A PEOPLE MOVER APPARATUS The present invention relates to a people nover
appar atus, such as an escal ator and a novi ng si dewal Kk, g%%#%y;ﬂjgéﬁﬂﬂy to

t he i mprovenent of a people nover 5 systemwith a p converting
uni t. Nowadays, there is knowi, for exanple, by the laid- open Japanese A
Pat ent Appli-cation JP-A-62-269882 (1987)L_%hgpople nover apparatus of t‘@
type that an induction notor for drivine the apparatus is selectively fed
by a power 10 converting unit and the noving speed of the apparatus is
adjusted in accordance with the necessity. However, the aforesaid prior art
never gives any consideration to the constructional arrangement of various
ki nds of conponent devices of a driving and controlling systemfor a people
15 nover apparatus, such as a driving notor, a power converting unit, a
control device therefEEORIE MOVEAR. ARPA®ARIUE NOver apparatus of this type
has addi ti onal conponent devices, such as a power converting unit and
devices related thereto, which a people nover apparatus 2 of the
conventional type never had. Wthout any special consideration of the
constructional arrangenent of conponent devices, therefore, the people
nover apparatus becones large in size as a whole, conpared with a 5
conventional people nover apparatus. This causes the

The present invention relates to a people mover
apparatus, such as an escalator and a moving sidewalk,
and particularly to the improvement of a people mover (

5 system with a power converting unit.

Nowaduys, there is known, for example,'by the laid-
open Japanese Patent Application JP-A-62-269882 (1987), a
people mover apparatué-of the type that an induction motor
for drivin. the apparatus is selectively fed by a .power
10 converting unit and the moving speed of the apparatus is
adjusted in accordance with the necessity. However, the
aforesaid prior art never gives any consideration to the
constructicngl arrangement of various kinds of component
devices of a driving and controlling system for a people
15 mover apparatus, such as a driving motor, a power
converting unit, a control device thefefor and so on.
A people mover apparatus of.this type has additional
component devices, such as a power converting unit and

devices related thereto, which a people mover apparatus
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problemin the installation of people nover apparatus in a building.

Furt her~;. a peopl e nover apparatus of this type has nore conponent devi ces,
whi ch ~-gener at e heat, noise and/or 10 vi bration giving the undesirable

i nfluerge to other conponent devices and the ?nuironnent, conpared with a
conventional people nover apparatus. If all of the conponent devices are
accommodated in a single machine room 1|ike a conventional people nover

apparat us, sourcest lfhe coOhvéReionAQi %9p@neleweQr HAPON AL KOcehyakpecial
wher eby other ki nds of problens, such as the undesirable tenperature rise,

Serious noi se or o6k pdeé Pat TONSEd Bliea cbas@ianrad hanaEeiyanent hef !l i ke,
w |l be seriously caused. 20 An object of the present invention is. to

provi de a peom(3¢umpwnam@adabﬂeeumthharp@w&% C aheerddorsl ¢ mdve mhappa?atus
is easy to be installed in a building wi thout causing any other problens.
-3- Most general Ibecemézal arge oint hézpr eseat wihodent icompax ed wihkh aonponent
devi ces included in a driving nmechani smof a people nover apparatus are
categorized 3 nto cenversionab geopps mederomppreratweyi (MsiDfcEuses the
different groups are arranged in different |ocations of
problem in the 1nstallat10n of people mover apparatus in
a building.
Further, a people mover apparatus of this type has
more component devices, which generate heat, noise and/or
— 10 vibration giving the undesirable influence to other
component devices and the environment, compared with a
conventional people mover apparatus. If all of the
component devices are accommodated in a single machine
room, like a conventional people mover aﬁparatus, sources
15 of heat, noise and vibration are concentrated, whereby
other kinds of problems, such as the undesirable
temperature rise, serious noise or vibration caused by a
resonance phenomenon and the like, will be seriously

U | caused.
20

An ot.ject of the present invention is to provide a
people mover apparatus with a power converting unit, which
25 is easy to be installed in a building'without causing any

other problems.



t he peopl e nover apparatus, which are renote from each, other. Those

| ocations are
| engt h of the

| ocated renotely fromeach other in the direction of the
peopl e nover apparatus. Wth the constructional arrangenest

of conponent 10 devices as mentioned above, it becomes unnecessary.,o
provide the | arge size of a machine roomd @ -accommodati ng the conponent
devi ces, which has conventionally been provided on either end of a people
mover apparatus. |nstead, plural separate nachine roons of the smaller 15
size are provi ded, Most peekeridfllyy an fleatiirencs dfhen greegEnt nioveentaipgar at us

and, further,

on an appropriate location of a nmddle portion of the peop

e

nmover apparatuss in fbesssampongnith deviises Haadadsgbriv el dwimpioyent devi ces

are accomopdat

ed in the respective 20 machi ne roons, whereby a peopl e

nover appar at UBeRBRBASEa@Eed PROPLEC MONEE aPPArAL uss ar avrAte et zeknce,

can be easily
categorized fr
the 25 envi

installed in a building. The conponent devices can be
bREChALPARAE Lot WH SRONIPSa aRde FAMRARSTEd d&IEk GRS 19 | uenci ng
r.Q way of exanple, the conponent devices can be
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a manner that 4 heat gener.ating devices e made .to
BOF BROPUEaPOSER PRRAS B OB AR PR AT oM RACH
other. Those locations are located remotely from each other in the
direction of the length of the people mover apparatus.

With the cbnstructional'arrangement of component
devices as.mentioned above, it becomes unnecessary to
provide the large size of a machine room for accommodating
ﬁhe component devices, which has conventionally been
provided on either end of a people mover apparatus.
Instead, plural separate'machine rooms of the smaller
size are provided, most preferably on both ends of a
people mover apparatus and, further, on an appropriate
location of a middle portion of the people mover
apparatus, if necessary. With this, the categorized
domponent devices are accommodated in the respective
machine rooms, whereby a-people mover apparatus never
causes the increase in size as a whole and, hence, can be
easily installed in é building. | |

The component devices can be categorized from the
point of view of a predetermine§ factot influencing the
environment. By way of example, the component devices
can be categorized in consideraﬁibn of heat generated by

the respective component devices in such a manner that

o/
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devices of the respectiyve groups are accommodated in different machine
roons. Wth this, the tenperature rise 5 - wthin a machine roomfor
asconng?ating t he heat sensitive devices, such as electronic equi pnent, for
exanpl - can be suppressed bel ow an al | owable_t enperature of the equi pnent.
Further, if the conponent devices are categorized in 10 consi deration of
noi se or vibration created by the respective devices, the noise or
vi brati on | ocalleatcrgaierh chtg bde pf €¥enhed mhde Rec Elen e aio aIsiyod pr aed
In the acconpanying drawi ngs:- 15 Fig. 1 shows an exanple of a driving and
control ling sysdtesh fsensit beeadavbeesi tb anpaher gaouy .t i iMheircdnpénent 2
schematically shows a partially sectioned view of an escal ator as an
exanpl e of a pessticenvef @Ae resppatiavesgacopsdiarg taecommadatidrein of the
present invention, Figs. 3a and 3b schematically show sectional views of .
two exanpl e of &ififguent drchine heoensgal alfdth Wwhiish ithesdemparat wenel se
chain line Il - Il in Fig. 2; 25 ' Fig. 4 shows an exanple of a part
of an upp& mudHithin coMaehine eeem| §05r asFommgdating the hgat sereibbhkven
exanple of a part of a | ower nmachi ne :
devices, such as electronic equipment, for example, can
be suppressed below an allowable temperature of the
equipment.
Further, if the component devices are categorized in
o 10 consideration of noise or vibration created by the
respective devices, the noise or vibration locally created

can be prevanted from becoming seriously large.

In the accompanying drawings;-
15

Fig. 1 shows an example of a driving and controlling
system for an escalator with a power converting unit;
Fig. 2 schematically shows a partially sectioned
W - view of an escalator as an example of a people mover
20  apparatus according to an embodiment of the present
invention;
Figs. 3a and 3b schematically show sectional views
of two example of a balustrade of'the escaiator, which is
sectioned alone a chain line II - 1II in Fig. 2;
25 Fig. 4'§hows an example of a part of an upper machine

room of the escalator of Fig. 2;



room of the escdlator of Fig. 2; and Fig. 6 schematical|ly shows the
~construction of another type of an escalator, to which the present 5

i nvention can be applied. In the following, the description will be made of -
10 enbodi ments of the present invention, in which the invention iaﬁj
applied to an escalator, with reference 03t fre acconpanyi ng drawi ngs. =~ .
Referring at first to Fig. 1, the description will be given to the overal
conmponent arrangenqpt of ,a grivin and cantraol,li SYy.

15 f .
escal ator of the typtdt hat SICHF 9ﬁn§xﬁ‘B‘P&F & H @S & i%eféﬁ%?f“%i%g%‘&?l y
by a three ph%%%ﬁ“bf“%ﬁ% ggggfgtgg Fgrgqgh &,PQuey converting unit, in
at conp [

order to nmake it clear onént “devirces ‘are I ncluded in the driving

and control ling sysseq fgrsbheEnd0sca19c Qb e s (R 1 o G,

however, the present Tnvention does not have any particul ar close

rel ationship té}\éﬂ?efaf‘}‘?é‘eaf 8h' 88887ERbrOf tdlivhiAS B igséddnt t he
follow ng explanation wll be made briefly. An induction notor 22 is

coupl ed t ac P&t BONE€8n BE appRiedl of the three phases through power
converting unit 25 surrounded by a dotted chain line. As is well known, the

unit 25 conprises converter 26, capacitor 26' and -6- ‘inverter 27, and
I f necessary, resistor 28 is further :

'In the following, the description will be made of
10 embodiments of the present invention, in which the v/
invention is applied to an escalator, with reference to
the accompanying drawings.
Referring at first to Fig; 1, the description will
be given to the overall combonent-arrangement of a driving
15 and controlling system of an escalator of the type that a
driving motor can be selectively fed directly by a three
phase ac power source or through a power converting unit,
in oraer to make it clear what component devices are
included in the driving and controlling system for the o’
-20 escalator of this type. Since, however, the present
invention does not have any particular close relationship
to the component arrangement of this system ifself, the
following explanation will be made briefly.
An induction motor 22 is coupled to ac power source,
25 R,S,T of the three phases throﬁgh power converting unit
25 surrounded by a dotted chain line. As is well known,

the unit 25 comprises converter 26, capacitor 26' and



added across the d¢ side of the inverter 27. The converter 26 is coupled to
the ac power source R S T by line L2 through-contacts 10V, and the inverter
27 is.® coupled to the converter 26 on its dc side and to the induction
nntork%g on its ac side by line L, through gontacts | OVX. The power
converting unit 25 further includes power converting unit controller 29,
which will be referred to 10 nore in detail later. The contacts 10V and

10VX are cont aginyediedh 27 £ andseel nedeEshbg ,Corlsiclitoal 2Ppearsatfwrther
controller 30 as explained later, only when the notor 22 is to be fed by

t he power converdded® avrds5théudthetl deasfutter dnved tleror@t.he Bhe st ence of
15 capacitor 26' on the dc side of the converter 26, the power
converting uni tcatfvestinn 26 b thepiedchbl &levalct Pgweso R ag o S thvieYer
it should be noted that the present invention can also be realized by the
use of the so danedzutheongkoornbachgelfFueandorher tinkpuft .220ls

The resistor 28 consunes el ectric power regenerated by the nofor 22hduring
the downwdr d nusaupked uko nghe heopvastesorfern dFsuda sisie Andete the

Therefore, the resistor 28 nust_be provided w,th cqaling f not, shown).
| f the regener ndnetien (MRtPpnde P8 A4E @8n§&r‘?§d%2’5%'1“eag£'h§§?‘,(°‘b%?

returned to the ac power_source R S T, the resistor 28 can be omtted. .
Further, the cdiRRF3e¥S2B0%Kd the inverter 27 generate sonme heat and are

usual l'y The power converting unit 25 further includes power

converting unit controller 29, which will be referred to

U 10 more in detaililater. The contacts 10V and 10VX are
contacts which are closed under the control of operation
controller 30 as explained later, only when the motor 22
is to be fed by the power converting unit 25.

Further, as understood from the existence of

15 capaciﬁor 26' on the dc side of the converter 26, the
power converting unit 25 shown is of the so called voltage
source type. However, it should be noted that the present
invention can also be realized by the use of the so called
current source type pover cbnvefting unit.

20 The resistor 28 consumes electric power regenerated
by the motor 22 during the downward movement using the
power converting unit 25, as heat. Therefore, the
resistor 28 must be provided with a cooling fan (not
shown). 1If the regenerated electric power is not consumed

25 as heat, but returned to the ac éower source R,S,T, the
resistor 28 can be omitted. further, the converter 26

and the inverter 27 generate some heat and are usually



-7- accomodated’ in a single container box. Therefore, they are also
necessary to be cooled by a fan (not shown) provided in the box. The ac
power source R S, T is also coupled to the 5 not or 22 t hrough ’

el ectromagneti c contactor 33, which has tﬂn sets 101, 102 of three phaae
contacts. Either one of the two sets of the contactor 33 is closed, when
the notor 22 is to be fed directly by the ac power source R S, T. VMen t he

cont act s 101a8&‘ﬂ’mﬁ138§‘€@ i0e MUl S Bl BFet hdR.  ThOECEBERLT 98

direction for u mar novement ca at or hé coné%cts

102 are ol osgde LREoR oA &5 15k L5104 3 OB of (RGLLSRCLY the

downwar d novenent t ereo urther, the ac po sourc plles t he
15 electrggopga@a LQ QB @Hgﬂlcontroller 30 t hrough transformer 31. The
controller 30, which includes a m croconputer, receives various

i nstructions gi verhBy agWipltfeas sbirdse V)8 , PSi SPEEfdoaBdub®ad tioddles from
detectors 35, 36 as described later, and executes the 2 pr edet er m ned

processgng omekaki 22 Eﬁr@u@dﬂ@@.é‘dtﬂﬂﬁﬂégﬁ@tidilec@ﬁwétﬁﬁnggrtlwhﬂc%nlhtas _
controller 29 and signals for selectively closing the contacts 101 or 102

or the contatwe $eys 10VX 10> ofc yimes ploageccbhBadtss abEieheeuphedofo 25
rectifier 34', the output of which excites el ectromagnetic brake 34 thrqugh
contacts 10lahel@Re setb0dE ahk Bfitactor 33 is closed, when the motor
22 is to be fed directly by the ac power source R,S,T.
When the contacts 101 are closed, the motor 22 rotates in
10  the rotational direction for the upward movement of the s
escalator, and when the contacts 102 are closed, the motof
rotates in the rotational direction for the downward
movement thereof.
Further, the ac power source R,S,T supplies the
15 electric power to operation-controller 30 through
transformer 31. The controller 30, which includee a
microcomputer, receives various instructions given by
switches 32 as well as speed and load signais from
detectors 35, 36 as described later, and executes the \)
20 predetermined processing operation to produce signals to
the power converting unit controller 29 and signals for
selectively closing the contacts 101 or 102 or the
contacts 10V, 10VX.
The ac power source R,S,T is also eoupled to
25 rectifier 34', the output of whieh excites electromagnetic
brake 34 through contacts 10la, 102a or 10va and 1l0vVXa.

‘The electromagnetic brake 34 are coupled to the axle of



The el ectromagneti ¢ brake 34 are coupled to the axle of -8- the notor 22
and gives the braking force to the notor 22, when it is deenergized. The
contaeds 10Va, 10VXa, 10l a and 102a, which are of the normally open type,
are alwhliary contacts of the corresponding goatacts 10V, 5 10VvX, 101
and 102. Further, rotary encoder 35 is coupled to the axle of the notor 22
to detect the rotating speed thereof. An output signal of the rotary
encoder 35 is gkhenmbtorrhe 2operdatg o othhe obt 2kiBQ. fbtcreteos ddwey mdtexd 22,
detector 36 10 will be further provided. The detector 36 detects the
current of the wbeor i22 isndeginegmized outPlae conthetspdPiei,od &K, A0le 30
as a load signal. Wth these signals, the fine control of the escal ator
operation can banfedli2aed wixic¢h [pr eathorblte vpepall¥nopent S¥Pesc AL or 15
can be detected. In_the arrangenent nentioned above, it is at first

det erni ned, by 8NEiddarys contagts Afertle ngorpasaendingr copdagts 4OV,

swi tches 32, whether the notor 22 is to be fed by the power converting unit
25 or direétly BYV¥ne 19dndn®3d02. source R S, T. In the case where the

power converting unit 25 is used, the operati speed o n.escal ator. is
al so instructed by mﬁﬁﬁﬁﬂ%ﬁdrﬁ?%ﬂﬁﬁrﬁﬂék#efhggsﬁgt89893§g.t°(¥%e axle of

the motor 22 .to detect the rotating speed thereof. An
output signal of the rotary encoder 35 is given to the
operation controiler 30. If necessary, load detector 36
U 10 'will be further provided. The detector 36 detects the
current of the motor 22 and gives its output to the
operation coﬁtroller'30 as a load signal. With these
signals, the fine control of the escalator operation can
be realized:and the abnormal operation of the escalator
15 can be detected.

In the arrangement mentioned above, it is at first
determined, by the user's or caretaker's manipulation of
one of the switches 32, whether the motor 22 is to be fed -
by the power converting unit 25 or directly by the éower

20 source R,S,T. In the case where the power converting
unit 25 is used, the operating speed of an escalator is
~also instructed by manipulating another o£ the switches
32.
If it is instructed that the power ponverting unit
25 25 is used to feed the motor 22,'the operation contrdller
30 produces a Signal for_closing the contacts 10V and

10vX. 1If, otherwise, it is instructed that the motor 22



If it is instructed that the power converting unit 25

t he notor

-9- is to be fed directly by the power source R S, T, the operation -~
controller 30 produces a signal for closing either the contacts 101 or the
contacts 102 I n accordance with an instructed nDV|ng direction of the

escal at or.

af oresai d S|gntf and accordi ng

contacts 10714, 1

22, the operation controller 30 producer a signal for closing the
contacts 10V and 10VX. If, otherwise, it .is instructed that the notor 22

be fé/)ﬁ‘e&&@@t?ge‘b “t‘?a’?-_» &Werrm 5{5 cespbhe

and | a are closed sinmultaneous

e con fgi or "t he contacts

102, or the,coniechs dON: gar1dgvn PRI &ﬂrf§poeﬂbgp9aux"'ary

the 10

and the notor 22 starts rotating at an instructed speed. By way o
the conponepitidexh Ceas 8gubLaE] ﬂaeqn@b@ﬁé@dﬂom%pa‘;m%gésﬂa@érf ol I ows,

wher eby

o 508 PTEREOLb e REEEC 184 1t WK \h dor &l ppge ﬁhscéaak%nseforce

consi deration of 15 heat generated by respective conponent devi ces.

not or 22,

transfornmer 31 and the el ectromagnetic brake 34 are categorized into the

the comyent €he 26petheibnveontrodierd B0 IPsdFid®ss 28net he

exanpl e,

in
The

heat gener aifoesieidceignall andt hecoiriddngland i thwr oftes atowbacost 1oLl er 30
whi ch i ncl udes 20 the m croconputer belongs to the heat sensitive

devi ce.

10

15

20

25

or the contacts 102, or the contacts 10V and 10VX are
closed, the corresponding auxilia;y contacts 10la, 102a,
or 10Va and 10VXa are closed simﬁltanéously, whereby the
electromagnetic brake 34 is excited to release the braking
force and the motor 22 starts rotating at an instructed
.speed; |

| By wéyzof example, the component devices as mentioned
above will be categorized as follows, in coﬁéideration of
heat generated by respective component devices. The motor
22, the converter 26, the inverter 27, the resistor 28,
the transformer 3i and the electromagnetic brake 34 are
catedgorized into the heat generating device, and on the
other hand, the operation controller 30 which includes
the micfocomputer belongs to the heat sensitive device.
From the point of view of noise or oscillation, a.dfiving
mechanism including the motor 22 and various moving parts
will categorized into the noise or oscillation generating
device.

By the way, a single mach%ne.room may be able to

accommodate all of the component devices as mentioned

above, if its éapacity is made large. As described above,

25 is used to feed

-

i



From the point of view of noise or oscillation, a driving nechani sm

i ncluding the notor 22 and various noving parts will categorized into the
noi se-Br oscillation generating device. 25 By the way, a single
machi ne~room may be able to accommodate al l;@®f-the conponent devices as
menti oned above, if its capacity is nmade | arge. As descri bed above, -10-

sone of the conponent devices as nmentioned above and fans for cooling them
generate heat, soaa Idfattlon componendi deviktksalls aientieonsshpdvere akedi £ass
are accomodated in such a single nachine room sources of generating heat,
5 osci |l | ati dlormmbakimgiskemr genenetnt hated. oksid ladsidnt andfor neise.
danger, for exanple, that the tenperature within a machine roomrises to
exceed the al | dfadld tefipchat corporegt, dpaick sofarteh@adammssbatrd ein osuehe
operation controller 30. Further, it is easily 10 presuned that the
concentration & aingkaumachibne nppes,anguricesavifogenddatdngdealy ot her
probl ens. Then, according to an enbodi ment of the present invention, all of
t he conporfent d8gidekatioreandinednabsee agee concandedtiad «+ he peopl e nover
apparatus in such a 15 manner as descri bed herei nbel ow, with reference
to Figs. 2 to 5. As Ahowtesuktg. theaRdifi § 98R9edny £ SHaiPiRs that

the temperature within a machine room rises to exceed the .
allowable temperature, e.g., 50°C, of the microcomputer
of the operation controller 30. Further, it is easily
o 10 presumed that the concentration of the source of noise
and vibration will cause many other problems.

Then, according to an embodiment of the present
invention, all of the component devices as mentioned above
are arranged in the people mover apparatus in such a |

15 manner as described hereinbelow, with reference to Figs.
2 to 5.
| As shown in Fig. 2 and Fig. 3a, an escalator has
escalator frame 1 installed between upper floor FU and
lower one FL. On an upper chord of the frame 1, plural
20 ~posts 2 for supporting a balustrade are provided at
predetermined intervals in the direction of the length of
the frame 1.

Oon the top of the plural posts 2, there is attached

handrail frame 3 which extends in the direction of the
25 length of the frame 1, and endless handrail 4 moves on
the handrail frame 3, while gﬁided thereby.{.The handrail

4, although not shown, returns under the posts 2.



escalator franme 1 installed between upper floor FU and | ower one FL. On an
upper chord of the frane 1, plural 20 posts 2 for supporting a

bal ustrade are provided at predeternmined intervals in the direction of. the -
length of the frane 1. On the top of the plural posts 2, there is attaehed
handrail frame 3 which extends in the dttection of the 25 | ength of the
frame 1, and endl ess handrail 4 noves on the handrail frame 3, while guided"

Ther o 15 pr ovi daileThet 6ePPRRTEHES) ARe: S e NN (FLeh EoRBILE *
and e | oy e APEFE0F 1 SFPRETRE BaRSY 5 SHEF eSS WhiChITS

5 'nterisy ¢eHoe Bl ndl hafligdiho el WUnPUHd Oy L6fal BhEFLBE

panel 5. Further, outside the escalator wth respect e posts

i's provi de%&@t%i&éi?ﬁﬁ@l' éf the vBRer endLlopiHd dssddxed to the
handrail frame 3 and the | ower end thereof extends over the | ower ends 10

of the postsnte SfoRS1é8g608Cist Hethchrld ko HR 118w PorbTo®xber tRe panel s
5, 7 are made of opaque material, such as an opaque acrylic resin plate, a

stainl ess sipedr ot pandll 5t hi Fupkake ,0lbut sidedamel ecaldtst deithe | ower
portion of the balustrade as 15 constructed above, there are novably
provi ded plpgsppect to the posts 2, there is provided exterior panel
7, the upper end of which is fixed to the handrail fraﬁe
3 and the lowver end thereof extends over the lower ends
10 of the posts 2 so as to cover the frame 1. o/
The interior and exterior paneis 5, 7 are made of
opaque material, such as an opaque acrylic resin plate, a
stainless steel plate, a lithic plate or a wooden plate.
Inside the lower pottion of the balustrade as
15 constructed above, there are movably provided plural
treadboards 8 linked in the endless form and attached to
a step chain (not shown for simplicity of the drawing).
Further, skirt guard 9 is positioned between.the
treadboards 8 and the interior ledge 6. W/
20 ‘The bélustrade as shown in Fig. 3a and mentioned
above is opague, but there is also a people mover
apparatus ha-ing a transparen£ balustrade. - Fig. 3b shows
a sectional view of a typical example of such a
balustrade. Identical reference numerals to those in the
25 previous figures indicate identicsl parts.
In this type of the balustrade, there is provided

reinforced giass panel 37, the bottom end of which is



treadboards 8 linkéd in the endl ess formand attached to a step chain (not
shown for sinplicity of the drawing). Further, skirt guard 9 is positioned
bet ween the treadboards 8 and the interior |edge 6. 20 The

bal ustusade as shown in Fig. 3a and nentionep above is opaque, but there is

al so a peopl e nover apparatus hating a transparent balustrade. Fig. 3b

shows a sectional view of a typical exanple of such a bal ustrade.

| denti cal ref ersarppomietkriay sah oappospriintenhd ixkure pirot ahovwn jupegvided

indicate identical parts. In this type of the balustrade, there is provided

rei nforced gl ase pehveelugper t thobdt 06mtbed falameghiloh and to _tlre teppendcatfby
an appropriate fixture (not shown) provided on the upper chord of the frane

1, and to the twpiancthgreniehathacheps thet damds aide frang o341 FB®e 3. The

bal ustrade of this type_is further divided into two types, 5 one of

which is not preRduskrafie ofnkhigpprre 4§ Sodiher dividad kR typetypes,
handrail frame 3 is supported directly hy the glas anel 37., The otper

type of tHe balRR8 refdevmbsht ke po&t ?r?"fléteasﬁ’;}%d}tti SYRPILHHP R POFFENE - 3

in the sane manner as shown ip Fig. 3a. .10 J nsi de thg%éo [ i on

of the glass palfeItlis ¢agfe LhE BPB_gF&éé tfl’f@"\ent%ar’i%rs_"}%%%%t a“é\\gr?ﬁgﬁ
skirt guard 9 gftaghed fherelo, .59, 9 e SN Rd I9F AlehS1 ke Sae
has the posts 2 for supporting the handrail frame 3 in
the same manner as shown in Fig. 3a. |
W, 10 Inside the lower portion of the glass panel 37, there
are provided the interior ledge 6 and the skirt guard 9
attached thereto. Outside the lower portion of the glass
panel 37, there are provided deck board 38 and panel 39
as an exterior covering.

15 . Returning again to Fig. 2, the frame 1 can be
considered as being formed by horizontal upper portion
10A, inclined middle portion 10B and horizontal lower
portion 10C. In the upper and lower horizontal portions
10A and 10C, there are formed upper and lower machine

20 rooms 14 and 15, respectively, which are further divided
by partition plates 16, 17 into two rooms, i.e., inner
machine rocrs 14A, 15A and outer machine rooms 14B, 15B.

The machine rooms 14A, 14B, 15A and 15B are covered
~ by floor plates 11A, 11B, 12A and 12B, respectively, which
25 are provided detachably from the frame 1 and function as

a 1id for the respective machine rooms. When the

component devices accommodated therein are maintained or



panel 37, there are provided deck board 38 and panel 39 as an exterior
covering. 15 Returning again to Fig. 2, the frame 1 can be

consi dered as being formed by horizontal upper portion 10A, inclined m-:ddle
portion 10B and horizontal |ower portion 10C. In the upper and | ower i«
hori zontal portions 10A and 10C, ther& &3e~forned upper and | ower machine

20 roons 14 and 15, respectively, which are further divided by partition-

| at 16, 17 intg.t Lo | 1 15A and out
e ne oot APk BE8a SRR e (e LLSEL ToEHR 190 EROMR A, 30,07 SULET
by fl I 1A | : i : ich_2
p¥oviggé 8e§g§ﬁg I?rf;%ng#éef?gﬁh%%gﬁﬁ%ﬁiﬁggé¥gﬁkésuﬁgkgdapgr1PWb&e
[ ' : t I dga h [
o mai nt ai egoky P1atRE 1INTEhd (P IRPTOR FAEY) £RE SERSUTBATES, St can

be opened Oéoﬁxsgw%@- mehbichs SIS Oip tAvg UpPeeaand LR¥CErbheon Rljanes 11A
and 12A, which tace the treadboards 8, conbplate nenbers 13A, 13B and fi xed

to thesfrang smghtha%r gad FP@inst reiRpt PRBSArdBegtreadboards 8. In the
upper and | ower inner machi ne roons 14A and 15A, driving sprocket 18 and

driven sprocket i ghe u@prirabkird NSHPPOIdee: nesheaki Yobis aad amgendl ess
step chain (not shown) is provided between the two sprockets 10 18, 19.
The plural 16R3JBR2ARARgS sprocdidetand® dhEven sprocket 19 are
rotatablely supported, respectively, and an endless step
chain (not shown) is ptovided betwegn the two sprockets _
10 18, 19. The plural treadboards 8 are attached to the s
endless step chain. An axle of the driving sprocket 18
is prdvided with another sprocket S, which is driven,
through driving chain 20, by driving device 21, which is,
as described below, provided in the outer upper machine
15 room 14B. Although not shown for simélicity of the
drawing, the handrail 4 is alsb driven by a spfocket

rotating synchronously with the sprocket 18.

The driving device 21 is provided in the outer upper

.

"
E4

machine room 14B, a partial view of which is shown in o/

20 Fig. 4. As shown in the figure, the driving device 21
‘comprises the three phase induction motor 22 and reduction
gear 23, an input axle of which is coupled to the motor.
22 and an output axle thereof to sprockeﬁ 24 for driving
. the driving chain 20. The outer upper machine room 14B

25 also accommodates the operatioé céntroller 30. It is to
be noted here that an amount of heat generatéd by the
motor 22 is usidally smallgx than that generated by the

converter 26, the in&e:ter_Z?, the resistor 28 and so on.



endl ess step chain.” An axle of the driving sprocket 18 is provided with
anot her sprocket S, which is driven, through driving chain 20, by driving
devi ce¥21, which is, as described below, provided in the outer upper

machi ne+15 room 14B. Al though not shawm far sinplicity of the draw ng,
the handrail 4 is also driven by a sprocket rotating synchronously with the
sprocket 18. The driving device 21 is provided in the outer upper machine
room 14B, a partial M evhofowbtehlbgecshawbhiRe2@oom RigB, hs Asowhoim in
the figure, the driving device 21 conprises the three phase induction notor
22 and reducti @iged, 2heen anpuprexlidedl awboxh actommiod i i bdveh nbher - 22
and an output axle thereof to sprocket 24 for driving the driving chain 20.
The out er uppercarexsn tex r26naidBtRé invealktera@dqmaodaixed ridisdirey athen

controller 30. It is to be noted here that an anount of heat generated by
the notor 22 i Fagistidy 2eeandratbhan fhat thenpoaiesd donvert iovhvweriter 26,
the inverter 27, the resistor 28 and so on. -14- In the outer |ower

machi ne rdom 13@ntrekkRn29n Agmeby .t devécase phdwhddkve dhe
accommodating both the converter 26 and the inverter 27, a box including
the resistor 2FAmRRLABLYCIHrlangephost §8RSEALILAG ufite Recommadatd ein 29,

Nanel y, devices, which have the conparativelx | ar ge heat generation, are
acconmmodat ed i (Fhe outer lower machine room 15B. "Since the machine room

15B is remote from the machine room 14B and there are the
partition plates 16, 17 therebetween, the heat generated
K,/ 10 by the devices of the machine room 15B is scarcely
transmitted to the machine room 14B, so that the
microcomputer of the operation controller 30, which is
accommodated in the machine room 14A, never receives any
‘bad influence from the heat generated by those devices.

15 Furthe:, in the'case, as shown in Fig. 3a, where an
inner space is formed within the balustrade, some of the
component devices can be accommodated in that space. In
Fig. 3a, there is shown the example that the transformer

W 31 or the power converting unit 25 is supported by the

20 post 2 within the inner.space 6E the balustrade. Since
the interior plate 5 can be removed by detaching the lower
ledge 6, as shown by broken arrow lines and dotted chain
lines, the transformer 31 can easily be maintained of
repaired. Also in the case of the transparent balustrade

25 as shown in Fig. 3b, some of the'component.devices can be
accommodated in an appropriaté space within the frame 1
under the baIUstrade and §upported by beam 1V of the frame

1

1.



{
the outer | ower machi ne room 15B. Since the machine room 15B is renote from
the machi ne room 14B and there are the partition plates 16, 17

t her ebet ween, the heat generated 10 by the devices of the nachine reom =@
15B i s scarcely transmtted to the nacqe e room 14B, so that the f#
m croconputer of the operation controll 30, which is accommpdated in the

machi ne room 14A, never receives any bad influence fromthe heat generated '

by those devicegimiar) fb‘é&?ﬁ&n,t Eet Qﬁlgcgits%ga\%s o BHe b

where an inner space Is ¥orfed w t bal sonme of t e con%onent

devi ces cagehf R md@é@&lmaasbéa seaﬁebe' Rofhda 3Aerd N&I & HS it he

exanpl e t hat the transforner - he power converting unit 25 1s

supported RoAdidrRbf tt@%s@a%ﬁ@knlhhﬁhbna%e%%% It teife bed iy ade.
Since the interior plate 5 can be renoved by detaching the | ower Iedge 6,

as shown bwyhyr@ea, arrow | ines and dotted chain lines, the transforner 31
can easily be maintained or repaired. Also in the case of the transparent
bal ustsrade 25 Fuastlsdw)nin ntieé gemBbdiment aknttHeoncd g, dhe arstean be

acconmodated in an appropriate space within the frame 1 under the
bal ust r ade 2d ss uyppaTrie=d bin behen dppet théekr amechineSirmdmarl4B and ocati on,
i n which sone of the conponent devices are accommobdat ed, can be fornmed even
in the m ddihe powencaiveheirgcahatoRSi ant hbedilosetr et r tiech omgt h
thereof. room 15B. Therefore, the motor 22 and the power
converting unit 25 must be electrically coupled by the
10 long power.Iine Li. The current flowing through the line o/
L] includes various kinds of ha;mful harmonic components
caused by the control of the inverter 27. Preferably,
therefore, a shield cable is ﬁo be used for the power
line L3, whereby the bad influence on electronic equipment
15 closely existing can be prevented.
The inventors measured the level of noise of an
escalator, in which component devices are arranged in a
manner as described above. The locations of measuremeht BN
are points oi 1 meter high over the upper floor plate 11 @
20 and the lower floor plate 12. The result of the

measurement .s as follows.

Table 1
Measurement location Level of.noise
25 ' Upper floor plate - 63 dB
Lower floor plate 61 dB




~

5 Further, in the enbodi nent nmentioned above, the notor 22 is
arranged in the upper outer nmachine room 14B and t he power converting unit
25 in“the | ower outer nmachine room 15B. Therefore, the notor 22 and the
power ‘eenverting unit 25 nmust be el ectricallg <oupl ed by the 10 | ong
power line L1. The current flow ng through the line LI includes various

ki nds of harnful harnonic conponents caused by the control of the inverter
27. Preferably, therBfene, levehschtecabmesitsthe isamesas A IRE'WoRker LPYAE
L1, whereby the bad influence on el ectronic equi pnent 15 cl osel

exi sting can b&hameVidift ekevaheof nyehssr 4 ntheucon veRE Janzd %ﬁc?&ﬁ%éFof an
escal ator, in which conponent devices are arranged in a nmanner as descrj bed
above. The | o34 hRL of whensik ehEnEonpddgsiest §%@f"- fr??et“@ragfﬂ'gﬂ“%'ért?ﬂg
upper floor plate 11 20 apd the |ower floor %Iate 12. The re uIE of the
measur enent | s B2G®|IRpvkhe ThRY@NEoREasfRERRRY ofadbifSC at?%3%$ ?te

noi se . 25 Upper flogr, plat 3 .dB Lower 0, pl at e
61 dB -26- ﬁ?b‘?ec?'%?ﬂeg 1%’?eaﬁanﬁsterfaﬁg?aﬁ@eafs&aqfotr%m% sl%é\gr%ﬁan
the | evel of noise. | he, conyvent i opal, al r.. Byt , en. ltod :
consi dered tmﬂpﬁ?ﬁgékésﬁ}gﬁegﬁetggﬁ 1e§3h ﬁfﬁ%es fg,ff¥ arld®hd tekterior
' plate 39, it is expected that the level of noise will be

able to be further lowered in a completed_escalatorw
Also, the temperature rise within the upper machine
U 10 room 14 and the lower machine room 15 was measured. The

result therzof is as follqws.

Table 2
Location of measurement Temperature rise
15 Upper machine room - 18 °C
Lower machine room 26 °C

The temperature rise 18°C of the upper machine room

14 does not give any bad influence on the ﬁicrocomputer
20 of the operation controller 30, which is accommodated .in
the upper machine room 1l4.

In the foregoing, the present invention is applied
to an escalator. It is of course that the present
invention can be applied to a so called moving sidewalk,

25 in which treadboards linked in the endless form moves on
the same level. Further, in Ehe abdve embodiment, the

driving device 21, including the motor 22, the reduction



place in the inventors' factory for an escal ator before 5 t he conpl etion
and therefore the escalator was not yet provided with the partition plates
16, 17 and the exterior plate 39, it is expected that the |level of noise
will be able to be further lowered in a ¢gnpleted escalator. Al so, t hés
tenperature rise within the upper machi né 10 room 14 and the | ower
machi ne room 15 was neasured. The result thereof is as follows. Table 2

Location of gEasULSMRAB so onl R YU ddS4hded in one end oPRRe Mmachine
room 18 [err] Lower nmachi ne room : : 26 [err] The

tenperature figfel,eilk. of th'éeulb?gi‘ WERHE AE F OGN 14, dogswBOk Qi ¥Reany bad .
r

i nfl uence on the m croconpute of the operation controller 30, which

i s acconmodapedseAtt PAvERREbNMBE I appllied | fotae é96808kBY, okha present
invention is applied to. an escalator. It is of course that the present

i nvention camobéngpphiedalk,a i%0 widldiech i wingi devatk, i25proviiBedhiigh
treadboards linked in the endl ess form noves on the sane |level. Further, in
the aboye enbhdimtatlet bordiion oF deVvirsmel, as nshowhnint hegnoeQr 22, the

reduction -17- gear 23 and so on, has been arranged in one end of the

frane, i.e., the AppshowachHnné&heodditke Hawdkessthitep chain 41
provided between two driven sérockets.19A and 19B is
driven by the driving sprocket 18 arranged in the middle
portion of the frame 1. The driving sprocket 18 is drivén

10 by the driving device 21 comprising fhe motor 22 and the —

reduction gear 23, which is also provided in the middle
portion §f thg‘frame 1. Other main componént devices,
such as the power converting unit 25 and the'operation
controller 30, can be arranged in the lower machine room

15 15 and the upper machine room 14, similarly to the

previous embodiment.

L



bfesent I nvention i's also applied to an escalator or a noving sidewal k, in
which a driving device is provided in 5 the mddle portion of a frane,

as shown in Fig. 6. As shown in the figure, endless SLEP_QhﬁLﬂ_ﬂl_ELQX%ggd
bet wean~two driven sprockets 19A and 19B is qrgi ven by e driving spro
18 arranged in the mddle portion of the frarre 1. The iﬁ ’m'”mnm 18
Is driven 10 by the driving device 21 conprising th ﬁﬂn
reduction gear 28rawfgch is also provided in the mddle portlon *of St he

frame 1. O her maln conponent devices, such as the power converting unit 25
and the operation controller 30, can be arranged in the I'ower machi ne room

15 15 and the upper machine room 14, simlarly to the previous
enbodi nment . 18 CLALNS 1a pebpleopievedVEppapptns) usompoipingisng: a
plurality of treadboards, coupled with each other 5 in the endless form

for conveying people ah@demaluﬂxiaﬁ|tmeqﬁbmawdsfocodplednylsaldacb other
treadboards, which has a driving nmechanism including an electric notor,
for transn15t|ngla thieviemg lfesrsc £ fomym idwe eemveying speapPleeibBsgeds and a

power converting unit for supplying 10 el ectric power to the notor,, .c h
aracteri z e ddrivimg means for driving said treadboards, which

has a driving mechanism, including an electric motor, for
‘transmitting a driving force from the motor to said
treadboards and a power converting unit for supplying
o . 10 electric power to the motor,

characterized in that

component devices included in said driving means are
categorized into at least two groups from the point of
view of a predetermined factor influenciﬁg environment,

15 and

ones of said component devices, which belong to
different groups, are arranged in different parts within
said apparatus, respectively, which are located remotely

I\ | from each other in the direction of the length of said

20 apparatus.

- 2. A people mover apparatus as set'forth in claim
1, wherein said apparatus includes a fraﬁe which is
provided to link different places and movably supports
25 said treadboards, in which compbnent devices of a certain
group are arranged in a partﬂof the frame and the

remaining component devices in another part which is



conponent devices included in said driving nean§,§Le_caLege#+2ed—rnto at

| east two groups fromthe point of view of a predeterm

i nfluenci ng environnment, 15 and ones of said’ c B‘Hm m‘} - whi-ch
belong to different groups, are arranggﬂlgp diffe i*n saie
apparatus, respectively, which are |ocate renDter from each other in the

direction of the length of said 20 apparatus. 2. A peopl e nover
apparatus as r%%tfeorﬁ:*bm nitd ghan &, i Whenei m%@t:@lamp%rfatem% hncigdesos frane
which is provided to link different places and novably supports 25 sai d

treadboar ds, tiha Wrae conponent devices of a certain group are arranged in
a part of the frame and the renmai ni ng conponent devices in another part
which is renote fromthe part in the direction of the length of the
frame. 3. A peopl e nover apparatus as set forth in claim5 2, wherein
sai d conponent dewd.ces A rpdoplbsl moveni dpgarditng easetarfeoradi agore Zeim on
the basis of heat generated by the respective devices. 4. A peopl e nover
appar at 8s as 2getwhfeareim iseid acomgénent2deviierei i nsaindedonpors=nitd dvi wirsg
included in said driving nmeans are categorized on the basis of noise
gener at ed by melans esprecia tegaieizedson the basis of heat generated by

the respective devices.

4. A people mover apparatus as set forth in claim

10 2, wherein said component devices included in said driving &/

means are categorized on the basis of noise generated by

the respective devices.

5. A people mover apparatus as set forth in claim
15 2, wherein said component devices included in said driving
means are categorized on the basis of mechanical vibration

created by the respective devices,

6. A people mover apparatus as set forth in claim
20 2, wherein the driving'mechanism is arranged in one end
of the frame and the power converting unit in the other

end of the frame.

7. P people mover apparatus as set forth in claim
25 6, wherein the motor in the driving meéhanism and the
power converting unit are connected by a shield power

line.

o/
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5. A peopl e nover apparatus as set forth in clai mi5 2—wherein said

conponent devices included in said driving neans are | zed on the
basi s™ef mechanical vibration created by the respecti ﬂmﬁ@mmmu‘wunﬁ
peopl e~hpver apparatus as set forth in claiam 20 2, u Lot i ng

L]
mechanismis arranged in one end of the frame and the power converting unit

in the other end of the frane. 7. A peopl e nover apparatus as set forth
in claim25 6, wlBerei b peoplE orover tdpparavusgaseshénifomtind nt led ahomer
converting unit are connected by a shield power- |ine. -20- 8. A peopl e
nmover appar at ud rayhegeinothie ishigld rpavemhbirenishproniéed pdwag Ithee is
provi ded along the frane. 5 9. A peopl e nover apparatus as set
forth in clai mEZa2Mgherein the frame is divided into three sections conposed
of both end sections and a m ddl e section therebetween, in which the
driving rmechani smand the power converting unit are arranged in different
ones of the 10 three sections, respectivelétF%O. eopl e nover

A p A .
appar at us®as set fofrh | A QSARhD MAFRT ARPRA af8 PEYpLVFitded MiGhpim

hine r in h Qf th ' ' ' | Vi
rachine rooms |2, 3 te'recin tthee ] rdamSeEC%éOé‘lfv]t. eeéeggtol Qh\{:\@ecge% e:Loer'nrsl ving

composed of both end sections and a middle section
therebetween, in which the driving mechanism and the power
converting unit are arranged in different ones of the

o 10 three sections, respectively.

10. A people mover apparatus as set forth in claim
9, wherein the frame is provided with machine rooms in
both of the end sections thereof, in which the driving
15 mechanism is installed in one of the machine rooms and

the power converting unit in the other machine room.

1l1. A people mover apparatus as set forth in claim
10, wherein at least dne of the machine rooms is provided
20 with a partition which divides the one machine room into
a part open'to.the middle section of the frame and a
closed part spatially -separated from the open part, in
whigh component devices to be installed in the machine
rooms are arranged in the closed part of the respective

25 machine rooms.



15 mechanismis installed in one of the nachine rooms andthepower

converting unit in the other machine room 11. aratus as
set forth in claim10, wherein at |east one of t‘ﬂﬂ @"ﬂ m o s '
provi ded 20 with a partition which di vgﬂgs t her ote machi ne roon1|n

part open to the middle section of the Fr and a cl osed part spatlally _
separated fromthe open part, in which conponent devices to be installed in

the machine rooms pje 257 3ggRTel Roble GARRANAl ladlsd NrSLERCTHI KEaZh

machi ne roons. peopl e ver apparatus as set fort

claimz2, wherg ”w!?é‘:':é’lﬁpgéiat Hﬁph%aﬂh%v'l%eq:r‘%&ﬂiéa bl US4 2981 u¥bEE8eas 2

handrall nDV|ng synchronously wWth said treadboards and i nner and out er

panel s whi ch wH £ctPr R¥s dgdhandr aBet W nghashriiidusy oKl sagge and
novably support the handrail, in which tthe power converting unit is

arranged in atxsmﬁoé@dgeanaeﬁme@ ahd iottwr Prhals &hpehecase pPovided
13. A people nover apparatus as set forth in claim10, wherein said
appar at & i s berwéden ahevhdﬁdraﬁuhamm<ﬂﬁﬂdﬂﬂnzmex5ndomoﬁ&wlgesﬁpport
controlling at |east the noving speed of said treadboards, in which the
operatlon(xnmholhdedreelb51acwbnnbd¢medpqvezrnnﬂwenixw@numbtch515
accommodat es only such conponent devices as generate a °

arranged in a space formed between the inner and outer

panels.

10 13. A people mover appératus as set_forth in claim \/
10, whereinr said apparatus is further provided'with an
operation control device for controiling a£ least the
moving spezd of said treadboards, in which the operation
control device is accommodated in a machine room which

15 accommodates only such component devices as generate a
small amount of heat to keep the temperature of the
machine room under the allowable temperature of the

operation control device. N

20 14. A people mover apparatus as set forth in claim
10, wherein said apparatus is further provided with an
operation control device for controlling at least the
moving speed of said treadboards, in which the driving
mechanism_dnd the operation coﬁtrol device are installed

25 in one of the machine rooms and £he power converting unit

in the other machine room.



simal | ampunt of heat to keep the temperature of the he

al l owabl e tenperature of the operation control device.

peopl & nover apparatus as set forth in claim10, vvher Mmmlmﬂmj llt
furthegr: provided with an operation control_dgyice for ast
t he novi ng speed of said treadboards, in which the driving nechani sm and
the operation.control device are installed 25 in one of the machine
roonms and the power cbaveriipgopbet moketrtheppidrert usnas neett oborth in ckaim-
15. A people nover apparatus as set forth in claim214, wherein the notor
and the power cobderéhegeini thar motomnendedhey powsh atlahpovking i welpraveded
along the frane. 5 16. A people nover apparatus as set forth in
clai m 10, wher eigonhectedvbyganebhaddspoweri dsitng [RuPvidetheakongll theefrrBA -
of the frame and the power converting unit in one of the end sections

t hereof. 10 17. A peopl e nover apparatus substantially as descri bed
herein with reference to any of Figures 2 to 5 or Figure 6 of the
acconpany| n@ dr awi ngs people mover apparatus as set forth in claim

10, wherein the driving mechanlsm is installed in the
middle section of the frame and the power converting unit

in one of the end sections thereof.

10 17. A people mover apparatus substantially as

A <t
-
' descrlbeu hereln with reference to anyL.lgurcs 2 to 5 or

Figure 6 of the accompanying drawings.




