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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a driving de-
vice, in particular to a driving device for escalator. This
driving device is used to drive the step assembly and
handrail belt assembly of the escalator.

BACKGROUND TECHNOLOGY

[0002] At present, the maximum lifting height that the
existing escalator drive device can meetis only 28 meters
or less, which can no longer meet market demand. In
order to further increase the lifting height (such as in-
creasing to 40 meters or higher), the number and/or
power of the driving motors can only be increased.
[0003] However, increasing the power of the driving
motor results in a significant increase in the size of the
driving motor, which makes the original space used to
accommodate the original driving motor unable to meet
this requirement, and increasing the original space is not
feasible in reality. Increasing the number of driving mo-
tors will also bring the problem that the original motor
accommodation space cannot meet the requirements.
[0004] In order to further increase the lifting height,
there is also a technical problem of the original structure
of the driving spindle in the driving device being unable to
adapt.

[0005] JP 2000177964 A discloses a passenger con-
veyor with two motors attached to a reduction gear. JP
4473359 B2 discloses a drive part of an escalator.
[0006] GB 1445555 A discloses driving means for
escalators.

SUMMARY OF THE INVENTION

[0007] Inorderto solve one or more defects in the prior
art, according to one aspect of the present invention, a
driving device for escalator is provided, and comprising a
first driving motor, a second driving motor, a third driving
motor, a fourth driving motor, a driving spindle and a
handrail belt spindle, wherein the first driving motor
and the second driving motor are connected with a first
gearbox, and the third driving motor and the fourth driving
motor are connected with a second gear box, the driving
torque of the first driving motor and the second driving
motor is transmitted to the driving spindle through the first
gear box, and the driving torque of the third driving motor
and the fourth driving motor are transmitted to the driving
spindle through the second gear box, wherein the driving
device further comprises at least one fifth driving motor
and at least one sixth driving motor.

[0008] The fifth driving motor and the sixth driving
motor are connected with at least one third gear box.
[0009] The driving torque of the fifth driving motor and
the sixth driving motor is transmitted to the driving spindle
and the handrail belt spindle through the third gear box.
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[0010] According to the above aspects of the present
invention, the fifth driving motor is arranged between the
driving spindle and the handrail belt spindle.

[0011] The handrail belt spindle is arranged between
the fifth driving motor and the sixth driving motor.
[0012] The third gear box is disposed between the first
gear box and the second gear box and is disposed closer
to the first gear box than the second gear box.

[0013] According to the above aspects of the present
invention, in a direction parallel to an axis of the handrail
belt spindle, the fifth driving motor and the sixth driving
motor are both located between the handrail belt assem-
blies arranged on two axial ends of the handrail belt
spindle.

[0014] According to the above aspects of the present
invention, the third gear box comprises an output gear, a
firstinput gear, a handrail belt spindle gear and a second
input gear which are arranged in a housing of the third

gear box.

[0015] The fifth driving motor drives the firstinput gear.
[0016] The sixth driving motor drives the second input
gear.

[0017] The first input gear is matched with the output
gear and the handrail belt spindle gear at the same time.
[0018] The second input gear is matched with the
handrail belt spindle gear.

[0019] The driving torque of the fifth driving motor is
transmitted to the driving spindle through the input gear
and to the handrail belt spindle through the handrail belt
spindle gear.

[0020] The driving torque of the sixth driving motor is
transmitted to the handrail belt spindle through the hand-
rail belt spindle gear.

[0021] According to the above aspects of the present
invention, a spline structure is arranged on the outer
circumferential surface of a part of handrail belt spindle.
[0022] The handrail belt spindle gear is provided with a
handrail gear through hole, and a spline structure is
arranged on the inner circumferential surface of the
handrail gear through hole.

[0023] The handrail belt spindle is fitted in the handrail
gear through hole, and the spline structure on the inner
circumferential surface of the handrail gear through hole
is fitted with the spline structure on the outer circumfer-
ential surface of the part of the handrail belt spindle.
[0024] According to the above aspects of the present
invention, the handrail beltassembly are arranged on two
axial ends of the handrail belt spindle.

[0025] The rotation of the handrail belt spindle drives
the handrail belt assembly to move.

[0026] According to the above aspects of the present
invention, the handrail belt spindle is also provided with a
third sealing piece and a fourth sealing piece.

[0027] The third sealing piece and the fourth sealing
piece are respectively and fixedly connected to two sides
of the housing of the third gear box through fasteners.
[0028] According to the above aspects of the present
invention, a spline structure is arranged on the outer
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circumferential surface of the first axial end of the driving
spindle.

[0029] The output gear of the first gear box is provided
with an output gear through hole, and the inner circum-
ferential surface of the output gear through hole is pro-
vided with a spline structure.

[0030] The first axial end of the driving spindle is fitted
in the output gear through hole of the output gear of the
first gearbox, and the spline structure of the first axial end
of the driving spindle is fitted with the spline structure of
the output gear through hole.

[0031] According to the above aspects of the present
invention, a first axial protrusion extending outward from
the first axial end of the driving spindle.

[0032] A first axial end cap is fixedly fitted on the first
axial protrusion through a fastener and abuts against the
output gear of the first gear box.

[0033] According to the above aspects of the present
disclosure, a first annular recess is arranged on the
driving spindle adjacent to the first axial end of the driving
spindle.

[0034] A first cylindrical section is arranged on the
driving spindle adjacent to the first annular recess of
the driving spindle.

[0035] A first ferrule is arranged on the outer circum-
ferential surface of the first cylindrical section, and the
first ferrule is located between an extended part of the
output gear of the first gearbox and the outer circumfer-
ential surface of the first cylindrical section.

[0036] A first double-row roller bearing is arranged on
the first cylindrical section.

[0037] Afirst spaceris arranged between an innerring
of the first double-row roller bearing and the extended
part of the output gear of the first gear box.

[0038] The extended part of the output gear of the first
gear box abuts against the inner ring of the first double-
row roller bearing through the first spacer.

[0039] According to the above aspects of the present
invention, a second cylindrical section is arranged on the
driving spindle adjacent to the first cylindrical section of
the driving spindle.

[0040] A first step sprocket assembly is fitted on the
second cylindrical section.

[0041] The first step sprocket assembly comprises a
step flange and a step sprocket, wherein the step sprock-
et is connected to the step flange through a fastener and
is matched with the steps of the escalator.

[0042] The step flange is provided with a step flange
through hole.
[0043] The step flange is matched with the spline

structure arranged on the outer circumferential surface
of the second cylindrical section through the spline struc-
ture arranged on the inner circumferential surface of the
step flange through hole.

[0044] According to the above aspects of the present
invention, a second ferrule is arranged on the outer
circumferential surface of the first cylindrical section,
and the second ferrule is located between the step flange
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and the outer circumferential surface of the first cylind-
rical section.

[0045] A second spacer is arranged between the inner
ring of the first double-row roller bearing and the step
flange.

[0046] The innerring of the first double-row roller bear-
ing abuts against the step flange through the second
spacer.

[0047] According to the above aspects of the present

invention, a third cylindrical section is arranged on the
driving spindle adjacent to the second cylindrical section
of the driving spindle.

[0048] A ring-shaped third spacer is arranged on the
outer circumferential surface of the third cylindrical sec-
tion.

[0049] Two single-row rolling bearings are respectively
arranged on the outer circumferential surfaces of the two
axial ends of the third spacer.

[0050] A first steering plate mounting part is arranged
on the outer rings of the two single-row rolling bearings.
[0051] A first steering plate is installed on the first
steering plate mounting part through convex-concave
fit, and one of the step runner of the escalator is rolling
fitted on the first steering plate.

[0052] The stepped flange abuts against the inner ring
of one of the single-row rolling bearings and abuts against
the third spacer.

[0053] A first stopper is connected to the first steering
plate mounting part through a fastener and extends to the
rolling body of another single-row rolling bearing along
the radial direction of the third cylindrical section, thereby
blocking the outer ring of the other single-row rolling
bearing in the axial direction.

[0054] Afirstmounting partboss is arranged on the first
steering plate mounting part.

[0055] A spacer boss facing the first mounting part
boss is arranged on the third spacer.

[0056] The outer rings of the two single-row rolling
bearings respectively abut against the two axial ends
of the first mounting part boss.

[0057] The inner rings of the two single-row rolling
bearings respectively abut against the two axial ends
of the spacer boss.

[0058] According to the above aspects of the present
invention, a fourth cylindrical section and afifth cylindrical
section are sequentially arranged on the driving spindle
adjacent to the third cylindrical section of the driving
spindle.

[0059] Afourth spacerinthe shape ofaringisarranged
on an outer circumferential surface of the fourth cylind-
rical section.

[0060] A first axial end of the fourth spacer is fitted on
the third cylindrical section.

[0061] A second axial end of the fourth spacer is fitted
on the fifth cylindrical section.

[0062] According to the above aspects of the present
invention, the inner ring of the other single-row rolling
bearing and the third spacer abut against the first axial
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end of the fourth spacer.

[0063] The output gear of the third gear box abuts
against a step portion provided on the second axial
end of the fourth spacer.

[0064] A first closing part is also arranged on the outer
surface of the fourth spacer.

[0065] The first closing member is fixedly connected to
the first side of the housing of the third gear box by
fastener.

[0066] According to the above aspects of the present
invention, a sixth cylindrical section is arranged on the
driving spindle adjacent to the fifth cylindrical section of
the driving spindle.

[0067] A spline structure is arranged on the outer cir-
cumferential surface of the sixth cylindrical section.
[0068] The output gear of the third gearbox is provided
with an output gear through hole, and the inner circum-
ferential surface of the output gear through hole of the
output gear of the third gearbox is provided with a spline
structure.

[0069] The sixth cylindrical section of the driving spin-
dleis splined in the output gear through hole of the output
gear of the third gearbox.

[0070] According to the above aspects of the present
invention, a second annular recess is arranged on the
driving spindle adjacent to the sixth cylindrical section of
the driving spindle.

[0071] A seventh cylindrical section and an eighth
cylindrical section are sequentially arranged on the driv-
ing spindle adjacent to the second annular recess of the
driving spindle.

[0072] The output gear of the third gear box is fitted on
the seventh cylindrical section and abuts against a step
portion formed between the seventh cylindrical section
and the eighth cylindrical section.

[0073] A second closing part is also arranged on the
outer surface of the eighth cylindrical section.

[0074] The second closing member is fixedly con-
nected to the second side of the housing of the third gear
box by fastener.

[0075] According to the above aspects of the present
invention, a spline structure is arranged on the outer
circumferential surface of the second axial end of the
driving spindle.

[0076] The output gear of the second gearbox is pro-
vided with an output gear through hole, and the inner
circumferential surface of the output gear through hole is
provided with a spline structure.

[0077] The second axial end of the driving spindle is
fitted in the output gear through hole of the output gear of
the second gearbox, and the spline structure of the
second axial end of the driving spindle is fitted with the
spline structure of the output gear through hole.

[0078] According to the above aspects of the present
invention, a second axial protrusion extending outward
from the second axial end of the driving spindle.

[0079] A second axial end cap is fixedly fitted on the
second axial protrusion through a fastener and abuts
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against the output gear of the second gearbox.

[0080] According to the above aspects of the present
invention, a third annular recess is arranged on the driv-
ing spindle adjacent to the second axial end of the driving
spindle.

[0081] A ninth cylindrical section is arranged on the
driving spindle adjacent to the third annular recess of the
driving spindle.

[0082] Athird collaris arranged on the outer circumfer-
ential surface of the ninth cylindrical section, and the third
collar is located between an extended part of the output
gear of the second gearbox and the outer circumferential
surface of the ninth cylindrical section.

[0083] A second double-row roller bearing is arranged
on the ninth cylindrical section.

[0084] Afifth spaceris arranged between the innerring
of the second double-row roller bearing and the extended
part of the output gear of the second gearbox.

[0085] The extended part of the output gear of the
second gear box abuts against the inner ring of the
second double-row roller bearing through the fifth spacer.
[0086] According to the above aspects of the present
invention, a tenth cylindrical section is arranged on the
driving spindle adjacent to the ninth cylindrical section of
the driving spindle.

[0087] A second step sprocketassembily is fitted on the
tenth cylindrical section.

[0088] The second step sprocket assembly comprises
a step flange and a step sprocket, wherein the step
sprocket is connected to the step flange through a fas-
tener and is matched with the steps of the escalator.
[0089] The step flange is provided with a step flange
through hole.

[0090] The step flange is matched with the spline
structure arranged on the outer circumferential surface
of the tenth cylindrical section through the spline struc-
ture arranged on the inner circumferential surface of the
step flange through hole.

[0091] According to the above aspects of the present
invention, a fourth collar is also arranged on the outer
circumferential surface of the ninth cylindrical section,
and the fourth collar is located between the step flange
and the outer circumferential surface of the ninth cylind-
rical section.

[0092] A sixth spacer is arranged between the inner
ring of the second double-row roller bearing and the step
flange of the second step sprocket assembly.

[0093] The inner ring of the second double-row roller
bearing abuts against the step flange of the second step
sprocket assembly through the sixth spacer.

[0094] According to the above aspects of the present
invention, an eleventh cylindrical section is arranged on
the driving spindle adjacent to the tenth cylindrical sec-
tion of the driving spindle.

[0095] An annular seventh spacer is arranged on the
outer circumferential surface of the eleventh cylindrical
section.

[0096] Two single-row rolling bearings are respectively
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arranged on the outer circumferential surfaces of the two
axial ends of the seventh spacer.

[0097] A second steering plate mounting part is ar-
ranged on the outer rings of the two single-row rolling
bearings.

[0098] A second steering plate is installed on the sec-
ond steering plate mounting part through convex-con-
cave fit, and another step runner of the escalator steps is
rolled and matched on the second steering plate.
[0099] The stepped flange abuts against the inner ring
of one of the single-row rolling bearings and abuts against
the seventh spacer.

[0100] A second stopper is connected to the second
steering plate mounting part through a fastener and ex-
tends to the rolling body of another single-row rolling
bearing along the radial direction of the eleventh cylind-
rical section, thereby blocking the outer ring of the other
single-row rolling bearing in the axial direction.

[0101] A second mounting partbossis arranged onthe
second steering plate mounting part.

[0102] A spacer boss facing the second mounting part
boss is arranged on the seventh spacer.

[0103] The outer rings of the two single-row rolling
bearings respectively abut against the two axial ends
of the second mounting part boss.

[0104] The inner rings of the two single-row rolling
bearings respectively abut against the two axial ends
of the spacer boss.

[0105] According to the above aspects of the present
invention, the seventh spacer abuts against a step por-
tion formed between the eleventh cylindrical section of
the driving spindle and the eighth cylindrical section of the
driving spindle.

[0106] According to the above aspects of the present
invention, the first driving motor and the second driving
motor are connected with the first gear box through a gear
transmission mechanism.

[0107] The third driving motor and the fourth driving
motor are connected with the second gear box through a
gear transmission mechanism.

[0108] The fifth driving motor and the sixth driving
motor are connected with said at least one third gear
box through a gear transmission mechanism.

[0109] According to the technical scheme of the pre-
sentinvention, the fifth and sixth driving motors are added
to the driving device of the escalator, so that the total
lifting power of the driving device is improved, and the
requirement of increasing the lifting height can be met.
[0110] The size of each original driving motor remains
unchanged, and there is no need to transform the original
space for accommodating the original driving motors.
[0111] The added fifth driving motor is arranged be-
tween the driving spindle and the handrail belt spindle,
thus making full use of the original unused space be-
tween the driving spindle and the handrail belt spindle.
[0112] The handrail belt spindle is arranged between
and driven by the fifth and sixth driving motors, thereby
increasing the driving torque that can be applied to the
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handrail belt spindle.

[0113] So far, in order that the detailed description of
the disclosure herein can be better understood and the
contribution of the disclosure to the prior art can be better
realized, the disclosure has outlined the contents of the
disclosure quite broadly. Of course, embodiments of the
present disclosure will be described below and will form
the subject of the appended claims.

[0114] Likewise, those skilled in the art will recognize
that the concept on which this disclosure is based can be
easily used as a basis for designing other structures,
methods and systems for carrying out the several pur-
poses of this disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0115] Those skilled in the art will have a better under-
standing of this disclosure through the following draw-
ings, and the advantages of this disclosure can be more
clearly reflected. The drawings described here are only
forillustrative purposes of selected embodiments, not all
possible implementations, and are not intended to limit
the scope of the present disclosure.

Fig. 1 shows a schematic perspective view of a
driving device of an escalator according to the pre-
sent disclosure;

Fig. 2 shows an overall schematic plan view of a
driving device of an escalator according to the pre-
sent disclosure, in which a part of components are
shown in cross section;

Fig. 3 shows a schematic diagram of the integral
assembly of the driving spindle and the first, second
and third gear boxes of the driving device according
to the present disclosure;

Figs. 4 to 8 show main parts of a driving spindle of a
driving device according to the present disclosure;
Fig. 9 shows an overall schematic view of the hand-
rail belt spindle of the driving device according to the
present disclosure;

Figs. 10 to 11 show schematic assembly diagrams of
the handrail belt spindle, the fifth driving motor, the
sixth driving motor and the third gear box of the
driving device according to the present disclosure.

Specific Embodiments

[0116] The following is a detailed explanation of the
specific implementation according to the disclosed con-
tent, combined with various drawings.

[0117] Figure 1 shows a three-dimensional schematic
diagram of a driving device for an escalator according to
an embodiment of the present disclosure, wherein the
driving device comprises a first driving motor 1, a second
driving motor 2, a third driving motor 3, a fourth driving
motor 4, a driving spindle 7, and a handrail belt spindle 8.
The first driving motor 1 and the second driving motor 2
are connected to a first gearbox 10 through their respec-
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tive planetary gear trains (not shown). The third driving
motor and the fourth driving motor are connected to a
second gearbox 11 through their respective planetary
gear trains.

[0118] Technicians in this field can understand that
each planetary gear train can also be set in correspond-
ing gearboxes.

[0119] The driving torques of the first and second driv-
ing motors 1 and 2 are transmitted to the driving spindle 7
through the first gear box 10, and the driving torques of
the third and fourth driving motors 3 and 4 are transmitted
to the driving spindle 7 through the second gear box 11.
[0120] Thefirstgearbox10andthe secondgearbox 11
each include a respective input gear, an intermediate
transmission gear (not shown) and an output gear. The
first driving motor 1 and the second driving motor 2 are
engaged with the corresponding input gears of the first
gear box 10 and the second gear box through their
respective planetary gear trains, and the driving torque
is transmitted to the corresponding output gears through
the corresponding intermediate transmission gears, and
then to the driving spindle 7.

[0121] As shown in figs. 1 and 2, the driving device
further includes a fifth driving motor 5 and a sixth driving
motor 6.

[0122] The fifth driving motor 5 and the sixth driving
motor 6 are connected with the third gear box 12 through
respective planetary gear trains.

[0123] The driving torques of the fifth driving motor 5
and the sixth driving motor 6 are transmitted to the driving
spindle 7 and the handrail belt spindle 8 through the third
gear box 12.

[0124] Thefifthdriving motor5is arranged between the
driving spindle 7 and the handrail belt spindle 8.

[0125] The handrail belt spindle 8 is arranged between
the fifth driving motor 5 and the sixth driving motor 6.
[0126] The third gear box 12 is disposed between the
first gear box 10 and the second gear box 11 and is
disposed closer to the first gear box 10 than the second
gear box 11.

[0127] The driving spindle 7 and the handrail spindle 8
are arranged in parallel with each other.

[0128] According to the above embodiment of the pre-
sent disclosure, in the direction parallel to the axis of the
handrail belt spindle 8, the fifth driving motor 5 and the
sixth driving motor 6 are both located between the hand-
rail belt assemblies 9 provided at both axial ends of the
handrail belt spindle 8.

[0129] Fig. 1 also shows six braking devices acting on
the first to sixth driving motors respectively.

[0130] According to the above embodiments of the
present disclosure, as shown in figs. 3 and 4, a spline
structure is provided on the outer circumferential surface
of a first axial end 7-1 of the driving spindle 7.

[0131] The outputgear 10-1 of the first gear box 10 has
an output gearthrough hole 10-2, and a spline structure is
provided on the inner circumferential surface of the out-
put gear through hole 10-2.

10

15

20

25

30

35

40

45

50

55

[0132] The first axial end 7-1 of the driving spindle 7 is
fitted into the output gear through hole 10-2 of the output
gear 10-1 of the first gear box 10, and the spline structure
ofthefirstaxial end 7-1 of the driving spindle 7 is fitted with
the spline structure of the output gear through hole 10-2.
[0133] According to the above-mentioned embodi-
ments of the present disclosure, as shown in fig. 4, a
first axial protrusion 7-2 extends outward from the first
axial end 7-1 of the driving spindle 7.

[0134] A first axial end cap 7-3 is fixedly fitted on the
first axial protrusion 7-2 by fasteners and abuts against
the output gear 10-1 of the first gear box 10.

[0135] According to the above embodiments of the
present disclosure, as shown in fig. 4, a first annular
recess 7-4 is provided on the driving spindle 7 adjacent
to the first axial end 7-1 of the driving spindle 7.

[0136] A first cylindrical section 7-5 is provided on the
driving spindle 7 adjacent to the firstannular recess 7-4 of
the driving spindle 7.

[0137] On the outer circumferential surface of the first
cylindrical section 7-5, afirstferrule 7-6 is provided, which
is located between the axial extension of the output gear
10-1 of the first gear box 10 and the outer circumferential
surface of the first cylindrical section 7-5.

[0138] The outputgear 10-1 is supported by the driving
spindle 7 at its two ends along the axial direction of the
driving spindle 7 (for example, one end is supported by
the first ferrule 7-6 and the other end is supported by the
first axial end cap 7-3 provided on the driving spindle 7),
so that the spline structure of the first axial end 7-1 of the
driving spindle 7 does not bear radial pressure, but only
bears driving torque.

[0139] A first double-row roller bearing 13 is provided
on the first cylindrical section 7-5.

[0140] A first spacer 7-7 is provided between an inner
ring 13-1 of the first double-row roller bearing 13 and the
extended portion of the output gear 10-1 of the first gear
box 10.

[0141] The extended portion of the output gear 10-1 of
the first gear box 10 abuts against the inner ring 13-1 of
the first double-row roller bearing 13 through the first
spacer 7-7.

[0142] According to the above embodiments of the
present disclosure, as shown in fig. 5, a second cylind-
rical section 7-8 is provided on the driving spindle 7
adjacent to the first cylindrical section 7-5 of the driving
spindle 7.

[0143] Afirststep sprocket assembly 14 is fitted on the
second cylindrical section 7-8.

[0144] The first step sprocket assembly 14 includes a
step flange 14-1 and a step sprocket 14-2, wherein the
step sprocket 14-2 is connected to the step flange 14-1
through fasteners and cooperates with the steps 15 of the
escalator.

[0145] The step flange 14-1 has a step flange through
hole 14-3.

[0146] The step flange 14-1 is matched with the spline
structure provided on the outer circumferential surface of
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the second cylindrical section 7-8 through the spline
structure provided on the inner circumferential surface
of the step flange through hole 14-3.

[0147] According to the above embodiments of the
present disclosure, as shown in figs. 4 and 5, a second
ferrule 7-9 is also provided on the outer circumferential
surface of the first cylindrical section 7-5, and the second
ferrule 7-9 is located between the step flange 14-1 and
the outer circumferential surface of the first cylindrical
section 7-5.

[0148] A second spacer 7-10 is provided between the
inner ring 13-1 of the first double-row roller bearing 13
and the stepped flange 14-1.

[0149] The innerring 13-1 of the first double-row roller
bearing 13 abuts against the step flange 14-1 through the
second spacer 7-10.

[0150] According to the above embodiments of the
present disclosure, as shown in fig. 5, a third cylindrical
section 7-11 is provided on the driving spindle 7 adjacent
to the second cylindrical section 7-8 of the driving spindle
7.

[0151] An annular third spacer 7-12 is provided on an
outer circumferential surface of the third cylindrical sec-
tion 7-11.

[0152] Two single-row rolling bearings 16 are respec-
tively provided on the outer circumferential surfaces of
the two axial ends of the third spacers 7-12.

[0153] A first steering plate mounting portion 17 is
provided on the outer ring 16-1 of the two single-row
rolling bearings 16.

[0154] A first steering plate 18 is mounted on the first
steering plate mounting portion 17 through convex-con-
cave fit, and one of the step wheels (not shown) of the
steps 15 of the escalator is rolling fitted on the first
steering plate 18.

[0155] The steppedflange 14-1 abuts againstthe inner
ring 16-2 of one of the single-row rolling bearings 16 and
abuts against the third spacer 7-12.

[0156] A first stopper 7-13 is connected to the first
steering plate mounting portion 17 by fasteners and
extends to the rolling body of another single-row rolling
bearing 16 along the radial direction of the third cylindrical
section 7-11, thereby blocking the outer ring 16-1 of the
other single-row rolling bearing 16 in the axial direction.
[0157] The stepped flange 14-1 is supported by the
driving spindle 7 at its two ends along the axial direction of
the driving spindle 7 (for example, one end is supported
by the second ferrule 7-9 and the other end is supported
by the outer circumferential surface of the third cylindrical
section 7-11), so that the spline structure provided on the
outer circumferential surface of the second cylindrical
section 7-8 does not bear radial pressure, but only bears
driving torque.

[0158] According to the above embodiments of the
present disclosure, as shown in fig. 5, the first steering
plate mounting portion 17 is provided with a first mounting
portion boss 17-1.

[0159] The third spacer 7-12 is provided with a spacer
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boss 7-12-1 facing the first mounting boss 17-1.

[0160] The outerrings 16-1 of the two single-row rolling
bearings 16 respectively abut against two axial ends of
the first mounting boss 17-1.

[0161] Theinnerrings 16-2 of the two single-row rolling
bearings 16 abut against two axial ends of the spacer
boss 7-12-1, respectively.

[0162] According to the above embodiments of the
present disclosure, as shown in fig. 6, a fourth cylindrical
section 7-14 and a fifth cylindrical section 7-15 are se-
quentially provided on the driving spindle 7 adjacent to
the third cylindrical section 7-11 of the driving spindle 7.
[0163] On the outer circumferential surface of the
fourth cylindrical section 7-14, a ring-shaped fourth
spacer 7-16 is provided.

[0164] Asshowninfig. 5, the first axial end of the fourth
spacer 7-16 is fitted on the third cylindrical section 7-11.
[0165] A second axial end of the fourth spacer 7-16 is
fitted on the fifth cylindrical section 7-15.

[0166] According to the above embodiments of the
present disclosure, as shown in figs. 5 and 6, the inner
ring 16-2 of the other single-row rolling bearing 16 and the
third spacer 7-12 abut on the first axial end of the fourth
spacer 7-16.

[0167] The output gear 12-1 of the third gear box 12
abuts against a step portion 7-16-1 provided on the
second axial end of the fourth spacer 7-16.

[0168] Afirstclosingmember 19is also provided on the
outer surface of the fourth spacer 7-16.

[0169] Thefirstclosingmember 19isfixedly connected
toafirst side 12-3 of the housing 12-2 of the third gear box
12 by fasteners.

[0170] According to the above embodiments of the
present disclosure, as shown in fig. 6, a sixth cylindrical
section 7-17 is provided on the driving spindle 7 adjacent
to the fifth cylindrical section 7-15 of the driving spindle 7.
[0171] A spline structure is provided on an outer cir-
cumferential surface of the sixth cylindrical section 7-17.
[0172] Theoutputgear 12-1ofthethirdgearbox 12 has
an output gear through hole 12-4, and a spline structure is
provided on the inner circumferential surface of the out-
put gear through hole 12-4 of the output gear 12-1 of the
third gear box 12.

[0173] The sixth cylindrical section 7-17 of the driving
spindle 7 is splined in the output gear through hole 12-4 of
the output gear 12-1 of the third gear box 12.

[0174] According to the above embodiments of the
present disclosure, as shown in fig. 6, a second annular
recess 7-18 is provided on the driving spindle 7 adjacent
to the sixth cylindrical section 7-17 of the driving spindle
7.

[0175] Aseventhcylindrical section 7-19 and an eighth
cylindrical section 7-20 are sequentially arranged on the
driving spindle 7 adjacent to the second annular recess
7-18 of the driving spindle 7.

[0176] The output gear 12-1 of the third gear box 12 is
fitted on the seventh cylindrical section 7-19 and abuts
against a step portion 7-21 formed between the seventh
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cylindrical section 7-19 and the eighth cylindrical section
7-20.

[0177] Asecond closingmember20is also provided on
the outer surface of the eighth cylindrical section 7-20.
[0178] The second closing member 20 is fixedly con-
nected to a second side 12-5 of the housing 12-2 of the
third gear box 12 by fasteners.

[0179] The outputgear 12-1is supported by the driving
spindle 7 atits two ends in the axial direction of the driving
spindle 7 (for example, one end is supported by the
seventh cylindrical section 7-19 and the other end is
supported by the step portion 7-16-1 of the fourth spacer
7-16), so that the spline structure provided on the outer
circumferential surface of the sixth cylindrical section
7-17 does not bear radial pressure, but only bears driving
torque.

[0180] According to the above embodiments of the
present disclosure, as shown in fig. 8, a spline structure
is provided on the outer circumferential surface of the
second axial end 7-22 of the driving spindle 7.

[0181] The output gear 11-1 of the second gear box 11
has an output gear through hole 11-2, and a spline
structure is provided on the inner circumferential surface
of the output gear through hole 11-2.

[0182] The second axial end 7-22 of the driving spindle
7 isfitted in the output gear through hole 11-2 of the output
gear 11-1 of the second gearbox 11, and the spline
structure of the second axial end 7-22 of the driving
spindle 7 is fitted with the spline structure of the output
gear through hole 11-2.

[0183] According to the above-mentioned embodi-
ments of the present disclosure, as shown in fig. 8, a
second axial protrusion 7-23 extends outwardly from the
second axial end 7-22 of the driving spindle 7.

[0184] A second axial end caps 7-24 are fixedly fitted
on the second axial protrusions 7-23 by fasteners and
abut against the output gear 11-1 of the second gear box
11.

[0185] According to the above embodiments of the
present disclosure, as shown in fig. 8, a third annular
recess 7-25 is provided on the driving spindle 7 adjacent
to the second axial end 7-22 of the driving spindle 7.
[0186] A ninth cylindrical section 7-26 is provided on
the driving spindle 7 adjacent to the third annular recess
7-25 of the driving spindle 7.

[0187] On the outer circumferential surface of the ninth
cylindrical section 7-26, a third ferrule 7-27 is provided,
which is located between an extended portion of the
output gear 11-1 of the second gearbox 11 and the outer
circumferential surface of the ninth cylindrical section
7-26.

[0188] A second double-row roller bearing 21 is ar-
ranged on the ninth cylindrical section 7-26.

[0189] Afifth spacer7-28is provided between the inner
ring 21-1 of the second double-row roller bearing 21 and
the extended portion of the output gear 11-1 of the second
gear box 11.

[0190] The extended portion of the output gear 11-1 of
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the second gear box 11 abuts against the inner ring 21-1
of the second double-row roller bearing 21 through the
fifth spacer 7-28.

[0191] The outputgear 11-1is supported by the driving
spindle 7 at its two ends along the axial direction of the
driving spindle 7 (for example, one end is supported by
the third ferrule 7-27 and the other end is supported by the
second axial end cap 7-24 provided on the driving spindle
7), so that the spline structure of the second axial end
7-22 of the driving spindle 7 is not subjected to radial
pressure, but only to driving torque.

[0192] According to the above embodiments of the
present disclosure, as shown in fig. 7, a tenth cylindrical
section 7-29 is provided on the driving spindle 7 adjacent
to the ninth cylindrical section 7-26 of the driving spindle
7.

[0193] A second step sprocket assembly 22 is fitted on
the tenth cylindrical section 7-29.

[0194] The second step sprocket assembly 22 in-
cludes a step flange 22-1 and a step sprocket 22-2,
wherein the step sprocket 22-2 is connected to the step
flange 22-1 through fasteners and cooperates with the
steps 15 of the escalator.

[0195] The step flange 22-1 has a step flange through
hole 22-3.
[0196] The step flange 22-1 is matched with the spline

structure provided on an outer circumferential surface of
the tenth cylindrical section 7-29 through the spline struc-
ture provided on an inner circumferential surface of the
step flange through hole 22-3.

[0197] According to the above embodiments of the
present disclosure, as shown in figs. 7 and 8, a fourth
ferrule 7-30 is further provided on the outer circumfer-
ential surface of the ninth cylindrical section 7-26, and the
fourth ferrule 7-30is located between the step flange 22-1
and the outer circumferential surface of the ninth cylind-
rical section 7-26.

[0198] A sixth spacer 7-31 is provided between the
inner ring 21-1 of the second double-row roller bearing
21 and the step flange 22-1 of the second step sprocket
assembly 22.

[0199] The inner ring 21-1 of the second double-row
roller bearing 21 abuts against the step flange 22-1 of the
second step sprocket assembly 22 and against the fourth
ferrule 7-30 through the sixth spacer 7-31.

[0200] According to the above embodiments of the
present disclosure, as shown in fig. 7, an eleventh cy-
lindrical section 7-32 are provided on the driving spindle 7
adjacent to the tenth cylindrical section 7-29 of the driving
spindle 7.

[0201] An annular seventh spacer 7-33 is provided on
the outer circumferential surface of the eleventh cylind-
rical section 7-32.

[0202] A single-row rolling bearing 16 is provided on
the outer circumferential surface of the two axial ends of
the seventh spacers 7-33, respectively.

[0203] A second steering plate mounting portion 23 is
provided on the outer ring 16-1 of the two single-row
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rolling bearings 16.

[0204] A second steering plate 24 is mounted on the
second steering plate mounting portion 23 through con-
vex-concave fit, and another step wheel (not shown) of
the escalator step 15 is rolled and fitted on the second
steering plate 24.

[0205] The step flange 22-1 of the second step sprock-
etassembly 22 abuts against the inner ring 16-2 of one of
the single row rolling bearings 16 and abuts against the
seventh spacer 7-33.

[0206] The stepped flange 22-1 is supported by the
driving spindle 7 atits two ends in the axial direction of the
driving spindle 7 (for example, one end is supported by
the fourth ferrule 7-30 and the other end is supported by
the outer circumferential surface of a part of the tenth
cylindrical section 7-29), so that the spline structure
provided on the outer circumferential surface of the tenth
cylindrical section 7-29 does not bear radial pressure, but
only bears driving torque.

[0207] As shown in fig. 7, a second stopper 7-34 is
connected to the second steering plate mounting portion
23 by fasteners and extends to the rolling body of another
single-row rolling bearing 16 along the radial direction of
the eleventh cylindrical section 7-32, thereby blocking the
outerring 16-1 of the other single-row rolling bearing 16 in
the axial direction.

[0208] The second steering plate mounting portion 23
is provided with a second mounting portion boss 23-1.
[0209] The seventh spacer 7-33 is provided with a
spacer boss 7-33-1 facing the second mounting boss
23-1.

[0210] The outer ring 16-1 of the two single-row rolling
bearings 16 respectively abuts against the two axial ends
of the second mounting boss 23-1.

[0211] The innerring 16-2 of the two single-row rolling
bearings 16 abuts against the two axial ends of the
spacer bosses 7-33-1, respectively.

[0212] According to the above embodiments of the
presentdisclosure, as shownin fig. 7, the seventh spacer
7-33 abuts against a step portion 7-35 formed between
the eleventh cylindrical section 7-32 and the eighth cy-
lindrical section 7-20.

[0213] According to the above-mentioned embodi-
ments of the present disclosure, as shown in figs. 9 to
10, the third gear box 12 includes an output gear 12-1, a
firstinput gear 12-6, a handrail belt spindle gear 12-7 and
a second input gear 12-8 arranged in its housing.
[0214] The fifth driving motor 5 drives the first input
gear 12-6 through its gear transmission mechanism such
as a planetary gear train (not shown).

[0215] The sixth driving motor 6 drives the second input
gear 12-8 through its gear transmission mechanism such
as a planetary gear train (not shown).

[0216] The first input gear 12-6 is simultaneously
matched with the output gear 12-1 and the handrail belt
spindle gear 12-7.

[0217] The second input gear 12-8 is engaged with the
handrail belt spindle gear 12-7.
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[0218] The driving torque of the fifth driving motor 5 is
transmitted to the driving spindle 7 through the input gear
12-1 and to the handrail belt spindle 8 through the hand-
rail belt spindle gear 12-7.

[0219] The driving torque of the sixth driving motor 6 is
transmitted to the handrail belt spindle 8 through the
handrail belt spindle gear 12-7.

[0220] According to the above embodiments of the
present disclosure, as shown in fig. 11, a spline structure
is provided on the outer circumferential surface of a part
8-1 of the handrail spindle 8.

[0221] The handrail belt spindle gear 12-7 has a hand-
rail belt gear through hole 12-7-1, and a spline structure is
arranged on the inner circumferential surface of the
handrail belt gear through hole 12-7-1.

[0222] The handrail main shaft 8 is fitted in the handrail
belt gear through hole 12-7-1, and the spline structure on
the inner circumferential surface of the handrail belt gear
through hole 12-7-1 is fitted with the spline structure on
the outer circumferential surface of the part of the hand-
rail belt spindle 8.

[0223] According to the above embodiments of the
present disclosure, as shown in fig. 9, two handrail as-
semblies 9 are provided on both axial ends of the handrail
belt spindle 8 respectively.

[0224] The rotation of the handrail belt spindle 8 drives
the handrail assemblies 9 to move.

[0225] According to the above-mentioned embodi-
ments of the present disclosure, as shown in fig. 11, a
third closing member 25 and a fourth closing member 26
are further provided on the handrail belt spindle 8.
[0226] The third closing member 25 and the fourth
closing member 26 are fixedly connected to both sides
of the housing 12-2 of the third gear box 12 through
fasteners.

[0227] Asshown infig. 11, the housing 12-2 of the third
gear box 12 is provided with a third gear box opening
12-9. A handrail belt spindle gear axial extension 12-7-2
of the handrail belt spindle gear 12-7 is arranged in the
third gear box opening 12-9 and extends out of the
housing 12-2 of the third gear box 12 from the third gear
box opening 12-9.

[0228] The handrail belt spindle gear axial extension
12-7-2is supported by the handrail belt spindle 8 atits two
ends along the axial direction of the handrail belt spindle 8
(for example, one end is supported by the handrail belt
spindle 8 and the other end is supported by the handrail
belt spindle collar provided on the handrail spindle 8), so
that the spline structure on the outer circumferential sur-
face of the part of the handrail belt spindle 8 does not bear
radial pressure, but only bears driving torque.

[0229] A radial spacer 27 is provided in the third gear
box opening 12-9. The radial spacer 27 is located be-
tween the handrail belt spindle gear axial extension
12-7-2 and an inner circumferential surface of the third
gear box opening 12-9 in the radial direction of the third
gear box opening 12-0.

[0230] The radial spacer 27 abuts against a step
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formed on the handrail belt spindle gear axial extension
12-7-2 at one side thereof. The third closing member 25
and the fourth closing member 26 abut against the other
side of the radial spacer 27 through a stopper.

Claims

1. A driving device for escalators, comprising a first
driving motor (1), a second driving motor (2), a first
gearbox (10), adriving spindle (7) and a handrail belt
spindle (8), wherein the first driving motor and the
second driving motor are connected with the first
gear box (10), the driving torque of the first driving
motor and the second driving motor is transmitted to
the driving spindle through the first gear box,

characterized in that the driving device further
comprises a third driving motor (3), a fourth
driving motor (4) and a second gearbox (11),
wherein the third driving motor and the fourth
driving motor are connected with the second
gear box (11), and the driving torque of the third
driving motor and the fourth driving motor are
transmitted to the driving spindle through the
second gear box;

at least one fifth driving motor (5), at least one
sixth driving motor (6) and at least one third
gearbox (12); the fifth driving motor and the sixth
driving motor are connected with the third gear
box (12);

the driving torque of the fifth driving motor and
the sixth driving motor is transmitted to the driv-
ing spindle and the handrail belt spindle through
the third gear box.

2. The driving device according to claim 1, wherein,

the fifth driving motor (5) is arranged between
the driving spindle (7) and the handrail belt
spindle (8);

the handrail belt spindle is arranged between the
fifth driving motor and the sixth driving motor (6);
the third gear box (12) is disposed between the
first gear box (10) and the second gear box (11)
and is disposed closer to the first gear box than
the second gear box; and wherein,

in a direction parallel to an axis of the handrail
belt spindle, the fifth driving motor and the sixth
driving motor (6) are both located between the
handrail belt assemblies (9) arranged on two
axial ends of the handrail belt spindle; and
wherein,

the first driving motor (1) and the second driving
motor (2) are connected with the first gear box
(10) through a gear transmission mechanism;
the third driving motor (3) and the fourth driving
motor (4) are connected with the second gear
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box (11) through a gear transmission mechan-
ism;

the fifth driving motor (5) and the sixth driving
motor (6) are connected with said at least one
third gear box (12) through a gear transmission
mechanism.

3. The driving device according to claim 2, wherein,

the third gear box (12) comprises an output gear
(12-1), a first input gear (12-6), a handrail belt
spindle gear (12-7) and a second input gear
(12-8) which are arranged in a housing of the
third gear box;

the fifth driving motor (5) drives the first input
gear;

the sixth driving motor (6) drives the second
input gear;

the first input gear is matched with the output
gear and the handrail belt spindle gear at the
same time;

the second input gear is matched with the hand-
rail belt spindle gear;

the driving torque of the fifth driving motor is
transmitted to the driving spindle (7) through
the input gear and to the handrail belt spindle
(8) through the handrail belt spindle gear;

the driving torque of the sixth driving motor is
transmitted to the handrail belt spindle through
the handrail belt spindle gear.

4. The driving device according to claim 3, wherein,

a spline structure is arranged on the outer cir-
cumferential surface of a part (8-1) of handrail
belt spindle (8);

the handrail belt spindle gear (12-7) is provided
with a handrail gear through hole (12-7-1) ,and a
spline structure is arranged on the inner circum-
ferential surface of the handrail gear through
hole;

the handrail belt spindle is fitted in the handrail
gear through hole, and the spline structure on
the inner circumferential surface of the handrail
gear through hole is fitted with the spline struc-
ture on the outer circumferential surface of the
part of the handrail belt spindle, and

wherein,

the handrail belt assembly (9) are arranged on
two axial ends of the handrail belt spindle;

the rotation of the handrail belt spindle drives the
handrail belt assembly to move.

5. The driving device according to claim 4, wherein,

the handrail belt spindle (8) is also provided with
a third sealing piece and a fourth sealing piece;
the third sealing piece and the fourth sealing
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piece are respectively and fixedly connected to
two sides of the housing of the third gear box
through fasteners.

6. The driving device according to claim 5, wherein,

a spline structure is arranged on the outer cir-
cumferential surface of the first axial end (7-1) of
the driving spindle (7);

the output gear (10-1) of the first gear box (10) is
provided with an output gear through hole
(10-2) , and the inner circumferential surface
of the output gear through hole is provided with
a spline structure;

the first axial end of the driving spindle is fitted in
the output gear through hole of the output gear of
the first gearbox, and the spline structure of the
first axial end of the driving spindle is fitted with
the spline structure of the output gear through
hole.

7. The driving device according to claim 6, wherein,

a first axial protrusion (7-2) extending outward
from the first axial end (7-1) of the driving spindle
(7);

a first axial end cap (7-3) is fixedly fitted on the
first axial protrusion through a fastener and
abuts against the output gear (10-1) of the first
gear box (10), and wherein,

a first annular recess (7-4) is arranged on the
driving spindle adjacent to the first axial end of
the driving spindle;

afirst cylindrical section (7-5) is arranged on the
driving spindle adjacent to the first annular re-
cess of the driving spindle;

a first ferrule (7-6) is arranged on the outer
circumferential surface of the first cylindrical
section, and the first ferrule is located between
an extended part of the output gear of the first
gearbox and the outer circumferential surface of
the first cylindrical section;

a first double-row roller bearing (13) is arranged
on the first cylindrical section; a first spacer (7-7)
is arranged between an inner ring (13-1) of the
first double-row roller bearing and the extended
part of the output gear of the first gear box; the
extended part of the output gear of the first gear
box abuts against the inner ring of the first dou-
ble-row roller bearing through the first spacer.

8. The driving device according to claim 7, wherein,

a second cylindrical section (7-8) is arranged on
the driving spindle (7) adjacent to the first cy-
lindrical section (7-5) of the driving spindle;
afirst step sprocket assembly (14)is fitted on the
second cylindrical section;
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the first step sprocket assembly comprises a
step flange (14-1) and a step sprocket (14-2),
wherein the step sprocket is connected to the
step flange through a fastener and is matched
with the steps (15) of the escalator;

the step flange is provided with a step flange
through hole (14-3);

the step flange is matched with the spline struc-
ture arranged on the outer circumferential sur-
face of the second cylindrical section through
the spline structure arranged on the inner cir-
cumferential surface of the step flange through
hole.

9. The driving device according to claim 8, wherein,

a second ferrule (7-9) is arranged on the outer
circumferential surface of the first cylindrical
section (7-5), and the second ferrule is located
between the step flange (14-1) and the outer
circumferential surface of the first cylindrical
section (7-5);

a second spacer (7-10) is arranged between the
inner ring (13-1) of the first double-row roller
bearing (13) and the step flange;

the inner ring of the first double-row roller bear-
ing abuts against the step flange through the
second spacer.

10. The driving device according to claim 9, wherein,

a third cylindrical section (7-11) is arranged on
the driving spindle (7) adjacent to the second
cylindrical section (7-8) of the driving spindle;
aring-shaped third spacer (7-12) is arranged on
the outer circumferential surface of the third
cylindrical section;

two single-row rolling bearings (16) are respec-
tively arranged on the outer circumferential sur-
faces of the two axial ends of the third spacer;
a first steering plate mounting part (17) is ar-
ranged on the outer rings (16-1) of the two
single-row rolling bearings;

a first steering plate (18) is installed on the first
steering plate mounting part through convex-
concave fit, and one of the step runner of the
escalator is rolling fitted on the first steering
plate;

the stepped flange (14-1) abuts against the inner
ring (16-2) of one of the single-row rolling bear-
ings and abuts against the third spacer;

a first stopper (7-13) is connected to the first
steering plate mounting part through a fastener
and extends to the rolling body of another single-
row rolling bearing along the radial direction of
the third cylindrical section (7-11), thereby block-
ing the outer ring of the other single-row rolling
bearing in the axial direction;
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a first mounting part boss (17-1) is arranged on
the first steering plate mounting part;

a spacer boss (7-12-1) facing the first mounting
part boss is arranged on the third spacer;

the outer rings of the two single-row rolling bear-
ings respectively abut against the two axial ends
of the first mounting part boss;

the inner rings of the two single-row rolling bear-
ings respectively abut against the two axial ends
of the spacer boss.

11. The driving device according to claim 10, wherein,

a fourth cylindrical section (7-14) and a fifth
cylindrical section (7-15) are sequentially ar-
ranged on the driving spindle (7) adjacent to
the third cylindrical section (7-11) of the driving
spindle;

a fourth spacer (7-16) in the shape of a ring is
arranged on an outer circumferential surface of
the fourth cylindrical section;

afirstaxial end of the fourth spaceris fitted on the
third cylindrical section;

a second axial end of the fourth spacer is fitted
on the fifth cylindrical section, and

wherein,

the inner ring (16-2) of the other single-row roll-
ing bearing (16) and the third spacer (7-12) abut
against the first axial end of the fourth spacer;
the output gear (12-1) of the third gear box (12)
abuts against a step portion (7-16-1) provided
on the second axial end of the fourth spacer;

a first closing part (19) is also arranged on the
outer surface of the fourth spacer; the first clos-
ing member (19) is fixedly connected to the first
side (12-3) of the housing (12-2) of the third gear
box by fastener, and

wherein,

a sixth cylindrical section (7-17) is arranged on
the driving spindle (7) adjacent to the fifth cy-
lindrical section of the driving spindle;

a spline structure is arranged on the outer cir-
cumferential surface of the sixth cylindrical sec-
tion;

the output gear of the third gearbox is provided
with an output gear through hole (12-4), and the
inner circumferential surface of the output gear
through hole of the output gear of the third gear-
box is provided with a spline structure;

the sixth cylindrical section of the driving spindle
is splined in the output gear through hole of the
output gear of the third gearbox.

12. The driving device according to claim 11, wherein,

a second annular recess (7-18) is arranged on
the driving spindle (7) adjacent to the sixth cy-
lindrical section (7-17) of the driving spindle;
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a seventh cylindrical section (7-19) and an
eighth cylindrical section (7-20) are sequentially
arranged on the driving spindle adjacent to the
second annular recess of the driving spindle;
the output gear (12-1) of the third gearbox (12) is
fitted on the seventh cylindrical section and
abuts against a step portion (7-21) formed be-
tween the seventh cylindrical section and the
eighth cylindrical section;

a second closing part (20) is also arranged on
the outer surface of the eighth cylindrical sec-
tion;

the second closing member (20) is fixedly con-
nected to the second side (12-5) of the housing
(12-2) of the third gear box by fastener.

13. The driving device according to claim 12, wherein,

a spline structure is arranged on the outer cir-
cumferential surface of the second axial end
(7-22) of the driving spindle (7);

the output gear (11-1) of the second gearbox
(11) is provided with an output gear through hole
(11-2), and the inner circumferential surface of
the output gear through hole is provided with a
spline structure;

the second axial end of the driving spindle is
fitted in the output gear through hole of the out-
put gear of the second gearbox, and the spline
structure of the second axial end of the driving
spindle is fitted with the spline structure of the
output gear through hole, and

wherein,

a second axial protrusion (7-23) extending out-
ward from the second axial end of the driving
spindle;

a second axial end cap (7-24) is fixedly fitted on
the second axial protrusion through a fastener
and abuts against the output gear of the second
gearbox.

14. The driving device according to claim 13, wherein,

a third annular recess (7-25) is arranged on the
driving spindle (7) adjacent to the second axial
end (7-22) of the driving spindle;

a ninth cylindrical section (7-26) is arranged on
the driving spindle adjacent to the third annular
recess of the driving spindle;

a third collar (7-27) is arranged on the outer
circumferential surface of the ninth cylindrical
section, and the third collar is located between
an extended part of the output gear (11-1) of the
second gearbox (11) and the outer circumferen-
tial surface of the ninth cylindrical section;

a second double-row roller bearing (21) is ar-
ranged on the ninth cylindrical section;

a fifth spacer (7-28) is arranged between the
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inner ring (21-1) of the second double-row roller
bearing and the extended part of the output gear
of the second gearbox;

the extended part of the output gear of the
second gear box abuts against the inner ring
of the second double-row roller bearing through
the fifth spacer.

15. The driving device according to claim 14, wherein,

a tenth cylindrical section (7-29) is arranged on
the driving spindle (7) adjacent to the ninth cy-
lindrical section (7-26) of the driving spindle;
asecond step sprocket assembly (22) is fitted on
the tenth cylindrical section; the second step
sprocket assembly comprises a step flange
(22-1) and a step sprocket (22-2), wherein the
step sprocket is connected to the step flange
through a fastener and is matched with the steps
(15) of the escalator;

the step flange is provided with a step flange
through hole (22-3);

the step flange is matched with the spline struc-
ture arranged on the outer circumferential sur-
face of the tenth cylindrical section through the
spline structure arranged on the inner circum-
ferential surface of the step flange through hole,
and

wherein,

a fourth collar (7-30) is also arranged on the
outer circumferential surface of the ninth cylind-
rical section, and the fourth collar is located
between the step flange and the outer circum-
ferential surface of the ninth cylindrical section;
a sixth spacer (7-31) is arranged between the
inner ring (21-1) of the second double-row roller
bearing (21) and the step flange of the second
step sprocket assembly;

the inner ring of the second double-row roller
bearing abuts against the step flange of the
second step sprocket assembly through the
sixth spacer.

16. The driving device according to claim 15, wherein,

an eleventh cylindrical section (7-32) is ar-
ranged on the driving spindle (7) adjacent to
the tenth cylindrical section (7-29) of the driving
spindle;

an annular seventh spacer (7-33) is arranged on
the outer circumferential surface of the eleventh
cylindrical section;

two single-row rolling bearings (16) are respec-
tively arranged on the outer circumferential sur-
faces of the two axial ends of the seventh
spacer;

a second steering plate mounting part (23) is
arranged on the outer rings (16-1) of the two
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single-row rolling bearings;

a second steering plate (24) is installed on the
second steering plate mounting part through
convex-concave fit, and another step runner
of the escalator steps (15) is rolled and matched
on the second steering plate;

the stepped flange (22-1) abuts against the inner
ring (16-2) of one of the single-row rolling bear-
ings and abuts against the seventh spacer
(7-33);

a second stopper (7-34) is connected to the
second steering plate mounting part through a
fastener and extends to the rolling body of an-
other single-row rolling bearing along the radial
direction of the eleventh cylindrical section,
thereby blocking the outer ring of the other sin-
gle-row rolling bearing in the axial direction;

a second mounting part boss (23-1) is arranged
on the second steering plate mounting part;
aspacer boss (7-33-1)facing the second mount-
ing part boss is arranged on the seventh spacer;
the outer rings of the two single-row rolling bear-
ings respectively abut against the two axial ends
of the second mounting part boss;

the inner rings of the two single-row rolling bear-
ings respectively abut against the two axial ends
of the spacer boss, and

wherein,

the seventh spacer abuts against a step portion
(7-35) formed between the eleventh cylindrical
section of the driving spindle and the eighth
cylindrical section (7-20) of the driving spindle.

Patentanspriiche

1.

Antriebsvorrichtung fiir Fahrtreppen, die einen ers-
ten Antriebsmotor (1), einen zweiten Antriebsmotor
(2), ein erstes Getriebe (10), eine Antriebsspindel (7)
und eine Handlaufgurtspindel (8) umfasst, wobei der
erste Antriebsmotor und der zweite Antriebsmotor
mit dem ersten Getriebe (10) verbunden sind, das
Antriebsmoment des ersten Antriebsmotors und des
zweiten Antriebsmotors Uiber das erste Getriebe zur
Antriebsspindel Ubertragen wird,

dadurch gekennzeichnet, dass die Antriebs-
vorrichtung ferner Folgendes umfasst

einen dritten Antriebsmotor (3), einen vierten
Antriebsmotor (4) und ein zweites Getriebe
(11), wobei der dritte Antriebsmotor und der
vierte Antriebsmotor mit dem zweiten Getriebe
(11) verbunden sind und das Antriebsmoment
des dritten Antriebsmotors und des vierten An-
triebsmotors Uber das zweite Getriebe zur An-
triebsspindel ibertragen werden;

mindestens einen fiinften Antriebsmotor (5),
mindestens einen sechsten Antriebsmotor (6)
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und mindestens ein drittes Getriebe (12);

der fiinfte Antriebsmotor und der sechste An-
triebsmotor sind mit dem dritten Getriebe (12)
verbunden;

das Antriebsmoment des flinften Antriebsmo-
tors und des sechsten Antriebsmotors wird tiber
das dritte Getriebe zur Antriebsspindel und zur
Handlaufgurtspindel tbertragen.

2. Antriebsvorrichtung nach Anspruch 1, wobei,

der funfte Antriebsmotor (5) zwischen der An-
triebsspindel (7) und der Handlaufgurtspindel
(8) angeordnet ist;

die Handlaufgurtspindel zwischen dem flinften
Antriebsmotor und dem sechsten Antriebsmotor
(6) angeordnet ist;

das dritte Getriebe (12) zwischen dem ersten
Getriebe (10) und dem zweiten Getriebe (11)
angebrachtistund ndher am ersten Getriebe als
am zweiten Getriebe angebracht ist; und wobei,
in einer Richtung parallel zu einer Achse der
Handlaufgurtspindel der fiinfte Antriebsmotor
und der sechste Antriebsmotor (6) sich beide
zwischen den Handlaufgurtanordnungen (9)
befinden, die an zwei axialen Enden der Hand-
laufgurtspindel angeordnet sind; und

wobei,

der erste Antriebsmotor (1) und der zweite An-
triebsmotor (2) Uber einen Zahnradibertra-
gungsmechanismus mit dem ersten Getriebe
(10) verbunden sind;

der dritte Antriebsmotor (3) und der vierte An-
triebsmotor (4) Uber einen Zahnradibertra-
gungsmechanismus mit dem zweiten Getriebe
(11) verbunden sind;

der flinfte Antriebsmotor (5) und der sechste
Antriebsmotor (6) Uber einen Zahnradibertra-
gungsmechanismus mit dem mindestens einen
dritten Getriebe (12) verbunden sind.

3. Antriebsvorrichtung nach Anspruch 2, wobei,

das dritte Getriebe (12) ein Abtriebsrad (12-1),
ein erstes Antriebsrad (12-6), ein Handlaufgurt-
spindelrad (12-7) und ein zweites Antriebsrad
(12-8) umfasst, die in einem Gehause des drit-
ten Getriebes angeordnet sind;

der flinfte Antriebsmotor (5) das erste Antriebs-
rad antreibt;

der sechste Antriebsmotor (6) das zweite An-
triebsrad antreibt;

das erste Antriebsrad an das Abtriebsrad und
das Handlaufgurtspindelrad gleichzeitig ange-
glichen ist;

das zweite Antriebsrad an das Handlaufgurt-
spindelrad angeglichen ist;

das Antriebsmoment des flinften Antriebsmo-
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tors uUber das Antriebsrad zur Antriebsspindel
(7) und Uber das Handlaufgurtspindelrad zur
Handlaufgurtspindel (8) Gbertragen wird;

das Antriebsmoment des sechsten Antriebsmo-
tors Giber das Handlaufgurtspindelrad zur Hand-
laufgurtspindel Gbertragen wird.

4. Antriebsvorrichtung nach Anspruch 3, wobei,

auf der AuBRenumfangsflache eines Teils (8-1)
einer Handlaufgurtspindel (8) eine Keilstruktur
angeordnet ist;

das Handlaufgurtspindelrad (12-7) mit einem
Handlaufraddurchgangsloch (12-7-1) versehen
ist und auf der Innenumfangsflache des Hand-
laufraddurchgangslochs eine Keilstruktur ange-
ordnet ist;

die Handlaufgurtspindel in das Handlaufrad-
durchgangsloch eingesetztist und die Keilstruk-
tur auf der Innenumfangsflache des Handlauf-
raddurchgangslochs an der Keilstruktur auf der
Aufenumfangsflache des Teils der Handlauf-
gurtspindel montiert ist, und

wobei,

die Handlaufgurtanordnung (9) an zwei axialen
Ende der Handlaufgurtspindel angeordnet ist;
die Drehung der Handlaufgurtspindel treibt die
Handlaufgurtanordnung zum Bewegen an.

5. Antriebsvorrichtung nach Anspruch 4, wobei,

die Handlaufgurtspindel (8) aulRerdem mit ei-
nem dritten Dichtungsstick und einem vierten
Dichtungssttick versehen ist;

das dritte Dichtungsstiick und das vierte Dich-
tungsstuck jeweils Uber Befestigungsmittel fest
mit zwei Seiten des Gehauses des dritten Ge-
triebes verbunden sind.

6. Antriebsvorrichtung nach Anspruch 5, wobei,

aufder Aulienumfangsflache des ersten axialen
Endes (7-1) der Antriebsspindel (7) eine Keil-
struktur angeordnet ist;

das Abtriebsrad (10-1) des ersten Getriebes
(10) mit einem Abtriebsraddurchgangsloch
(10-2) versehen und die Innenumfangsflache
des Abtriebsraddurchgangslochs mit einer Keil-
struktur versehen ist;

das erste axiale Ende der Antriebsspindel in das
Abtriebsraddurchgangsloch des Abtriebsrads
des ersten Getriebes eingesetzt ist und die Keil-
struktur Abtriebsraddurchgangslochs an der
Keilstruktur des ersten axialen Endes der An-
triebsspindel montiert ist.

7. Antriebsvorrichtung nach Anspruch 6, wobei,
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ein erster axialer Vorsprung (7-2), der sich vom
ersten axialen Ende (7-1) der Antriebsspindel
(7) nach aulen erstreckt;

eine erste axiale Endkappe (7-3) Uber ein Be-
festigungsmittel fest am ersten axialen Vor-
sprung montiert ist und am Abtriebsrad (10-1)
des ersten Getriebes (10) anliegt, und

wobei,

an der Antriebsspindel neben dem ersten axia-
len Ende der Antriebsspindel eine erste ring-
férmige Ausnehmung (7-4) angeordnet ist;

an der Antriebsspindel neben der ersten ring-
férmigen Ausnehmung der Antriebsspindel ein
erster zylindrischer Bereich (7-5) angeordnet
ist;

auf der AuBenumfangsflache des ersten zylind-
rischen Bereichs eine erste Hilse (7-6) ange-
ordnet ist und die erste Hilse sich zwischen
einem verlangerten Teil des Abtriebsrads des
ersten Getriebes und der Aulenumfangsflache
des ersten zylindrischen Bereichs befindet;
auf dem zylindrischen Bereich ein erstes zwei-
reihiges Walzlager (13) angeordnet ist;
zwischen einem Innenring (13-1) des ersten
zweireihigen Walzlagers und dem verlangerten
Teil des Abtriebsrads des ersten Getriebes ein
erster Abstandhalter (7-7) angeordnet ist;
derverlangerte Teil des Abtriebsrads des ersten
Getriebes am Innenring des ersten zweireihigen
Walzlagers Uber den ersten Abstandhalter an-
liegt.

8. Antriebsvorrichtung nach Anspruch 7, wobei,

auf der Antriebsspindel (7) neben dem ersten
zylindrischen Bereich (7-5) der Antriebsspindel
ein zweiter zylindrischer Bereich (7-8) angeord-
net ist;

am zweiten zylindrischen Bereich eine erste
Stufenritzelanordnung (14) eingesetzt ist;

die erste Stufenritzelanordnung einen Stufen-
flansch (14-1) und ein Stufenritzel (14-2) um-
fasst, wobei das Stufenritzel Gber ein Befesti-
gungsmittel mit dem Stufenflansch verbunden
und an die Stufen (15) der Fahrtreppe ange-
glichen ist;

der Stufenflansch mit einem Stufenflansch-
durchgangsloch (14-3) versehen ist;

der Stufenflansch an die Keilstruktur angegli-
chen ist, die auf der Auienumfangsflache des
zweiten zylindrischen Bereichs durch die Keil-
struktur angeordnet ist, die auf der Innenum-
fangsflache des Stufenflanschdurchgangslochs
angeordnet ist.

9. Antriebsvorrichtung nach Anspruch 8, wobei,

auf der AuBenumfangsflache des ersten zylind-
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rischen Bereichs (7-5) eine zweite Hilse (7-9)
angeordnet ist und die zweite Hulse sich zwi-
schendem Stufenflansch (14-1) und der Auf3en-
umfangsflache des ersten zylindrischen Be-
reichs (7-5) befindet;

zwischen dem Innenring (13-1) des ersten zwei-
reihigen Walzlagers (13) und dem Stufen-
flansch ein zweiter Abstandhalter (7-10) ange-
ordnet ist;

der Innenring des ersten zweireihigen Walzla-
gers Uber den zweiten Abstandhalter am Stu-
fenflansch anliegt.

10. Antriebsvorrichtung nach Anspruch 9, wobei,

auf der Antriebsspindel (7) neben dem zweiten
zylindrischen Bereich (7-8) der Antriebsspindel
ein dritter zylindrischer Bereich (7-11) angeord-
net ist;

auf der AuRenumfangsflache des dritten zylind-
rischen Bereichs ein ringférmiger dritter Ab-
standhalter (7-12) angeordnet ist;

aufden AulRenumfangsflachen der zwei axialen
Enden des dritten Abstandhalters jeweils zwei
einreihige Walzlager (16) angeordnet sind;

auf den AuBenringen (16-1) der zwei einreihi-
gen Walzlager ein erstes Lenkplattenmontage-
teil (17) angeordnet ist;

auf dem ersten Lenkplattenmontageteil mittels
einer Konvex-konkav-Passung eine erste Lenk-
platte (18)installiertist und eine der Stufenkufen
der Fahrtreppe auf der ersten Lenkplatte mon-
tiert rollt;

der gestufte Flansch (14-1) am Innenring (16-2)
von einem der einreihigen Walzlager anliegt und
am dritten Abstandhalter anliegt;

ein erster Anschlag (7-13) mittels eines Befesti-
gungsmittels mit dem ersten Lenkplattenmonta-
geteil verbunden ist und sich entlang der Radial-
richtung des dritten zylindrischen Bereichs
(7-11) zum Walzkoérper eines anderen einreihi-
gen Walzlagers erstreckt, wodurch der Auen-
ring des anderen einreihigen Walzlagers in der
Axialrichtung blockiert wird;

eine erste Montageteilerhéhung (17-1) auf dem
ersten Lenkplattenmontageteil angeordnet ist;
eine Abstandhaltererhéhung (7-12-1), die der
ersten Montageteilerhbhung zugewandt ist,
auf dem dritten Abstandhalter angeordnet ist;
die Aulenringe der zwei einreihigen Walzlager
jeweils an den zwei axialen Enden der ersten
Montageteilerhéhung anliegen;

die Innenringe der zwei einreihigen Walzlager
jeweils an den zwei axialen Enden der Abstand-
haltererhdhung anliegen.

11. Antriebsvorrichtung nach Anspruch 10, wobei,
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ein vierter zylindrischer Bereich (7-14) und ein
funfter zylindrischer Bereich (7-15) auf der An-
triebsspindel (7) neben dem dritten zylindri-
schen Bereich (7-11) der Antriebsspindel se-
quenziell angeordnet sind;

ein vierter Abstandhalter (7-16) in Form eines
Rings auf einer AuRenumfangsflache des vier-
ten zylindrischen Bereichs angeordnet ist;

ein erstes axiales Ende des vierten Abstandhal-
ters auf dem dritten zylindrischen Bereich mon-
tiert ist;

ein zweites axiales Ende des vierten Abstand-
halters auf dem funften zylindrischen Bereich
montiert ist, und

wobei,

der Innenring (16-2) des anderen einreihigen
Walzlagers (16) und der dritte Abstandhalter
(7-12) am ersten axialen Ende des vierten Ab-
standhalters anliegen;

das Abtriebsrad (12-1) des dritten Getriebes
(12) an einem Stufenabschnitt (7-16-1) anliegt,
der am zweiten axialen Ende des vierten Ab-
standhalters bereitgestellt ist;

ein erstes Verschlussteil (19) auch auf der Au-
Renflache des vierten Abstandhalters angeord-
net ist;

das erste Verschlusselement (19) mit der ersten
Seite (12-3) des Gehauses (12-2) des dritten
Getriebes mittels eines Befestigungselements
fest verbunden ist, und

wobei,

ein sechster zylindrischer Bereich (7-17) auf der
Antriebsspindel (7) neben dem fiinften zylindri-
schen Bereich der Antriebsspindel angeordnet
ist;

auf der AuBRenumfangsflache des sechsten zy-
lindrischen Bereichs eine Keilstruktur angeord-
net ist;

das Abtriebsrad des dritten Getriebes mit einem
Abtriebsraddurchgangsloch (12-4) versehen ist
und die Innenumfangsflache des Abtriebsrad-
durchgangslochs des Abtriebsrads des dritten
Getriebes mit einer Keilstruktur versehen ist;
der sechste zylindrische Bereich der Antriebs-
spindel im Abtriebsraddurchgangsloch des Ab-
triebsrads des dritten Getriebes verkeilt ist.

12. Antriebsvorrichtung nach Anspruch 11, wobei,

aufder Antriebsspindel (7) neben dem sechsten
zylindrischen Bereich (7-17) der Antriebsspin-
del eine zweite ringférmige Ausnehmung (7-18)
angeordnet ist;

auf der Antriebsspindel neben der zweiten ring-
férmigen Ausnehmung der Antriebsspindel ein
siebter zylindrischer Bereich (7-19) und ein ach-
ter zylindrischer Bereich (7-20) sequenziell an-
geordnet sind;
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das Abtriebsrad (12-1) des dritten Getriebes
(12) aufdem siebten zylindrischen Bereich mon-
tiert ist und an einem Stufenabschnitt (7-21)
anliegt, der zwischen dem siebten zylindrischen
Bereich und dem achten zylindrischen Bereich
gebildet ist;

ein zweites Verschlussteil (20) auch auf der
AuBenflache des achten zylindrischen Bereichs
angeordnet ist;

das zweite Verschlusselement (20) mitder zwei-
ten Seite (12-5) des Gehauses (12-2) des dritten
Getriebes mittels eines Befestigungselements
fest verbunden ist.

13. Antriebsvorrichtung nach Anspruch 12, wobei,

auf der AuRenumfangsflache des zweiten axia-
len Endes (7-22) der Antriebsspindel (7) eine
Keilstruktur angeordnet ist;

das Abtriebsrad (11-1) des zweiten Getriebes
(11) mit einem Abtriebsraddurchgangsloch
(11-2) versehen und die Innenumfangsflache
des Abtriebsraddurchgangslochs mit einer Keil-
struktur versehen ist;

das zweite axiale Ende der Antriebsspindel in
das Abtriebsraddurchgangsloch des Abtriebs-
rads des zweiten Getriebes eingesetzt ist und
die Keilstruktur des Abtriebsraddurchgangsl-
ochs an der Keilstruktur zweiten axialen Endes
der Antriebsspindel montiert ist und

wobei,

ein zweiter axialer Vorsprung (7-23), der sich
vom zweiten axialen Ende der Antriebsspindel
nach auf3en erstreckt;

eine zweite axiale Endkappe (7-24) Uber ein
Befestigungsmittel fest am zweiten axialen Vor-
sprung montiert ist und am Abtriebsrad des
zweiten Getriebes anliegt.

14. Antriebsvorrichtung nach Anspruch 13, wobei,

auf der Antriebsspindel (7) neben dem zweiten
axialen Ende (7-22) der Antriebsspindel eine
dritte ringformige Ausnehmung (7-25) angeord-
net ist;

an der Antriebsspindel neben der dritten ring-
férmigen Ausnehmung der Antriebsspindel ein
neunter zylindrischer Bereich (7-26) angeordnet
ist;

auf der AuRenumfangsflache des neunten zy-
lindrischen Bereichs ein dritter Bund (7-27) an-
geordnet ist und der dritte Bund sich zwischen
dem verlangerten Teil des Abtriebsrads (11-1)
des zweiten Getriebes (11) und der Auflenum-
fangsflache des neunten zylindrischen Bereichs
befindet;

auf dem neunten zylindrischen Bereich ein
zweites zweireihiges Walzlager (21) angeord-
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net ist;

zwischen dem Innenring (21-1) des zweiten
zweireihigen Walzlagers und dem verlangerten
Teil des Abtriebsrads des zweiten Getriebes ein
funfter Abstandhalter (7-28) angeordnet ist;
der verlangerte Teil des Abtriebsrads des zwei-
ten Getriebes am Innenring des ersten zweirei-
higen Walzlagers Uiber den fiinften Abstandhal-
ter anliegt.

15. Antriebsvorrichtung nach Anspruch 14, wobei,

auf der Antriebsspindel (7) neben dem neunten
zylindrischen Bereich (7-26) der Antriebsspin-
del ein zehnter zylindrischer Bereich (7-29) an-
geordnet ist;

am zehnten zylindrischen Bereich eine zweite
Stufenritzelanordnung (22) montiert ist;

die zweite Stufenritzelanordnung einen Stufen-
flansch (22-1) und ein Stufenritzel (22-2) um-
fasst, wobei das Stufenritzel (iber ein Befesti-
gungsmittel mit dem Stufenflansch verbunden
und an die Stufen (15) der Fahrtreppe ange-
glichen ist;

der Stufenflansch mit einem Stufenflansch-
durchgangsloch (22-3) versehen ist;

der Stufenflansch an die Keilstruktur angegli-
chen ist, die auf der AulRenumfangsflache des
zehnten zylindrischen Bereichs durch die Keil-
struktur angeordnet ist, die auf der Innenum-
fangsflache des Stufenflanschdurchgangslochs
angeordnet ist, und

wobei,

auf der AuRenumfangsflache des neunten zy-
lindrischen Bereichs auf3erdem ein vierter Bund
(7-30) angeordnet ist und der vierte Bund sich
zwischen dem Stufenflansch und der Aufien-
umfangsflache des neunten zylindrischen Be-
reichs befindet;

zwischen dem Innenring (21-1) des zweiten
zweireihigen Walzlagers (21) und dem Stufen-
flansch der zweiten Stufenritzelanordnung ein
sechster Abstandhalter (7-31) angeordnet ist;
der Innenring des zweiten zweireihigen Walz-
lagers am Stufenflansch der zweiten Stufenrit-
zelanordnung tiber den sechsten Abstandhalter
anliegt.

16. Antriebsvorrichtung nach Anspruch 15, wobei,

auf der Antriebsspindel (7) neben dem zahnten
zylindrischen Bereich (7-29) der Antriebsspin-
del ein elfter zylindrischer Bereich (7-32) ange-
ordnet ist;

auf der AuBenumfangsflache des elften zylindri-
schen Bereichs ein ringférmiger siebter Ab-
standhalter (7-33) angeordnet ist;

auf den AufRenumfangsflachen der zwei axialen
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Enden des siebten Abstandhalters jeweils zwei
einreihige Walzlager (16) angeordnet sind;

auf den AuBenringen (16-1) der zwei einreihi-
gen Walzlager ein zweites Lenkplattenmonta-
geteil (23) angeordnet ist;

auf dem zweiten Lenkplattenmontageteil eine
zweite Lenkplatte (24) uber eine Konvex-kon-
kav-Passung installiert ist und eine weitere Stu-
fenkufe der Fahrtreppenstufen (15) auf der
zweiten Lenkplatte gerollt wird und angeglichen
ist;

der gestufte Flansch (22-1) am Innenring (16-2)
von einem der einreihigen Walzlager anliegt und
am siebten Abstandhalter (7-33) anliegt;

ein zweiter Anschlag (7-34) mittels eines Befes-
tigungsmittels mit dem zweiten Lenkplatten-
montageteil verbunden ist und sich entlang
der Radialrichtung des elften zylindrischen Be-
reichs zum Walzkorper eines anderen einreihi-
gen Walzlagers erstreckt, wodurch der Auf3en-
ring des anderen einreihigen Walzlagers in der
Axialrichtung blockiert wird;

eine zweite Montageteilerh6hung (23-1) auf
dem zweiten Lenkplattenmontageteil angeord-
net ist;

eine Abstandhaltererhéhung (7-33-1), die der
zweiten Montageteilerhdhung zugewandt ist,
auf dem siebten Abstandhalter angeordnet ist;
die AulRenringe der zwei einreihigen Walzlager
jeweils an den zwei axialen Enden der zweiten
Montageteilerhohung anliegen;

die Innenringe der zwei einreihigen Walzlager
jeweils an den zwei axialen Enden der Abstand-
haltererhéhung anliegen, und

wobei,

der siebte Abstandhalter an einem Stufenab-
schnitt (7-35) anliegt, der zwischen dem elften
zylindrischen Bereich der Antriebsspindel und
dem achten zylindrischen Bereich (7-20) der
Antriebsspindel gebildet ist.

Revendications

Dispositif d’entrainement pour escaliers roulants,
comprenant un premier moteur d’entrainement (1),
un deuxiéme moteur d’entrainement (2), une pre-
miére boite d’engrenages (10), un axe d’entraine-
ment (7) et un axe de courroie de main courante (8),
dans lequel le premier moteur d’entrainement et le
deuxiéme moteur d’entrainement sont raccordés
avec la premiére boite d’engrenages (10), le couple
d’entrainement du premier moteur d’entrainement et
du deuxiéme moteur d’entrainement est transmis a
I'axe d’entrainement par le biais de la premiére boite
d’engrenages,

caractérisé en ce que le dispositif d’entrainement
comprend en outre :
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un troisieme moteur d’entrainement (3), un qua-
trieme moteur d’entrainement (4) et une deu-
xiéme boite d’engrenages (11), dans lequel le
troisieme moteur d’entrainement etle quatrieme
moteur d’entrainement sont raccordés avec la
deuxieme boite d’engrenages (11), et le couple
d’entrainement du troisieme moteur d’entraine-
ment et du quatrieme moteur d’entrainement
transmis a I'axe d’entrainement par le biais de
la deuxiéme boite d’engrenages ;

au moins un cinquiéme moteur d’entrainement
(5), au moins un sixieme moteur d’entrainement
(6) et au moins une troisiéme boite d’engrena-
ges (12);

le cinquieme moteur d’entrainement et le
sixiéme moteur d’entrainement sont raccordés
avec la troisieme boite d’engrenages (12) ;

le couple d’entrainement du cinquiéme moteur
d’entrainement et du sixieme moteur d’entrai-
nement est transmis a I'axe d’entrainement et a
I'axe de courroie de main courante parle biais de
la troisieme boite d’engrenages.

2. Dispositif d’entrainement selon la revendication 1,
dans lequel :

le cinquiéme moteur d’entrainement (5) est
agencé entre 'axe d’entrainement (7) et I'axe
de courroie de main courante (8) ;

I'axe de courroie de main courante est agencé
entre le cinquieme moteur d’entrainement et le
sixieme moteur d’entrainement (6) ;

la troisieme boite d’engrenages (12) est dispo-
sée entre la premiére boite d’engrenages (10) et
la deuxiéme boite d’engrenages (11) et est dis-
posée plus a proximité de la premiere boite
d’engrenages que de la deuxieme boite d’en-
grenages ; et dans lequel :

dans une direction paralléle a un axe de
I'axe de courroie de main courante, le cin-
quieme moteur d'entrainement et le
sixieme moteur d’entrainement (6) sont
tous deux situés entre les ensembles de
courroie de main courante (9) agencés
sur deux extrémités axiales de l'axe de
courroie de main courante ; et

dans lequel :

le premier moteur d’entrainement (1) et
le deuxieme moteur d’entrainement (2)
sont raccordés avec la premiére boite
d’engrenages (10) par le biais d’'un mé-
canisme de transmission par engrena-
ges;

le troisieme moteur d’entrainement (3)
et le quatrieme moteur d’entrainement
(4) sont raccordés avec la deuxieme
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boite d’engrenages (11) par le biais
d’un mécanisme de transmission par
engrenages ;

le cinquiéme moteur d’entrainement
(5) et le sixieme moteur d’entrainement
(6) sontraccordés avec ladite au moins
une troisieme boite d’engrenages (12)
par le biais d’'un mécanisme de trans-
mission par engrenages.

3. Dispositif d’entrainement selon la revendication 2,
dans lequel :

la troisiéme boite d’engrenages (12) comprend
un engrenage de sortie (12-1), un premier en-
grenage d’entrée (12-6), un engrenage d’axe de
courroie de main courante (12-7) et un second
engrenage d’entrée (12-8) qui sont agencés
dans un boitier de la troisieme boite d’engrena-
ges;

le cinquieme moteur d’entrainement (5) en-
traine le premier engrenage d’entrée ;

le sixieme moteur d’entrainement (6) entraine le
second engrenage de sortie ;

le premier engrenage d’entrée correspond a
I'engrenage de sortie et a I'engrenage d’axe
de courroie de main courante en méme temps ;
le second engrenage d’entrée correspond a
'engrenage d’axe de courroie de main cou-
rante ;

le couple d’entrainement du cinquiéme moteur
d’entrainement est transmis a I'axe d’entraine-
ment (7) par le biais de 'engrenage d’entrée et a
I'axe de courroie de main courante (8) par le
biais de I'engrenage d’axe de courroie de main
courante ;

le couple d’entrainement du sixieme moteur est
transmis a I'axe de courroie de main courante
par le biais de 'engrenage d’axe de courroie de
main courante.

4. Dispositif d’entrainement selon la revendication 3,
dans lequel :

une structure a cannelures est agencée sur la
surface circonférentielle externe d’une partie
(8-1) de I'axe de courroie de main courante (8) ;
I'engrenage d’axe de courroie de main courante
(12-7) est prévu avec un trou débouchant d’en-
grenage de main courante (12-7-1) et une struc-
ture a cannelures est agencée sur la surface
circonférentielle interne du trou débouchant
d’engrenage de main courante ;

I'axe de courroie de main courante est monté
dans le trou débouchant d’engrenage de main
courante, et la structure a cannelures sur la
surface circonférentielle interne du trou débou-
chant d’engrenage de main courante est mon-
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tée avec la structure a cannelures sur la surface
circonférentielle externe de la partie de I'axe de
courroie de main courante, et

dans lequel :

axiale par le biais d’une fixation et vient en butée

36

un premier évidement annulaire (7-4) est
agencé sur I'axe d’entrailnement adjacent a
la premiére extrémité axiale de I'axe d’en-
trailnement ;

5 une premiere section cylindrique (7-5) est
I’ensemble de courroie de main courante (9) agenceée sur 'axe d’entrainement adjacent
est agencé sur deux extrémités axiales de au premier évidement annulaire de I'axe
I’'axe de courroie de main courante ; d’entrainement ;
la rotation de I'axe de courroie de main une premiere virole (7-6) est agencée surla
courante entraine le déplacement de I'en- 70 surface circonférentielle externe de la pre-
semble de courroie de main courante. miére section cylindrique, et la premiéere
virole est située entre une partie étendue
5. Dispositif d’entrainement selon la revendication 4, de I'engrenage de sortie de la premiére
dans lequel : boite d’engrenages et la surface circonfé-
15 rentielle externe de la premiére section cy-
I'axe de courroie de main courante (8) est éga- lindrique ;
lement prévu avec une troisieme piece de scel- un premier palier a double rangée de rou-
lement et une quatriéme piéce de scellement ; leaux (13) est agencé sur la premiére sec-
la troisiéme piéce de scellement et la quatriéme tion cylindrique ;
piece de scellement sont respectivement et fi- 20 un premier dispositif d’'espacement (7-7)
xement raccordées aux deux cétés du boitier de est agencé entre une bague interne
la troisiéme boite d’engrenages par le biais de (13-1) du premier palier a double rangée
fixations. de rouleaux et la partie étendue de I'engre-
nage de sortie de la premiere boite d’en-
6. Dispositif d’entrainement selon la revendication 5, 25 grenages ; la partie étendue de I'engrenage
dans lequel : de sortie de la premiére boite d’engrenages
vient en butée contre la bague interne du
une structure a cannelures est agencée sur la premier palier a double rangée de rouleaux
surface circonférentielle externe de la premiére par le biais du premier dispositif d’espace-
extréemité axiale (7-1) de I'axe d’entrainement 30 ment.
(7);
I'engrenage de sortie (10-1) de la premiére boite 8. Dispositif d’entrainement selon la revendication 7,
d’engrenages (10) est prévu avec un trou dé- dans lequel :
bouchant d’engrenage de sortie (10-2), et la
surface circonférentielle interne du trou débou- 35 une deuxiéme section cylindrique (7-8) est
chant d’engrenage de sortie est prévue avec agenceée sur I'axe d’entrainement (7) adjacent
une structure a cannelures ; a la premiére section cylindrique (7-5) de I'axe
la premiére extrémité axiale de I'axe d’entraine- d’entrainement ;
ment est montée dans le trou débouchant d’en- un premier ensemble de pignon de marche (14)
grenage de sortie de 'engrenage de sortiedela 40 est monté sur la deuxiéme section cylindrique ;
premiéere boite d’engrenages, et la structure a le premier ensemble de pignon de marche
cannelures de la premiére extrémité axiale de comprend une bride de marche (14-1) et un
I'axe d’entrainement est montée avec la struc- pignon de marche (14-2), dans lequel le pignon
ture a cannelures du trou débouchant d’engre- de marche estraccordé ala bride de marche par
nage de sortie. 45 le biais d’'une fixation et correspond aux mar-
ches (15) de I'escalier roulant ;
7. Dispositif d’entrainement selon la revendication 6, la bride de marche est prévue avec un trou
dans lequel : débouchant de bride de marche (14-3) ;
la bride de marche correspond a la structure a
une premiére saillie axiale (7-2) s'étendant vers 50 cannelures agencée sur la surface circonféren-
I'extérieur a partir de la premiére extrémité tielle externe de la deuxiéme section cylindrique
axiale (7-1) de I'axe d’entrainement (7) ; par le biais de la structure & cannelures agencée
un premier capuchon d’extrémité axiale (7-3) est sur la surface circonférentielle interne du trou
monté, de maniére fixe, sur la premiére saillie débouchant de bride de marche.
55

contre I'engrenage de sortie (10-1) de la pre-
miére boite d’engrenages (10), et dans lequel :

9. Dispositif d’entrainement selon la revendication 8,
dans lequel :

19
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une seconde virole (7-9) est agencée sur la
surface circonférentielle externe de la premiére
section cylindrique (7-5), etla seconde virole est
située entre la bride de marche (14-1) et la
surface circonférentielle externe de la premiére
section cylindrique (7-5) ;

un deuxiéme dispositif d’espacement (7-10) est
agenceé entre la bague interne (13-1) du premier
palier a double rangée de rouleaux (13) et la
bride de marche ;

la bague interne du premier palier a double
rangée de rouleaux vient en butée contre la
bride de marche par le biais du deuxieme dis-
positif d’espacement.

10. Dispositif d’entrainement selon la revendication 9,
dans lequel :

une troisieme section cylindrique (7-11) est
agencée sur I'axe d’entrainement (7) adjacent
a la deuxieme section cylindrique (7-8) de I'axe
d’entrainement ;

un troisiéme dispositif d’espacement de forme
annulaire (7-12) est agencé sur la surface cir-
conférentielle externe de la troisieme section
cylindrique ;

deux paliers a une rangée de rouleaux (16) sont
respectivement agencés sur les surfaces cir-
conférentielles des deux extrémités axiales du
troisieme dispositif d’espacement ;

une premiére partie de montage de plaque de
direction (17) est agencée sur les bagues exter-
nes (16-1) des deux paliers a une rangée de
rouleaux ;

une premiére plaque de direction (18) est instal-
Iée sur la premiére partie de montage de plaque
de direction par le biais d’'un ajustement conve-
Xo-concave, et I'un parmi les galets mobiles de
marche de I'escalier roulant est monté, en rou-
lement, sur la premiére plaque de direction ;

la bride de marche (14-1) vient en butée contre
la bague interne (16-2) de I'un des paliers a une
rangée de rouleaux et vient en butée contre le
troisieme dispositif d’espacement ;

une premiére butée (7-13) est raccordée a la
premiére partie de montage de plaque de direc-
tion par le biais d'une fixation et s’étend vers le
corps de roulement d’un autre palier a une ran-
gée derouleaux le long de la direction radiale de
la troisiéme section cylindrique (7-11), bloquant
ainsi la bague externe de I'autre palier a une
rangée de rouleaux dans la direction axiale ;
un premier bossage de partie de montage (17-1)
estagencé surla premiére partie de montage de
plaque de direction ;

un bossage de dispositif d’espacement (7-12-1)
faisant face au premier bossage de partie de
montage est agencé sur le troisiéme dispositif
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d’espacement ;

les bagues externes des deux paliers a une
rangée de rouleaux viennent respectivement
en butée contre les deux extrémités axiales
du premier bossage de partie de montage ;

les bagues internes des deux paliers a une
rangée de roulement viennent respectivement
en butée contre les deux extrémités axiales du
bossage de dispositif d’espacement.

11. Dispositif d’entrainement selon la revendication 10,
dans lequel :

une quatrieme section cylindrique (7-14) et une
cinquiéme section cylindrique (7-15) sont sé-
quentiellement agencées sur 'axe d’entraine-
ment (7) adjacent a la troisieme section cylin-
drique (7-11) de I'axe d’entrainement ;

un quatrieme dispositif d’espacement (7-16) se
présentant sous la forme d’'une bague est
agencé sur une surface circonférentielle ex-
terne de la quatriéme section cylindrique ;

une premiére extrémité axiale du quatrieme dis-
positif d’espacement est montée sur la troisieme
section cylindrique ;

une seconde extrémité axiale du quatrieme dis-
positif d’espacement est montée sur la cin-
quiéme section cylindrique, et

dans lequel :

la bague interne (16-2) de l'autre palier a
une rangée de rouleaux (16) et le troisieme
dispositif d’espacement (7-12) viennent en
butée contre la premiére extrémité axiale du
quatrieme dispositif d’espacement ;
I'engrenage de sortie (12-1) de la troisiéme
boite d’engrenages (12) vient en butée
contre une partie de marche (7-16-1) pré-
vue sur la seconde extrémité axiale du qua-
trieme dispositif d’espacement ;

une premiére partie de fermeture (19) est
également agencée sur la surface externe
du quatrieme dispositif d’'espacement ;

le premier élément de fermeture (19) est
fixementraccordé au premier coté (12-3) du
boitier (12-2) de la troisieme boite d’engre-
nages par la fixation, et

dans lequel :

une sixiéme section cylindrique (7-17)
est agencée sur 'axe d’entrainement
(7) adjacent a la cinquiéme section cy-
lindrique de I'axe d’entrainement ;

une structure a cannelures est agen-
cée sur la surface circonférentielle ex-
terne de la sixieme section cylindrique ;
'engrenage de sortie de la troisiéme
boite d’engrenages est prévu avec un
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trou débouchant d’engrenage de sortie
(12-4), et la surface circonférentielle
interne du trou débouchant d’engre-
nage de sortie de 'engrenage de sortie
de la troisiéme boite d’engrenages est
prévue avec une structure a cannelu-
res;

la sixieme section cylindrique de 'axe
d’entrainement est cannelée dans le
trou débouchant d’engrenage de sortie
de 'engrenage de sortie de la troisieme
boite d’engrenages.

12. Dispositif d’entrainement selon la revendication 11,
dans lequel :

un deuxiéme évidement annulaire (7-18) est
agencé sur I'axe d’entrainement (7) adjacent
a la sixieme section cylindrique (7-17) de I'axe
d’entrainement ;

une septiéme section cylindrique (7-19) et une
huitiéme section cylindrique (7-20) sont séquen-
tiellement agencées sur I'axe d’entrainement
adjacent au deuxiéme évidement annulaire de
'axe d’entrainement ;

I'engrenage de sortie (12-1) de la troisiéme boite
d’engrenages (12) est monté sur la septieme
section cylindrique et vient en butée contre une
partie de marche (7-21) formée entre la sep-
tieme section cylindrique et la huitiéme section
cylindrique ;

une seconde partie de fermeture (20) est éga-
lement agencée sur la surface externe de la
huitieme section cylindrique ;

le second élément de fermeture (20) est fixe-
ment raccordé au second coté (12-5) du boitier
(12-2) de la troisieme boite d’engrenages par la
fixation.

13. Dispositif d’entrainement selon la revendication 12,
dans lequel :

une structure a cannelures est agencée sur la
surface circonférentielle externe de la seconde
extrémité axiale (7-22) de I'axe d’entrainement
(7);

'engrenage de sortie (11-1) de la deuxieme
boite d’engrenages (11) est prévu avec un trou
débouchant d’engrenage de sortie (11-2) et la
surface circonférentielle interne du trou débou-
chant d’engrenage de sortie est prévue avec
une structure a cannelures ;

la seconde extrémité axiale de I'axe d’entraine-
ment est montée dans le trou débouchant d’en-
grenage de sortie de I'engrenage de sortie de la
deuxiéme boite d’engrenages, et la structure a
cannelures de la seconde extrémité axiale de
'axe d’entrainement est montée avec la struc-
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ture a cannelures du trou débouchant d’engre-
nage de sortie, et
dans lequel :

une seconde saillie axiale (7-23) s’étendant
vers I'extérieur a partir de la seconde ex-
trémité axiale de I'axe d’entrainement ;

un second capuchon d’extrémité axiale
(7-24) est fixement monté sur la seconde
saillie axiale par le biais d’'une fixation et
vient en butée contre I'engrenage de sortie
de la deuxiéme boite d’engrenages.

14. Dispositif d’entrainement selon la revendication 13,
dans lequel :

un troisieme évidement annulaire (7-25) est
agencé sur I'axe d’entrainement (7) adjacent
a la seconde extrémité axiale (7-22) de I'axe
d’entrainement ;

une neuviéme section cylindrique (7-26) est
agencée sur 'axe d’entrainement adjacent au
troisiéme évidement annulaire de I'axe d’entrai-
nement ;

un troisieme collier (7-27) est agencé sur la
surface circonférentielle externe de la neuvieme
section cylindrique, et le troisiéme collier est
situé entre une partie étendue de I'engrenage
de sortie (11-1) de la deuxiéme boite d’engre-
nages (11) etla surface circonférentielle externe
de la neuviéme section cylindrique ;

un second palier & double rangée de rouleaux
(21) est agencé sur la neuvieme section cylin-
drique ;

un cinquiéme dispositif d’espacement (7-28) est
agence entre la bague interne (21-1) du second
palier a double rangée de rouleaux et la partie
étendue de I'engrenage de sortie de la deu-
xiéme boite d’engrenages ;

la partie étendue de I'engrenage de sortie de la
deuxiéme boite d’engrenages vient en butée
contre la bague interne du second palier a
double rangée de rouleaux par le biais du cin-
quieme dispositif d’espacement.

15. Dispositif d’entrainement selon la revendication 14,
dans lequel :

une dixieme section cylindrique (7-29) est agen-
cée sur 'axe d’entrainement (7) adjacent a la
neuvieme section cylindrique (7-26) de l'axe
d’entrainement ;

un second ensemble de pignon de marche (22)
est monté sur la dixieme section cylindrique ;
le second ensemble de pignon de marche
comprend une bride de marche (22-1) et un
pignon de marche (22-2), dans lequel le pignon
de marche estraccordé a la bride de marche par



41 EP 4 335 804 B1

le biais d’'une fixation et correspond aux mar-
ches (15) de I'escalier roulant ;

la bride de marche est prévue avec un trou
débouchant de bride de marche (22-3) ;

la bride de marche correspond a la structure a
cannelures agencée sur la surface circonféren-
tielle externe de la dixieme section cylindrique
par le biais de la structure a cannelures agencée
sur la surface circonférentielle interne du trou
débouchant de bride de marche, et

dans lequel :

un quatrieme collier (7-30) est également
agenceé sur la surface circonférentielle ex-
terne de la neuviéme section cylindrique et
le quatriéme collier est situé entre la bride
de marche et la surface circonférentielle
externe de la neuvieme section cylindrique ;
un sixieme dispositif d’espacement (7-31)
est agenceé entre la bague interne (21-1) du
second palier a double rangée de rouleaux
(21) et la bride de marche du second en-
semble de pignon de marche ;

la bague interne du second palier a double
rangée de rouleaux vient en butée contre la
bride de marche du second ensemble de
pignon de marche par le biais du sixiéme
dispositif d’espacement.

16. Dispositif d’entrainement selon la revendication 15,
dans lequel :

une onzieme section cylindrique (7-32) est
agencé sur I'axe d’entrainement (7) adjacent
a la dixieme section cylindrique (7-29) de I'axe
d’entrainement ;

un septieme dispositif d’espacement annulaire
(7-33) estagenceé surla surface circonférentielle
externe de la onziéme section cylindrique ;
deux paliers a une rangée de rouleaux (16) sont
respectivement agencés sur les surfaces cir-
conférentielles externes des deux extrémités
axiales du septiéme dispositif d’espacement ;
une seconde partie de montage de plaque de
direction (23) est agencée sur les bagues exter-
nes (16-1) des deux paliers a double rangée de
rouleaux ;

une seconde plaque de direction (24) est instal-
lée sur la seconde partie de montage de plaque
de direction par le biais d’un ajustement conve-
Xo-concave, et un autre galet mobile de marche
des marches d’escalier roulant (15) roule et
correspond sur la seconde plaque de direction ;
la bride de marche (22-1) vient en butée contre
la bague interne (16-2) de I'un des paliers a une
rangée de rouleaux et vient en butée contre le
septiéme dispositif d’espacement (7-33) ;

une seconde butée (7-34) est raccordée a la
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seconde partie de montage de plaque de direc-
tion par le biais d’'une fixation et s’étend vers le
corps de roulement d’'un autre palier a une ran-
gée derouleaux le long de la direction radiale de
la onziéme section cylindrique, bloquant ainsi la
bague externe de 'autre palier a une rangée de
rouleaux dans la direction axiale ;

un second bossage de partie de montage (23-1)
estagencé surla seconde partie de montage de
plaque de direction ;

un bossage de dispositif d’espacement (7-33-1)
faisant face au second bossage de partie de
montage est agencé sur le septieme dispositif
d’espacement ;

les bagues externes des deux paliers a une
rangée de rouleaux viennent respectivement
en butée contre les deux extrémités axiales
du second bossage de partie de montage ;

les bagues internes des deux paliers a une
rangée de rouleaux viennent respectivement
en butée contre les deux extrémités axiales
du bossage de dispositif d’espacement, et
dans lequel :

le septieme dispositif d’espacement vient en
butée contre une partie de marche (7-35) for-
mée entre la onziéme section cylindrique de
I'axe d’entrailnement et la huitiéme section cy-
lindrique (7-20) de I'axe d’entrainement.
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