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Description

[0001] The presentinvention relates to a people mov-
er as defined in the preamble of claim 1 and a drive ap-
paratus as defined in the preamble of claim 6.

[0002] Examples of conventional people movers cov-
ered by the sphere of application of the present inven-
tion are escalators and moving sidewalks, in which the
motion may take place in a horizontal plane or in an in-
clined direction.

[0003] Escalators are driven by a motor located at the
upper or lower end of the escalator, driving the drive
sprocket of the escalator by means of a gear, belts or
chains. The drive sprocket is provided with a toothing
designed to engage the step chains of the escalator.
[0004] Previously known escalator drive machines re-
quire a large space and have a complicated construc-
tion. Usually there is a fairly long machine space at one
end of the escalator. This increases the total length of
the escalator, making it more difficult to accommodate
the escalator in the building and taking up building
space. An example of such an escalator is found in US
specification 5,348,131, in which the machinery is
placed at the upper end of the escalator. When a smaller
total length of the escalator structure is aimed at, this
will easily result in a close machine space at the end of
the escalator and therefore more difficult installation and
maintenance. US specification 4,775,044 presents an
escalator in which the machinery is placed inside the
step track. In this solution, the machinery does not re-
quire any extra space at the ends of the escalator. How-
ever, because of this placement, the machinery is more
difficult to access.

[0005] The object of the invention is to achieve a peo-
ple mover and a drive apparatus for a people mover that
are advantageous in respect of space utilization as well
as ease of installation and maintenance. The people
mover of the invention is characterized by what is pre-
sented in the characterization part of claim 1, and the
drive apparatus is characterized by what is presented
in the characterization part of claim 6. As for other im-
portant features of the invention, reference is made to
the claims.

[0006] With the solution of the invention, in which the
drive motor is an axial motor requiring only a small space
in its axial direction, the machine room can be made
smaller than before while still providing sufficient space
for maintenance. With an axial motor, a sufficient torque
is achieved without a gear, and the use of a frequency
converter allows advantageous speed control. Chain
tensioning can be effected by adjusting the upper fixing
points of the machinery. The number of drive machines
can be increased according to the torque needed.
[0007] Inanembodimentinwhichthe motordrives the
step chain wheel directly, no machine room is needed
for the machinery. Neither is a gear system needed
when the torque requirement is low. For higher torques,
it is possible to provide the motor with a gear coupled
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directly to the shaft of the step chain wheel or to add
another motor to the shaft or increase the motor diam-
eter. In conveyor belt drives and moving sidewalks, an
increased torque requirement can be met by adding
modular axial motors. Multiple machine units can be fit-
ted in succession at suitable distances in the direction
of motion of the conveyor belt or on the same shaft side
by side. A separate machinery with an axial motor can
be fitted for the handrail to drive it in separation from the
step chain. Separate synchronous motors are easy to
control so as to achieve mutually synchronized opera-
tion.

[0008] In the following, the invention is described by
the aid of examples by referring to the attached draw-
ings, in which

Fig. 1  presents a first embodiment of the invention in
side view,

Fig. 2 presents the first embodiment of the invention
in top view,

Fig. 3  presents a second embodiment of the inven-
tion in top view,

Fig. 4 presents a third embodiment of the invention
in top view,

Fig. 5 presents a fourth embodiment of the invention
in top view,

Fig. 6  presents a fifth embodiment of the invention in
side view,

Fig. 7  presents the fifth embodiment of the invention
in top view,

Fig. 8 presents an embodiment of the invention in
which a moving sidewalk is provided with mul-
tiple motors in the direction of motion, and

Fig. 9  presents an electric motor suited for use in ap-
plications of the invention.

[0009] The drive machine of an apparatus according

to the first embodiment of the invention is depicted in
Fig. 1 and 2. The drive machine of the escalator 2 is
placed in a machine room 4. The drive machine consists
of a motor 6 whose stator 10 is supported by the ma-
chine room floor 8 via a frame part 12 and a joint 32.
The motor 6 is preferably an axial-air-gap type motor,
such as a permanent magnet synchronous motor or a
commutating direct-current machine. In this case the
motor is a permanent magnet synchronous motor, with
stator windings 14 attached to the stator 10. The rotor
16 of the motor consists of an iron disc to which the per-
manent magnets 18 have been fixed close to the outer
edge of the rotor disc, in the area opposite to the stator
windings 14. Placing the permanent magnets and stator
windings at the motor circumference ensures that a
maximal torque is achieved. A possible embodiment
giving a closer illustration of the motor and the place-
ment of the magnets is described in more detail later on
in connection with Fig. 9.

[0010] Attached to the middle of the rotor disc is a
drive sprocket 20 acting as a mechanical output of the
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motor, with a drive chain 22 fitted on its circumference.
The drive chain 22 runs around a toothed wheel 24
mounted on the axle 26 of the step chain wheel of the
escalator. The axle 26 is mounted with bearings 28 on
the supporting structures of the walls 30. Instead of
walls, a separate supporting frame can also be used.
The axial motor 10 can be so mounted that it can be
turned as indicated by the arrow 34a about the joint 32
so as to allow the drive chain 22 to be adjusted to the
correct tension. Mounted on the axle are also the step
chain wheels or drive sprockets 36 and 38 of the con-
veyor track, the chains 40 of the conveyor track being
fitted to run around said sprockets. Supported by the
stator 10 is a brake 33 acting on the rotor 16. The con-
veyor track itself is constructed in a manner known from
escalators and moving sidewalks. Fitted to run above
the conveyor track are handrails, which are driven by
means of the conveyor chains or a separate axial motor
driving the drive wheel of the handrail belt.

[0011] In the embodiment illustrated by Fig. 3, to in-
crease the torque of the drive machine, the escalator is
provided with another similar axial motor 42 fitted on the
same shaft of the drive machine 6. In other respects, the
apparatus in Fig. 3 corresponds to that presented in Fig.
1 and 3, corresponding parts being indicated by the
same reference numbers. In this case, the rotors 16 are
connected via a coupling shaft 59. According to another
alternative (not shown in the drawing), the second motor
can also be provided with its own drive chain, in which
case the second drive chain is mounted on a sprocket
on the shaft of the second motor and passed around a
second chain wheel fitted on the step chain wheel axle.
The second drive motor is preferably placed on the op-
posite side of the machine room and the drive chain cor-
respondingly close to the second step chain wheel 38.
When two motors 2 are placed on the same shaft, they
can also be mounted face to face.

[0012] According to an embodiment of the invention,
the drive motor is mounted on the same axle with the
step chain wheel. As illustrated by Fig. 4, one end of the
step chain wheel axle 26, to which the step chain wheels
36 and 38 are fixed, is mounted with a bearing 43 on a
supporting structure on one side of the conveyor, e.g.
an escalator. The other end of the axle 26 is mounted
with a bearing 44 on the stator 46 of the drive motor, the
stator being fixed with hold blocks 60 to a supporting
structure 48 on the other side of the conveyor. The hold
blocks can be of a design enabling chain tensioning. As
in the case of the machine in Fig. 2 and 3, the stator
windings 50 are fixed to the stator in an area close to its
circumference. Attached to the second step chain wheel
38 are the rotor parts 52, the rotor magnets 54 being
fixed to the rotor parts in the area opposite to the stator
windings 50. In the solution depicted in Fig. 4, it is pos-
sible to fit a drive motor in a corresponding manner to
the other step chain wheel as well to provide more op-
erating power.

[0013] Fig. 5 presents a solution corresponding to Fig.
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4 with the difference that there is a gear system 56 fitted
in the region of the rotor 58. A planetary gear is a pref-
erable solution in respect of space utilization as well as
other considerations. If the gear system is to have non-
concentric primary and secondary sides, another type
of gear will be more appropriate. The primary side of the
gear is connected to the rotor 58 of the motor, while the
power take-off of the gear is connected to the step chain
wheel axle 26.

[0014] Figures 6 and 7 present a drive machine solu-
tion for a moving sidewalk, generally a sidewalk moving
in a horizontal direction. Moving sidewalks are widely
used e.g. at airports, where there is enough space for
the machinery at the end of the moving sidewalk. In the
solution of the invention, the step chain wheels 36 and
38 are fixed to an axle 26 mounted with bearings on the
supporting structures of the sidewalk as in the solutions
described above. The rotors 58 and stators 46 form a
modular laminated structure consisting of a number of
rotor/stator combinations, depending on the need in
each case. In the solution illustrated by the figures, three
rotors and stators placed side by side are used, depicted
in solid lines. If this is not enough but a still higher torque
is required, more rotor/stator combinations (depicted in
dotted broken lines in Fig. 7) can be mounted side by
side on the axle 26.

[0015] Each stator disc 46 is of an annular shape in
the region of the stator windings, and this annular part
is fixed to a stator leg 63, which is further provided with
a mounting foot 62. Each stator disc is mounted on a
fixed base 61 secured on the supporting structures of
the moving sidewalk. As seen from the side, the whole
drive machinery is enclosed within the loop formed by
the step chain 40 and conveyor steps (not shown).
[0016] Fig. 8 presents a drive machine solution suited
for a long moving sidewalk. Depending on the length of
the moving sidewalk, one or more motors 6 are needed.
In this solution, the motors 6 are placed at equal distanc-
es over the length of the conveyor, yet so that there is
at least one motor at each end. As the motors are syn-
chronous machines, they can be run at the same speed
from a single control system. There may be one, two or
more motors in parallel on the same axle, as illustrated
e.g. by Fig. 6 and 7. When two motors are mounted on
the same axle, their stators can be fixed to the side walls
of the moving sidewalk. The stators can also be fixed to
the floor of the moving sidewalk by means of supporting
legs 67.

[0017] The drive motor of the handrails 66 may also
consist of a thin axial motor 65, in which case the rotor
of the axial motor also constitutes a diverting pulley at
the end of the handrail. The control of the handrail is
implemented using the same control system as is used
for the control of the drive motors, to ensure that the
handrail will run at the same speed as the conveyor.
[0018] In Fig. 9, the electric motor is presented in a
view sectioned along a plane starting radially upward
from the axis of rotation 211. Connected to the motor is
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a toothed drive wheel 207. For better readability of the
figure, the motor is presented in a form magnified in its
axial direction. In reality, the motor is flat in the axial di-
rection. The motor 221 comprises a rotor 113 mounted
on a rotor disc 112 and a stator 109 mounted on a stator
disc 118. The rotor of this motor is implemented using
permanent magnets. Between the rotor and stator there
is an air gap 114 in a plane substantially perpendicular
to the motor shaft 115. The stator with the stator winding
117 is of an annular structure and the stator with the sta-
tor windings is placed in an annular cavity 119 in the
stator disc 118, said cavity being open on one side. The
stator is fixed to the cavity wall 125 perpendicular to the
axis by means of fixing elements, preferably screws. In
principle, the stator can be fixed to any wall of the cavity.
The cavity consists of an annular trough in the stator
disc, with the open side of the trough facing towards the
rotor disc 112, thus forming an annular cavity between
the stator disc and rotor disc. Attached to the rotor disc
112 is an annular brake disc 116 forming a radial exten-
sion of the circumference of the rotor disc, said brake
disc being oriented in the radial direction of the rotor.
The annular brake disc may be integrated to form a sin-
gle part with the rotor disc. The disc brake (not shown
in the figures) is mounted on both sides of the brake disc
116 so as to permit floating of the brake in the axial di-
rection of the shaft 115.

[0019] Attached to the rotor disc 112 is a cylindrical,
toothed drive wheel 207. The diameter of the drive
wheel is smaller than the diameter of the circle formed
by the rotor bars 113 on the rotor disc and the diameter
of the circle formed by the stator 109 on the stator disc.
The rotor disc 112, drive wheel 207 and brake disc 116
are integrated to form a single part. Thus, the brake disc
is a substantially immediate extension of the rotor disc,
yet with a narrow annular area for a sealing between the
rotor bars and the brake disc.

[0020] The stator disc 118 and the shaft 115 are like-
wise integrated to form a single part, which also consti-
tutes the frame of the motor. The assembly consisting
of the stator disc 118 and the shaft 115 is preferably
made of a casting, which is also provided with a lug 123.
Bearings 122 are provided between the rotor disc and
stator disc. There is also an annular sealing between
the rotor and stator discs. The sealing stop face on the
rotor disc lies between the rotor bars and the brake disc.
The sealing seals the cavity 119 to render it a closed
space, preventing dust from penetrating into the space.
The sealing may consist e.g. of a felt seal.

[0021] It is obvious to a person skilled in the art that
the invention is not restricted to the examples described
above, but that the invention may instead be varied in
the scope of the claims presented below.

Claims

1. People mover comprising a conveyor track such as
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an escalator or a moving sidewalk, said people
mover being provided with at least one drive appa-
ratus, characterized in that the drive apparatus
comprises an electric motor which is flat in the axial
direction of the drive apparatus and a drive wheel
attached to the rotor of the electric motor.

2. People mover according to claim 1, characterized
in that the drive wheel of the drive apparatus is in-
tegrated with a drive sprocket acting on the convey-
or track.

3. People mover according to claim 1, characterized
in that the drive wheel of the drive apparatus is cou-
pled to the drive sprocket acting on the conveyor
track via a gear system or a chain.

4. People mover according to any one of the preced-
ing claims, characterized in that the people mover
comprises at least one handrail moving in the direc-
tion of motion of the conveyor and that the drive
wheel of the apparatus is coupled directly or via a
transmission element to drive the handrail.

5. People mover according to any one of the preced-
ing claims, characterized in that the drive appara-
tusis placed in the people moverin a location where
the drive wheel is within the step chain of the con-
veyor track and the plane of the drive wheel is par-
allel to the loop formed by the step chain.

6. Drive apparatus for use as a source of power for a
people mover comprising a conveyor track such as
an escalator or a moving sidewalk, characterized
in that the drive apparatus comprises an electric
motor which is flat in the axial direction of the drive
apparatus, e.g. a permanent magnet synchronous
motor, and a drive wheel attached to the rotor of the
electric motor.

7. Drive apparatus according to claim 6, character-
ized in that the drive wheel is integrated with the
drive sprocket of the people mover.

8. People mover according to one of the preceeding
claims characterized in that the drive apparatus
comprises a permanent magnet synchronous mo-
tor.

Patentanspriiche

1. Personenbeférderungsanlage, umfassend eine
Foérderbahn, wie z. B. eine Rolltreppe oder ein Roll-
steig, welche Personenbeférderungsanlage mit we-
nigstens einem Antrieb versehen ist,
dadurch gekennzeichnet, dass der Antrieb einen
elektrischen Motor, der in axialer Richtung des An-
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triebs flach ausgebildet ist, und ein Antriebsrad auf-
weist, welches mit dem Rotor des elektrischen Mo-
tors verbunden ist.

2. Personenbeférderungsanlage nach Anspruch 1,
dadurch gekennzeichnet, dass das Antriebsrad
des Antriebs mit einem Antriebsritzel integriert ist,
welches auf die Férderbahn wirkt.

3. Personenbeférderungsanlage nach Anspruch 1,
dadurch gekennzeichnet, dass das Antriebsrad
des Antriebs mit dem auf die Férderbahn wirkenden
Antriebsritzel Gber ein Getriebesystem oder eine
Kette verbunden ist.

4. Personenbeférderungsanlage nach einem der vor-
hergehenden Anspriche,
dadurch gekennzeichnet, dass die Personenbe-
férderungsanlage wenigstens einen Handlauf auf-
weist, der sich in Bewegungsrichtung des Foérde-
rers bewegt, und dass das Antriebsrad der Anlage
direkt oder lber ein Ubertragungselement zum An-
trieb des Handlaufes gekoppelt ist.

5. Personenbefdérderungsanlage nach einem der vor-
hergehenden Anspriiche,
dadurch gekennzeichnet, dass der Antrieb in der
Personenbeférderungsanlage in einem Ort ange-
ordnet ist, wo sich das Antriebsrad innerhalb der
Stufenkette der Férderbahn befindet und die Ebene
des Antriebsrades parallel zu der durch die Stufen-
kette gebildeten Schlaufe liegt.

6. Antrieb zur Verwendung als Kraftquelle fir eine
Personenbeférderungsanlage, umfassend eine
Férderbahn, wie z. B. eine Rolltreppe oder ein Roll-
steig,
dadurch gekennzeichnet, dass der Antrieb einen
Elektromotor enthalt, der in axialer Richtung des
Antriebs flach ist, z. B. ein Permanentmagnet-Syn-
chron-Motor und dass ein Antriebsrad mit dem Ro-
tor des Elektromotors verbunden ist.

7. Antrieb nach Anspruch 6,
dadurch gekennzeichnet, dass das Antriebsrad
mit dem Antriebsritzel der Personenbeférderungs-
anlage integriert ist.

8. Personenbefdrderungsanlage nach einem der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dass der Antrieb einen Permanentmagnet-
Synchronmotor aufweist.

Revendications

1. Installation de transport de personnes comprenant
une piste de transport du type escalier roulant ou
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d'un trottoir roulant ; ladite installation de transport
de personnes étant pourvue d'au moins un appareil
d'entrainement, caractérisée en ce que l|'appareil
d'entrainement comprend un moteur électrique qui
est plat dans la direction axiale de I'appareil d'en-
trainement et une roue d'entrainement fixée au ro-
tor du moteur électrique.

Installation de transport de personnes selon la re-
vendication 1, caractérisé en ce que la roue d'en-
trainement de l'appareil d'entrainement est inté-
grée avec une roue dentée motrice agissant sur la
piste de transport.

Installation de transport de personnes selon la re-
vendication 1, caractérisé en ce que la roue d'en-
trainement de I'appareil d'entrainement est couplée
a la roue dentée motrice en agissant sur la piste de
transport via un systéme d'engrenage ou via une
chaine.

Installation de transport de personnes selon une
des précédentes revendications, caractérisée en
ce que l'installation de transport de personnes com-
prend au moins une main-courante se déplagant
dans la direction de déplacement de I'escalier rou-
lant et en ce que la roue d'entrainement de I'appa-
reil est couplée directement ou via un élément de
transmission pour entrainer la main-courante.

Installation de transport de personnes selon une
des revendications précédentes, caractérisée en
ce que |'appareil d'entrainement est placé dans
I'installation de transport de personnes a un endroit
ou la roue d'entrainement est située dans la chaine
a gradins de la piste de I'escalier roulant et en ce
que le plan de la roue d'entrainement est paralléle
a la boucle formée par la chaine dentée motrice.

Appareil d'entrainement comme source de puis-
sance pour une installation de transport de person-
nes comprenant une piste de transport telle un es-
calier roulant ou un trottoir roulant, caractérisé en
ce que l'appareil d'entrainement comprend un mo-
teur électrique qui est plat dans la direction axiale
de l'appareil d'entrainement, par exemple, un mo-
teur asynchrone a aimant permanent et une roue
d'entrainement qui est fixée au rotor du moteur
électrique.

Appareil d'entrainement selon la revendication 6,
caractérisé en ce que la roue d'entrainement est
intégrée avec laroue dentée motrice de l'installation
de transport de personnes.

Installation de transport de personnes selon une
des revendications précédentes, caractérisé en ce
que l'appareil d'entrainement comprend un moteur
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