step
member (17B), wherein common reversible driving
means (72B) are provided for exerting a pull on both
the elongate flexible members in either direction.

8. A combined stairway and lift installation according
to any one of claims 3 to 7, wherein said reversible
driving means comprise a motor (72,72B), the or
each elongate flexible member comprises a chain
(63,63A), and one of the guide members for the or

each chain (63,63A)comprises a cog wheel
(32,32A,32B) which meshes with the respective
chain (63,63A), the motor (72,72B) being operable
to drive the or each cog wheel (32,32A,32B).

9. A combined stairway and lift installation according
to claim 8, when appended to claim 7, wherein the
cog wheel (32A,32B) for each chain (63,63A) is
mounted on a common axle (87) which is drivingly
coupled with the motor (72B) through a separate
drive belt (86).

10. A combined stairway and lift installation according
to any one of claims 1 to 9, wherein each step mem-
ber (15-17,15A-17A,17B) has parallel side walls (23
and 24) which form horizontal trackways (28,28A,
59) which extend over a major part of the length of
the respective side of the step member (15-17,15A-
17A,17B), each trackway (28,28A,59) receiving
and guiding guide members (55-58,55A-58A) which
are supported on upstanding portions
(51-54,86,87) of the step member (14-16,14A-16A)
immediately below whereby horizontal movement
of the latter is guided by the trackways (28,28A,59)
of the former.

Patentansprüche

1. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion mit einer Struktur (10), die eine horizontale
Oberfläche (11) mit einem in der horizontalen Ober-
fläche ausgebildeten Hohlraum ausbildet, einem
Lift (18), der angepasst ist, in dem Hohlraum (19)
installiert zu werden, und bewegbaren Stufenele-
menten (14-17, 14A-17A, 17B), die angeordnet
sind, um einen Treppenaufgang (13), der von der
horizontalen Oberfläche (11) auf einen anderen Le-
vel führt, wenn der Lift (18) in dem Hohlraum (19)
installiert ist, und die in eine andere Konfiguration
bewegbar sind, wenn der Lift (18) betrieben wird,
um auf den anderen Level angehoben zu werden,
dadurch gekennzeichnet,
dass der Treppenaufgang (13) über dem Lift (18)
ausgebildet ist, wenn der Lift (18) in den Hohlraum
(19) abgesenkt ist und die Stufenelemente (14-17,
14A-17A, 17B) horizontal in und aus deren anderen
eingefahrenen Konfiguration bewegbar sind, in wel-
cher sie auf einer Seite des Liftes (18) angeordnet
sind, so dass er offen und frei ist, um angehoben
zu werden.

2. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß Anspruch 1,
bei welcher jedes bewegbare Stufenelement
(14-17, 14A-17A, 17B) eine Front (25, 25A, 36,
36A) und einen hinteren Teil(66) besitzt und die
Länge der Stufenelemente (14-17, 14A-17A, 17B)
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von deren Front (25, 25A, 36, 36A) zu deren hinte-
ren Teil(66) die gleiche ist, so dass deren Frontteile
(25, 25A, 36, 36A) in dieser anderen Konfiguration
bündig sind.

3. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß Anspruch 1 oder Anspruch 2,
bei welcher jedes bewegbare Stufenelement
(14-17, 14A-17A, 17B) ein darin befestigtes Füh-
rungselement besitzt und ein längliches, flexibles
Element (63, 63A) an beiden Enden (64, 65) in ei-
nem (14, 14A) der bewegbaren Stufenelemente
(14-17, 14A-17A, 17B) verankert ist, wobei das fle-
xible Element (63, 63A) von einer dieser Veranke-
rungen (64, 65) aus der Reihe nach durch jedes be-
wegbare Stufenelement (14-17, 14A-17A, 17B) ge-
führt ist, zumindest um ein Führungselement (32,
32A, 34, 34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A,
75, 76) an jedem Stufenelement (14-17, 14A-17A,
17B)herum gelenkt ist, und zwar abwechselnd im
Uhrzeigersinn und gegen den Uhrzeigersinn um je-
des nachfolgende Führungselement (32, 32A, 34,
34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A, 75, 76)
herum, und anschließend durch jedes bewegbare
Stufenelement (14-17, 14A-17A, 17B) zu der ande-
ren Verankerung (64, 65) zurück geführt ist, zumin-
dest um ein anderes Führungselement (32, 32A,
34, 34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A, 75, 76)
an jedem Stufenelement (14-17, 14A-17A, 17B)
herum gelenkt ist, und zwar abwechselnd im Uhr-
zeigersinn und gegen den Uhrzeigersinn um jedes
nachfolgende andere Führungselement (32, 32A,
34, 34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A, 75, 76)
herum, und
bei welcher umkehrbare Antriebseinrichtungen (72,
72B) bereit gestellt sind, um einen Zug auf das läng-
liche, flexible Element (63, 63A) in beide Richtun-
gen auszuüben, wobei die Anordnung derart ist,
dass, wenn die Stufenelemente (14-17, 14A-17A,
17B) den Treppenaufgang (13) ausbilden und das
längliche, flexible Element (63, 63A) in eine Rich-
tung angetrieben wird, die Stufenelemente (14-17,
14a-17a, 17b) in die andere Konfiguration bewegt
werden, wohingegen, wenn die Stufenelemente
(14-17, 14A-17A, 17B) in dieser anderen Konfigu-
ration sind und das längliche, flexible Element (63,
63A) in die entgegengesetzte Richtung angetrieben
wird, die Stufenelemente (14-17, 14A-17A, 17B)
bewegt werden, um den Treppenaufgang (13) aus-
zubilden.

4. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß Anspruch 3,
bei welcher die Führungselemente (32, 32A, 34,
34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A, 75, 76),
welche das längliche, flexible Element (63, 63A)
führen, so angeordnet sind, dass es, wenn es aus
einem der Stufenelemente (14-17, 14A-17A, 17B)

hervortritt und in das benachbarte Stufenelement
(14-17, 14A-17A, 17B) eintritt, im wesentlichen ei-
nem horizontalen Pfad dabei folgt.

5. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß Anspruch 3 oder Anspruch 4,
bei welcher jedes Stufenelement (14-16, 14A-16A)
außer dem obersten Stufenelement (17, 17A, 17B)
Front- (25, 25A, 36, 36A), Seiten- (23, 23A, 24, 24A,
37, 38) und rückwärtige (66) Wände besitzt, die ein
Rechteck ausbilden, wobei die Frontwand (25, 25A,
36, 36A) als Anstiegsteil der jeweiligen Stufe dient,
wenn der Treppenaufgang (13) ausgebildet ist, und
ein Bereich des oberen Endes, das sich rückwärtig
von der Front erstreckt, ist abgedeckt durch ein Pa-
neel (26, 26A, 41, 41A), das als Laufflächenteil der
jeweiligen Stufe dient, wenn der Treppenaufgang
(13) ausgebildet ist, der Rest des oberen Endes des
Rechtecks, welches sich von dem Paneel (26, 26A,
36, 36A) zu der rückwärtigen Wand (66) erstreckt,
offen ist und wobei jedes Führungselement (32,
32A, 34, 34A, 43, 43A, 44, 44A, 48, 49, 49A, 75, 76)
in dem Stufenelement (14-17, 14A-17A, 17B) un-
terhalb des offenen Restes des oberen Endes be-
festigt ist.

6. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß Anspruch 5,
bei welcher die Führungselemente (43A, 44A, 48A,
49A) für das längliche, flexible Element (63A), die
in jedem Stufenelement (15A-17A, 17B) außer dem
untersten (14A) befestigt sind, zwei Paare umfas-
sen, wobei ein Paar (48A und 49A) oberhalb des
anderen (43A, 44A) angeordnet ist, wobei von oben
her betrachtet das untere Paar (43A, 44A) zwischen
dem oberen Paar (48A und 49A) ist.

7. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß einem der Ansprüche 3 bis 6,
bei welcher das längliche, flexible Element eines
von einem Paar derartiger länglicher, flexibler Ele-
mente ist, wobei das andere längliche, flexible Ele-
ment in ähnlicher Weise an beiden Enden verankert
ist und in ähnlicher Weise geführt und durch jedes
bewegbare Stufenelement (17B) gelenkt wird, wo-
bei zusammen umschaltbare Antriebseinrichtun-
gen (72) zum Ausüben eines Zuges an beiden läng-
lichen, flexiblen Elementen in beide Richtungen be-
reitgestellt sind.

8. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß einem der Ansprüche 3 bis 7, bei wel-
cher die umschaltbare Antriebseinrichtung einen
Motor (72, 72B) umfasst, das oder jedes längliche,
flexible Element eine Kette (63, 63A) umfasst und
eines der Führungselemente für die oder jede Kette
(63, 63A) ein Zahnrad (32, 32A, 32B) umfasst, wel-
ches in Eingriff mit der jeweiligen Kette (63, 63A)
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steht, wobei der Motor (72, 72B) betreibbar ist, das
oder jedes Zahnrad (32, 32A, 32B) anzutreiben.

9. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß Anspruch 8, wenn rückbezogen auf An-
spruch 7,
bei welcher das Zahnrad (32A, 32B) für jede Kette
(63, 63A) an einer gemeinsamen Achse befestigt
ist, die mit dem Motor (72B) über einen separaten
Treibriemen (86) antreibbar verbunden ist.

10. Eine kombinierte Treppenaufgang- und Liftinstalla-
tion gemäß einem der Ansprüche 1 bis 9,
bei welcher jedes Stufenelement (15-17, 15A-17A,
17B) parallele Seitenwände (23 und 24) besitzt, die
horizontale Schienenstränge (28, 28A, 59) ausbil-
den, welche sich über einen bedeutenden Teil der
Länge der entsprechenden Seite des Stufenele-
ments (15-17, 15A-17A, 17B) erstrecken, wobei je-
der Schienenstrang (28, 28A, 59) Führungselemen-
te (55-58, 55A-58A) aufnimmt und führt, die auf
nach oben gerichteten Teilen (51-54, 86, 87) des
unmittelbar darunter befindlichen Stufenelements
(14-16, 14A-16A) getragen werden, wobei eine ho-
rizontale Bewegung des letztgenannten durch die
Schienenstränge (28, 28A, 59) des erstgenannten
geführt wird.

Revendications

1. Installation d'escalier et d'ascenseur combinés,
comprenant une structure (10) formant une surface
horizontale (11) avec une cavité étant formée dans
ladite surface horizontale, un ascenseur (18) qui est
adapté pour être installé dans ladite cavité (19) et
des éléments de marches mobiles (14-17, 14A-
17A, 17B) qui sont agencés pour former un escalier
(13) qui mène de la surface horizontale (11) jusqu'à
un autre niveau lorsque l'ascenseur (18) est installé
dans la cavité (19) et qui peuvent être déplacés se-
lon une autre configuration lorsque l'ascenseur (18)
est manoeuvré pour être levé jusqu'à l'autre niveau,
caractérisée en ce que l'escalier (13) est formé au-
dessus de l'ascenseur (18) lorsque l'ascenseur (18)
est baissé jusque dans la cavité (19), et les élé-
ments de marches (14-17, 14A-17A, 17B) peuvent
être déplacés horizontalement jusqu'à et à partir de
leur autre configuration rétractée dans laquelle ils
sont déplacés jusqu'à un côté de l'ascenseur (18)
de telle sorte qu'il est exposé et libre d'être levé.

2. Installation d'escalier et d'ascenseur combinés se-
lon la revendication 1, dans laquelle chaque élé-
ment de marche mobile (14-17, 14A-17A, 17B) a un
avant (25, 25A, 36, 36A) et un arrière (66) et la lon-
gueur des éléments de marches (14-17, 14A-17A,
17B) à partir de leur avant (25, 25A, 36, 36A) jusqu'à

leur arrière (66) est la même de telle sorte que leurs
parties avant (25, 25A, 36, 36A) sont alignées dans
ladite autre configuration.

3. Installation d'escalier et d'ascenseur combinés se-
lon la revendication 1, ou la revendication 2, dans
laquelle chaque élément de marche mobile (14-17,
14A-17A, 17B) a des éléments de guidage montés
dedans et un élément flexible allongé (63, 63A) est
ancré au niveau des deux extrémités (64, 65) dans
un (14, 14A) des éléments de marches mobiles
(14-17, 14A-17A, 17B), l'élément flexible (63,63A)
étant mené à partir d'un de ces ancrages (64, 65)
à travers chaque élément de marche mobile (14-17,
14A-17A, 17B) l'un après l'autre, étant guidé autour
d'au moins un élément de guidage (32, 32A, 34,
34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A, 75, 76)
sur chaque élément de marche (14-17, 14A-17A,
17B) alternativement dans le sens des aiguilles
d'une montre et dans le sens contraire des aiguilles
d'une montre autour de chaque élément de guidage
successif (32, 32A, 34, 34A, 43, 43A, 44, 44A, 48,
48A, 49, 49A, 75, 76) et ensuite étant mené de re-
tour à travers chaque élément de marche mobile
(14-17, 14A-17A, 17B) jusqu'à l'autre ancrage (64,
65), étant guidé autour d'au moins un autre élément
de guidage (32, 32A, 34, 34A, 43, 43A, 44, 44A, 48,
48A, 49, 49A, 75, 76) sur chaque élément de mar-
che (14-17, 14A-17A, 17B) alternativement dans le
sens des aiguilles d'une montre et dans le sens con-
traire des aiguilles d'une montre autour de chaque
autre élément de guidage successif (32, 32A, 34,
34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A, 75, 76),
et dans laquelle des moyens d'entraînement réver-
sibles (72, 72B) sont fournis pour exercer une trac-
tion sur l'élément flexible allongé (63, 63A) dans les
deux directions, l'agencement étant tel que lorsque
les éléments de marches (14-17, 14A-17A, 17B)
forment l'escalier (13) et l'élément flexible allongé
(63, 63A) est entraîné dans un sens, les éléments
de marches (14-17, 14A-17A, 17B) seront déplacés
selon l'autre configuration, alors que, lorsque les
éléments de marches (14-17, 14A-17A, 17B) sont
dans ladite autre configuration et l'élément flexible
allongé (63, 63A) est entraîné dans le sens opposé,
les éléments de marches (14-17, 14A-17A, 17B)
seront déplacés pour former l'escalier (13).

4. Installation d'escalier et d'ascenseur combinés se-
lon la revendication 3, dans laquelle les éléments
de guidage (32, 32A, 34, 34A, 43, 43A, 44, 44A, 48,
48A, 49, 49A, 75, 76) qui guident l'élément flexible
allongé (63, 63A) alors qu'il émerge de l'un des élé-
ments de marches (14-17, 14A-17A, 17B) et entre
dans l'élément de marche adjacent (14-17, 34A-
17A, 17B) sont agencés de telle sorte qu'il suit un
trajet sensiblement horizontal en effectuant cette
opération.
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5. Installation d'escalier et d'ascenseur combinés se-
lon la revendication 3 ou la revendication 4, dans
laquelle chaque élément de marche (14 à 16, 14A-
16A) autre que l'élément de marche supérieur (17,
17A, 17B), a des parois avant (25, 25A, 36, 36A),
latérales (23, 23A, 24, 24A, 37, 38) et arrière (66)
qui forment un rectangle, la paroi avant (25, 25A,
36, 36A) servant de partie de contremarche de la
marche respective lorsque l'escalier (13) est formé
et une partie de la partie supérieure qui s'étend vers
l'arrière à partir de l'avant étant recouverte d'un pan-
neau (26, 26A, 41, 41A) qui sert de partie de plan
de la marche respective lorsque l'escalier (13) est
formé, le reste de la partie supérieure du rectangle
s'étendant à partir du panneau (26, 26A, 36, 36A)
jusqu'à la paroi arrière (66) étant ouvert, et dans la-
quelle chaque élément de guidage (32, 32A, 34,
34A, 43, 43A, 44, 44A, 48, 48A, 49, 49A, 75, 76)
monté à l'intérieur de l'élément de marche (14-17,
14A-17A, 17B) est monté en dessous du reste
ouvert de la partie supérieure.

6. Installation d'escalier et d'ascenseur combinés se-
lon la revendication 5, dans laquelle les éléments
de guidage (43A, 44A, 48A, 49A) pour l'élément
flexible allongé (63A) qui sont montés dans chaque
élément de marche (15A-17A, 17B) autre que celui
inférieur (14A), comprennent deux paires, agen-
cées une paire (48A et 49A) au-dessus de l'autre
(43A et 44A), la paire inférieure (43A et 44A) étant
entre la paire supérieure (48A et 49A) si vue de des-
sus.

7. Installation d'escalier et d'ascenseur combinés se-
lon l'une quelconque des revendications 3 à 6, dans
laquelle ledit élément flexible allongé est un d'une
paire de tels éléments flexibles allongés, l'autre élé-
ment flexible allongé étant de manière similaire an-
cré au niveau des deux extrémités et étant de ma-
nière similaire mené et guidé à travers chaque élé-
ment de marche mobile (17B), dans laquelle des
moyens d'entraînement réversibles communs
(72B) sont fournis pour exercer une traction sur les
deux éléments flexibles allongés dans les deux di-
rections.

8. Installation d'escalier et d'ascenseur combinés se-
lon l'une quelconque des revendications 3 à 7, dans
laquelle lesdits moyens d'entraînement réversibles
comprennent un moteur (72, 72B), le ou chaque
élément flexible allongé comprend une chaîne (63,
63A), et un des éléments de guidage pour la ou cha-
que chaîne (63, 63A) comprend une roue dentée
(32, 32A, 32B) qui s'engrène avec la chaîne respec-
tive (63, 63A), le moteur (72, 72B) étant capable de
fonctionner pour entraîner la ou chaque roue den-
tée (32, 32A, 32B).

9. Installation d'escalier et d'ascenseur combinés se-
lon la revendication 8, si combinée à la revendica-
tion 7, dans laquelle la roue dentée (32A, 32B) pour
chaque chaîne (63, 63A) est montée sur un essieu
commun (87) qui est accouplé au moteur (72B), de
manière à pouvoir l'entraîner, par l'intermédiaire
d'une courroie d'entraînement séparée (86).

10. Installation d'escalier et d'ascenseur combinés se-
lon l'une quelconque des revendications 1 à 9, dans
laquelle chaque élément de marche (15-17, 15A-
17A, 17B) a des parois latérales parallèles (23 et
24) qui forment des rails horizontaux (28, 28A, 59)
qui s'étendent sur une partie majeure de la longueur
du côté respectif de l'élément de marche (15 à 17,
15A à 17A, 17B), chaque rail (28, 28A, 59) recevant
et guidant des éléments de guidage (55-58, 55A-
58A) qui sont supportés sur des parties verticales
(51-54, 86, 87) de l'élément de marche (14-16, 14A-
16A) immédiatement en dessous, moyennant quoi
le mouvement horizontal de ce dernier est guidé par
les rails (28, 28A, 59) du premier.
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