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ESCALATOR APPARATUS

BACKGROUND OF THE INVENTION

Technical Field

The present invention relates to an escalator apparatus
which can be safely utilized not only by ordinary
passengers but also by special passengers who use vehicles
such as wheelchairs, baby carriages and shopping carts.

Background Art

Conventional escalators have been designed to ﬁranspprt
ordiﬁary passengers and hence the depth dimension of the
steps is about 400 mm. Therefore, it has been difficult to
transport wheelchairs or baby carriages safely while
maintaining their horizontal state.

Therefore, various suggestions have been made
including;

(1) a first arrangement in which, as in the case of
Japanese Patent Publication No. 41555/1981, one or more
large-sized steps‘having a sufficient depth dimension to
transport a wheelchair or the like are incorporated in
advance and man conveyor start and stop switches for
exclusive use by physically handicapped persons are
installed, the arrangement being such that operating such
stop switch causes the large-sized step to stop at the

entrance area without fail and pushing the exclusive start



mai ntai ning their horizontal state. Therefore, various suggestions have
been made including; (1) a first arrangenent in which, as in the case of
Japanese Patent Publication No. 41555/1981, one or nore |arge-sized steps
having a sufficient depth dinension to transport a wheelchair or the like
are-incorporated in advance and man copvgyor start and stop switches for
excl usive use by physically handi capped persons are installed, the
arrangenent being such that operating such stop switch causes the
- large-si zed step t stwpsequemb bhtYRERECh? bh DASHBLECT &I B t&R® 188sRitng t he

excl usive start .
causes the ‘escalator to start, the large-sized step being

stopped again at the exit area in the desired story after
the lapse of a given time, and

(2) a second arrangement in which, as in the case of
Japanese Patent Publication No. 2153/1983, all steps are
connected by pivotally connecting the main and auxiliary
treads to construct an escalator having a substantially
great depth dimension capable of carrying vehicles.

In the former escalétor apparatué, however, the
presence of the large-sized steps, though small in number,
each having a sufficient depth dimension to carry a
wheelchair or the like thereon, makes it necessary to
increase the radii of the sprocket wheels for return drive
at the entrance.and exit areas, necessarily increasing the
size of the escalator and limiting the installation space.

Further, since large-sized steps afe combined at
random with normal-sized steps, the time for a large-sized
step arrives at an entrance area or exit area cannot be
known, so that when a person using a wheelchair or the like
wants to step on the escalator, a large—sizéd step has to
be detected and stopped at the entrance area; thus the
traffic will be shut off each time a wheelchair passenger
utilizes the escalator.

On the other hand, in the latter escalator apparatus,
though there is no need to increase the radii of the

sprocket wheels for return drive at the entrance and exit



-2- switch subsequent to wheel chair passengers stepping on causes the
escalator to start, the large-sized step being stopped again at the exit
area in the desired story after ‘the lapse of a given tinme, and (2) a second
arrangenment in which, as in the case of Japanese Patent Publication No.
2153/;983, all steps are connected by piyqtally connecting the main and
aEX|I|ary treads to construct an escal ator having a substantially great
dept h di nensi on capabl e of carrying vehicles. In the forner escal ator
appar at us, howeees, the step height becomes too great if it is desired
to construct a large-sized step having a sufficient depth
dimension to receive a large-sized wheelchair and to set
the maximum inclination ahgle at 30° as in the conventional
escalator. Therefore, there is a danger of a passenger
tripping over when he is moving on the step. [f the step
height is decreased to about 200 mm approximate to the value
for the conventional escalator, the maximum inclination
angle is decreased to about 10°; after all, to obtain-a
required lift, the overall length of the escalator is
necessarily increased, requiring an increased installation
space.
=T Thus, the present applicant has already suggested, as
described in Japanese Patent Application No..160448/1988,
an escalator apparatus having suitable degrees of step
height and inelination angle, without ne possibility of
suffering from an increase in size, and capable of
transporting vehicles simultaneously with ordinary
pessengers.

In the suggested arrangement, a plurality of specific
steps having a predetermined depth are continuously
disposed to form a large-sized step having an increased
depth, and a predetermined number of ordinary passenger
steps having a predetermined depth are continuously
disposed between said large-sized steps, said large-sized

and ordinary passenger steps forming a unit step, such unit

steps being endlessly connected, wherein the maximum



presence of the | arge-sized steps, though small in nunber, each having a
sufficient depth dinmension to carry a wheelchair or the Iike thereon, makes
it necessary to increase the radii of the sprocket wheels for return drive
at” the entrance and exit areas, necessarily increasing the size of the
gescalator and limting the installatiangspace. Further, since |arge-sized
steps are conbined at randomwi th nornal -sized steps, the tine for a
| arge-si zed step arrives at an entrance area or exit area cannot be known,
so that when bngkirahiasi AggienhéctbRaPFcal 2tRE LPRe PRafPL P &keh on the
escal ator, a |large-sized stegéhas to be detected gnd st opped, at pe
| C
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passenger Such latest escalator apparatus will now be described
with reference to the drawings.

Fig. 2 is a side view showing an example of the lower
story of this escalator apparatus; Fig. 3 is a detailed
view showing an example of the arrangement of the steps
shown in Fig. 2; and Fig. 4 is an explanatory view for
explaining the basic technical concept of this escalator
apparatus. In these figures, the numeral 1 denotes an
escalator body; 2 denotes a balustrade} 3 and 4 denote
steps having risers 3a and 4a for ordinary passengers; and
10 denotes a lérge-sized step for conveying a vehicle such
as a wheelchair in such a manner that three specific steps
11, 12 and 13 to be later described in more detail maintain
the same horizontal state in the transport region, said
large-sized step 10 cooperating with the ordinary passenger
steps 3 and 4 (only the step 3 or 4 or numbers of steps 3
and 4 may be involved) to form a single unit step 100.

The ordinary passenger steps 3 and 4, like conventional
steps, have front wheels 31, 41 and rear wheels 32, 42
rotatably mounted in the lower areas of their front and
rear ends, so that in the region of maximum inclination,
the front wheels 31, 41 and rear wheels 32, 42 are
supported and guided by guide rails 33, 43, 34, 44 having a
predetermined angle of inclination 6.

The specific step 11 is exactly the same in



utilizes the escalator. On the other hand, in the latter escal ator

appar atus, though there is no need to increase the radii of the sprocket
wheel s for return drive at the entrance and exit areas, the step height
bécomes too great if it is desired to construct a |arge-sized step having a
sufficient depth dinmension to receive a karge-sized wheelchair and to set
the maxi muminclination angle at 30[err] as in the conventional escal ator.
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provided with a riser lla, and have front and rear wheels
111 and 112 rotatably mounted in the lower areas of its
front and rear ends, so that in the region of maximum
inclination, the front and rear wheels 111 and 112 aré
supported and guided by guide rails 113 and 114 having a
predetermined angle of inclination @.

On the other hand, the specific steps 12 and 13 are the
same in construction as the ordinary passenger stéps except
that they do not have riser portions (they may be ordinary
passenger steps having riser portions) and have front
wheels 121, 131 and rear wheels 122, 132 rotatably mounted
on the lower areas of their front and rear ends, so that in
the region of maximum inclination, the front wheels 121,
131 and rear wheels 122, 132 are supported and guided by
guide rails 123, 133, 124, 134 having a predetermined angle
of inclination €; however, the guide rails 133 preferably
have a U-shaped cross section to prevent the specific step
13 from deviating upward.

And a driving chain 20 for driving the steps, as shown
in Fig. 3, is attached to the shafts 3la, 4la of the front
wheels 31, 41 of the ordinary passenger steps 3, 4 and the
shafts 11la, 121la, 13la of the front wheels 111, 121, 131
of the specific steps 11, 12 and 13 and connected in
endless form.

In this connection, the riser of a step of the

escalator, as shown in Fig. 5, has a curve having a radius



hei ght is decreased to about 200 nm approximate to the value for the
conventional escalator, the maxi muminclination angle is decreased to about
10[err]; after all, to obtain a required lift, the overall length of the
escal ator is necessarily increased, requiring an increased installation
space. Thus, the present applicant has_adready suggested, as described in
Japanese Patent "Application No. 160448/ 1988, an escal ator apparatus having
sui tabl e degreﬁswog h SEEP {%9@% pOdat 88! b @a‘ihgnf%%egn RO rl;%e tread

possibility of suffering man 1 ncrease in size cap ab
transporting vehjclgse ey f aneous] ¥, vat Bupydi RAVY nR2SHRNAR/DYh dimension
L of the tread 5. Thus, the maximum angle of inclination @
of an escalator having large-sized steps and ordinary steps
regularly combined therewith to form unit steps 100 as
shown in Fig. 3 is expressed by the formula 1 below.
H (n + 1)

¢ =tan* —mMmmm X ... 1)
L (N~-1) + L (n+l1) cos 6,

where, as in Fig. 4, n is the number of ordinary
passenger steps included in each unit step; H is the common
step height; L is the depth dimension of ordinary passenger
steps; 81 is the angle of inclination of ordinary passenger
steps; and N is the magnification of the depth dimension of
the large-sized steps with respect to ordinary passenger
steps.

In Fig. 3, .if the depth dimension L of the ordinary
passenger steps 3 and 4 is 400 mm, the step height H ;s
200 mm, the magnification N of the depth dimension of the
large-sized steps 10 is 3, and the angle of inclination €.
of the ordinary passenger steps 3 and 4 is 30°, then the
maximum angle of inclination 6 bf the escalator in Fig. 3
is expressed by the formula 2, which is a function of the
number n of ordiﬁary steps 3 and 4 included in each unit
step 100, it being seen that as the number n increases, a
greater value of & in the formula 2 can be taken (it being
noted that 6, is not more than 30°). For example, for n =

2, 8 % 18, for n =3, & %« 20°, for n = 4, @ % 22° --- for



In the suggested arrangenent, a plurality of specific steps having a
predeterm ned depth are continuously disposed to forma |arge-sized step
havi ng an i ncreased depth, and a predeterm ned nunber of ordinary passenger
st'eps having a predeterm ned depth are continuously di sposed between said

| arge-si zed steps, said |arge-sized and prdinary passenger steps formng a
unit step, such unit steps being endl essly connected, wherein the maxi num
-4- inclinatign_aggleeoi Egg escal ator can be optionally

200 (n + 1)
= tap™* —m—m—m—m—m—————————————————— s st s o« (2)
400 (3-1)>+ 400 (n+l1) cos 30°

Therefore, the arrangement shown in Fig. 3 provides an
escalator which is theoretically short in overall length
since in order to obtain a rise required by the escalator,
the maximum angle of inclination can be made as great as
possible without increasing the step height irrespective of
the presence of large-sized steps on which wheelchairs and
the like can be carried.

in this_connection, in the arrangement of Fig. 3, the
number of guide rails for guiding the front and rear wheels
of steps increases, but to prevent it, arrangements shown
in Figs. 6 and 7 may be employed.

First, in Fig. 6 in which the parts having the same
reference characters as in Fig. 3 indicate the same parts,
the numeral 50 denotes a large-sized step connected és:by
hinges 54 and 55 so that it can be bent backward at the
opposed end surfaces of specific steps 51, 52 and 53 but
that it is prevented from being bent forward and that it is
held in the same horizontal state in the transport region,
éaid large-sized step 50 cooperating with the ordinary
passenger steps 3 and 4 (in this case also, only the step 3
or 4 or numbers of steps 3 and 4 may be involved) to form a
single unit step 200 as in the case of Fig. 3.

The specific step 51 has a riser Gla like those of the

ordinary passenger steps 3 and 4 and has a rear wheel 512



changed by changi ng the nunber of ordinary passenger steps. Such | atest
escal ator apparatus will now be described with reference to the draw ngs.
Fig. 2 is a side view showi ng an exanple of the |ower story of this

escal ator apparatus; Fig. 3 is a detailed view showi ng an exanple of the
arrangenent of the steps shown in Fig. 2g and Fig. 4 is an explanatory view
far explaining the basic technical concept of this escalator apparatus. In

these f |1 denot | at ot
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as a wheel chair such manner ree specific step
supported and guided by a guide rail 514 haV1ng a

predetermined angle of inclination 6 in the region of
maximum inclination of the escalator

The specific step 52 has only a tread 52b and the
specific éiep 53 has no riser but a front wheel 531
rotatably mounted in the front lower area (with no rear
wheel at the rear end), each front wheel 531 being
supported and guided by a guide rail 533 of U-shaped cross
section having a predetermined angle of inclination € in
the region of maximum inclination of the escalator.

Therefore, in_the arrangement shown in Fig. 6, the
number of rails is 4 less on either side than that of guide
rails used in the arrangement shown in Fig. 3. And a
dfiving chain 21 for diving the steps is attached to the
shafts 31a and 4la of the front wheels 31 and 41 of the
ordinary passenger steps 3 and 4 and the shaft 53la of the
front wheel 531 of the specific step 53 and is conneéted in
endless form. In addition, the riser 5la of the specific
step 51 differs from the riser 1lla of. the specific step 11
shown in Fig. 3 in the following points.

Thus, the ordinéry passenger step 3 opposed to the
riser 5la of the specific step 51 shown in Fig. 6 is
designed to rise and lower in its horizontal state while
maintaining unchanged the distance R, between the shaft

531a of the front wheel 531 of the specific step 53 and the



11, 12 and 13 to be later described in nore detail maintain the sane

hori zontal state in the transport region, said |arge-sized step 10
cooperating with the ordinary passenger steps 3 and 4 (only the step 3 or 4
or nunbers of steps 3 and 4 may be involved) to forma single unit step
100. The ordi nary passenger steps 3 and 4,-1ike conventional steps, have
front wheels 31, 41 and rear wheels 32, 42 rotatably nounted in the | ower

areas of thei n ng .rear , in .t ' '
inclination, %%%g?r%%?_g egﬁg 2??%11%§ﬁ%hﬁéél%ﬁh§§f;% gﬁmf %;E?%iﬁﬁgﬁﬁed
and gui ded bys gith dg, r 3hliS tR3s 43si3h mikeRBaVitnG ek eRisE6t aloMdrathidy! th Of

Inclination [err]. The specific step 11 is exactly the sane in
riser 5la of the specific step 51 such that it has a curved
surface with a radius equal to the distance R,.

In contrast, in the case of the specific step 11 of
Fig. 3, the riser lla of this specific step 11 has a curved
surface with its radius equal to the distance R between the
shaft 11la of the front wheel 111 of the specific step 11
and the shaft 3la of the front wheel 31 of the ordinary
passenger step 3, that is, the same curved surface as those
of the risers 3a and 4a of the ordinary passenger steps 3
and 4.

Now, in the unit step 200 in Fig. 6, if the front end
A3 and front wheel shaft 31a of the ordinary passenger step
3 and the front end A53 and front wheel shaft 53la of the
specific step 53 are arranged to form a parallelogram, then
the riser 5la of the specific step 51 has to be formed:with
a curved surface having a radius equal to the depth
dimension Rz of the large-sized step 50 with the cenier
located at the front end A53 of the specific step 53. And
usually the dimension R. equals this dimension Rz.

An embodiment which makes it possible to further reduce
the number of fails by two more on each side will now be
described with reference to Fig. 7. In Fig. 7, the numeral
60 denotes a large-sized step connected as by hinges 64.and
65 so that it can be bent backward at the opposed end

surfaces of the specific steps 61, 62 and 63 and in the



-5- construction as the ordinary passenger steps 3 and 4, provided with a
riser l1lla, and have front and rear wheels 111 and 112 rotatably nounted in
the_Iomer areas of its front and rear ends, so that in the region of

maxi mum i nclination, the front and rear wheels 111 and 112 are supported
and gui ded by guide rails 113 and 114 haging a predeternined angle of
inclination [err]. On the other hand, the specific steps 12 and 13 are the

sane in construction as the ordinar assenger '
transport region f%r pg}é%ns o] veﬁgg?gse{gggg steps are

maintained in the same horizontal state. The numeral 612
denotes a rear wheel fotatably mounted in the lower area of
the rear end of the specific step 61 having a riser 6la,
said rear wheel 612 being supported and guided by a guide
rail 614 having a'predetermined angle of inclination @ in
the region of maximum inclination of the escalator.

The numeral 631 denotes a front wheel rotatably mounted
in the lower area of the front end of the specific step 63
through a shaft 63la, said front wheel 631 being supported
and guided by.a guide rail 633 having a predetermined angle
of inclination 6 in the region of maximum inclination of
the escalator.

The numeral 66 denotes a support link rotatably
connected to the lower areas of the front ends of the
specific steps 61 and 62 by pins 66a and 66b and also to
the front wheel shaft 631a of the specific step 63, with
means, e.g., hinges Gsc_and 66d, disposed between the pins
66a and 66b and between the pin 66b and the shaft 63la to
allow said link to be bent only toward the tread side of
said large-sized step 60.

The numerals 7 and 8 denote ordinary passenger steps
having risers 7a and 8a, and 72 denotes a rear wheel
rotatably mounted in the lower area of the rear end of the
ordinary passenger step 7, said rear wheel 72 being
supported and guided by a guide rail 74 having a

predetermined angle of inclination & in the region of



that they do not have riser portions (they may be ordi nary passenger steps
havi ng riser portions) and have front:wheels 121, 131 and rear wheels 122,
132 rotatably nmounted on the lower areas of their front and rear ends, so
tHat in the region of maxi muminclination, the front wheels 121, 131 and
rear wheels 122, 132 are supported and_gqlded by guide rails 123, 133, 124,
134 havi ng a predetern1ned angle of inclination [err]; however, the guide

rails 133 preferabl hav shap ross. sectio eV pecific
step 13 from B&¥ 5.‘t gvbé‘r hho,&nd’efd 5T c%f! & 28“? b |I§/é|1rr1lg %g

s e g vt e haaieic i seiron
the rear end of the ordinary passenger step 8, said rear
wheel 82 being supported and guided by a guide rail 84
having a predetermined angle of inclination 6 in the region
of maximum inclination of the escalator.

The numeral 67 denotes a support link connected to
the lower areas of the front ends of the ordinary passenger
steps 7 and 8 by pins 67a and 67b and to thé lower area of
the front end of the specific step 61 above the ordinary
passenger step 7 and to the support link 66 by said pin 66a
and slidably connected to the shaft 631'a of the front
wheel 631' of the specific step 63' constituting-a large-
sized step below the ordinary passenger step 8 through an
elongated opening 67c, the link elements being connected by
means, e.g£., hinges 674, 67e¢ and 67f disposed between the
pins 67a and 67b, between the pins 67a and 66a and betyeen
the pins 67b and shaft 631'a to allow them to be bent only
toward the tread side. |

And this large-sized step 60 cooperates with the
ordinary passenger steps 7 and 8 (only the ordinary step 7
or 8 or numbers of ordinary passengér steps 7 and 8 may be
involved) to form a unit step 300. A driving chain 22 for
driving said unit step 300 is attached only to the shafts
63la and 631'a of the front wheels 631 and 631’ of the

specific steps 63 and 63°' and connected in endless form.

Now, let the depth dimensions of the treads of the



shafts 11l1la, 121a, 131a of the front wheels 111, 121, 131 of the specific
steps 11, 12 and 13 and connected in endless form In this connection, the
riser of a step of the escalator, as shown in Fig. 5 has a curve having a
radi us Rwith the center located at the front end A5 of the tread 5 of
the step, that is, a curve having the depth dinmension L of the tread 5.
Thus, the maxi num angle of inclination [err] of an escal ator havi ng '

| arge-si zed steps and ordinary steps regularly conmbined therewith to form
unit steps 106pesific steps 61, 62, 63 and 63’ and ordinary passenger

steps 7 and 8 be the same as L and let the distance between
the pins 66a and 66b of the support link 66, the distance
between the pin 66b of the support link 66 and the shaft
63la, the distance between the pins 67a and 67b of the
support link 67, and the distance between the pins 66a and
67a of the support link 67 be also the same as L. And let
the front end A7 and pin 67a of the o;dinary passenger step
7 and the front end A61 and pin 66a of the specific step 61
define a parallelogram, the front end A8 and pin 67b of the
ordinary passenger step 8 and the front end A7 and pin 67a
of the ordinary passenger step 7 define a parallelogram and
the front end A63' and shaft 631'a of the specific step 63°
and the front end A8 and pin 67b of the ordinary passenger
step 8 defgne a parallelogram. Then it follows that the
ordinary passenger steps 7 and 8 describe arcs having a
radius L with the respective centers located at the pins
66a and 67a of the support link 67 with respect to the
respective upper steps. Therefore, the riser 6la of the
specific step 61 and the riser 7a of the ordinary passenger
step 7 have curved surfaces having a radius L with their
respective centers located at the front ends A61 and A7.

As to the specific step 63', however, since it moves in
such a manner as to maintain a fixed distance_between the
shaft 63la of the specific step 63 thereabove and the shaft
631'a of the specific step 63" therebelow, the distance

between the pin 67b of the ordinary passenger step 8 and



shown in Fig. 3 is expressed by the formula 1 below. H (n + 1) [err] =
tan[err] (1) L (N- 1) +L (n+l) cos [err] where, as in Fig. 4, nis the
qpnber of ordinary passenger steps included in each unit step; His the
common step height; L is the depth dinension of ordinary passenger steps;
[err] is the angle of inclination of ordjgnary passenger steps; and Nis the
magni fi cation of the depth dinension of the |arge-sized steps wth respect
to ordinary passenger steps. In Fig. 3, if the depth dinmension L of the
ordi nary passemngeshaf eps3B'anaf 4the dpcifict hdest 68 'henghtl sH tihe depth

dimension L of the step in the horizontal travel region for
the escalator and in the region having a predetermiﬁed
angle of inclination it gradually increases beyond L as the
shaft 631'a slides in the elongated opening 67¢ of the
support link 67. Thus, the curved surface of the riser 8a
of the ordinary passenger step 8 has to be formed such that
its radius with the center located at the front end A8
gradually changes.

In the escalator of such construction, only the
specific steps 63 #nd 63' of the unit step 300 are directly
driven by the drive chain 22, while the specific steps 61
and 62 are driven through the support link 66 and the
ordinary passenger step is driven through the support links
66 and 67, driving the unit step 300 in its entirety.

And the support link 66 serves to increase the rigidity
of the large-sized step 60 and the support link 67 serves
to maintain the horizontal state of the ordinary passenger
steps 7 and 8. At the reversal points for the steps in the
top and bottom regions of an escalator, they are bent at
the hinges 66c, 664 and 67d, 67e, 67f, so that there is no
possibility of the links propping to interfere with the
movement of the escalator when the drive chéin 22 is
driven. | |

In such escalators, there have been shown regular
combinations comprising a large-sized step with a depth

dimension grater than that of ordinary passenger steps and



200 mm the magnification N of the depth dinension of the |arge-sized steps
10 is 3, and the angle of inclination [err] of the ordi nary passenger steps
3 and 4 is 30[err], then the maxi mum angle of inclination [err] of the
gscalator in Fig. 3 is expressed by the fornula 2, which is a function of
the nunber n of ordinary steps 3 and 4 ijpcluded in each unit step 100, it
being seen that as the nunber n increases, a greater value of [err] in the
formula 2 can be taken (it being noted that [err] is not nore than
30[err]). FBFAd&RARYI BaspERERT=stegoqving g frqdetqrgpined &erihy )

lerr] 20ferr]y;foneDon teakl bl LEd i ddbod imds described
above shows an example in which three specific steps are
used to form a large-sized step; the reason is that a
large-sized wheelchair, such as a motor-powered wheelchair,
is envisaged, but there are other cases in which two
specific steps are sufficient to provide a sufficiently
wide space for a baby carriage, a shopping cart, a child’
wheelchair or the like) to provide a unit step, such unit
steps being connected in endless form; thus, any desired
maximum angle of inclination of the escalator can be easily
selected, without changing the step height, by simply
changing the number of ordinary passenger steps to be
connected_. |

In such escalator apparatus, ?arious means have been
made to decrease the number of guide rails. Each of the
examples shown in Figs. 3, 6 and 7 is destined to increase
the number of guide rails to one degree or another . if the
number of ordinary passenger steps included in the uﬁit
step is increased. Even if the number of ordinary
passenger steps is increased to make the maximum angle of
inclination of the escalator to approach 30° so as to
decrease the overall length of the escalator, the number of
guide rails which guide the steps increases in proportion
thereto, resulting in a new problem that the width of the
escalator has to be increased. Further, an increase in the

number of guide rails leads to an increase in the weight of



-7- n =22, [err] [err] 28[err]. 200 (n + 1) [err] = tan

...... (2) 400 (3-1)+ 400 (n+l) cos 30[err] Therefore, the arrangenent
shown in Fig. 3 provides an escalator which is theoretically short in
overall length since in order to obtain a rise required by the escal ator,
Ehe maxi nrum angl e of inclination can be 1r§age as great as possible w thout

I ncreasing the step height irrespective of the presence of |arge-sized

. steps on which wheelchairs and the |like can be carried. In this connection,
i n the arrangehentt rafssleisg.supporiiéng the rails; thus, the problem is not

limited to one of installation space.

The present invention has been accomplished with the
above in mind and has for its object the provision of an
vehicle transporting, space-saving escalator apparatus
which minimizes the number of rails which guide the steps
and capable of maintaining a suitable degree of maximum

angle of inclination.

SUMMARY OF THE INVENTION

According to the present invention, an escalator
includes a plurality of adjacent steps to form a large-
sized step having a greater depth than that of erdinary
passenger steps, said large-sized step being guided with
its hofizontal_state maintained in the horizontal,
transient and inclined regions of the escalator, said
escalator being characterized in that the escalator
includes a plurality of special steps which are guidgd by
first and second guide rails in the horizontal and inclined
regions, respectively, said first and second rails being
different from each other, said special steps being
disposed to form part of said large-sized step and continue
to the lower part of said large-sized step.

With the arrangement made as described above, since the
large-sized step is periodically circulated, even if such a
vehicle as a wheelchair can smoothly step on and off while

the escalator is running.



nunber of guide rails for guiding the front and rear wheels of steps
I ncreases, but to prevent it, arrangenents shown in Figs. 6 and 7 nay be
enployed. First, in Fig. 6 in which the parts having the sanme reference
characters as in Fig. 3 indicate the sane parts, the nuneral 50 denotes a
| arge-si zed step connected as by hinges qg4.and 55 so that it can be bent
backward at the opposed end surfaces of specific steps 51, 52 and 53 but
~that it is prevented frombeing bent forward and that it is held in the
sanme horizontal state in the transport region, said Iarge si zed step 50
cooperating with the ordinary passegggl§ steps 3 and 4 (in this case also,
S

only the step 3 or 4 or nunbers &FF OF AhtE AMEBNHEON nvol ved) to forma

According to the present invention, since the number of
guide rails for guiding the steps can be reduced to a
necessary minimum, a space-saving escalator can be obtained
in which the width of the escalator is the same as in the
conventional escalator and the angle of inclination of the
escalator is approximate to the maximum inclination angle
of the conventional éscalator.

Further, the reduced number of guide rails required
eliminates the problem of beém strength for the building
structure which would be otherwise caused by the increased
weight of the entire truss.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a schematic view showing the overall
arrangement of an escalator according to the present
invention;

Fig. 2 is a side view showing an example of the lower
story of a tiltable escalator;

Fig. 3 is a detailed view showing an example of the:
arrangement of the steps of the tiltable escalator shown in
Fig. 2;

Fig. 4 is an explanatory view for explaining the basic
technical concept of the tiltable escalator;

Fig. 5 is a view showing the shape of an ordinary step
riser;

Fig. 6 is a detailed view showing another example of



riser 5l1a |li ke those of the ordinary passenger steps 3 and 4 TP il v —
wheel 512 rotatably nmounted in the rear |ower area (with no front wheel

at” the front end), each rear wheel 512 being supported and guided by a

guide rail 514 having a predetermned angie of inclination [err] in the

regi on of maximuminclination of the escal ator The specific step 52 has

only a tread 52b and the specific step 53 has no riser but a front wheel
531 the arrangement of the steps of the tiltable escalator

shown in Fig. 2;

Fig. 7 is.a detailed view showing another example of
the arrangement of the steps of the tiltable escalator
shown in Fig. 2; |

Fig. 8 is an enlarged view of an area A in Fig. 13

Fig. 9 is an enlarged view of a large-sized step 90 in
Fig. 8;

Fig. 10 is an enlarged view of special steps for
ordinary passengers in Fig. 8;

Fig. 11 is a plan view of Fig. 8;

Fig. 12 is an enlarged front view of a2 special step for
ordinary passengers in Fig. 8;

Fig. 13 is a view showing the path of travel of special
steps for ordinary passengers;

Fig. 14 is an explanatory view for explaining the
positional relation of special steps for ordinary
passengers in an inclined region;

Fig. 15 is a view showing the relation between sﬁecial
steps S1 through S9 and a step chain 23 according to the
present invention; |

Fig. 16 is a view showing an embodiment for connecting
and driving special steps S1 through S9 according to the
present invention;

Fig. 17 is a view showing the disposition of connecting
links 24 and step chains 23 for driving the large-sized

step 90 and special steps S2 through S9 for ordinary



rotatably nmounted in the front |ower area (Wth no rear whegl TS SHEETL BEEN
end), each front wheel 531 being supported and guided by a quid LAGE3

of U shaped cross section having a predeterm ned angle of i rat T o1 er
in the region of maxi muminclination of the escalator. Therefore, in the
arrangenent shown in Fig. 6, the nunber (@f _rails is 4 less on either side
than that of guide rails used in the arrangement shown in Fig. 3. And a
driving chain 21 for diving the steps is attached to the shafts 3la and 4la
of the front phesksg8isandcardinat He dihgi Pares eibs st ianeps 3 and 4 and
the shaft 531a of the front wheel 531 of the specific step 53 and is
connected in end B§&-fé8misI A ¥d&¥ POV inGe ishaPt of e Sietific

surface for special steps S1 through 59;

Fig. 19 is a complete view showing an embodiment of a
wheel stopping device;

Fig. 20 is a view showing the shape of grooves 923a
through 923d in a plate 923 in Fig. 19;

Fig. 21 is an explanatory view for explaining the
cperation of a wheel stop 921;

Fig. 22 is an explanatory view for explaining the
operation of a'wheél stopping device 920; and

Fig. 23 is an explanatory view for explaining the

operation of the wheel stop 921.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will now be
described. Fig.l is a schematic view showing the overall
arrangement of an escalator according to the present
invention; Fig. 8 is an enlarged view of an area A in Fig.
1; Fig. 9 is an enlarged view of a large-sized step 90 in .
Fig. 8.; Fig. 10 is an enlarged view of special steps for
ordinary passengers in Fig. 8; Fig. 11 is a plan view of
Fig. 8; Fig. 12 is enlarged front and side views o0of a
special step in Fig. 8. In these figures, the same
reference characters as used in Figs. 2 through 7 denote

the same parts, and the numeral 90 denotes a large-sizes

step according to the present invention, said large-sized



step 51 differs fromthe riser 11a of the specific step 1lish LACED 3

in the follow ng points. Thus, the ordinary passenger step~3~Opposed fo the
riser 5la of the specific step 51 shown in Fig. 6 is designed to rise and

|l ower in its horizontal state while maintaining unchanged the di stance
[err] between the shaft 531a of the fgoq%{yheel 531 of the specific step 53
and the shaft 3la of the front wheel 31 of the ordinary passenger step

3, and this design nakes it necessary to grrange the riser a of the
specific stepS5¢PsBBNCPRBI 15 "Rad¥] %BFﬁé VA N R L

special step S1 which are rotatably connected together so

they travel always in the same horizontal state in a
transport region.

The specific step 91, like an ordﬁnary passenger step
ST, is a step which has front and rear wheels 911 and 912
rotatably mounted thereon and supported and guided by guide
rails ST, and STz having a predetermined angle of
inclination & but thch may not have a riser portion. The
specific step 92 is a step which requires neither front and
rear wheels nor a riser'portion; it is only necessary for
it to have a tread.

The special step S1 has two types of front wheels Sla
and Slb and two types of rear wheels Slc and Sld rotatably
mounted thereon and also has a riser Slr having a curved
surface differen; from the conventionallone. The front
wheel Sla, as shown in Fig. 13, is supported and guided by
a guide rail 93 installed inside the escalator body 1 at a
predetermined angle of inclination, for example, aboﬁt 25°,
while the front wheel Slb is supported and guided by a
guide rail 94 jnstalled inéide the escalator body 1 to
extend from the transient portion of the escalator to the
horizontal portion. In the inclined portion the front
wheel Sla is supported and guided by the guide rail 93 (the
front wheel Slb is separated from the guide rail 94). From
the transient portion the front wheel Slb is supported and

guided by the guide rail 94 and in the horizontal portion



surface with a radius equal to the distance [err]. In corft '.E;?Lpagﬁﬁﬁgﬁn
of the specific step 11 of Fig. 3, the riser 1la of this gagﬁg'iflgk@@ 11 |

—r

has a curved surface with its radius equal to the distanci e ep—ihe=-m—

shaft 11la of the front wheel
of the front wheel

curved surface as those of the risers 3a and 4a of the ordinary passenger
steps 3 and 4. Now, in the unit step 200 in Fig. 6, if the front end A3 and

front wheel

A53 and front wheel

shrpét f8da toiwhiche GNA Nar \copdaanger sdeqrax aahdf tdwe (KoONgu ene

a parallelograailtfdn

On the other hand, the rear wheel Slc, as shown in Fig.
13, is supported and guided by a guide rail 95 installed
inside the escalator body 1 at a predetermined angle of
inclination, for example, about 25°, while the rear wheel
Sid is supported and guided by a guide rail 96 installed
inside the escalator body 1 to extend from the transient
portion of the escalator to the horizontal portion. After
all, in the inclined portion the rear wheel Slc is
supported and guided by the guidelfail 95 (the rear wheel
Sld is separated from the guide rail 96). From the
transient portion the rear wheel Sld is supported and
guided by the guide rail 96 and in the horizontal portion
the rear wheel Slc is completely separated from the guide
rail 95.

Therefore, the special step S1 travels together with
the specific steps 91, 92 with the front wheels Sla,'Slb
and the rear wheels Slc, Sl1d being guided by the guide
rails 93, 95 and 94, 96 and ST., ST=z.

S2 through S9 are special steps for ordinary
passengers, constructed in substantially the same manner as
said special step Sl1, having front wheels S2a, S2b through
S9a, S9b, rear wheels S2c¢, S2d through S9c, S9d and risers
S2r through S9r; however, in the inclined portion, the
front wheels S2a through S9a and rear wheels S2c through

S9c guided by the guide rails 93 and 95 are vertically

111 of the specific step 11 and the shaft 3la
31 of the ordinary pagsenger step 3, that is, the sanme

shaft 531a of the specific step 53 are arranged to form



surface having a radius equal to the depth dinension [err]i
| arge-si zed step 50 with the center |ocated at the front &+ e
specific step 53. And usually the dinension [err] equals this dinmension
[err]. An enbodi ment which makes it possjple to further reduce the nunber
of rails by two nore on each side will now be described with reference to
Fig. 7. In Fig. 7, the numeral 60 denotes a |arge-sized step connected as
by hi nges 64 amdgﬁﬁlyodﬁhauabbdcamomed@au dekmar d at t he opposed end
surfaces of the s%e0|f|c steps 61, 62 and 63 and in the
' is, to move the group SS composed of the special
steps S1 through S9 in a direction, for example, inclined
at 25°, the guide rails 93 and 95 which guide the steps
must also be inclined at 25°; however, since the special
steps group SSo for ordinary passengers is disposed at an
angle of inclination of 30° as shown in Fig. 14, the
distances X1 through X9 between the step surfaces and the
guide rails 93, 95 differ from each other, a fact which
means that the levels of the front wheels Sla through SSa
and rear wheels Slc through S9¢ guided by the guide-rails
93 and 95 must be changed for each step.

However, if the path exXtends to the horizontal portion,
the individual step surfaces will no longer align with each
other; therefore, in the horizontal portion, other front
wheels Sbz through S8z and rear wheels S2d through S9d (the
distances from the guide rails 94 and 96 are equal to each
other) are guided by other guide rails 94 and 96, thereby
solving the above problem and greatly reducing the number
of guide rails and minimizing the escalator width.

The numeral 23 denotes a step chain connecting the
shaft STRa of the front wheel STa of each ordinary
passenger step ST and the shaft 91la of the front wheel 911
of the specific step 91 and the pins 23Ra of the chain
wheels 23R in endless form throughout the periphery of the

escalator, said chain wheels 23R being rotatably mounted on

the step chain 23 through the pins 23Ra, - 23Rae at



- 10 - transport region for persons or vehicles these step THI§ SrEERLLA
in the sane horizontal state. The nuneral 612 denotes a refr wheBFPLACED

rotatably mounted in the |ower area of the rear end of the specific step 61 —
having a riser 6la, said rear wheel 612 being supported and guided by a
guide rail 614 having a predeterm ned gqg%g of inclination [err] in the
region of maxi muminclination of the escalator. The nuneral 631 denotes a
front wheel rotatably nmounted in the |lower area of the front end of the
speci fic steplédathswsigboarebpbhdbBgatosahd Epext awhedlep83 5 lbaihmg ughp$ér.t ed
and guided by a guide rail 633 having a predeterm ned angle

said chain wheels 23R (23R: through 23Re) being supported

and guided by the guide rail ST, in the transport region of

the escaiator. On the side associated with the special

steps S1 through S9, as shown.in Fig. 15, the horizontal

portion and reversal point of the escalator are forméd with

recesses Sle through S%e adapted to receive the shafts

23Ra, through 23Rae therein to allow smooth reversing of

the special steps S1 through S9, as in the case of the

usual escalator.

The numeral 24 denotes connecting links according to
the present invention for connecting the special steps Sl
through S9 in such a manner as to cause no problem in
strength even if the rise of the escalator is increased.

As shown in Fig. 16, they are connected in the joint
portions of the special steps S1 through S9 to form stepped
portions and are bendable intermediaté between the stepped
portions.

In the case of the escalator apparatus of such
construction, the step chain 23 and the connectihg links 24
have to be adjusted such that the dimensions L1, L2 and L3
shown in Fig. 17 satisfy the relation L1 + L2 > L3 in the
inclined region ahd the relation L1 + L2 = L3 in the
horizontal region. Howevér, since the connecting links 24
are connected'to form stepped portions, the state of Fig.

16 (a) is established in the horizontal region, while the

length is increased in the inclined region as shown in Fig.



of inclination [err] in the region of maxi muminclination off THIS St
The nuneral 66 denotes a support link rotatably connected tg j fepcs ¥ 1}
areas of the front ends of the specific steps 61 and 62 by pFrS ~—and 66b
ahd also to the front wheel shaft 63la of the specific step 63, with neans,

e.g., hinges 66¢c and 66d, disposed betwegn_the pins 66a and 66b and bet ween
the pin 66b and the shaft 631la to allow said link to be bent only toward

the tread side _of said |arge-siz st 60. Th nunerals 7 and 8 denote
ordi nary passéfgéP’st éPETRAONfg &?@eﬁg"’?'& ATd dre By TR JehR e LD RSy

wheel rotatably roynted i g thg.koneh 2488 Yvdiiea s Ui E0d & Hifin in
Fig. 15 (c), since each connecting_link 24 is inwardly bent
at the intermediate portion, the straight length L4 of the
cannecting links 24 becomes equal to the length L5 of the
step chain 23, enabling smooth reversing of the special
steps S1 through S9.

As for the step chain 23, the above arithmetic
relations are also satisfied by shaping the riser surface
of each of the special steps S1 through S9 such that the
center of the riser arc is displaced from the usual-center
O to a point P thérebelow, as shown in Fig. 18.

The character PS1 denotes a vehicle operating button.
¥hen a passenger using a wheelchair or the like wants to
use the escalator, he pushes this button PS1, whereby the
large-sized step 90, when approaching the entrance area, is
decelerated to make it easier for the person using the.
vehicle to step on. The character PS2 denotes a stepping-
on confirmation button which, when pushed, gradually
accelerates the escalator until the rated speed is reached.
The character PS3 denotes a stepping-off confirmation
button which, when pushed, restores a wheel stopping device
to be later described. |

In addition, such system using push buttons may be
replaced by a different system in which wheelchair
passengers carry transmitters with them to emit signals to

decelerate or accelerate the escalator. As for such




ordi nary passenger step 7, said rear wheel 72 being support
a guide rail 74 having a predeterm ned angle of inclinatio
regi on of maxi mrum i nclination of the escalator. The nu
réar wheel rotatably nounted in the |lower area of the rear end of th
ordi nary passenger step 8, said rear wheéé| - 82 bei ng supported and gui ded by
a.guide rail 84 having a predeterm ned angle of inclination [err] in the
region of maxi muminclination of the escalator. The nunmeral 67 denotes a
support |ink COAMEER kg2t hons means utilized by wheelchair passengers,
mention may be made of a wireless transmitter-receiver
having an induction communications function for detection
in a limited range.

If the escalator is operated with a vehicle mounted on
this large-sized step 90, an accident of the vehicle
falling off the large-sized step 90 will naturally be
anticipated. To solve this problem, it is recommended to
employ a wheel stopping device which is designed so that
even when the escalafor is moving, it can be automatically
and smoothly projected or retracted and when a wheelchair
or the like is not carried on the escalator, it is housed
so as not to project above the tread of the step.

Fig. 19 is an enlarged view showing the mechanism of a
wheel stopping device 920 installed in a special step S1
having a riser Slr among large-sized steps 90. 1In the
figure, the numeral 921 denotes a wheel stop installed in
the special step S1 so that it is turnable around a point
Q, and 922 denotes a rod having a roller 922a at its lower
end and a plate 923 at its upper end and adapted to be
movable upward. And the plate 923 haé grooves 923a, 923b,
923¢c and 923d cut therein in loop form as shown in Fig. 19
and having depth dimensions to be later described.

The numeral 924 denotes a rod installed for upward
movement in a bracket SB on the special step Sl, said rod

being contacted at its upper end with part of the vehicle

stop 921 to support the weight of the wheel stop 921, said



the | ower areas of the front ends of the ordi nary passenger &
by pins 67a and 67b and to the | ower area of the front end of

step 61 above the ordinary passenger step 7 and to the suppd
said pin 66a and slidably connected to the shaft 631'a of the front mheel
@31' of the specific step 63" constitutli _a large- sized step bel ow the
ordi nary passenger step t hrough an el ongat ed opening 67c, the link

elerents bei ng copnealed DY A o £, 40 ILORES 810, O7Faad Q71 i spgsed

bet ween the pins et ween t e prns a and B4~ an eﬁ t he

pins 67b and %%fetrat‘x?:bz% Q) 4V 4 Ny & 0 p@tbeasmnwpﬁ@ww teejtgead
side. And this large-sized step 60 cooperates with

upper end by the bracket SB on the spec1a1 step S1 and
guided at its lower end by the grooves 923a, 923b, 923¢ and
923d of said pf%ié 923 in loop form in the order mentioned.
More particularly, the grooves 923a, 923b, 923¢c and 923d of
the plate 923 are machined such that as shown in Fig. 20,
each groove is deepest at its initial end, beéoming
gradually shallower until it reaches the deepest portion of
the next groove, the arrangement being such that the lower
end of the lever 925 is turned clockwise, but never
reversed.

The numeral 926 denotes a spring interposed between the
plate 923 and the washer 924a, and 927 denotes a
spring-interposed between the plate 923 and the bracket SB.

The operation of the present wheel stopping device 920 will
now be described first with reference to the upward
movement of the escalator. During the upward movement, a
passenger in a wheelchair or someone else pushes the'
vehicle operating button PS1 (a portable transmitter may
be employed) to rotate the motor M on an escalator body 1
shown in Fig. 21 to move a cam Ma upward.

On the other hand, the vehicle operating button PBl is
operated to cause the large-sized stép 90 to approach the
floor plate la at the entrance area, whereupon the
escalator is decelerated and the large-sized step 90 passes

under the floor plate la while the roller 922a contacts the




ordi nary passenger steps 7 and 8 (only the ordinary step 7
of ordinary passenger steps 7 and 8 may be involved) to for
300. A driving chain 22 for driving said unit step 300 is &b =tk '
t he shafts 631a and 631'a of the front wheels 631 and 631" of the speC|f|c
steps 63 and 63' and connected in endlg form Now, |et the depth

di rensi ons of the treads of the 12 =" specific steps 61, 62, 63 and 63

and ordinary pagsEagelnTbRPSuEnaRdud el S 15U A4, and Iet the distance

bet ween

Then, since the rod 922 is pushed up together with the
plate 923 against the force of the spring 927, the lower
end of the lever 925 lowers along the groove 923a
(actually, the plate 923 rises) to enter the groove 923b.
And when the roller 922a leaves the cam Ma in response to
the-mévement of the special step S1, the force of the
spring 927 somewhat moves the rod 922 backward or downward
but the lower end of the lever 925 is guided by ﬁhe groove
923b to enter the gfoove 823¢c where it is locked (assuming
the state of being unable to move back). Therefore, even
if the special step S1 continues to move, there occurs no
change in the position of the rod 922 and plate 923
relative to the special step Sl.

On the other hand, concerning the wheel stop 921, when
the rod 922 and plate 923 are pushed up, the force of the
spring 926 also pushes up the rod 924 and hence the upper
end of the rod 924 pushes up the wheel stop 921, with ihe
result that the wheel stop 921 projects beyond the tread
surface of the special step S1 as shown in Fig. 22.

When the wheel stop 921 is projected in this manner, a
passenger using a vehicle such as a wheelchair steps on the
special step S in the-direction of arrow; however, if a
force is apﬁlied to the wheel stop 921 in the direction of
arrow, the spring 926 flexes so that the wheel stop 921 can
be easily drawn intolthe tread. Therefore, there is no

obstacle to this stepping on, and once the passenger steps



the pins 66a and 66b of the support link 66, the distance
66b of the support link 66 and the shaft 631a, the distanc
pins 67a and 67b of the support link 67, and the distance '
66a and 67a of the support link 67 be also the sane as L. And let the front
end A7 and pin 67a of the ordinary passemger step 7 and the front end A6l
~and pin 66a of the specific step 61 define a parallelogram the front end
A8 and pin 67b of the ordinary passenger step 8 and-the front end A7 and
pin 67a of thenerdhearPegdsSdhFerd %k & ol et nd8al hat % P&l 6YF BntB%id t he

. front end A63' an shaf t 63 a of th f t dt f d
A8 and pin 675“8F £A8 8FdY iﬁfl§h§§é§b§$P§{%%g§§ﬁgP?%e A Bara Felgg?éﬂsn

Then it folloyg thatctleon the wheel stop 921, the latter will not

move).

When the large-sized step 90 approaches the exit area,
the roller 922a comes into contact with the cam M'a already
moved upward by the motor M' shown in Fig. 23 (the time to
drive the motor M' may be when the vehicle operating button
PS1 or the stepping-on confirmation button PS2 is operated)
and is thereby pushed up. This time also, the force of the
spring 927 pusﬁes up the rod 922 together with the plate
923 against the force of the spfing 927, whereby the lower
end of the lever 925 lowers along the groove 923c'
(actually, the plate 923 rises) to enter the groove 923d.
And as the special step S1 moves, the roller 922a leaves
the cam M'a, whereupon the rod 922 returns to its lower
position under the_forée of the sﬁring 927, so that the
lever 925 is moved with its lower end guided by the groove
923d, returning to the groove 923a to restore its original
state where it is locked.

On the other hand, since the rod 922 and plate 923 are
lowered, the wheei stop 921 also lowers toéether with the
rod 922 under its weight, restoring the state of the
ofdinary step in which it is completely received in the
tread of the special step S1, as shown in Fig. 19.

In the 1lifting operation of the escalator, a passenger

using such a vehicle as a wheelchair can step 0ff the



specific step 61 and the riser 7a of the or di nary passenger step 7 have_
curved surfaces having a radius L with pgeir respective centers |ocated at
~the front ends A6l and A7. As to the specific step 63", however, since it
noves in such a manner as to maintain a fixed distance between the shaft

631a of the sPBERTRECStEY dBet R¥idaBEPE AREAME SHardf 691 & Hrte I i fic
step 63 ther ghel ovi yhRe od 3t 3RERBBTUCCNNS A 7 heda te OO ALY
passenger step
trouble of decelerating the escalator at the exit area.

After the passenger has stepped off, he pushes the
stepping~off confirmation button PB3 to rotate the motors M
and M' in the opposite direction to pull down the cams Ma
and M'a so as to prevent interference between the roller
922a of the special step S1 and the cams Ma and M'a. Thus,
during the lowering operation of the escalator there is no
possibility of the wheel stop 921 projecting to form an
obstacle which is llable to trip a passenger.

In addition, the lowering operation is almost the same
as the lifting operation, and a detailed description of it
is therefore omitted. The operation of the wheel stopping
device 8920 has much to do with the safety of the stepping-
on and stepping-off of a vehicle. That is, during
'stepping-on if the wheel stop 921 fails to be projected,
the vehicle is liable to fall by inertia, or if the wheel
stop 921 fails to be retracted, the vehicle cannet step
off; thus, it is desirable to run the escalator at low

speed.




-13- the shaft 631" a of the p 63 equal s the degfhudi GRESLAH
of the step in the mmﬁﬂl m ﬁi’g ﬂi gion for the escal at P _
regi on having a pre inclination it grad._-__—-ua—nnvv-

beyond L as the shaft” 631 a slldes in the el ongated opening 67c of the

support link 67. Thus, the curved surfa of the .r4 ary
passenger step 8 has to be formed such t |ts ra | TRISGHEETHAS BEFN
| ocated at the front end A8 gradually changes he esBEMAMRD of suth

" construction, SEAIUSEhHe

1. An escalator apparatus including a plurality of
adjacent steps to form a large-sized step having a greater
depth than that of prdinary passenger steps, said large-
sized step being guided with its horizontal state
maintained in the horizontal, transient and inclined
regions of the escalator, said escalator apparatus being
characterized in that the escalator includes a plurality of
special steps which are guided by first and second guide
rails in the horizontal and inclined regions, respectively,
said first and second rails being different from each
other, said special steps being disposed to form part of
said large-sized step and continue‘to the lower part of
said large-sized step. |

2. An escalator apparatus as set forth in Claim 1,
characterized in that said special step is separately
provided with front and rear wheels adapted to be guided by
a guide rail in the horizontal region and front and rear
wheels adapted to be guided by a guide rail in the inclined
region.

3. An escalator apparatus as set forth in Claim 1,
characterized in that said piurality of special steps are
connected by stepped links. — |

4. An escalator apparatus as set forth in Claimll,
characterized in that said large-sized étep is provided
with a wheel stop having a mechanism which causes the

wheel stop to project when the said large-sized step comes

. Thsmma
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specific steps 63 m\mwu“t step 300 are directly tdms\@nEg]yl—eAﬂneEEN
drive chain 22, mh?vﬂ‘ sl c*steps 61 and 62 are driyen thREthCEDe
support link 66 and the ordlnary passenger step is driven t
support |inks 66 and 67, drivi ng the unlt step 300 inits entlrety And t he

support link 66 serves to increase the dit | arge- si.zed ep 60
- and the suppoPBt| PRkTRS g%??/’ésp R iR a‘f%l %2{% E%ﬁ?%? %a%%ted:fst d

ordlnary passgﬁggkliaggi 7 and 8. At the reversal points for the steps in
the top and b egions of an escalator, they are bent at the hinges

66c, 66d and 67d, g7e, Gff. SachAkoker fpph ALRSS ididdtantOfaifie | iaks

propping to |nterfere wth the novenent of 'the escal ator when the drive
chain 22 is pereinbefore described with reference to Figures 1 and 8

to 23 of the accompanying drawings.
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pnoo

driven. In such escal ators, there have been shown regul ar CJ- WW%%E&&?HAg BEEN
conprising a | arge-sized step with a depth dinension grater fhan t AGES
ordi nary passenger steps and - 14 - ordinary passenger stéps having a
pfedet erm ned depth di mensi on (each of the three enbodi ments descri bed
above shows an exanple in which three qu¢|f|c steps are used to forma
. [arge-sized step; the reason is that a [arge-sized wheel chair, such as a
" not or - power ed wheel chair,

et
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Fig.1
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I s envisaged, but there are other cases in which two specific| _
sufficient to provide a sufficiently wi de space for a baby ca ﬁ'ﬁg%m ig‘é%BEEN
shopping cart, a child wheelchair or the like) to provide a ' i
such unit steps being connected in endless form thus, any desired nmaxi num
angl e of inclination of the escal ator cagydie easily sel ected, without
changi ng the step height, by sinply changing the nunber of ordinary
passenger steps to be gonnected In such escal at or apparatus, various neans
have been nmade to nber of gwde rails. Each of the exanples
shown in Figs. 3, 6 and\7 is dedtined to in§rease the nunber of guide rails
to one degree or another\i

i
|
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nunber of ordinary passenger steps included in the unit step THSISMEERFEIBEEN
Even if the nunber of ordinary passenger steps is increasedjto NEREPLAGED
i nclination of the escalator to approach 3
| engt h of the escal ator,

maxi num angl e of
‘décrease the overall

whi ch guide the steps increases in pro
escal at or

- problemthat the width of thyg

i ncrease in the nj of yguide rails
it %A

t he nunber of guide rails
quon thereto, resulting in a new
has to be increased. Further,

| eads to an increase in the melght of
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of installation space. The present invention has been acconpl i shBEPWERIt
above in mnd and has for its object the provision of an vehrclre
transporting, space-saving escal ator apparatus which nininzes the nunber
of rails which guide the steps and capajbe of maintaining a suitable degree
of maxi mum angl e of inclination. SUMVARY OF THE | NVENTI ON According to the
. present invention, an escalator includes a plurality of adjacent steps to

. forma | arge- S|zed step having a greater depth than that of ordinary

. passenger steps, said |arge-sized step belng gui ded with

the trusses supporting the rails; thus, the problemis notHiﬁﬁﬁSﬂEE&F%ﬁ@ ““J
h l

Fig.4
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its horizontal state maintained in the horizontal, transienf tapdsHpet HABBEEN
regions of the escal ator, said escal ator being characterizgd i n HEMACES

. escalator includes a plurality of special steps which are i

and second guide rails in the horizontal and inclined regions,

respectively, said first and second raigs¢being different fromeach other,

. said special steps being disposed to forn1part of said | arge-sized step and
continue to the | ower part of said |large-sized step. Wth the arrangenent
made as descri bed above, since the |arge-sized step is periodically
circulated, even if 'such a vehicle as a wheel chair can smoothly step on and
off while the escalator is running. .

Fig.b
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the nunber of guide rails for guiding the steps can be red
necessary mninmum a space-saving escal ator can be obtaine

- 16 - EFFECTS OF THE | NVENTI ON According to the present Eﬁ |un ﬂﬂgﬁ%EN

wi*dt h of the escalator is the same as in the conventional escafator and the :
angl e of inclination of the escalator i3, fpproximate to the maxi mum

inclination angle of tjhe conve tionqL_escaIator Further, the reduced
nunber of guide rails jrequired MO
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arrangenent of

t he tiltabl e,esca

elimnates the problem of beam strength for the building s
woul d be otherw se caused by the increased weight of the e
BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a schematic vie
an escal ator according to the present
Fig. 2 is a side view show ng an exanpl
- escal ator;
of the steps of
expl anatory vi ew

f or =€xpl ai ni\ng th asic

6/3 \63@
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Fig.7
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i nventi on;
72¢0f the lower story of a tiltable
3 is a detai-led view show ng an exanpl e of the arrangenent
or shown in Fig. 2; Fig. 4 is an
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techni cal concept of the tiltable escalator; Fig. 5is a vi e,1[ Té%ﬁ\:l_lﬂ‘ﬁnﬁi tgé
shape of an ordinary step riser; Fig. 6 is a detailed view sfow nd kit J
exanpl e of - 17 - the arrangenment of the steps of the tiltable escal ator
shown in Fig. 2; Fig. 7 is a detailed view show ng anot her exanple of the
arrangenment of the steps of the tiltabgpmescal ator shown in Fig. 2

)
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Fig. 8 is an enlarged view of an area Ain Fig. 1; Fig. 9 1is E’éﬁl%ﬁ' dHAS BEEN
view of a large-sized step 90 in Fig. 8; Fig. 10 is an enlarggd. vi eREBE EAGED
speci al steps for ordinary passengers in Fig. 8, Fig. 11 is a plan VI €W Of
Fi'g. 8, Fig. 12 is an enlarged front view of a special step for ordinary
passengers in Fig. 8, Fig. 13 is a view £§ owi ng the path of travel of

" special steps for ordinary passengers; Fig. 14 is an explanatory view for
expl aining the positional relation of special steps for ordinary passengers
in an inclined region;

Fi1g.9
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\\Illl\l L



Fig. 15 is a view showing the relation between special steps 'IHﬁh$@ﬁ§hHSSBEENT

and a step chain 23 according to the present invention; Fig. {[L6 isfaPVACHD
showi ng an enbodi nent for connecting and driving special steps SI Through
S9 according to the present invention; Fig. 17 is a view show ng the

di sposition of connecting links 24 andygtgp chains 23 for driving the

| ar ge-si zed step 90 and special steps SZ2 through S9 for ordinary - 18 -

|
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passenger s mgg{egi}igngegRgpﬂgeép'r esent invention, Fig. 18 is g THS\SKHERWIAYBEEN

t he shape of - ace for special steps Sl1 through| S9; Eﬁggﬁﬁﬁ LS
a conpl ete vﬂm&mnﬁnmknbodi ment of a wheel stopping devrce, Frg. 20
iS a view sh of grooves 923a through 923d in a plate 923 in
Fig. 19; Fig. 21 is an explanatory vieq%;éy' expl ai ning the operation of a

- wheel stop 921; Fig.|42 is an expganatory view for expl aijni ng the openation
~of a wheel stopping dgqvice 920; Fig. 23 is an explanpgtory view fo
expl aining t oper g i fopref—he—vwheet—stop—92+ —
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{
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS An enbodi nent of tie’%b@s@ﬁﬁ Hr\S BEEN
invention will now be described. Fig.1 is a schematic view show rigfTHACED

overal | arrangement of an escal ator according to the presenf TAVentiom — ==
Frg. 8 is an enlarged view of an area Ain Fig. 1, Fig. 9 is an enl arged
view of a large-sized step 90 in Fig. Fig. 10 is an enlarged view of
speci al ste .for nary passengers |n |ll g. 8 Fig. 11 is a plan view of
Fig. 8, Fi g §C1éarged front and side views of a special step in Fig.
8. In these flg res, the sane reference characters as used in Figs. 2

t hrough 7 denote the sane parts, and the ral 90 denotes a | arge-sizes
- step according to the present invention, grﬁ | ar ge-si zed 23

[H | | 23R

STC——
S1d

(b)

is Sheet Has Been Re] laced

i iAW




19 - step 90 conprising two specific steps 91 and 92 and{ongisaHTalASBERN,
S1 which are rotatably connected together so they travel aljways RepiAgesane
horizontal state in a transport region. The specific step Y=k e

of di nary passenger step ST, is a step whjch has front and rear wheels 91%t=~

and 912 rotatably nounted the§eon an Eﬂﬁﬁorted and guided by guide rails
- [err] and [err] having a pledetefmed angle of inclination [err] but which
may not have a riser portipn. |The N
I
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specific step 92 is a step which requires neither front and
a riser portion; it is only necessary for it to have a treaé ﬂfﬁéﬂﬂgigil BEeN
step S1 has two types of front wheels Sla and Slb and two tyoeq oF“* -

wheel s Slc and Sl1d rotatably nounted thereon and al so has a riser Sir
having a curved surface different from4se conventional one. The front
. Wheel Sla, as~shown i,n Fig. 13, is supported and guided by a guide rail 93
install ed insfﬁd he al ator body 1 at a predeterm

~inclination, tor ®xanple, about 25[err], while the fr

_ supported and gui ded by a guide E&i Q4 installed insi
-1 to extend fromthe transient portion of thgsiécalator

scal at or body

S3

—
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hori zontal portion. In the inclined portion the front mhee "
supported and gui ded by the guide rail 93 (the front mheeliﬂ§58§#@§§¢ﬁ%hBEEN
ACGER, i s

fromthe guide rail 94). Fromthe transient portion the f

supported and guided by the guide rail 94 and in the horizontal portion
-20- the front wheel Sla is conpletelyjsgnarated fromthe guide rail 93. On

the other hand,—t he r wheel Slc, as sho in Fig. 13, is supported and
gui ded by a ng: ﬁfgs install ed é?

23Re

Fig.1o

A 24

23
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inside the escal ator body 1 at a predeterm ned angle of jnct rnatfon = gr—
exanpl e, about 25[err], while the rear wheel SId is suppgrtigd @and girHBEERY,
a guide rail 96 instal led inside the escal ator body 1 toiextend«Pk @he
tfansient portion of the escalator to the horizontal portlon After art;, 1n
the inclined portion the rear wheel Slggisg supported and gui ded by the
guide rail 95 (the rear wheel Sld is separated fromthe guide rail 96).
Fromthe transigent porgijen the rear wheel Sld is supported and gui ded by

t he gui de rail }96] dT the horizontal portion the rear wheel Slc is
conpletely separated fromthe guide rail 95. Therefore, the special step Sl
travel s together with

S3 S2 ST

|

(O

~—
]

(b)
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the specific steps 91, 92 with the front wheels Sla, Slb and the rear
wheel s Slc, Sl1d being guided by the guide rails 93, 95 and 94, 96 and
[err], [err]. S2 through S9 are special steps for ordinary passengers,
cbnstructed in substantially the same manner as said special step Si,
having front wheels S2a, S2b through S%@Q189b, rear wheel s S2c, S2d through
S9c, S9d and risers SZr thresgh S9r; however, in the inclined portion, the

- front wheel s S%aﬁﬁhrOUnh S9g_and rear wheels S2c through S9c gui ded by the
- guide rails 93 and—95—axe Vv ed

\ -
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-21- slightly displaced fromeach other. That is, to nove.the_group SS

conposed of the special steps S1 through S9 in a directio '”hggHﬁﬁﬂﬂN§% EN
inclined at 25[err], the guide rails 93 and 95 which guidg th : %

afso be inclined at 25[err]; however, since the special s 3}
for ordinary passengers is disposed atqza angle of |ncI|nat|on of 30[err]
as shown in 5[9‘£}4,L§ge di stances X1 } rough X9 between the stepysurfaces
~and the guid rL ® 93/ 95 differ fromeach other, a fact whi ans t hat
the I evels of the front whegh Slc through
S9c guided by the guide rai}ls 93 and 95 nust be changed ch step.

P
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However, if the path extends to the horizontal portion, t Ladivi : '
surfaces will no longer align with each other; therefore, |§ pHigheHbor HZOWBEEN
portion, other front wheels Sb[err] through S92 and rear wheel s REBMACEDOUgh
S9d (the distances fromthe guide rails 94 and 96 are equakFFo~eacH—orHer——
are gui ded by other guide rails 94 andig)gq thereby solving the above

pr obl em and greatly reduci ng the nunber of guide rails and mnimzing the
escal ator wd ral 23 denotes a step chain connecting the shaft
STRa of the f éngETa of each ordinary passenger step ST and the

shaft 911a of the front wheel 911 of the specific step 91 and the pins 23Ra
of the chain wheels 23R in endless formthroughout the periphery of the

925
/-/

923d 9230 923b 2o o%9bag

Fig.21

921

922a
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escal ator, said chain wheels 23R being rotatably nounted _.on-the.step chain

23 through the pins 23Raferr] - 23RaJerr] at -22- Iof At oRsEET g-l;u‘_,EEr\, “

corresponding to the special steps Sl through S9, said-chain \Mmﬁ; 5:

(23R[err] through 23R[err]) being supported and gui ded by==hes Rcicimsic r:afm—.

- ST[err] in the transport region of thepgggal ator. On the side associated

" With the special steps S1 through S9, as shown in Fig. 15, the horizontal
portion and reyersal ' of the escalator are formed with recesses Sle

t hrough S9e ad tpg t‘oﬁ@ei've the shafts

= 921" S|
Aw

W W
e e NN
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- between the step ort
; such construction,

23Raferr] through 23Ra[err] therein to allow snooth reversing of the
special steps S1 through S9, as in the case of the usu eScd
nunmeral 24 denotes connecting |inks according to the pr '%ﬂ$dfﬁy§§?ﬁ
connecting the special steps Sl through S9 in such a nejiner e ng
problentln strength even if the rise opqfhge escalator is increased. As

. shown in Fig. 16, they are connected in the joint portions of the special
. steps S1 through 9 to EE stepped portions and are bendabl e i nternedi ate

In the case of the escal ator apparatus of
ep chain 23 and the connecting |inks 24

921

9224




have to be adjusted such that the dinmensions L1, L2 and L3 shown in Fig. 17
satisfy the relation L1 + L2 > L3 in the inclined region and the relation
L1 + L2 = L3 in the horizontal region. However, since the connecting |links
24 are connected to form stepped portions, the state of Fig. 16 (a) is
established in the horizontal region, while the length is increased in the
I nclined region as shown in Fig. TH S SHEET -23- 16 (b); therefore, the

above arithnetic relations can be

ABSTRACT

ESCALATOR APPARATUS
The invention provides an escalator constructed such

that even persons using large-sized wheelchairs can utilize
it with a sense of security together with healthy persons.
A group of special steps consisting of a large-sized
step and special steps are disposed between ordinary
passenger steps and the special steps are guided by guide

rails different frqm those fog the ordinary passenger steps.

(FIGURE 13)
—_
ThlS Sheet Has Been |
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satlsfled Further, at the reversal point, as shown in [Frgr—1E
each gpnnecting Ilnk 24 is inwardly bent at the |nternemﬁéraAﬁéwﬁﬁbn¥4ﬁﬁé
straight length L4 of the connecting |inks 24 becormes egua é
L5 of the step chain 23, enabling snooth reversing of thea&342$ L\s\
through S9. As for the step chain 23, theiappve arithnegiEg it
al so satisfied by shaping the riser surface of each of the oh
t hrough S9 such that the center of the riser arc is displaced fromthe
usual center 0 to a point P therebelow, as shown in Fig. 18. The character
PS1 denotes a vehicle oper%EShg butt¢n. When a passenger using a wheel chair
or the like wants to

Q.

M
9 |
a.




I REsLAGE
use the escal ator, he pushes this button PS1, wherelly the |-
90, when approaching the entrance area, is decel er at) nole ¢
for the person using the vehicle to step on. The chataetat¥olh dHonat. A a

. Stepping- on confirmation button which, when pushed, gradually accel erates
the escalator until the rated speed isyffached. The Shbstisteshess-&Ad@s a
steppi ng-of f confirmation button which, when pushed, restores a wheel
stopping device to be |later described. In addition, such system using push
buttons may be re different systemin which wheel chair
passengers carr ith themtd§ emt signals to decelerate or
accel erate the escal at such

Fig.?2




- 24 - communications means utilized by wheel chair pa@%@hﬁ%?@?ﬁﬁfjﬁ“ﬁn
be made of a wireless transmtter-receiver having anjinduc Do APl
communi cations function for detectionin alimted rgﬁﬁétlliltﬁél """""
is operated with a vehicle nounted on this |arge-sized step 90, an accident
of the vehicle falling off the |arge-sjagd step 90 wbubstitste shept - ($.4.96
anticipated. To polve this problem it"i's recommended to enpl oy a wheel

st oppi ng devi ce WhiCS' i sydesy gned so that
QN N
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even when the escalator is noving, it can be aut omat i cgFy—ang—SHoot Ry —]
projected or retracted and when a wheel chair or the IlkeREBLﬁ%4MEarﬁﬁ§§*o
the- escalator, it is housed so as not to project above lt he tqaz gnp
step. Fig. 19 is an enlarged vi ew showi ng the mechani s Bfea reel- st g
device 920 installed in a special step S4 ving a rlsennﬁﬁﬁ

| ar ge-si zed steps 90. In the figure, the ﬁﬂﬁeral 921 denotes'gﬁaﬁ%gl %#b§6
installed in the special step S1 so that it is turnable around a point Q
and 922 denotes a rod having a roller 922a at its lower end and a plate 923
at its upper end and adapted’to be novabl e upward. And the plate 923 has
grooves 923a, 923b, 923c and|[923d cut therein in loop formas shown in Fig.
19

=

5
=3

Fig.4




REPLACEMENT SHEEY |
and having depth dinensions to be |ater described. The nunddhlARR 99%enol es
a rod installed for upward novenent in a bracket SB qnDethe.--speci-al--stepi S1,
said rod being contacted at its upper end with part tre"stop 921
to support the weight of the wheel stop 921, said - 25- rod havi &2 a
Wwasher 924a attached to its |ower end. 7%1@ nuner al 98ybstitvie shegt - 4,4,96
rotatably supported at its upper end b§ he bracket SB on the special step
S1 and guided at its lower end by the grooves 923a, 923b, 923c and

A5

ig.b



923d of said plate 923 in loop formin the order
t he grooves 923a, 923b, 923c and 923d
machi ned such that as shown in Fig. 20,

particul arly,
initial

of the lever 925 is t
denotes a spring inte
927 denotes a spring
The operation of the
described first with

Irned cl ockw se,
posed be meen
nt er posed bet
br esent whe

ef erence to Mh

the arrang

each groove
end, becom ng gradually shallower until
portion of the next groove,

mefitREMACEMENTESHEET ||
|of the plate 923 ke
||Ete1x1=. i ts ‘1

it

nt. bei ng suShbshﬁttetﬂmeltov%ﬂ' %ﬁd
never

reversed. The nunmeral 926

e plate 923 and the washer 924a, and

n the

| ate 923 and the bracket SB.

I<to pplnq(geV|ce 920 wi Il now be

upmai?)
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nmovenent of the escalator. During the upward anenent,Rﬁpbﬁ%gﬂﬁﬁéﬁHﬁﬁTa

wheel chair or soneone el se pushes the vehicle operathg bu‘gomp
portable transmtter may be enployed) to rotate the Bie NTon an escal

body 1 shown in Fig. 21 to nove a cam Ma upward. On t
vehi cl e operating button PBl is operat 995 jo cause théumﬂtgetessﬁé’ét 59&139%0
r

to approach the|floor plate la at the entrance area, whereupon the
escal ator is degelerated and,the |3arge-sized step 90 passes under the fl oor

plate la while f§he

tor
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N by

| gEPLACEMET \

Then, i ABR 1885 0d 022 i's

- 26 - cam Ma, which pushes up the roller 922a.

the lower end of the |ever 925 | owers al ong the 923a (act ly, the
plate 923 rises) to enter the groove 923b. And Lk L& shebt e4 | eaves
the cam Ma in response to the novenent of the s 2 |gl step S1, the force of
the spring 927 sonewhat noves t heB42d 922 backward or downward but the

| ower end of the lever 925 is guided by the groove 923b to enter the groove
923c where ity i \I1ocked (assum ng the state of being unable to nove back).
Therefore, eelr Iy the special step S1 continues to nove, there occurs no

+—
09

Fig.8




| REPLACEMENT SHEET Jj
change in the position of the rod 922 and plate 923 rlelative to the spegi al
step S1. On the other hand, concerning the wheel stopt@%&,;hﬁehﬁﬂh@gﬁodﬁQZZ
and plate 923 are pushed up, the force of the spring 926=atse—puoshes—ap—t he
rod 924 and hence the upper end of the rod 924 pushes up the wheel sto
921, with the result that the wheel 5%1921 pr oj ect Substjisite shest + %406
surface of the special step S1 as sho n Fig. 22. Wien the wheel stop 921
is projected in this manner, a passenger using a vehicle such as a
wheel chair steps on the special step Sin the direction of arrow, however,
if a force is applied to the wheel stop 921 in the direction of arrow, the
spring 926 flexes 9 that the :T?el stop 921 can

QAJ

Fig.9




i-'_ e A T (NI H
be easily drawn into the tread. Therefore, there is n# BEELARENMEND SHfE N
st eppi ng on, and once the passenger steps -27- on, khe m@ eA t 921:
projects again to performthe function of vehicle sli Bﬂ@iage_gﬁt_wﬂjngen
if a reverse force acts -on the wheel stop 921, the | at¥er w T not nove).
Wien the |arge-sized step 90 approacheggjifie exit ar edubstitutesshest -92.4:96
cones into contact wwth the cam M a al ready noved upward by the notor M

shown in Fig. 23 (the tinme to
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drive the notor M may be when the vehicle operating byt REPLATEMENT SReET

st eppi ng-on confirmation button PS2 is operated) and i therébgzgtyﬁggﬁu

This time also, the force of the spring 927 pushes up [ Heate ocf. 9220 % g8et | he

with the plate 923 against the force of the spring 927, -ower

end of the lever 925 |l owers along the 2{;@% 923c (a&ubstityte siheetp! 8149623
t

rises) to enter the pjoove 923d. pAad a e special step S1 noves, the
roller 922a |eaves t"lge cam M a, \mreupon the rod 922 riturns to its lhower
posi ti on under._the ffipregroft—the—sp+reg—92+~—so—that—thedlleyver 225 is ved
with its | owgh en i 0 LV 0T 010 AV S0 7410 DU > 0§ r;g:tﬂ:@hevgroove 923a
to restore its ori Nl | |state \qhereit is | ocked. (@)
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whee 4

On the other hand, since the rod 922 and plate 923 are |Jfowered, the eel
stop 921 also lowers together with the rod 922 under it$ paai 4 A '
the state of the ordinary step in which it is conpletel i —ihe
tread of the special step S1, as shown in Fig. 19. In the lifting operation
of the escal ator, a passenger using sugwl vehi cl e aSubstitutel sheetr- 3496t ep
of f the -28- escalator at the exit é regardl ess of the state of the
wheel ‘stop J{;gtthrgore. there is no need to take the

S




troubl e of decelerating the escalator at the exit ar qa:‘?E'Lﬂfﬁ%?"ﬁ‘kﬁ%i@%Emger
has stepped off, he pushes the stepping-off confirnafjion bdtl AP o

rotate the notors Mand M in the opposite direction tFDuttdown the dams
Ma and Ma so as to prevent interference between the rolTer 922a of the

‘special step S1 and the cans Ma

and M3/21 Thus, duriSupstiteta sheeti n8.4.96

operation of the escal ato} therg¢ {s! no possibility of the wheel stop 921
projecting to form an obsfaclle Wi is liable to trip a passenger. In
addition, the | owering operati i s a t the sane as the lifting
operation, and a detai dpﬁ& tipn oOYt is therefore omtted. The
operation of the_wheel} stoppi evlce 920 has nuch to do with the safety
of the stepping-
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on and stepping-off of a vehicle. That is, during stléﬁﬁl-ﬁ@EMENTfS eel

stop 921 fails to be projected, the vehicle is liablle to fh)IABY B8R tj a,-
cl-e-eannot--st ¢p

or if the wheel stop 921 fails to be retracted, the
coff; thus, it is desirable to run the escalator at peEEd. = -
CLAIMB 1. An escal ator apparatus incigging a pl ur aSubgtigitesshegten?-496ps

- to forma la e-sizeid step having a greater

19.14 S1
SSo

S2




. 1
depth than that of ordinary passenger steps, said |argg-REHLACEMR{TEPEDeiing
guided horizontally through the horizontal, transiepnt and 1gcAPRéﬂg :
regions of the escalator, said escal ator apparatus bei hdatharact-eri-zed-+n
that a plurality of special steps each provided with at=¥&€ast~—a parr of ~
wheel s for the horizontal region and a‘%/%faast a pai r Substingelsheletr- 9.4<96
I nclined regi op-respegtdvel y are di sposed successively so as to extend up
to the | ower 1| f.g | ar ge- si ze stEﬁESsaid pair of wheels for the

hori zontal region ™®eing guided by first gurde rails for the horizontal
'in

region and said pair of whegl or the iyclined regions being guided by
second guide rails for the ér%l

d reg
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2. An escal ator apparatus as set forth in claim1l, @aracterlzed in that
said at |east a pair of wheels for the horizontal reg? DaeGN f palr

of front wheels and a pair of rear wheels and said atAkﬂﬂ%#~E- PR1Q ‘

wheels for the inclined region consist of a pair of front mheels and a pair
‘of rear wheels respectively. 3. An eﬁﬁgi at or appar &ubstiutesheelor Oid.

claim1l or claim?2, characterized in t sai d apparatus is so arranged

t hat each saljafpe0|a tep takes two situations, in one of which

[

situations sa a pair of wheels for the horizontal region are
gui ded by sai t gurde rails for the horizontal regi on when the speci al
step is in the horizontal region and in another of which

S3 S2 ST

P T3

-

Fig.16




situations said at least a pair of wheels for the inclii e'aEP'e‘tﬁ% HEET
gui ded by said second guide rails for the 30 inclineg region

special step is in the inclined region, said two situat {lond®phejmg:e

i nterchangeabl e when the special step is in the transient region. 4.
escal ator apparatus as set forth in any”%} clains 1 Substltldil&asfmate-r&zﬂeea n
t

that said at | east a Rair oF—wheels for e inclined region of one of said
speci al steps a¥® posi ione&furt o away fromthe top face of the
' Q¥

T

9ol

S3

Fig.17
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special step than the corresponding said at |east a pa|+ of wheels for thd
-nclined region of another one of said special steps, dispesed. ABR08ML,. L4
and | ower than said one of said special steps, are positiered-—away-from-tl
top face of said another one of said special steps. 5. An escal at or
apparatus as set forth in any precedi n@égi ai m char abubstituteé sheetha.4s96d

[

[ A, 3 ~ A——
(¢

at | east a pi[r'gL wp |'s for the hor al region of one of sajq speci al
steps are po it\ ad the sane distance away fromthe tqp f f the
special step as said at le ' of said
speci al steps are position away fromthe top face of ' ot her one of

sai d speci al steps.

P
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6. An escal ator apparatus as set forth in any precgdi ng cl‘!aQnAERs'iﬁg
.characterized in that said |l arge-sized step is provi defatei.t.h..a..wheel. s fp
havi ng a mechani sm whi ch causes the wheel stop to pr&j
| ar ge- si zed step conmes out of the floor plate and tg retract befor

.t i
‘enters the floor plate. 7.  An esc@ptor  appar Aupstituty, sheelin SAJrI%ﬁ

as hereinbefore described with reference to Figures 1 and 8 to 23 of the.

acconpanyi ng‘friaai ngz O

923d 923a 923b 923d

Fig.21
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1. An escalator apparatus including a plurality of

adjacent steps to form a large-sized step having a greater

. depth than that of ordinary passenger steps, said large-

sized step being guided horizontally through the
horizontal, <transient and inclined regions of the
escalator, said escalator apparatus being characterized iﬁ
that a plurality ¢f special steps each providgd with at

least a pair of wheels for the horizontal region and at

least a pair of wheels for the inclined region

respectively are disposed successively so as to extend up
to the lower part of said large~size step, said pair of
wheels for the horizontal region being guided by first
guide rails for the horizontal region and said pair of
wheels for the inclined regions being guided by second
guide rails for the inclined region. '

2. An escalator apparaéus as set forth in claim 1,
characterized in that said at least a pair of wheels for
the horizontal reéion cohsist of a pair of front wheels
and a pair of rear wheels and said at least a pair of
wheels for the inclined region consist Bf a pair of frsnt
wheels and a pair of rear wheels respectively.

3. An escalator apparatus as set forth in claim 1
or claim 2, characterized in that said apparatus is so
arranged that each said special step takes two situations,

in one of which situations said at least a pair of wheels

for the horizontal region are guided by said first guide

rails for the horizontal region when the special step is
in the horizontal region and in another of which
situations said at least a pair of wheels for the inclined

region are guided by said second guide rails for the
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(15 April 1997)
inclined region when the special step is in the inclined

region, said two situations being interchangeable when the
special step is in the transient region.

4. An escalatof apparatus as set forth in any of
claims 1 to 3, characterized in that said at least a pair
of wheels for the inclined region of one of said special
steps are positioned further away from the top face of the
special step than the corresponding said at least a pair
of wheels for the inclined region of another one of said
special steps, disposed adjacent to and lower than said
one of said special steps, are positioned away from the
top face of said another one of said special steps.

5. An escalator apparatus as set forth in any
preceding claim, characterizedJin that said at least a
pair of wheels for the horizonfal region of one of said
special steps are positioned at the same distance awvay
from the top face of the special step as'said at least a
pair of wheels of another one of said special steps are
positioned away from the top face of said another one of
said special steps. . .

6. An escalator apparatus as set forth in any
preceding claim, characterized in that séid large-sized
step is provided with a wheel stop having a mechanism
which causes the wheel stop to project when the said
large-sized step comes out of the floor plate and to
retract'before it enters the floor plate. |

7. An escalator apparatus substantially as
hereinbefore described with reference to Figures 1 and 8

to 23 of the accompanying drawings.



