SPECI FI. CATI ON ESCALATOR APPARATUS

BACKGROUND OF THE | NVENTI ON Technical Field The present invention
relates to an escal ator apparatus which can be safely utilized not only by
ordi naty passengers but also by special passengers who use vehicles such

as wheel.chairs, baby carriages and shoppipg_carts. Background Art
Conventional escal ators have been designed to transport
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The present invention relates to an escalator apparatus
whigh can be safely utiiized not only by ordinarx
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 transport.
ordinary 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.

Thereforek\various suggestions have been made
including;

(1) a fir;t arrangement in which, as in the case of
Japanesé Patent Publication No. 41555/1981, ohe or more
largeféized steps having a sufficient depth diméhSTUn-%xr~"
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 switéh causes the large-sized step to stop at the

entrance area witﬁout fail and pushing the exclusive start



ordi nary passengers and hence the depth dinmension of the steps is about
400 mMm Therefore, it has been difficult to transport wheel chairs or baby
carriages safely while maintaining their horizontal state, Therefore
varlous,suggestlons have been made i ncl uding; (1) a first arrangenent
in which, as in the case of Japanese Patent Publication No. 41555/1981,
one or pore | ar ge-si zed steps having a sufficient depth dinmension to

transport a whesly algubogvé{]c%eske W e | gﬁgrpoéggggnggxsag\{%?g n%n%nmin

conveyor ‘start an sto or exclusiv use
handi capped peL%eRs e ddSipdisd t4d @t@ﬂangﬁaenhrgel-agz%ucattelaatbeﬁ ng

operating such stop switch causes the [arge-sized step to stop a
entrance areaswioprad £gain aand ushept tdee&xchusheedekaried story after
the lapse of a given time,

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

(3) a third arrangement in which, as in the case of

~Japanese Patent Publication No. 1396/1989, a lifting
mechanism is separately installed for lifting the tread of
a step to the position of the tread of the upper step
ad jacent thereto so as to substantially increase the area
of the tread.

In the escalator apparatus like (1) above, however, the
presence of the large-sized steps, though small in numyer,
each having a sufficient depth dimension to carry a
wheelchair or tﬁe like thereon, makes it necessary to
increase the radii of the sprocket wheels for return drive
at thé entrance and exit afeas, necessarily increasing the
size of the escalator and limiting the installation space.

In an escalator apparatus like (2) above, if large-
sized steps each having a sufficient depth dimension to
carry a large-sized wheelchair are prepared and the step
height is set at about 200 mm which is the same as in a

conventional escalator, then the maximum inclination angle



swi tch 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 |apse of a given tineg, (2) a
second>arrangenent 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 escal ator having a substantially

t depth di hi c| 3 hi rd
T gompnt alePReP8s2ahatos, Bhathahn s 15 Mt Hafiih Gl $Eat Sah NS
1396/1989, a L1§Ling, BBGHGRI SHL %Tea‘aﬁ%ﬁt q'xé’fﬂ “Sérﬁée'&ﬂexfé’h'téﬁém JaPe

tread of a step to the position of “the tre upper step
the escalator has to be increased. In an escalator

apparatus like (3) above, a sufficient space to receive a
large-sized wheelchair cannot be obtained and a passenger
has to:step on the escalator with his face directed opposite
- - to the direction of travel of the escalator when the latter
is ascending; thus, he will be endangered unless the
escalator is stopped without fail at the time of stepping
on and off, and the traffic will be shut off each time a
wheelchair passenger utilizes the escalator.

The present invention has been made with the above in
mind and is intended to provide an escalator apparatus
which allows a passenger, even if using a vehicle, to
utilize it without necessarily stopping the escalator and

which requires a necessary minimum installation space.

SUMMARY OF THE INVENTION

Escalators according to the present invention are
characterized in that:

AE least two special steps included in a plurality
of steps are disposed with a third step interposed
therebetween, the first special step having a downwardly
movable tread, the second special step having an upwardly
movable tread, said movable treads being adapted to ascend
or descend according to the height of the tread of the

third step. The movable treads may be adapted to ascend or



adj acent thereto so as to substantially increase the area of the tread.

In the escal ator apparatus |ike (1) above, however, the presence of the

| ar ge- si zed steps, though small in nunber, each having a sufficient depth
dimensidn to carry a wheelchair or the like thereon, nmakes it necessary to
i ncrease the radii of the sprocket wheelg tor return drive at the entrance
and exit areas, necessarily increasing the size of the escalator and

meing the |9l allet| e 30R°E nanner! M $HES) Ao WY Fal3 idee (D)

above, if large-""5Size eps g a sufficient I'mension to

carry a |arge-gj zethdheel £hai EnarfePEERALET tARI i@ dSHaP thleigNird $ &8, at
about 200 nmmwhich is the sane as in a conventional escalator, then the
maxi mum i ncl i e é Ofle @Wd Especial step may have an interlocking mechanism
- - for allowing an upwardly movable tread to ascend or descend
according to the height of the tread of the third step.

Escalators according to the present invention are
characterized also in that;

At least two special steps inclﬁded in a plurality of
steps are disposed with a third step interposed
therebetween, the first special step comprising a first
fixed step and a first movable step movable downwardly
relative to said first fixed step, the second special step
comprising a second fixed step and a second movable step
movable upwardly relative to said second fixed step, each
of said first and second movable steps being provided with
a wheel guided by a guide rail.

In all of the above arrangements, said second special
step may further have an amplifying mechanism for
amplifying the upward movement of said tread or said second
‘movable step of said second special step.

‘With the above. arrangements employed, the remodeling
and restoration of steps can be made as desired.

The present invention includes various other
arrangements as recited in the claims and/or disclosed in

the description and the drawings of this application.

EFFECTS OF THE INVENTION



of the escal ator obtainable is only about 10[err], so that in order to
obtain the required lift, the overall length of the escalator has to be

i ncreased. In an escal ator apparatus like (3) above, a sufficient space to
receivesa |arge-sized wheel chair cannot be obtained and a passenger has
to step on the escalator with his face digected opposite to the direction

of travel of the escalator when the latter is ascending; thus, he will be
endangered unl ess the ﬁscal tor. is §t§FF?d_mﬁthout fail at the tinme of
stepping on and dtFCOGHUNENEC t FREFPESHRNF HBVEMH °0F £ SLH R bp Ve

wheel chai r Pasaﬁﬁg%bé&’i' Méeétéé? §eCahaLOara oF he R{o‘%ﬁg\g, Lipyention has
been made with the above i'n “mnd and s Tntended to provi an escal at or
appar at us remodeling and restoration of steps can be made reliably
and smoothly, so that it is not absolutely necessary to
stop the escalator for a passenger who uses a wheelchair or
the like vehicle (it goes without saying that there is
- another way of use in which the escalator is stopped during
stepping on but it is not stopped during stepping off);

thus, both healthy persons and vehicle users can

simultaneously utilize the escalator reasonably and safely.

BRIEF DEéCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view showing the arrangement.of
an escalator in its entirety according to the present
invention;

Fig. 2 is an enlarged perspective view of a vehicle
step 10 according to the invention;

Fig. 3 is an enlarged side view of a special step 4

i shown in Fig. 2;

Fig. 4 is an enlafged front view of the special step 4
shownﬁin Fig. 2; )

Fig. 5 is an enlarged plan view of the special step 4
shown in Fig. 2;

Fig. 6 is an enlarged side view of a special siep 5
shown in Fig. 2;

Fig. 7 is an enlarged front view of the special step 5

shown in Fig. 2;



whi ch all ows a passenger, even if using a vehicle, to wutilize it w thout
necessarily stopping the escalator and which requires a necessary m ni num
i nstall ati on space. SUMVARY OF THE | NVENTI ON

Escal ators according to the present invention are characterized in that:

At |east two special steps included in a glurality of steps are disposed
with a third step interposed t her ebet ween, the first special step having a

domnuar VIO 1 980 U5 SHERRE-ROSTARL TP 1205 BRI Y

movabl e tread, said reads ascen
according to tdipiei Ghtrpf. the tread of the thlrd step. The novabl e
treads may be adaptedto ascend or

Fig. 9 is a side view showing the connected state of

the vehicle step 10 shown in Fig. 2;

Fig. 10 is a plan view of Fig. 9;

Fig. 11 is a side view showing the vehicle step 10 of
Fig. 2 moving in a reversal point; |

Fig. 12 is a view showing the disposition of point
switching rails 18a, 1%9a and guide rails 18, 19;

Fig. 13 is a side view showing the vehicle step 10 in a
transition area in the escalator;

Fig. 14 is side view showing the vehicle step 10 in the
inclined region of the escalator;

Fig. 15 is an enlarged view showing the entire
mechanism of a wheel stopping device 7;

Fig. 16 is an explenatory view showing the depths of
grooves 72a,.72b,_720, 72d in a plate 72 shown in Fig. 15;

Fig. 17 is an explanatory viev for explaining the

i operation of the wheel stopping device 7 in Fig. 15;

Fig. '18 is an enlarged view showing a wheel stop 70 of

~

Fig. 15 in its projecting state;

Fig.lQ is an explanatory view for explaining the
restoring operation of the wheel stopping device 7 in Fig. .
153

Fig. 20 is an enlarged side view of a vehicle step 10’

according ta another embodiment of the invention;

Fig. 21 is a side view showing the position of the



descend in such a manner that they conme to a position in alignment with
the height of the tread of the third step. The second special step nmay
have an interlocking mechanism for allowi ng an upwardly novable tread to
ascend or descend according to the height of the tread of the third step.
Escal ators according to the present invenjion are characterized also in

t hat; At |east two special steps included in a plurality of steps are
di sposed with a third step interposed therebetween, the first special step

conprising a fiERdCler iSERP st@p Yhdtherinet i AgdabrEl 8Pep indhEbeE SRR I y
relative to said fd.rst fjxe t t he,_second eclial st onprising a.
second fixed step Flalr%fi azfdselcsgngd ‘r;}g%/"ébpaék%?ebn ﬁ%gagfgeﬁ%\}\ggdlo§ gglré)t%: ve 1o
sai d second fiyxedigt.epy each -

Fig. 23 is a view taken in the direction of arrow B - B
in Fig. 21;

Fig. 24 is an explanatory view for explaining the
effect of the vghicle step 10' shown in Fig. 20;

Fig. 25 is an explanatory view for explaining the
effect of the vehicle step 10' shown in Fig. 20;

Fig. 26 is an enlarged side view of a vehicle step 10"
according to another embodiment of the invention;

Fig. 27 is a view taken in the direction of arrow C - C
in Fig. 26;

Fig. 28 is a side view showing another example of the
connected state of the vehicle steps 10 and 10'§

Fig. 29 is a complete perspective view showing another
example of special steps 5 and 5';

Fig. 30 is a complete perspective view showing another
example of fixed stepslso and 50'; -
Fig. 31 is a side view showing another example of
speci;I steps 4 and 4°;

Fig. 32 is an enlarged side view of a vehicle step
according to another embodiment of the invention;

Fig. 33 is a view taken in the direction of arrow D - D
in Fig. 32;

Fig. 34 is a view showing the disposition of a guide

rail 34' in Fig. 32;



of said first and second novabl e steps being provided with a wheel guided
by a guide rail. In all of the above arrangenents, said second speci al
step may further have an anplifying nechanismfor anplifying the upward
novenent” of said tread or said second novable step of said second speci al
st ep. Wth the above arrangenents engloyed, the renodeling and
restoratjon of steps can be nmade as desired. The present invention

i ncl udes vari ous ggggr3§N{§ug§1§%§E%g%Fé§?i%?gwiQ?hrgxghgkgggngﬁgr

disclosed in the cription a ngs - of ppl
EFFECTS OF THR dNVENHONhe vehicle step shown in Fig. 32;

Fig. 36 is an enlarged view showing the entire
mechanism of a wheel stopping device 8;

Fig. 37 is an explanatory view for explaining the
operation of the wheel stopping device 8 in Fig. 36; and

Fig. 38 is an explanatory view for explaining the

operation of the wheel stopping device 8 in Fig. 36.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a schematic view showing the arrangement of
an escalator in its entirety according to the present
invention, and Fig. 2 is an enlarged perspective view of a
vehicle step 10 in Fig. 1. In the figures, the numeral 1
denotes an escalator body; 2 denotes a balustrade; 3
denotes ordinary steps; 4 denotes a special step'with its
tread adapted to move downward, as desired; the numeral 5
denotes a special step with its tread adapted to move _
upward. A step 6 not much different from the ordinary
steps 3 is interposed between the special steps 4 and 5.
The s£ecia1 steps 4 and 5 and the step 6 constitute a
vehicle step 10.

The character PBl denotes a vehicle operating button.
When a passenger using a wheelchair or the like wants to
use the escalator, he pushes this button PBl, whereby the
vehicle step 10, when approaching the entrance area, is

decelerated to make it easier'for the person using the



According to the present invention described above, even when the steps of
an escal ator are noving, the renodeling and restoration of steps can be
made reliably and snoothly, so that it is not absolutely necessary to
stop the escal ator for a passenger who uses a wheelchair or the like
vehicle (it goes w thout saying that therg is another way of use in which
the escalator is stopped during stepping on but it is not stopped during

steppi ng of f) veliuise bOtHLESabANY PRESERS rakd svelFEY @ diAles @epping-on
simul taneously utilize the escal ator reasonably and safely.

BRI EF DESCRI PTa dGiN iGFmaltHo HRAWE Nfss whichi, gwhEn ushsehemataduatilew show ng

the arrangenent of an escalator in its entirety according to the present
accelerates the escalator until the latter reaches the
rated speed. The character PB3 denotes stepping-off
canfirmation buttons which,'when pushed, restore the
escalator to its ordinary state. In addition, such system
using push buttons may be replaced by a different system
using transmitters.

Fig. 3 is an enlarged side view of the speciai step 4
in Fig. 2, Fig. 4 is a front view thereof, and Fig. 5 is a
plan view thereof. The special step 4 comprises, for
example, a fixed step 40 and a movable step 400, said fixed
step 40 being provided with yokes 41 having front and rear
wheels 43 and 44 rotatably éttached thereto through axle
shafts 42 and other shafts respectivély and provided on its
inner surface directed to said movable step 400 with
concave latch supports 45 at four places.

On the other hand, the movable step 400 is provide&
with vokes 441 and brackets 442, said yokes 441 having
front and rear wheels 443 and .444 rotatably attached
thereto, said brackets 442 having a shaft 445 fixed
thereto. Further, the movable step 400 is provided with
locking devices 450 on opposite sides to be later
described. Each locking device 450 is provided with a rod
451 having a roller 451a rotatably attached to the lower
end thereof and a link 451b attached to thé upper end

thereof, the other end of said link 451b being provided



I nventi on; Fig. 2 is an enlarged perspective view of a vehicle step

10 according to the invention; Fig. 3 is an enlarged side view of a
special step 4 shown in Fig. 2; Fig. 4 is an enlarged front view of
the special step 4 shown in Fig. 2; Fig. 5is an enlarged plan view
of the special step 4 shown in Fig. 2;_ 419 - Fig. 6 is an enlarged side
view of a special step 5 shown in Fig. 2 Fig. 7 is an enlarged front

view of the spgciials StERid 4500 p Pedi o @ngage and disengage said latch
supports 45, said latch 452 being permanently urged by the
force of a spring 4533 in a direction to project. And the
numeral 454 denotes unlocking tracks ddapted to be
dovwnwardly moved by driving devices (not shown) and to
guide rollers 451a thereunder.

Fig. 6 is an enlarged side view of the special step 5
in Figs. 1 and 2, Fig. 7 is a front view thereof, and Fig.
8 is a plan view thereof. The special'step 5 comprises,
for éxample, a fixed step 50 and a movable step 500. The
fixed step 50, like the fixed step 40, is provided with
vyokes 51? the latter having front and rear wheels 533 and 54
rotatably attached thereto through axle shafts 52 and other
shafts respectively.

On the other hand, the movable step 500 is provided
with yokes 541, the latter having front and rear wheels 543
and 544 rotatably attached thereto. The movable step 590
has a shaft 545 fixed to the middle thereof and wheelfétops
546 disposed in a region close to the rear end and adapted
to project, as desired. And the character 500a denotes a
riser for the movable step 500. In addition, it is
preferable to provide.the same device as the locking device
for the movable step 400 provided in the special step 4
described abbve, but such device is omitted from the
illustration.

Fig. 9 is a side view showing the connected state of

the vehicle step 10 comprising the special steps 4 and 5



- 6- Fig. 8 is an enlarged plan view of the special step 5 shown in
Fig. 2; Fig. 9 is a side view showi ng the connected state of the
vehicle step 10 shown in Fig. 2; Fig. 10 is a plan view of Fig. 9;
'Fig. 11l¢is a side view showing the vehicle step 10 of Fig. 2 noving in a

reversal point; Fig. 12 is a ViEM/Qh?TLﬂg t he di sposition of point
swtching rails 18a, 19a and guide rails 18, 19; Fig. 13 is a side view

showi ng "t he ngick‘%’eﬁt 80 14l Big. ANy td %a?r(lg@xl %&‘tﬂg&-@&ga' aggr the.

Fig. 14 i's side view show ng the vehicle step i nclined region of

the escal ator gigureki, gthd5phag tann@Rliazdath e/ ifvhs omdSa ideaenfhrgigs. 1
mechani sm of a wheel stopping device 7,

through 8 are the same parts. The numeral 11 denotes a
link which rotatably connects the shaft 445 in the movable
step 400 to the axle shaft 62 in the step 6, and 12 denotes
a link which rotatably connects the axle shaft 62 in the
step 6 to the shaft 342 of the movable step 500 in the
special step 5; a link having the same shape as that of the
link 11 will serve as said link 12. To accommodate a
decrease in the distance L1 between the shafts in the
reversal points of the escalator, as shown in Fig. 11, each
link 11, 12 is divided into two p#rts which are rotatably
connected by a hinge lla, 12a to allow the link to bend at
the hinge to form a clearance between the parts.

The numeral 13 denotes a step chaiﬁ which endlessly
connects and drives the axle shaft 42 of the special step
4, the axle shaft 62 of the step 6, the axle shaft 52 of
the special step 5, and the axle shafts of the ordinary

"steps 3. The numeral 14 denotes a front wheel guide rail
(for the special steps 4 aﬁd 5, step 6 and ordinary steps
3); 15 denotes a rear wheel guide rail (for the specific
steps 4 and 5, step 6 and ordinary steps 3); 16 denotes a
guide rail for guiding the front wheels 443 of the movable
step 400 in the special step 4 only during transport of a
vehicle; and 17 denotes a guide rail for guiding the rear
wheels 444 of the movabie step 400 in the special step 4

only during transport of a vehicle.



Fig. 16 is an explanatory view show ng the depths of grooves 72a, 72b,

72c, 72d in a plate 72 shown in Fig. 15; Fig. 17 is an explanatory view
for explaining the operation of the wheel stopping device 7 in Fig. 15;
Fig. 18°is an enlarged view showi ng a wheel stop 70 of Fig. 15 inits

proj ecting state; "Fig.19 is an explanatory view for explaining the
res;oriqg operation of the wheel stopping device 7 in Fig. 15; Fig.
20 is an enl argedripé dgumk W) Ot s2q¥RH e5€aSERR 410 r 2 1AC G d o &Nk ber
enbodi nent of the invention; Fig. 21 I's a side view show ng the

position of thent wheels 543 of the movable step 300 in the special
step 5 only during transport of a vehicle; 19 denotes a
guide rail for guiding the rear wheels 544 of the movable
step 500 in the special step 5 only during transport of a
vehicie; and 18a denotes a point switching rail for guiding
the frdnt wheels 543 of the special step 5 to the guide rail
18. The point switching rail 18a is adapted to be moved
upwardly and downwardly by a driving device (not shown)
disposed in the vicinity of the escalator entrance area as
shown in Fig. 12. On the other hand, 19a denotes a point
switching rail for gtiding the rear wheels 544 of the
special step 5 to the guide rail 19, said guide rail 19a
being adapted to be moved upwardly and downwardly by a
dfiving device (nat shown) disposed in the vicinity of the
escalator entrance area as shown in Fig. 12.
The operation of the apparatus of the present inven}ion
will now be described with reference to the drawings.
i During normal operation, since the movable step 400 in
-the special step 4 remains locked as the latches 452 of the
lockin§ devices 450 shown in Fig. 4 are fitted in the latch
supports 45 of the fi#ed step 40, the fixed step 40 and the
movable step 400 move as a single step, not differing to
all appearances from the ordinary steps 3. Further, in the
special step 5, since the point switching rails 18a and 19a
are in their lower positions, the front and rear wheels 543

and 544 do not contact the point switching rails 18a and



vehicle step 10" in the inclined region of the escal ator; Fig. 22is a

view taken in the direction of arrow A - A in Fig. 21; Fig. 23 is a
view taken in the direction of arrowB - B in Fig. 21; Fig. 24 is an
expl anat’ory vi ew for explaining the effect of the vehicle step 10° shown
in Fig. 20; Fig. 25 is an explanatorys view for explaining the effect
of the vehicle step 10' shown in Fig. 20; Fig. 26 is an enlarged side
vi ew of ‘a Vehﬁ@heaﬁﬁeﬂeuxé BFEPT A0 § © EGP%Q&rtS”PQQ'Eﬁpé OPaEQE cl8 and,

i nvention; 27 1s a view taken in the direction of arro &% n
Fig. 26 16i. 9Th38elf$>r€é Siee Vi BYe S hoNk nﬂoﬁ@@i@%t@@(@n@beaﬁ& tsb@ move
connected state of the vehicle steps 10 and 10'; Fig. 29 is a conplete

perspective viagwaskiwglig atedernot differing to all appearances from
the ordinary steps 3. Thus, the escalator operates as an
erdinary one.

When a physically handicapped person in a wheelchair
comes to the entrance area in a lower story shown in Fig. 1
and pushes the vehicle operating button PBl, the approach
of the special step 4 to the entrance area in this lower
story is detected by, for example, a known detection
mechanism having a 1imit switch which detects a projecting
element installed on the special step 4 alone, and the
escalator is decelerated while lowering the unlocking
tracks 454 to move the latches 452 to the unfixing step
side through the rollers 45la, rods 451 and links 451b,
thereby unlocking the movable step 400 in the special stép
4 and raising the point switching rails 18a and 19a.

Thereupon, whereas the fixed step 40 of the special step

£ 4 has its front and rear wheels 43 and 44 guided by the
front ‘and rear wheel guiding rails 14 and 15, respeétively,
as usﬁél and thereby moves in the same path as the ordinary
steés 3, the movaile step 400 moves with its front and rear
wheels 443 and 444 uniquely guided by the front and rear
wheel guiding rails 16 and 17, respectively, with the
result that the movable step 400 moves in a different path
separate from that of the fixed step 40. That is, the

movable step 400 descends relative to the fixed step 40,



exanpl e of special steps 5 and 5'; Fig. 30 is a conplete perspective
vi ew show ng anot her exanple of fixed steps 50 and 50'; Fig. 31is a
si de vi ew showi ng anot her exanple of special steps 4 and 4'; Fig. 32
is an enl arged side view of a vehicle step according to another enbodi nent
of the invention; Fig. 33 is a viewqgaken in the direction of arrow D
- D in Fig. 32 Fig. 34 is a view show ng the disposition of a guide
rail 347 in Fitggrm33g a level differdide &5 diso@n BXFBEHAtDBY Vview for

expl ai ni ng the

On the other hand, in the case of the special step 3,
the fixed step 50 has iis front and rear wheels 53 and 54
guided by the front and rear wheel guiding rails 14 and 15,
respectively, as usual and thereby moves in the same path
as the ordinary steps 3, while the movable.step 500 moves
with iis front and rear wheels 543 and 544 uniquely guided
by the point switching rails 18a and 1%a, respectively,
with the result that the movable step 500 moves iﬁ a
different path separate from that of the fixed step 50,
ascending_relative to the fixed step 50, forming a level
differenée as shown in Fig. 13.

In this connection, it is to be noted that the treads
of the movable steps 400 and 500 of the special steps 4 and
5 and the tread of the step 6 can be kept flush with each
other in any region in the lift of the escalator;
therefore, a passenger using a vehicle can step on the
vehicle step 10 safely even -if the escalator is not |
stopped.

When the passenger stepping on_the vehicle step 10
pushes the stepping-on confirmation button PB2, the wheel
stops 546 installed in the movable step 500 of the special
step 5 are projected to provide safety while gradual}y
accelerating the escalatér.

Thereafter, the movable step 400 of the special step 4,

as shown in Figs. 13 and 14, has its front and rear wheels

443 and 444 guided by the guide rails 16 and 17,



effect of the vehicle step shown in Fig. 32; Fig. 36 is an enlarged

view show ng the entire mechanism of a wheel stopping device 8; Fig.
37 is an explanatory view for explaining the operation of the wheel
stopping device 8 in Fig. 36; and Fig. 38 is an explanatory view for
explaining the operation of the wheel stigpping device 8 in Fig. 36.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a schematic view
showi ng 't he arf@@ﬂ@@eme@; AR igecahat odarmdéssﬁm'srcﬁf Yo ACGHY dg;r@ct&the
present invention, and Fig. 2 is an enlarged perspective view of

vehicle step 19tép Figaslitbnetrbatf agdr eeart Rehdviersd3 landenpd elsecﬁrby
escal ator body; 2 denotes a balustrade; 3 denotes ordinary steps; 4

denotes a spectia¢ Boeptwswhtchéngt redd saddzt echd o Svendd @wnivesdd ,byasthe

desi‘red; the nuneral 5 _
guide rails 18 and 19, respectively, and since the shafts
of these steps are connected to the links 11 and 12, the
steps are moved with the distance L between the axle shaft
62 of ihe step 6 and the shaft 445 of the special step 4
and between said axle shaft and the shaft 545 of the
special step 5 remaining unchanged; therefore, the movable
steps 400 and 300 and the step 6 are maintained horizontal
as shown in Figs. 2, 9, 13 and 14 to safely carry-a vehicle
such as a wheelchair thereon.

When -the vehicle step 10 approaches the exit area in
the upper story, the point éwitching rails 18a and 19a
located in the upper story are raised while the escalator
is decelerated. When the movable step 400 is raised
relative to the fixed step 40 until it reaches a posit;on
where the latches 452 of the movable step 400 are opposed
to the latch supports 45 of the fixed step 40, the latches
452 are automatically fitted in the latch supports 45 by
the forces of the springs 453, establishing the locked
state. And the passengers inpluding the person in the
wheelchair can now step off the escalator.

After the person in the wheelchair has stepped off the
escalator, the stepping-off confirmation button PB3 is
pushed, whereupon the wheel stops 546 of the special step 5

are retracted while the point switching rails 18a and 19a



denotes a special step with its tread adapted to nove upward. A step 6 not
much different fromthe ordinary steps 3 is interposed between the speci al
steps 4 and 5. The special steps 4 and 5 and the step 6 constitute a
vehi cl e*step 10. The character PBl denotes a vehicle operating button.
When a passenger using a wheelchair or 1Rg Like wants to use the

escal ator, he pushes this button PBl, whereby the vehicle step 10, when

appr oachi ng the, entd Ao AT {Sye oG LI BLEArll 1TRkR ddl oSGl for the

person using the Icle to step on. The character PB2 denotes

st eppi ng-on  GAfddH B & onmgmw@hrﬂ@ea RS red,t ogfeadwalilry original
state. Further, the escalator is gradually accelerated to
its rated speed.

The above description refers to the lifting operation
of the escalator, and the lowering operation can be
likewiée effected, a detailed description of which is
therefore omitted. During stepping-on and stepping-off of
a vehicle, the operation of the wheel stopping device is
particularly important from the standpoint of safety. That
is, during stepping-on, if the wheel stops fail to be

- projected, the vehicle is liable to fall by inertia, or if
the wheel stops fail to be retracted, the vehicle cannot
step off.

Therefore, the present applicant provides a vehicle
stopping device, or a device having mechanism such that
even if the escalator is moving, the projecting or
retracting action automatically and smoothly takes place or
when there is no wheelchair passenger utilizing the
escalator, the wheel stops are retracted so as not to
projeét above the tread of the step.

Fig. 15 is an enlarged view showing the entire
mechanism of a wheel stopping device 7 attached to the
movable step 500 of the special step 5. In the figure, the
numeral 70 denotes a wheel stop installed in the movable
step 5 to be rotétable around a point Q, and 71 dénotes a

rod having a roller 7la at the lower end and a plate 72 at



accel erates the escalator until the latter reaches the rated speed. The
character PB3 denotes stepping-off confirmation buttons which, when

such

pushed, restore the escalator to its ordinary state. In addition,
system “usi ng push buttons nmay be replaced by a different system using
transmtters. Fig. 3 is an enlarged gide view of the speci al

step 4

in Fig. 2, Fig. 4 is a front viewthereof, and Fig. 5is a plan view

gt epfﬁ% nd a

her ool e B Hnel! W OIPLIPSE g SERTPLELLT, HhYEE)
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avi ng

front and rearp) awheelss Hiks %%Meé of £4 abfyb atyaghggly t heg ettt Bhevah naxhe

shafts 42 and other shafts respectlvely and provided on its

I nner

surface

directed to saiodpnivain easstspow®Oi mi Fhg. cofcayeid agehoseppratrsngSdap theur

pl ates. On the other hand, the novable step 400 is provid
to be later described.

The numeral 73 denotes a rod vertically mov

ed

ably

installed in a bearing 510 on the movable step 500,

said

rod being contacted at its upper end with part of the

wheel stop 70 to support the weight of the latter and

having a spring washer 73a attached to its lower end. The

numeral 74 denotes a lever rotatably supporied at

its uppef

end in a bracket 510 on the movable step 500 and loop-wise

guided at its lower end successively by the grooves

~r

72a,

72b, 72¢ and 724 of the plate 72 in the order mentioned.

That is, the grooves 72a, 72b, 72c and 72d of the plate 72

are formed such that as shown in Fig. 16 the first is the

deepest and gradually shallowed, extending to the deepest

region of the next groove. The lower end of the lever 74

turns clocKkwise without fail, never backward.

¢ The numeral 75 denotes a spring installed between the

plate 72 and the spring washer 73a, and 76 denotes a spring

instailed between the plate 72 and the bracket

510.

The operation of the present wheel stopping device 7

will now be_described in detail by taking the lifting

operation as an example.

During the lifting operation, when a wheelchair

passenger pushes the vehicle operating button P

Bl (instead

a portable transmitter may be used), the motor M installed



w th yokes 441 and brackets 442, said yokes 441 having front and rear
wheel s 443 and 444 rotatably attached thereto, said brackets 442 having a
shaft 445 fixed thereto. Further, the novable step 400 is provided with

| ocki ng “"devi ces 450 on opposite sides to be later described. Each | ocking
device 450 is provided with a rod 451 haygnag a roller 451a rotatably
attached to the lower end thereof and a |ink 451b attached to the upper

end thereof, dihetvd e £ndh f s 11 ko wP1lPnbeigY RPEOYsdEGiven to move
- 10 - wth a latch 452 adapted to engage and di sengage said | atch
supports 45, saichn adxhipdbdrdei ng permanently urged by the force of a
spring 453 in a direction to project. And the

On the other hand, when the vehicle step 10U approaches

P

a floor plate la in the entrance area' as a result of fhe

vehicle operating button PBl1 being manipulated, the
escalator is decelerated. As the vehicle step 10 passes
under £he floor plate la, the roller 7l1a installed on the
movable step 500 contacts the cam Ma and pushes it up.

Thereupon, the rod 71 together with the plate 71 is
pushed up against the force of the spring 76, so that the
iower end of the lever 74 is lowered along the groove 72a
(actually, the plate 72 is lifted), moving to the groove
72b. And when the roller 7la is separated from the cam Ma
as the movable step 500 continues moving, the rod 71 is
somewhat moved backward by the force of the spring 76, but
the lower end of the lever 74 is guided by the groove 72b
to enter the groove 72c¢ where it is locked. Therefore,
even if the vehicle step 10 continues its travel, there
0CCUrs no changg in the positions of the rod 71 and plate
72 relative to the movable step 500.

AS for the wheel stop 70, when the rod 71 and plate 72
are pushed up, the rod 73 is also pushed up by the force of
the spring 75, so that the upper end of the rod 73 pushes
up the wheel stop 70, with the result that it projects

~above the tread surface of the movable step 500, as shown
in Fig. 18.

With the wheel stop 70 thus projecting, the wheelchair



nuneral 454 denotes unlocking tracks adapted to be downwardly noved by
driving devices (not shown) and to guide rollers 451a thereunder.

Fig. 6 is an enlarged side view of the special step 5 in Figs. 1 and 2,
Fig. 7 ts a front viewthereof, and Fig. 8 is a plan view thereof. The

special step 5 conprises, for exanple,-3aofixed step 50 and a novable step
500. The fixed step 50, like the fixed step 40, is provided with yokes

51, the®lattepabavngerf swupsanch raw meed Se 53tapds 5@ ik ot abl yeat aahed
thereto through axle shafts 52 and other shafts respectively. On the

ot her hand, thernwvablWaest ep 0% sSisprapp dieed Wt bhy oklese b44top h@0l ant éhe

havi ng front and rear wheels 543 and 544 rotatably attached thereto. The

movabl e step 300€CRASNg ofhAHRT o3U5 FheeaP Lt ion & hed ni afemehieseed hpgallow

wheel stops 590 d3R93°d ddp ¥ o AL ALLsE 81 5PehEU Y 20d adgrt e
without any trouble, and once the wheelchair steps on, it
projects again to serve to prevent the wheelchair from
falling {even if a reverse force is dpplied to the wheel
stop 70, the latter will not move).

When the vehicle step 10 approaches the exit area, the
roller 7la comes in contact with the cam M'a already moved
upward by the motor M' shown in Fig. 19 (the time to
actuate the motor M' may be set at the time the vehicle
operating button PBl or the stepping-on confirmation button
PB2 is manipulated) so that the roller 7la is pushed up.
Tﬁis time also, the rod 71 is pushed up along with the
plate 72 against the force of the spring 76, whereby the
lower end of the lever 74 lowers along the groove 72¢ _
tactually, the plate 72 is lifted), moving to the groove
72d. And when the roller 7la is separated from the cam M’a
as the movable step 500 moves, the rod 71 is retracted
downward by the force of the spring 76, and the lever 74 is
moved with its lower end guided by the groove 72d, entering
the groove 72a to restore its original state, where it is
locked.

On the other hand, since the rod 71 and plate 72 are

lowered, the wheel stop 70 also lowers together with the

rod 73 under its weight, restoring the state of the



to project, as desired. And the character 500a denotes a riser for the
novabl e step 500. In addition, it is preferable to provide the sane device
as the | ocking device for the novable step 400 provided in the special

step 4 Tdescribed above, but such device is omtted fromthe illustration.
Fig. 9 is a-side view showi ng the connectgg state of the vehicle step 10
conprisipg the special steps 4 and 5 and step 6, and Fig. 10 is

a plan view thefepdry | etépeinf bLBUERS tt e RAMS MV dds waime mupgg al s as
in Figs. 1 through 8 are the sanme parts. The nuneral 11 denotes a
tread vf the movable step 500, as shown in Fig. i3.

In the lifting operation of the escalator, a passenger
using such a vehicle as a wheelchair can step off the
escalator at the exit area regardless of the state ¢f the
wheel stop 70; therefure. there is no need to take the
trouble 0of decelerating the escalator at the exii area;
however, in the lowering operation, deceleration is
desirable from the standpoint of safety. |

After the passenger has stepped off, he bushes the
stepéing-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
7la and the cams Ma and M'a. Thus, during the lowering
operation of the escalator there is no possibility of the
wheel stop 70 projecting to form an obstacle which is
liable to trip a passenger.

Another embodiment of the inventiQn will now be
described with reference to the drawings.

Fig. 20 is an enlarged side view of a vehicle step 10’
accordﬁng to anaother embodiment of the invention; Fig. 21
is a side view, corresponding to Fig. 14, shovwing the state
of the vehicle step 10" in the inclined region o0f the
escalator during transport of a wheelchair or the like;
Fig. 22 is a view taken in the direction of arrow A ~ A in
Fig. 21; Fig. 23 is a view taken in the diraction of arrow

B~ B in Fig. 21. In the figures, the parts having the



| i nk which rotatably connects the shaft 445 in the novable step 400 to the
axle shaft 62 in the step 6, and 12 denotes a link which rotatably
connects the axle shaft 62 in the step 6 to the shaft 545 of the novabl e
step 500 in the special step 5; a link having the sanme shape as that of
the link 11 will serve as said link 12_ sjo_accommbdate a decrease in the
di stance L1 between the shafts in the reversal points of the escal ator, as

shown in Fig. é&meeﬁﬁﬁerblgkaélth&ge'§h9k¥'@ﬁdFﬁ 50 WO 7pah SlWh'gQ
rotatably connected by a hinge Ila, 12a to al ow the'link to ben %he

hi nge to formsamd earance between the parts. The nuneral 13 denotes a
step chain which endlessly connects and drives the axle shaft 42 of the
special step 4, tTeeagharsabhét 62 dénohessiéeprégcinhiesdelpe colmpfiti sShgpfa the
special step 5, and the axle shafts of the ordinary steps 3. The nuneral

14 denotes a fkiFed vihbeP éﬁld%“?a?lNOYFBFetﬁéegpégpaﬁm§Fé$§e4d&M@W?rd§WEp 6

anq ordinary sfeps respect to the fixed step 40’), said movabie step 400°

having first and second bars 21 and 22 connected together
and ektending downwardly. The first bar 2! has a wheel 21la
rotatably attached to its lower end and is fixed at its
upper end to a track stand 23, the latter being supported
by é guide member 400'a (installed on the back surface of
the tread of the movable step 400°') so that it can be moved
longitudinally of the escalator relative to the movable
step 400'. On the other hand, the second bar 22 is guided
by a guide member 40'a fixed to the fixed step 40' so that
it can be vertically moved retative the fixed step 40°'.

The numeral 24 denotes a guide rail for guiding the wheel
21a in the movable step 400° of the special step 4° onLy
during transport of vehicles or the like.

The character 5' denotes a special step comprising a
fixed step 50' and a movable step 500'{(mevable upwardly
with fespect to the fixed step 50°), said movable step 500"
having a downwardly extending bar 31. The bar 31 has a
wheel 31a rotatably attached tv its lower end and is fixed
at its upper end to a track stand 33, the latter being
supported by a guide member 500'a {instailed on the back
surface of the tread of the movable step 300°) so that it

can be moved loungitudinally of the escalator realative to



3); 15 denotes a rear wheel guide rail (for the specific steps 4 and 5,
step 6 and ordinary steps 3); 16 denotes a guide rail for guiding the
front wheels 443 of the novable step 400 in the special step 4 only during
transport of a vehicle; and 17 denotes a guide rail for guiding the rear
wheel s 444 of the novable step 400 in th@zspe0|al step 4 only during
transport of a vehicle. - 12 - The

movanie step Lo TaoeRE eSS el poly DA s Fy [£0Rh A0ECT e g0 ifRT
p e speci a step y durlng ranspor a ve I'cle;
19 .denotes a paibde 58Ik tQkeqUitdi NGl NG 4 RATs VOEES' Sid Shichhe ABNABLE
that it can be vertically moved relative to the fixed step
50'. The numeral 34 denotes a guide frail for guiding the
wheel 3la in the movabie step 500" of the special step 3°
only during transport of vehicies or the like.

Thé cperation of this apparatus will now be described
with reference to the drawings. The parts left uqdescribed
are either the same as in the preceding embudiment or do
not so much differ therefrom.

During normal operation, the movable step 400’ in the
special step 4; nas been locked as in the preceding
embodiment and hence it is exactly the same as the qrdinary
steps 3. Since the point switching rail is positioned
below the special step ' is in its lower position, the
wheel 3la of the movable step 500°' does not contact the
point switching raxl and is not guided by the guide rall
34, so that the bpec1al step 5' is no different from the
ordinary steps; thus, the escalator is operated and
utilized as an ordinary one.

A ihysically handicapped person in a wheelchair comes
to the entrance area and pushes the vehicle ovperating
button PB1, whereby the movable step 400' of the special
step 4' is unlucked and the point switching rail is lifted.

Thereupon, in the fixed step 40°* of the special step
4', the front and rear wheels 43 and 44 are guided by the

front and rear wheel guide rails 14 and 1%, respectively,



step 500 in the special step 5 only during transport of a vehicle; and 18a
denotes a point switching rail for guiding the front wheels 543 of the
special step 5 to the guide rail 18. The point switching rail 18a is
adapted ‘to be noved upwardly and downwardly by a driving device (not

shown) disposed in the vicinity of the_ egcalator entrance area as shown
in Fig. 12. On the other hand, 19a denotes a point swtching rail for

gui di ng t he o wsheal st S4fe iy m_e tRPECi R S8R éstgrafeefgw {Rer alrgll%qw

said guide rail 19a being adapted to be noved upwardly and down
dri-ving devi ce tempat 3shown) diespasethid $iep vied nj t ynef whbei e3galigt or

entrance area as shown in Fig. 12. The operation of the apparatus of
the present imndaiiedy auideddw bhalescirddbetkil thdrefetbnebet oeshet that
dramnngs During normal o eratlon since the novable step 400 in the

special step 4% %% 1DAGRFTELS He diffarantispabh ‘Fﬁ@arﬁéékﬁﬁgmdébﬁées
459 shown in F%Q f%é”¥%£é&t§¥£ﬂrhéj¥alfga{]xs, since the bar 21 together

with the bar 22 is contrulled by the guide member 40'a, the
bar 21'vertica11y lowers with respect.tu the fixed step

40' as the wheel 21a is guided by the guide rail 24, while the
movable step 400’ is controlled by the link 11 such that
the distance L between the axle shaft 62 of the step 6 and
the shaft 445 of the special step 4' does not change;
therefore, a slip gradually develops between the track
stand 33 and the guide member 500'a. After all, the
movable step 400' lowers while moving forwardly with
respect to the fixed step 40', until it is flush with the
step 6 as shown in Fig. 21i.

On the other hand, in the case of the special step 5°,
the fixed step 50' is moved with its front wheels 33 guided
by the front guide rails 14 and its rear wheels 54 guided
by the rear wheel guide rails 15, describing the same path
as that of the ordinary steps 3. As for the movable step
300', however, as a result of the wheel 31a being moved as
it is uniquely guided by the guide rail 34 through the
point switching rail, the movable step 500’ describes a
path different from that of the fixed step 50°.

That is, since the bar 31 is controlled by the gZuide

member 50°'a, it moves vertically upward relative to the



supports 45 of the fixed step 40, the fixed step 40 and the novable step
400 nove as a single step, not differing to all appearances fromthe
ordinary steps 3. Further, in the special step 5, since the point
switching rails 18a and 19a are in their | ower positions, the front and
rear wheels 543 and 544 do not contact. ppe. point switching rails 18a and
- 13 - 19a and hence they are not guided to the guide rails 18 and 19.

Therefore, the,fixed.apdsiovaly a il s o AUl SO0 TRYGL 85 el Pl &eS|ERy
not differing to all appearances from the ordinary steps 3. us, the
escal ator opegal €STAS @Bva®id RAep PW' is controlied by the link 12
such that the distance between the axle shaft 62 of the
step 6 and the shaft 545 of the special step 5' remains
unchanged; therefore, a slip gradually develcps between the
track stand 33 and the guide member 500'a. After all, the
movablé_step 500°* moves upward along the riser surface of
the step 6 while moving rearwar@ly with respect tq the
fixed step 507, until it is flush with the step 6, as shown
in'Fig. 21, thus establishing a state in which a wvehicle
such as a wheelchair can be safely transported.
Such simple consiruction has the following merits over
thé preceding embodiment.
@ since the required number of wheels is decreased, a
lesser number of movable step guide rails are reguired;
(3®) the truss depths of the inclined and reversal
portiaons can be decreased.. '

“As to (® above, in the case where there are frunt and
rear wheels, the truss'depth is necessarily great, as shown
in Figs. 24 and 25, but in the case uof this embodiment the
distance between the tread of the step and the wheel is
reduced to the necessary minimum value, so that the truss
depth (for both the inclined and reversal portions?) can be
decreased.

If the constructiuvn of the bar 31 is made to be one
having a displacement enlarging mechanism as shown below,

the downward step projection can be made small to decrease



When a physical |l y handi capped person in a wheelchair cones to the entrance
area in a lower story shown in Fig. 1 and pushes the vehicle operating
button PB1, the approach of the special step 4 to the entrance area in
this lower story is detected by, for exanple, a known detection nechani sm
having a limt switch which detects a proggcting elenment installed on the
special step 4 alone, and the escalator is decelerated while |owering the
unl ocking tragks t/eds t@epbye the latches 452 to the unfixing step side
through the rollers 451a, rods 451 and |inks 451b, thereby unlocking the
novabl e step 400 iThabeispegsabhsiRPindFaRE . aisSisi@ e, poidtpsWigching
rails 18a and 19a. Ther eupon, whereas the fixed step 40 of the speci al
step 4 has itéifided amtlorsabanhgdg8lish48iagd the tgaded tand 28 ffinort &Nd
rear wheel guiding rails 14 and 15, respectively, as usual and thereby
noves in the shi® PREMC aqn¢hEheFap farPd 8t gd F3% hehidvdabihe sthee UOD aoves

MAth 'ts fronttﬁgdlgggg end, said bars 331 and 322 being connected

together by a iink mechanism 340, whereby the upward and
downward movements of the wheel 2la are enlarged and then
transmitted to the movable step 500°.

The link mechanism 340 comprises longer links 340a and
340b and shorter links 340c¢c and 340d, the lower end of the
link 340a being rotatably supported by the fixed step 5¢°
to serve as a fulcrum for the link mechanism 340 and having
the lower end of the link 340c¢ rotatably connected to its
intermediate partioen. The upper end of the link 340¢c, the
upper end of the bar 332, and the iower end o¢f the link
340d are rotatably connected, the connected point serving
as a pivotal point for the link mechanism 340. The upper
end of the link 340a and the lower end of the link 340b are
rotatably connected, the intermediate point of the link
340b and the upper end of the link 340d are rotatably
conneéted, and the upprer end of the link 340b is rotatably
connected to the bar 331, the connected point serving as a
point of application. |

Thefefore, in this case, if the wheel 3la is iifted or
lowered by an amount ¢f n, the movable step 500' is moved
by an amount of 2n, and the normal position of the wheel

3la is shifted toward the tread as compared with the case



wheel s 443 and 444 uni quely guided by the front and rear wheel qguiding
rails 16 and 17, respectively, with the result that the novable step 400
noves in a different path separate fromthat of the fixed step 40. That
i's, the- novable step 400 descends relative to the fixed step 40,

- 14 - forming a level difference as shgg.in Fig. 13. On the ot her
hand, in the case of the special step 5, the fixed step 50 has its front

A oA wneeks SR G oM 020 BYohDS L6 ORh.NIneeRrupletle i dio yal ! s

14 and 15, respectively' as usual { hér eby “moves in e Sath °

the ordinary %te%%a%,edfww eeidiecPyabbEnat AR 59@uﬂ'@‘./es

The above description refers to the case where the
movable steps 400, 300, 400', 500° are connected by the
step & and links to prevent the clearance between the
treads from widening or narrowing. However, another
arrangement may be used wherein as shown in Fig. 28, either
the movable step or the fixed step is formed with a notch
100 and the other is provided with a roller 200, so that
the movable step is lifted or lowered in a controlled
manner as said roller 200 is guided by said notch 1GG.
Thus, the inventiun is nut limited tc the embodiment using
links.
Further, the example has been given in which the

special steps 4, 5, 4', §' are provided_with movahle steps
400, 500, 400', 300*' to form vehicle steps 10 and 10°.
However, in the case of special step §, 5' alone, it is
possible to obtain an escalator apparatus which attains the
intended.object by employing an arrangement in which the
tread alone is made movable. As for the arrangement of the
movabfe step 500, 500', it may have a part or the whole of
the riser 5a of the special step 5, as shown in Fig. 29,
instead of the riser 500 shown in Fig. 6. That is, it may
serve to form the riser portion. In this case, it is
preferable that, as shown in Fig. 30, the fixed steps of
the special step 5, 5' be connected right and left by a

support frame 5d, an arcuate plate 5b and an axle shaft 5¢



with its front and rear wheels 543 and 544 uniquely guided by the point
swtching rails 18a and 19a, respectively, wth the result that the
novabl e step 500 noves in a different path separate fromthat of the fixed
step 507 ascending relative to the fixed step 50, formng a |evel
difference as shown in Fig. 13. I n bhis connection, it is to be noted
that the treads of the novable steps 400 and 500 of the speci al steps 4

and 5 &nd the,ty i of O%i?i@%@t@ﬂomgga Be kaBlidlilysh Wigt hradbe OldErs {dh

any region in the I e escal a therefore, a passenger using a

vehicle can sgeps o4 heonyehi6ted st gPtAR saheler woRm fid e £S5 Atfe | S
not stopped. When t he passenger stepping on the vehicle step 10

pushes the steppceigavai tabier fmri anwbatlohalkB2 o1t Hhenlddle eihoips] S4iGs
installed in the novable step 500 of the special
correspondingly increased. As for the special step 4, 4°',
as shown in Fig. 31, an inclined tread 50'a adapted to
incline as the movable step 500, 500' lowers may be
rotatably installed so as to increase the space to avoid
interference with the footrest of a wheelchair. _

Another embodiment which allows the truss depth to be
ﬁecreased will now be described using the drawings.

Fig. 32 is an enlarged side view of a vehicle step 10”
according to another embodiment of the invention, and Fig.
33 is a view taken in the direction of arrow D - D in Fig.
32. _In the figures, the parts having the same reference
characters as those in Figs. 20, 21, 25 and 24 are the same
parts. Particularly, the lifting mechanism for the
upwardly movable step 500" is improved.

The numeral 350 denotes an example of a lifting
mechanism for lifting and lowering the movable step 500",
comprising two sets of link mechanisms 351 and 352 of X
form and two sets of link mechanisms 353 and 354 in V form,
these mechanisms being rotatably connected together, the
intermediate portion P of the link mechanism 351 being
attached to the fixed step 50', the intermediate portion of
the link mechanism 353 being provided with a wheel 31'a,
the intermediate portion of the link mechanism 354 being

slidably connected to an elongated opening 50la in a



step 5 are projected to provide safety while gradually accelerating the

escal at or. Thereafter, the novable step 400 of the special step 4, as
shown in Figs. 13 and 14, has its front and rear wheels 443 and 444 gui ded
by the guide rails 16 and 17, - 15 -

respectively, while the novable step 500,gf_the special step 5 has its
front and rear wheels 543 and 544 led by the point switching rails 18a and

19a and "gui dedrlykiehe so0guifd&edaitos thie awkcl S ur eapecé i vehy, tasddsbrcenkhe
shafts of these steps are connected to the links 11 and 12, the steps are
noved wi th t heosiadtlansdelp B&OMBen the axle shaft 62 of the step 6 and the
shaft 445 of the special step 4

The numeral 502 denotes a guide member fixed to the
lateral surface of the movable step 500" and adapted to
engage an engaging member 50'b installed on the fixed step
50' and supported by the engaging member 50'b to effect the
positibning of the movable step 500".

_ The two guide members 502, as shown in Fig. 32, are
advantageous in maintaining the horizontal position of the
movable step 500". To accomplish the same result, however,
only one guide member 502 may be utilized in conjunction
with an arrangement employing a track stand 33 for
horizontal and vertical guidance (by a guide member 50'a
for the vertical direction, and by a guide member 5Q00'a for
the horizontal direction).

The character 34' denotes an inverted L-shaped guide
rail installed on the truss for guiding the wheel 31'a. In
the vicinity of the entrance area of the escalator, as
shown in Fig. 34, it has a movable rail 34'a which is
vertically movably connected to assume a lower position
shown -in dash-two-dot lines during normal operation and an
upper position shown in solid lines during vehicle
transport. |

In addition, the numeral 46 denotes a guide member
fixed to the lateral surface of the fixed step 40' in the
special step 47, adapted to engage an engaging member 400'b

to support the latter and effect the positioning of the



and between said axle shaft and the shaft 545 of the special step 5
remai ni ng unchanged; therefore, the novable steps 400 and 500 and the step
6 are mai ntained horizontal as shown in Figs. 2, 9, 13 and 14 to safely
carry asvehicle such as a wheelchair thereon. When the vehicle step
10 approaches the exit area in the uppeggstory, the point switching rails
18a and 19a located in the upper story are raised while the escalator is
decel er at ed. thplgpe npvablg step 400 is raised relative to the fixed
step 40 until T et hesth ﬁ ®tion where the latches 452 of the novabl e

step 400 are opposgfl 4 Pofle |at .@F?Zggggr io% 43 SR dliimsed ,Séﬁigeynllottthe;he

| atches 452 are autonatlcally fitte e latch supports 4
forces of the \apdNgs1 483i s egh abiSByNAhhdolvaakad ragtiatse » ANd é;heacetqh
e

passengers including the person in the wheelchair can now step off

escal at or. upwardly, the wheel 31’'a is gradually displaced downwardly
to cause the link mechanisms 353 and 351 to extend
vertically from the center defined by the intermediate
point P (attached to the fixed step 50°') of the link
mechanism 351, with the result that the interconnected link
mechanisms 352 and 354 upwardly expand to lift the movable
step 500" until the Iatter is flush with the step 6.

On the other hand, during the normal operation with the
movable rail displaced downwardly, the wheel 31'a passes
the upper position without any possibility of interfering
with the movable rail 34'a and guide rail 34°'; thus, the
special step 5" is operated for circﬁlation'in its normal
step form without being transformed.

Thus, such step using the mechanism for pressing the
wheel 31'a downwardly and the movable step 500" upwardly

provides the following merits:

.

(1) Normally, the wheel 31'a can be completely received
in its compressed state in the step, so that the truss
depths of the incline and rgversal portions can be greatly
decreased, as shown in Figs. 32 and 35.

(2) During vehicle transport, since a force pressing
the wheel 31'a at all times is transmitted from the movable
rail 34'a and guide rail 34', a downward force is applied

at all times to the fixed step 50' through the link



After the person in the wheel chair has stepped off the escalator, the

st eppi ng-of f confirmation button PB3 is pushed, whereupon the wheel stops
546 of the special step 5 are retracted while the point switching rails
18a and-19a - 16 - in the upper and | ower
stories are lowered and the unlocking trgcks 454 are raised to restore
their original state. Further, the escalator is gradually accelerated to

i ts rated spgfégcf»hanisagﬁaepoxsddggir' PR BLSr s G s d g i pregati on

of the escal ower i operati on caﬁ be I Kew se
detailed desq”d)“@@ E’ﬁe""ﬂh?ﬁe' §a1tlger1qf Qha QB totfeClheDfrﬂoQ& PPy on and

st eppi ng- of f of
wheels 53 and 54 of the fixed step 50’ with pressers to
prevent them from floating. Stated concretely, the U-
shaped rails can be dispensed with.

Fig. 36 is a side view showing another embodiment of a
wheel stopping device provided on the special step 5, 5' or
5", and Figs. 37 and 38 are side views showing different
phases of the operation of the wheel stopping device. In
the figures, the numeral 80 denotes a wheel étop slidably
guided by the special step 5' through a guide member 8a
(fixed to the movable step 500'), and 81 denotes a plate
rotatably instailed on the movable step 500’ by a pin 8la
and having a curved notch 81b cbnsistiné of portions 81b,
and 81bz, and a recess 8lc, with the wheel stop 80
rotatably connected to the front end thereof.

The numeral 82 denotes a plate rotatably installed on
the movable step 500' by a pin 82a and having a cylindrical
member 82b and a sectorial plate 82c¢c fixed to one end
thereof and a pin 82d attached to the other end, said pin
82d being guided by the notch 81b. The numeral 83 denotes
a plate slidably extending through the cylindrical member
82b and rotatably attached at one end thereof to the fixed
step 50' by a pin 83a.. The wheel stopping device 8 is
constructed in this manner.

The wheel stopping device 8 is characterized by a

mechanism to allow the wheel stop 80 to project and retract



a vehicle, the operation of the wheel stopping device is particularly

I nportant fromthe standpoint of safety. That s, during stepping-on, if
t he wheel stops fail to be projected, the vehicle is |liable to fall by
inertia, or if the wheel stops fail to be retracted, the vehicle cannot
step off. Therefore, the present appghicant provides a vehicle
stoppi ng device, or a device having nechanismsuch that even if the

escal ator is Ry, P&in%h?o Rjee(it V;q o frf{)eerlv%egﬁtl n ecetnl Q7 & g'fer ({I cally and

snmoot hly takes p ace whien there i°d Y passen i ng

the escal at%vmﬁev@eebssts@psa%esro%traq\t arge‘g‘ Y é%pe‘HPAPC&r?@fxge

the tread of the step. Fig. 15 is an en vi ew show ng the en
mechani sm of gowdeel stopping device 7 attached to the novable step 500 of
the special step 5. In the figure, the

The operation of the wheel stopping device 8 will now
be described with reference to the drawings.

First, in the case where the movable step 500’ is in
the same horizontal plane as that of the fixed step 50', as
shown in Fig. 36, the wheel stop 80 remains received in the
special step 5'. However, when the vehicle operating
button PBl is manipulated, causing the wheel 3la in the
movable step 500' to start to be guided by the guide rail
34 through the point switching rail, and as soon as é level
difference develqps between the movable and fixed steps
500' and 50', the plate 83 is rotated clockwise around the
axis of the pin 83a. Thus, since the plate 82 is moved
aloﬁg with the plate 83, an upward force is applied to the
plate 81 by the pin 82d through the notch 8lb,., thus
rotating the plate 81 clockwise around the axis of the pin
8la.

Thereupo;, the wheel stop 80 is pushed up a substantial
distanle by the plate 81 and is lifted as it is guided by
the guide member 8a until it projects above the tread of
the movable step 500', as shown in Fig. 37f

Thereafter, the movable step 500 ' is raised by the
guide rail 34 through the wheel 3la and bar 31, with the
level difference between it and the fixed step 50'

increasing. As the plate 83 is further rotated clockwise,



nuneral 70 denotes a wheel stop installed in the novable step 5 to be
rotatable around a point Q and 71 denotes a rod having a roller 71la at

the lower end and a plate 72 at - 17 -
t he upper end, said rod being vertically novable. And the plate 72 has
grooves 72a, 72b, 72c and 72d cut thereim,in |oop formas shown in Fig.
15, said grooves having depths to be later described The nuneral 73

denot d |l bly g I 10 th bl
Crep 500, sar i BB f Lanfat pda % Sroad AR W TR R ©
wheel stop 70i40 $HPERT B1ble V"Ebgféhgqf _Ptohelolr@;tut erlsa%an@%"i't%é‘ &P {09

washer 73a atfached to its I ower
plate 81, nor does the amount of projection of the wheel

stop 80 increase. However, the sectorial plate 82¢ enters
the recess 819 of the plate 81 to prevent the latter from
rotating counterclockwise; thus, even if a downward force
should be applied to the wheel stop 80, there will not
occur the inconvenience of the wheel stop 80 being lowered,
the wheel stop performing its function.

As the level difference between the movable step 500"
and the fixed step 50' gradually decreases with the special
step 5' approaching the exit area, the plate 83 starts to
rotate counterclockwise around the axis of the pin 83a and
the plate 82 also moves with the plate 83. Thus, the pin
82d lowers in the notch 81b., while thg sectorial plate 82c¢
comes out of the recess 8lc. As the pin 82d approaches the
notch 81b., it depresses the plate 81 through the notch:
81b.; thereby lowering the wheel stop 80, with the state
changing successively to those shown in Figs. 36 and 37 to.
return to the'ériginal one.

Wiih the wheel stopping device 8 of such construction
used, thanks to the mechanism ensuring that it is not until
a level difference develops between the movable step 500,
500' and the fixed step 50, 50' that the wheel stop 80
projects, the wheel stopping device remains inactive during
normal operation; thus, sufficieﬁt safety is obtained.

In addition, the above description refers to the



nuneral 74 denotes a lever rotatably supported at its upper end in a
bracket 510 on the novable step 500 and | oop-wi se guided at its |ower end
successively by the grooves 72a, 72b, 72c and 72d of the plate 72 in the
order nentioned. That is, the grooves 72a, 72b, 72c and 72d of the plate
72 are formed such that as shown in Fig.3316 the first is the deepest and
gradual |y shall owed, extending to the deepest region of the next groove.

The | oweT end gfo e, | Gy epnddh IHE B ChREKWESEnY agub kaklecReUslo. 1044 o

backwar d. € nunera denotes a spring instal tween tHe
72 and the sprgory WRRNErarda) i A0k 7§rd?@0&9§das%pruhag th@%t %Ieln%%eb%tl\ﬁ%@ﬂ

the plate 72 and the bracket 510. The operation of the present wheel
st oppi ng devi e th thd | t nead bef detisers bed 60 débaielvelry ttakiynmayhdel ilfitf teg
operation as an exanpl e. During the lifting operation, when a
wheel chai r or lowered to the extent that some level difference

remains; for example, the treads of the movable steps 400,
400', 500, 500' may be lifted or lowered to a level which.
is somewhat lower than that of the tread of the step 6, so
as to prevent the vehicle from.falling. Alternatively, the
movable steps 400, 400', the step 6 and the movable steps
500, 500’ may be successively increased in level in the
order mentionéd S0 as to.draw the vehicle toward the front

wheel side.



passenger pushes the vehicle operating button PB1 (|nstead a portable
transmtter may be used), thenmoter Minstalled TR

- 18 - on the hown in Fig. 17 is drp ven to_;-mbvé%“ fa:&i\a
Ma upvvard mlﬁ tlmﬁmw when the vehicle step-10 appr ‘daches rrp

floor plate la inthe entmanee -area as esult of the vehiclé" operating
button PBl being manipul ated, the escalator is decelerated. As the vehicle
step 10-passes under the floor plate la, the roller 7l1a installed on the
novabl e step 808IMs8nmtacts the cam Ma and pushes it up. . Thereupon, the
rod 71 together with the plate 71 is pushed up against the force of the

spring 76, so that the
1. An escalator apparatus using a plurality of steps

endlessly connected for movement, characterized in that;

at least two special steps includéd.iﬂjthg plurality
of steps are disposed with a third step interposed
therebetween, the first special step having a downwardly
mo#able tread, the second special step having an upwardly
movable tread, said movable treads being adaptéd to
ascend or descend according to the height of the tread of
the third step.

2. An escalator apparatus as set forth in Claim 1,
characterized in that;

said movable treads are adapted to ascend or descend
in such a manner that they come to a position in glignment
with the height of the trgad of the third step.

3. An escalator apparatus as set forth in Claiﬁ 1,
characterized in that;

the second special step has an interlocking mechan;sh
for allowing an upwardly movable tread to ascend or descend
according to the height of the tread 9f the thirq step.

4.' An escalator apparatus as set forth in Claim 1,
characterized in that said third step is one of said
plurality of steps.

5. An escalator apparatus as set forth in Claim 1,
characterized in that said movable treads have risers.

6. An escalator apparatus as set forth in Claim 1,

characterized in that said downwardly movable tread, said

/
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| ower end of the lever 74 is |owered al ong the groov
plate 72775 ITfted), moving-to the groove 72b. And

separatedy.
rod 71 i"s,_ H mﬂm backward by the force of tHexspring—Z6_—but_Khe

| ower end o&f €hetl evers i s guided by thg groove 72b to enter the groove
72c where it is |locked. Therefore, even If the vehicle step 10 conti nues
its travel, there occurs no change in the positions of the rod 71 and
plate 72 reltatdade dfb daisd ndviatd es séppah@0said uphkairfioy fnh@asbi‘leseltraiaap 70,
when the rod 71 and plate 72 are pushed up, the rod 73 is also pushed up
by the force agfe aomneptedgtoge thhert hat 1i hBsupper end of the rod 73 pushes

up the wheel stop 70, with the result that it projects, above the tread
surface of the nﬁVaMﬁ?sﬁ%ﬁ?%ﬁkPr aRPRABRAUS; ASFs§t fgrth in Claim 1,

characterized in that said movable treads are provided with

Ly, the

dhe-folle is
EE as the novable step 500 c n?ﬁhuas;anLBSFE&ak

wheels and rails are installed for guiding said wheels;

8. . An escalator apparatus as set forth in Claim 1,
characterized in that said mqvable treads are provided with
front and rear wheels and rails are installed for guiding
said wheels.

9. An escalator apparatus as set forth in Claim 1,
characterized in that said movable treads are provided with
downwardly extending levers movable longitudinally of the
escalator and having wheels at their lower ends, and rails
are installed for guiding said wheels.

10. An escalator apparatus as set forth in Claim 1,
characterized in that the upwardly movable tread is
provided with a projectable wheel stop.

11. An escalator apparatus as set forth in Claim 1,
characterized in that the first special step is provided
with a;locking device for locking the downwardly movable
tread. |

12. An escafator apparatus as set forth in Claim'l,
characterized in that the second special step is provided
with a locking device for locking the upwardly movable
tread.

13. An escalator apparatus using a plurality of steps

endlessly connected for movemént, characterized in that;

is Sheet Has Been Reilaced
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Wth the wheel stop 70 thus projecting, the wheelchair

- 19 - passenger "steps on theinovable step 500 in the dhf@@ﬁﬁéﬁEﬁﬁﬂﬁhﬁﬁﬁwv
Wien a forcejj “rmmmt“i IE;vvheeI stop 70 in the: diregctioni&fiidigiow,
t he sprifng 7*‘“‘“18“ allow the wheel stop 70 to TetTact belfow

*

the tread surfacé€ W thout any troubl e~ 3hd once the wheel chair steps on

It projects again to serve to prevent the wheelchair from falling (even
if a reverse force i,s. appl,iied to the wheel stop .70 he latter will not
move).  Wien t R \}_&"ﬁsctl W&t é"ﬁefdaﬁgﬁrt&?csne‘ip‘i%%dee%d “a‘?’e%?u’t%tllt?of’lfer
7la comes in C%g‘e?t‘é}]g‘?"teit %eits gs%%mwj‘{'t% 3 $A%a Y 1 HPVESgs by the motor M

shown in Fig.

therebetween, the first special step comprising a first
fixed step and a first movable step movable downwardly
relative to said first fixed step, the second special step
comprising a second fixed step and a second movable step
movable upwardly relative to said second fixed step, each
of said first and second movable steps being provided with
a wheel guided by a guide rail.

14. An escalator apparatus as set forth in Claim 13,
characterized in that the movable step in the second
special step has a mechanism for upwardly moving said
movable step when the latter receives a downward force from
the guide rail.

15. An escalator apparatus as set forth in Claim 13,
characéerized in that said third step is one of said plurality
of steps. |

16. An escalater apparatus as set forth in Claim 13,
characterized in that the wheels include front and rear
wheels and the rails include those for front and rear
wheelg.i |

17. An escalator apparatus as set forth in Claim 13,
characterized in that each movable step is provided with a
downwardly extending lever movable longitudinally of the
escalator, said lever having a wheel at its lower end.

18. An escalator apparatus as set forth in Claim 13,
characterized in that the downwardly movable step, the

third step and the upwardly movable step are connected
S
Has Been Repiaced
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actuate the notor M may be set at the tinme the vehicle erating button
PB1 or the stepping-on confirmation button PB2 is nanipuIaUﬂquﬁewfpgéBkEﬁ
roller 7la is mam;nu“m”ﬂml me al so,” the rod 71 is pa d weppkep

with the plat orce of the spring 76, whei :ﬁﬂ&&:::
end of the lever® 74 | éwef's &l ohg the grogye 72c (actually, the plate 72 is
lifted), nmoving to the groove - 72d. And wWhen the roller 7l1a is separated
fromthe can1gl as g ED igle step 500 noves, the rod 71 is retracted
downvar d by t heBFEREE BY {ABKSpring 76, and the |ever 74 is noved with its

| ower end gui ded thﬁp%@%‘é‘?a@%@ a‘i:’bta‘?fat’%] %% séJ 0Py t@xéﬁﬁtﬁ;}e Its

original state, I"ocked her , since é rod
71 and plate Jﬂa@a@tewﬂ@aedn ttha tAheRl SLaR 7 & Spslxﬁﬂwmé@g\ﬁrmerawth
thé rod 73 under its weight, restoring the state of the

guide device for guiding the movable step.

20. An escalator apparatus as set forth in'Claim 1,
characterized in that said second speéial step further has
an amplifying mechanism for amplifying the upward movement
of the tread of said second special step.

21. An escalator apparatus as set forth in Claim 13 or
14, characterized in that said second'special step further
has an amplifying mechénism for amplifying the upward
movement of the second movable step of said second special

step.

22. An esca;ator apparatus, substantially as hereinbefore

described with reference to the accompanying drawings.

_This Sheet Has Been Re
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- 20 - ordinary step in which it is conpletely received in the tread of

t he novabl e step 500, as shown in Fig. 15. ~ Inthe lifting operation of
the escal ator, a passenger using such a vehicle as a wheelchair can step
off the escalator at the exit area regardless of the state of the wheel
stop 70; therefore. there is no need t ggke the trouble of decelerating
the escalator at the exit area; howev /, in the | owering operation,
deceleration is desirable fromthe standpoint of safety. After the
passenger has stepped off, he pushes the stepping-off confirmation button
PB3 to rotate the notors M and M in the opposite direction to pull down

t he cans Ma

PB1

—\E‘:=

—

=
-

PB2 PB3

Fig. 1




and Ma so as to prevent interference between the roller 7l1la and the cams’ .. .

Ma and Ma. Thus, during the lowering operation of the escalator there is
no possibility of the wheel stop 70 projecting to form an obstacle which
is liable to trip a passenger. Anot her enbodi ment of the invention
will now be described with reference to the draw ngs. Fig. 20 is an
enl arged side view of a vehicle step 10 2/¥xcording to another enbodi nent
of the invention; Fig. 21 is asi.de view, corresponding to Fig. 14,

showi ng the state of the vehicl Iﬂep 0" in the inclined region of the
escal ator during transport of a wheelchair or the like; Fig. 22 is a view
taken in the direction of arrow A- Ain Fidgr 21, Fig. 23 is a view taken
in the direction of arrow IﬂO Bin Fig. 21. ]In the figures, the parts

havi ng the -
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- 21 - sane nunerals as those shown in Figs. 4, 7 and 14 are the sane.
The character 4' denotes a special step conprising a fixed step 40" and a
novabl e step 400" (novabl e downwardly with respect to the fixed step 40'),
sai d novabl e step 400" having first and second bars 21 and 22 connected
toget her and extendi ng downwardly. The éﬂﬁﬁt bar 21 has a wheel 2la
rotatably attached to its lower end and T'sfixed at its upper end to a
track stand 23, the latter being supported by a guide nmenber 400" a
(installed on the back surface of WEIKQ Q%of t he novable step 400') so
that it can be noved |ongitudinally'of scalator relative to the
novabl e step 400'. On the other hand, the second bar 22 is guided
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by a gui de nmenber 40'a fixed to the fixed step 40" so that it can be

vertically noved relative the fixed step 40'. The nuneral 24 denotes a
guide rail for guiding the wheel 2la in the novable step 400" of the
special step 4' only during transport of vehicles or the I|ike. The

character 5' denotes a special step congbgﬁing a fixed step 50 and a
novabl e step 500" (novabl e upwardly w th'respect to the fixed step 50'),
said novabl e step 500' having a dowawardl ). extending bar 31. The bar 31
has a wheel 3la rotatably attachedft¢ Is%jomer end and is fixed at its
upper end to a track stand 33, the |latfTer being supported by a guide
menber 500'a (installed on the back surface of the ead of the novable
step 500[err]) so that it can be noved Iongitudiné@E; of the escal ator

relative to ‘4‘1 él r__4i_]
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- 22 - the novable step 500. The bar 31 is guided by the guide nenber S

50"a fixed to the fixed step 50" in such a manner that it can be
vertically noved relative to the fixed step 50'. The nuneral 34 denotes a
guide rdil for guiding the wheel 31la in the novable step 500 of the
special step 5 only during transport of vehicles or the like. The
operation of this apparatus will now be 8#3¢ribed wth reference to the
drawi ngs. The parts left undescribe?:' e grther the sanme as in the
precedi ng enbodi nent or do not so nucdthéf r therefrom Duri ng

normal operation, the novable step 400' in the special step 4 has been
| ocked as in the preceding enbodinent and ?ﬁ@ﬁj it is eggptly the sane as

546 ..
T s

the ordinary




steps 3. Since the point switching rail is positioned below the special
step 5 isinits lower position, the wheel 3la of the novable step 500
does not contact the point switching rail and is not guided by the guide
rail 34, so that the special step 5 is no different fromthe ordinary
steps; thus, the escalator is operated 49%0 utilized as an ordinary one.

A physi cal |y handi capped person in a wheelchair conmes to the entrance area
and pushes the vehicle operatinnggﬁgto PB1, whereby the novabl e step 400
of the special step 4' is unlockKe Ad “t'he point switching rail is lifted.
Thereupon, in the fixed step 40" of the special step 4', the front and
rear wheels 43 and 44 are guided by the front and rear wheel guide rails

14 and 15, respectively, 54 5] —53
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- 23 - as usual to describe the sane path as that for the ordinary steps
3. In the novable step 400", the wheel 2la is uniquely guided by the guide
rail 24, with the result that it noves to describe a different path
separat€ fromthat for the fixed step 40'. That is, since the bar 21
together wth the bar 22 is controlled ?y he gui de nenber 40'a, the bar
21 vertically lowers with respect to the'f |xed step 40" as the wheel 21la
is guided by the guide rail 24, while the novable step 400" is controlled
by the link 11 such that the distance L between the axle shaft 62 of the
step 6 and the shaft 445 of the gpecial step 4' does not change;

therefore, a slip gradually develgps between ack stand 33 and the
gui de nmenber 500'a. After all, thej; novable §gép]£501 wers whil e noving

forwardly with <
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respect to the fixed step 40", until it is flush with the step 6 as shown
in Fig. 21. On the other hand, in the case of the special step 5, the
fixed step 50" is noved with its front wheels 53 guided by the front guide
rails 14 and its rear wheels 54 guided by the rear wheel guide rails 15,
describing the sanme path as that of tthgPdinary steps 3. As for the
novabl e step 500', however, as a result of the wheel 3la being noved as

it is uniquely guided by the guide rail 34 through the point switching

rail, the novable step 500" describes a path different fromthat of the
fixed step 50'. That is, since the bar 31 is controlled by the guide
menber 50'a, it noves vertically upward relative iy the
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- 24 - fixed step 50° as the wheel 31a is guided by the guide rail 34.
The novabl e step 500" is controlled by the link 12 such that the distance
bet ween the axl e shaft 62 of the step 6 and the shaft 545 of the speci al
step 5 Temains unchanged; therefore, a slip gradually devel ops between
the track stand 33 and the gui de nenberg/8§0" a. After all, the novable
step 500° noves upward along the riser surtface of the step 6 while noving
rearmard1y with respect to the fixed step 50', until it is flush with the
step 6, as shown in Fig. 21, thus establishing a state in which a vehicle
such-as a wheel chair can be safely transported. Such sinple
construction has the following nerits over the precedi ng enbodi nent.

[err] Since the required nunber of wheels isvdecregsed, a |esser nunber of
novabl e step guide rails are required, '
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[err] the truss depths of the inclined and reversal portions can be

decr eased. As to [err] above, in the case where there are front and
rear wheels, the truss depth is necessarily great, as shown in Figs. 24
and 25, but in the case of this enbodinment the distance between the tread
of .the step and the wheel is reduced tQOPﬁ? necessary m ni num val ue, so
that the truss depth (for both the inclihed and reversal portions) can be

decr eased. If the construction of the bar 31 is nade to be one having
a di spl acenent enl argi ng nechani sm as shown below, the downward step
projection can be nade gmal | _io degt ease

.25 - [/a\

Fig. 12
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the truss depth. That is, as shown in Figs. 26 and 27, the bar 31 is
divided into a bar 331 having the track stand 23 fixed to the upper end

t hereof and a bar 332 having the wheel 3la at the |lower end, said bars 331
-and 322-bei ng connected together by a |link nechani sm 340, whereby the
upward and downward novenents of the m@ﬁg@ 3la are enlarged and then
transmtted to the novable step 500'. he |ink mechani sm 340 conpri ses
| onger FIFi nks 340a and 340b and shorter |inks 340c and 340d, the | ower end
of the 1link 340a being rotatably suppojted by the fixed step 50 to serve
as a fulcrumfor the Iinkpgpchapi sm 340and havimg the |ower end of the

| i nk 340c rotatably connecyed its ipgrermedi akE portion. The upper end
of the link 340c, the upper end of the par 332,<#nd the | ower end of the
link 340d are rotatabl X cgnnegted, the gonnected)point sgigying
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as a pivotal point for the |ink nechanism 340. The upper end of the link
340a and the | ower end of the link 340b are rotatably connected, the
intermedi ate point of the link 340b and the upper end of the link 340d are
rotatably connected, and the upper end of the link 340b is rotatably
connected to the bar 331, the connected1§pypt serving as a point of

appl i cation. Therefore, in this cas€, If the wheel 31a is lifted or

| ower ed by an anount of n, the novable step 500' is noved by an anount of
2n, and the normal position of the wheel 3la is shifted toward the tread

as conpared with the case - 26 - of
usi ng the bar 31 al one, that the truss depth _can be '
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decreased by the correspondi ng anount. The above description refers to
the case where the novable steps 400, 500, 400', 500' are connected by the
step 6 and links to prevent the clearance between the treads from w dening
or narrdw ng. However, another arrangenent may be used wherein as shown in
Fig. 28, either the novable step or thq pgged step is formed with a notch
100 and the other is provided with a roIPer 200, so that the novable step
islifted or lowered in a controlled manner as said roller 200 is guided
by said notch 100. Thus, the inven '@g;%sl t limted to the enbodi nent
a

using |inks. Further, the exanpl een given in which the
special steps 4, 5, 4', 5 are provided with novable steps 400, 500, 400",
500" to formvehicle steps 10 and 10'. However, in the case of special

step 5, 5 alone, it is

70 500
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possi ble to obtain an escal ator apparatus which attains the intended

obj ect by enploying an arrangenent in which the tread alone is nade
novabl e. As for the arrangenent of the novable step 500, 500', it may have
a part or the whole of the riser 5a of the special step 5, as shown in
Fig. 29, instead of the riser 500 showngiyggFig. 6. That is, it may serve
to formthe riser portion. In this case, it is preferable that, as shown
in Fig. 30, the fixed steps of the special step 5, 5 be connected right
and left by a support frame 5d, an arcuate plate 5b and an axle shaft 5c

- 27 - so as to prevent shortage oﬂ:qggimréé If the special step 5, 5
is constructed in the manner shown i'n g. 2 t he
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space avail able for a wheelchair or the like vehicle is correspondingly ..

increased. As for the special step 4, 4', as shown in Fig. 31, an inclined

tread 50'a adapted to incline as the novable step 500, 500" |owers may be
rotatably installed so as to increase the space.to avoid interference with
the footrest of a wheelchair. Anot her enbodi nent which allows the
truss depth to be decreased wll now be 1@d¢sgri bed using the draw ngs.

Fig. 32 is an enlarged side view of a iEﬁK?Ie] ep 10" according to

anot her enbodi rent of the invention, and g. 3is aviewtaken in the
direction of arrowD - Din Fig. 2. In the figures, the parts having the
samne jeferencézékharacters é%()n Figs. 20, 21, 23 and 2% t he sane

parts. Particularly, the liftNyg nechani smfor the upmardIyA%Dvable step
500" -is i npr oved. . The nij ”al 350 denotes an anrrpl e of fa Iifjing
. — e e e e A e e — e — e ——— s —— — —
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mechanismfor lifting and | owering the novable step 500", conprising two
sets of |link nmechanisns 351 and 352 of X formand two sets of |ink

mechani snms 353 and 354 in V form these nmechani sns being rotatably
connect&d together, the internediate portion P of the |link mechani sm 351
being attached to the fixed step 50", yggg nternmediate portion of the

| i nk mechani sm 353 being provided with a eel 31'a, the internediate
portion of the |ink mechani sm 354 being slidably connected to an el ongated
opening 50l1a in a - 28 - bracket 501
fixed to the back surface of the tread of the novable step 500'. The
numer al 502 denotes a guide nenber fixed to the
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| ateral surface of the novable step 500" and adapted to engage an engagi ng
menber 50'b installed on the fixed step 50" and supported by the engagi ng
menber 50'b to effect the positioning of the novable step 500". The
two gui de nenbers 502, as shown in Fig. 32, are advantageous in
mai ntai ni ng the horizontal position of q?ggonnvable step 500". To
acconplish the sane result, however, only one guide nmenber 502 may be
utilized in conjunction wth an arrangenent enploying a track stand 33 for
hori zontal and vertical guidance (by a guide nenber 50'a for the vertical
direction, and by a guide nenber 500'a for the horizontal direction).
The character 34' denotes an inverted L-shaped guide rail installed on the
truss for guiding thePMpeeI 3l'ay In the vicinity of the entrande area of
t he escal ator, as shagm'tm‘f595334, it has a novable rail 34'a ichis
O

\
A

Fig. 21




vertically novably connected to assune a | ower position shown in
dash-two-dot |ines during normal operation and an upper position shown in
solid lines during vehicle transport. In addition, the numeral 46
denotes#a guide nmenber fixed to the lateral surface of the fixed step 40
in the special step 4', adapted to engggggan engagi ng nenber 400'b to
support the latter and effect the positioning of the

- 29 - *novable step 400'. ThereEp , EELE?e case of this enbodinent,
when the wheel 31'a is guided by th h@va ail 34'"a displaced
upwardly, the wheel 31'a is gradually displaced downwardly
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to cause the [ink mechani sms 353 and 351 to extend vertically fromthe
center defined by the internediate point P (attached to the fixed step
50') of the link mechanism 351, with the result that the interconnected
link me&chani sms 352 and 354 upwardly expand to lift the novable step 500"
until the latter is flush with the stepgfg On the other hand, during
the normal operation with the novable rail digplaced downwardly, the wheel
31'a passes the upper position w thout anyspos8ibility of interfering
with the novable rail 34'a and guide rail 342:$hus, the special step 5"

Is operated for circulation in its nornmal éﬁjforn1mﬁthout bei ng

t ransf or ned. Thus, such step using the chanism fyor pressing the

wheel 31'a downwardly and the novabl e step "—up®@ard provi des the
followng nerits: (%})hbrnally, t he whesl W31'4a- can\be conpl etely
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Iin its conpressed state in the step, 'so that the truss 'depths~of the s

I ncline and reversal portions can be greatly decreased, as shown in Figs.
32 and 35. (2) During vehicle transport, since a force pressing the
wheel 3% a at all times is transmtted fromthe novable rail 34'a and
guide rail 34', a downward force is applied at all tines to the fixed step
50' through the I|ink 20/30 - 30 - nechanisns
353 and "351. Therefore, there is no need t@ provi@ the guide rails 14 and
15 of the front and rear wheels 53 and 54 bfcthg PxEsl step 50° with
pressers to prevent themfromfloating. éﬁaﬂgngomcﬁEIely, the U shaped
rails can be dispensed Wth O O = S .
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Fig. 36 is a side view show ng anot her enbodi nent of a wheel stopping

devi ce provided on the special step 5, 5 or 5", and Figs. 37 and 38 are
side views showing different phases of the operation of the wheel stopping
device. “In the figures, the nuneral 80 denotes a wheel stop slidably

gui ded by the special step 5 through a guide nenber 8a (fixed to the
novabl e step 500'), and 81 denotes pl &1€30rotatably installed on the
novabl e 'step 500' by a pin 8la and?ﬁd{%pgé@é@urved not ch 81b consisting of
portions 81b[err] and 8lb[err], and a-fecess 8lc, with the wheel stop 80
rotatably connected to the front end thereof. The nuneral 82 denotes a
plate rotatably instghl)ed on the anabfG)step 500" by a pigy' 82a and havi ng
a cylindrical nenmber 82b and a sectorial plate 82c fixed f@ one end -
thereof and a pin 82d attached to the gzher end, said pin /82d bei ng gui ded
by the notch 81b. The nunmeral 83 denot

500q




a plate slidably extending through the cylindrical nmenber 82b and
rotatably attached at one end thereof to the fixed step 50° by a pin 83a.
The wheel stopping device 8 is constructed in this nmanner. The wheel
stopping device 8 is characterized by a nmechanismto allow the wheel stop
80 to project and retract J§2/$J - 31 -
according to the level difference bet d@]théz{?;ed and novabl e steps 50
and 500', not requiring a special driving source. The operation of the

wheel stopping device 8 will now be described with reference to the

dr awi ngs. First, in thg(y@sg wher O npvabl e step 500 is in
| / !

/
— = |
dH b ( 4::
%40(1_ 54Ol5+\H_ o3 -
3404 MiF331 lii

Eb T 11
[ ] KLI/340(: ﬂ[ :|

// | f‘”‘.’—\3400 i :”_
332 N M
U™ “3la — U

50
M \
N\200\Y| &
| P
o 543
oY, |\ 0
100 _
544 18



t he sanme horizontal plane as that of the fixed step 50', as shown in Fig.
36, the wheel stop 80 remains received in the special step 5. However,
when the vehicle operating button PBl is manipul ated, causing the wheel
3la in tthe novable step 500' to start to be guided by the guide rail 34
t hrough the point switching rail, and as ﬁgpn as a level difference

devel ops between the novabl e and szfgl 500" and 50", the plate 83 is
rotated cl ockwi se around the axis 83a. Thus, since the pl at e
82 is nmoved along with the plate 83, an upmard force is applied to the

pl at.e 81 by the pin 82d through the notch 81256&3;’ thus rotating the

pl ate 81 cl ockwi se around the axis of the pi Ther eupon, the
wheel stop 80 is pushed up a substantial distlance by the plate 81 and is
lifted as it is guided by the gwde TeEMer—S8g—uA it pE§Jects above the
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t he novabl e step 500', as shown in Fig. 37. Thereafter, the novable
step 500 ' is raised by the guide rail 34 through the wheel 3la and bar

31, with the Ilevel difference between it and the fixed step 50

i ncreasi*ng. As the plate 83 is further rotated cl ockw se, ,

- 32 - the plate 82 is noved, with thezgy?%82d sinply moving in the notch
81b2, so that no torque is transmtted to e plate 81, nor does the
anount of projection of the wheel stop 80 increase. However, the sectorial
pl ate 82c enters the recess 81c of the plate 81 to prevent the latter from
rotating counterclockw se; thus, even if a dowward force should be
applied to the wheel stop 80, there will not

;
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occur the inconvenience of the wheel stop 80 being | owered, the wheel stop
performng its function. As the level difference between the novabl e
step 500° and the fixed step 50' gradually decreases with the speci al

step 5" “approaching the exit area, the plate 83 starts to rotate
count ercl ockw se around the axis of thezggg)BSa and the plate 82 al so
moves wWith the plate 83. Thus, the pin | owers in the notch 81b2 while
the sectorial plate 82c conmes out of the recess 8lc. As the pin 82d
approaches the notch 8lb[err], it depresses the plate 81 through the notch
8lb[err], thereby | owering the wheel stop 80, wth the\state changing
successively to those shown in Figs. 36 and 37 to retuln to the original
one. Wth the wheel stopping device 8 of\ such consthkuction used,
thanks to the mechanismensuring that it is n until a Nevel difference
devel ops between the novable step 500,
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500" and the fixed step 50, 50" that the wheel stop 80 projects, the wheel
st oppi ng device remains inactive during normal operation; thus, sufficient
safety is obtained. In addition, the above description refers to the

- 33 - <exanple in which the treads of the novable steps 400, 400', 500,
500" are lifted or lowered so that theyzpegone flush wth the tread of the
step 6. However, they may be lifted or lowered to the extent that sone

| evel difference renmins; for exanple, the treads of the novabl e steps
400, 400", 500, 500" may be lifted or lowered to a |l evel which is
somewhat | ower than that of the tread of t?a—s;epa’, SO as to prevent the
vehicle fromfalling. Alternatively, the
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novabl e steps 400, 400', the step 6 and the novable steps 500, 500" may be
successively increased in level in the order nentioned so as to draw the

vehicle toward the front wheel side. ' - 34- CLAI MVs: 1. An
escal at 6r apparatus using a plurality of steps endlessly connected for
novenent, characterized in that; 23f3d east two special steps included

in the plurality of steps are disposed with a third step interposed
t her ebetween, the first special step having a dowwardly novable tread,
t he second special step having an upwardly

Fig. 34




novabl e tread, said novable treads being adapted to ascend or descend

I ndependently, to conme to a position approximately in alignnent with the
hei ght of the tread of the third step. 2. An escal ator apparatus as
set fowth in claim1, characterized in that; sai d novable treads are
adapted to ascend or descend in such st?pner that they conme to a position
precisely in alignment with the height of the tread of the third step.

3. An escal ator apparatus as set forth in claim1, characterized in that;

t he second special step has an interlocking mechanismfor allow ng an
upwardly novabl e tread to ascend or scend cording to the height of the
tread of the third step. 4. An 3§d at&é pparatus as set forth in
claim1l1l, characterized in that said thiTd step is one of said plurality
of steps.




- 35- 5. An escal ator apparatus as set forth in claim1, characterized
In that said novable treads have risers. 6. An escal ator apparatus as
set forth in claim1, characterized in that said downwardly novable tread,
said tfead of said third step and said upwardly novable tread are
connected together by |inks. 7. A2¥S0al ator apparatus as set forth in
claim1l, characterized in that tFe[ggwa y novable tread is provided
with a projectable wheel stop. 8. An escal ator apparatus as set
forth in claiml, <characterized in that the first special step is provided
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with a | ocking device for |ocking the downwardly novable tread. 9. An
escal ator apparatus as set forth in claim1l, <characterized in that the
second special step is provided w-th a |ocking device for |ocking the
upwar dl y novabl e tread. 10. An escal ator apparatus using a plurality
of steps endlessly connected for novenggtzp characterized in that; at

| east two special steps included in the plurality of steps are disposed
with a third step interposed therebetween, the first special step having a
downwardly novable tread, the second special step having an upwardly

-36 -
Fig. 38




novabl e tread, said novable treads being adapted to ascend or descend
~according to the height of the tread of the third step; said novable
treads are provided with wheels; and rails are installed ui ding said
wheel s. 11. An escalator apparatus using a plurality ﬁ}$§gl ~ :
~endl essly connected for .novenent, characterized in that; t eﬁ'"
- speci al st epmisishét Habddeni Replded pl ural ity of steps are dis
step interpos . n, the first special step having a dowmnwa
novabl e tread ecial step having an upwardly novable tread,
sai d novabl e eads  bel ng adapted to ascend or descend according to the
hei ght of the tread of the third:- step;  said novable treads are provided
with front and rear wheels; and rails afBSTR&CIl | ed for guiding said
wheel s. - ‘

\]

ESCALATOR APPARATUS

The invention provides an escalator constructed such
that even persons using large-sized wheelchairs can utilize
it with a sense of sécurity together Vith heal thy persons.

.Three steps form a single vehicle step in such a manner
that the lower step is lifted to be flush with the middle
step whil§ the upper step is lowered to be flush with the
middle stép,-thereﬁy creating a sufficient space to receive

a wheelchair in its horizontal state.



12. An escal ator apparatus using a plurality of steps endlessly connected
for -movenent, characterized in that; at |east ps incl uded
in-the plurality of steps are dlsposed wntfiébtqﬁdmt$mewL$ht r posed

t herebetween, the first special step havin g ﬁ noviabl e tread,

t he second special step having an upmardly\ _m"r?E 5? saji d novabl e
treads being adapted to ascend jaccordlng to
the height of the tread of the third step; said novable treads are
provi ded with downwardly extending |evers novable longitudinally of the
escal ator and having wheels at their |ower ends; and .

ABSTRACT (Replacement Sheet)
28 March 1996

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.

Three steps form a single vehicle step in such a manner
that the lower step is lifted‘to be flush with the middle
step while the upper step is lowered to be flush with_the
middle step, thereﬁy creating a sufficient space to receive

a wheelchair in its horizontal state.

Figure 2



rafls are |nstalled for guiding said wheels. 13. An escal at or
apparatus using a plurality—ef-steps endlessly connected for]ﬁ) 897

characterlzed’rn that; st two special steps i deg pl | LLYy
of steps m“ﬁ mm third step 44 erposed SHEP MK él}'ﬁ‘?t tﬁ/%/bs

first speC|aI g afirst fixed step and a flrst anabIe step
novabl e domnmardl? el ative to said first fixed step, the second speci al
step conprising a second fixed step and a second novabl e step novabl e
upwardly rel gto said second fixed step, each of said first and second
nmovabl e stegééégrng provided with a wheel guided by a guide rai

e oD TS AR Tk oLoab AR LTRY o SRRy %&d@@eﬁm
moving said ””Vi‘b'sglst%onnvé"é%zd %of Movements® charatrained d ¥nat, oM
the guide r@&pfiessly ovement, ¢
at least two special steps included in the plurality
of steﬁé are disposed with a third step interposed
therebetween, the first special step having a downwardly
movable tread, the second speciél step having an upwardly
movable tread, said movable treads being adapted to ascend
or descend indepéndently, to ‘come to a position approximately
in alignment with-the.height of the tread of the third step.
‘2. An escalator apparatus as set forth in claim 1,
characterized in that; |
said movable treads are adapted to ascend or descend in
such a.manner that they come to a position precisely in
alignment with the height of the tréad_of the third step.
3. An escalator apparatus as set forth in claim 1,
characterized in that;
the second special step has an interlocking mechanism for
allbwing an upwardly movable tread to ascend or déscend
according to the height of the tread of the third step.
4. An escalator apparatus as set forth in claim 1,

characterized in that said third step is one of said

plurality of steps.



157 An escal ator—apparatus—as—set forth in claim 13, §hﬁr?qb§?|zed I n
that said thin sald plurality of stepk 38-

16. An escal atmlmm B” mum et forth in claim 13, characterized in
that the wheel s |nc ron* and rear eel s and SkBshtutesheet- 12/5/97 ¢

for front and rear mheels 17. An-“escal ator apparatus as set forth
t hat each novabl e_st %hdfd wth a

i | ai m 13,
hgvv(r:lwglrg] y ext e rfgt(‘:t of f%{b%bﬁ%paf%ﬂfst R nsoﬁt'f yﬁ‘?)’f&?hllér§ g%%cal ator, said

| ever having a mheel at its |lower end, : scal at pr agparatus as
set forth irfF Qgggqﬁqggzed in that sald movable treads ave risers.

6. An esc;lator apparatus as set forth in claim 1,
characterized in that said downwardly movable tread, said
tread of said third step and said upwardly movable tread are
ccnnectéd together by links.

7..An escalator apparatus as set forth in claim 1,
characterized in that the upwardly movable'tread is provided

with a projectable wheel stop.

8. An escalator apparatus as set forth in claim 1,
characterized in that the first special step is provided
with a locking device for:iocking the downwardly movable
tread. |

9. An eécalator apparatus as set forth in claim 1,
characterized in that the second special step is provided
with a locking device for locking the upwardly movable
tread. |

10. An escaiator apparatus uéing a plurality of steps
endlessly connected for movement, characterized in that;
at least two special steps included in the plurality of
steps are disposed with a third step interposed
therebetween, the first special step having a downwardly

movable tread, the second special step having an upwardly



characterizedin that the downwardly novable step, the third ' step and

t he upwar dl abl e step are:connected together by IM 19. An
escal ator af m H’ _“morth in claima13, cha!gctﬂigegg in that the

fixed step "l a gui de device for guidtbsiitule-shegian] 2/5/0L,
20. An escal ator apparafus as set forth 13€laim 13, characterized in

that said second special step further has an anplifying nechani sm for
anpl i fyi ng me¥abldRatdeaspy Sadak movapil e fxepdsapeing Fd@rsecht® fHrcand
st ep. 21. An escal ator apparatus as set forth in claim13,
characteri zed idestcead saichraddngndospbe aleighdp ofurtheertreasl of damearhiiixidyi ng
mechani sm for anplifying the upward novenent of the second novable step
of said secemdpspeci al step. 22. An escal at or apparatus, conpri sing:

said movable treads are provided with wheels; and rails are

installed for guiding said wheels.

11. An escaiator apparatus using a plurality of steps

endlessly connected for movement, characterized in that;

at least two special steps included in the plurality of

steps are disposed with a third step interposed

therebetween, the first special step having a downwardly

movable tread, the second special step having an upwardly

movable tread, said movable treads being adapted to ascend

or descend according to thé height of the tread of the third

step;

 said movable treads are provided with front and rear wheels;

and

rails are installed for guiding said wheels.

12. An escalator apparatus using a plurality of steps

endlessly connected for movement, chafacterized in that;

at least two special steps included in the plurality of

steps are disposed with.a third step interposed

therebetween, the first special step having a downwardly

movable tread, the second special step having an upwardly

movable tread, said movable treads being adapted to ascend



- 39- a prural--ty—of steps endl essly connected for novenent; first
and second s included in the plurality of S sposed
with a thi mmﬂ d:t her ebet ween, theflrst13sqﬂ?‘9§z

i ncl udi ng a» bl e tread, the second §%€¥¥£¥£§gﬂﬁiuﬂ£EﬁHEZg

an upwardly novabl e tread gui de neans tof guiding said plurality of

st eps al ong agg §%t ghﬁé&gve ?qﬁgt h?etgglé Eﬁaag Eﬂ8|ﬂﬂ&§?y

nmeans for sef&c

€ upwar yan ownwar
novabl e treads of the flrst and second special steps to respective
positions S&fBfoximately in alignment with the height of the tread of
the third step. 23. An escal ator apparatus _as set forth in claim22,

the guide FRaAsmpyabler trgadsdprg: provided with downwardly extending

levers movable longitudinally of the escalator and having
wheels et their lower ends; and
rails ere installed for guiding said wheels.

"13. An escalator apparatus using a plurality of steps
endlessly connected for movement, characterized in that:
at least two special steps included in a plurality of steps
are disposed with a third step interposed therebetween, the
first special step comprising a first fixed step and a first.
movable step movable downwardly relative to said first fixed
step, the second special etep comprising a second fixed step
and a second movable step movable upwardly relative to said
‘'second fixed step, each of said first and second movable
steps being provided with a wheel guided by a guide rail.

14. An escalator apparatus as set forth in claim 13,
characterized in that the movable step in the second special
step has a mechanism for upwardly moving said movable step
when said wheel receives a downward force from the guide
rail.

15. An escalator apparatus as set forth in claim 13,
characterized in that said third step is one of said

plurality of steps.



QU|de rails, carried-en—afixed portion of the escal ator apparatus and

defining a plural]i veI pat hs; engagi ng neans on each of
t he upvvard m‘“)“mg‘ | y novabl e treads of the gtﬁMdﬁcho

speci al =y follow ng the guide rail 5/ t
and second speC|aI steps; and neans for "di®r’ecti ng the engaglng neans to
follow a sel ected one of tEBFglurallt of trave

escal at or appar atfis 48 &sfa R ?RPEF Fi7 23S seﬁh@?é?ﬁ tReC engaglné neans
i ncl ude wheel s.
characterized in that the wheels include front and rear

wheels and the rails include those for front and rear
wheels.

17. An escalator apparatus as set forth in claim 13,
charaeeerised in that each movable step is provided with a
downwardly extending lever movable longitudinally of the
escalator, said lever having a wheel at its lower end.

18. An escalator apparatus as set forth in claim 13,
characterized in that the downwardly movable step, the third
step and the upwardly movable step are connected together by
links. |

19. An escalator appe;atus as eet forth in claim 13,
characterized in that the fixed step is provided with a
guide device for guiding the movable step.

26. An escalator apparatus as set forth in claim 13,
characterized in that said second special step further has
an amplifying mechanism for amplifying the upward movement
of the tread of said second special step.

21. An escalator apparatus as set forth in claim 13,
characterized in that said second special step further has
an amplifying mechanism for amplifying the upward movement
of the second movable step of said second speeial step.

22. An escalator apparatus, comprising:
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a plurality of steps endlessly connected for movement;
first and secdnd special steps included in the pluraliﬁy of
steps disposed with a third step interposed therebetween,
the first special step including a downwardly movable tread,
the secqnd special step including an upwardly movable tread;
guide ﬁeans for guiding said plurality of sfeps along
desired paths of travel; and
the guide means including means for selectively raising and
loweriﬁg the upwardly and downwardly movable treads of the
first and second special steps to réspective positions
approximately in alignment with fhe height éf the tread of
the third step. |

23. An escalator appééatus as set forth in claim 22, the
guide means further including:
guide rails, carried on a fixed portion of the escalator
apparatus and defining a plurality of travel paths:;
engaging means, carried on each of the upwardly and
downwardly mqvable treads of the first and second special
steps Eor movably following the guide rails to support said

/ﬁirst and second special steps; and

means for directing the epgaging means to follow a selected
one of the plurality of tra&el paths.

24. An escalator apparatus as set forth in claim 23,

wherein the engaging means include wheels.



