-1 PASSENGER CONVEYOR This invention relates to a passenger conv or such
as a noving stairway; a nmoving ‘wal kway, and particularly tgl §t€1
canveyor in which a construction of a body frame and a handrail dr|v
device is inproved fromsaving space in ajuilding. 5 I n general a
passenger conveyor conprises two kinds of noving bodies, that is, steps
attached to continuously circulating endless belt or chain, and a pair of
“handrails which are symretrical | y dPASSENGER CONVEWORSiI des of the steps so as
to circulate with the steps for use in providi ng support for passengers.

The novi ng bodi es, handrail driving devices, 10 are nmounted on the body
frame which is installed between the floors. The body frame has upper and

| owechords as nmaimRié riaBscioANk1hbes hanslpak weﬁﬁ/hﬁ& s dMddy on
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panel covering the body frane, the handra| dr|V|n deV|ce

General | y thi%F ghaipy A pgpairsof handrails whi %el%ﬂaﬁmv‘?‘hg}he
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i nprovenenl®- on tare miwubted edtive body Frame|which de installed \betweenf theh floors.
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uct

the wwdth re of passenger conveyors, and sane of these proposal s are

di scl osed foﬂ"a@eﬁﬁl driving deyiga ds PRLhe: HPPes, cgrd dn JALSTAN  and
Japanese Pat gielationb®i; ROVt 141379/ 1982. In Japanese Patent Publ i cation

56- 38503, a handra% riving.devi H%ntloned above is di spos greedr t he
rr'erq%é.renen enger conveyor be ngnuteact

body franme made of
15wiﬂ1ﬂ1em.n.inuns:tzeparticu1ar1yw1ﬂ1 reference to a reduction in the

overall width of the conveyor without reducing the transportation
capacity, and without causing any problems or disadvantages. The whole
width of the passenger conveyor includes the width of the steps, the body
‘frame and the handrail driving device, and the distance between the body -
20 frame and an outer or side panel covering the body frame, the handrail

driving device . Generally this distance is 1.5 = 1.7m. The

ot most effective space-saving would be achieved by reducing the whole width
of the passenger conveyor. Such w:.dth reduction, however, is very
difficult. Since the width of the steps cannot be reduced in view of t.he

. 25 transportation capacity, mpmvenents on the width reducuon are directed

to the width of the elements other than the step width.

Various proposals have been made for the width reduction of
passenger conveyors, and some of these proposals are disclosed for
example in Japanese Patent Publication 56-38503/1981 and Japanese Patent

30 Laid-open 57-141379/1982. S

In Japanese Patent Publication 56-38503, a handrail driving device
as mentioned above is disposed over the body frame made of truss-like
constructions as shown in Fig. 4. In this case a deck and side panel
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' constructions as shown in Fig. 4. In this case a deck’and side panel
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According to the present invention there ':i.s provided
a passenger conveyor comprising framework, a plurality of steps
25 supported by the framework, the steps being connected together and
mounted on the framework to circulate in an endless manner, a pair of
handrails disposed on opposite sides of the steps, and handrail
driving devices each mounted on the framework for driving the v
handrails to circulate the handrails at substantially the same speed
30 as the speed of the steps, wherein the framework comprises a main
frame including upper and lower horizontal sections and an inclined
section extending therebetween; and upper and lower auxiliary frames
respectively mounted to the upper and lower horizontal sections, the
upper auxiliary frame being disposéd on the upper horizontal section
35 so as to provide for an exposed upper surface portion of the upper
horizontal section adjacent the inclined section; a recessed portion
for accomodating the handrail driving devices being defined by the
exposed upper surface portion of the upper horizontal section of the
main frame and a front side of the upper auxiliary frame; and each of
40 the handrail driving devices is disposed in the recessed portion such
that the driving device is positioned over the main frame.




frane i ncl udi ng upper_and | ower horizontal sections and an inclined section
ext endi'ng .t her ebet ween; and uppéer and |ower auxiliary franmes respectively
nounted to the upper and | ower horizontal sections, the upper auxiliary :
frame being di sposed on the upper hori zont al section 35 so as to provi d.
for an exposed upper surface portion of fhe upper horizontal section

adj acent the inclined section; a recessed portion for acconodating the
handrai |l driving devices belng defined by the exposed upper surface portion

of the upper horizont ah mﬁréfarﬁédﬁﬂﬁbdiﬁbﬂtfftﬁéﬁoﬁéﬂﬁtéém aptid€asf the
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I nventi on; Qcc&git?ig gﬁ%@tﬁ‘ﬁ@“ﬁ‘? Ww of a part of Fig. 1; Fig. 3is a
secti.onal viewta onn 'of Fig. 2; 10 - Fig. 4is a
sectional. view of ﬁﬁad?f’i’eﬂ“fw %@mpfcmmaf Fig.t hat shovvn in
Figs. 1-3; Fig. 5 imiq SImavs&ma{uameﬂm Niinaf TE-PEE SENERY.

conveyor accordi ng t he, present ntlo Fi 6 [ nl ar ed
sectional ¥ ew of mgﬁp g‘lg"&m%@ﬁém?gﬂﬁﬁ Fig. 7
is a=%ide vi ewubyera:motl’mrsmdwﬁnmgs. d.f-3a passenger conveyor according to

the present inventi F , p §§ggg5 gﬁg;ﬁgxg[ iw 5 Pgs of
novi ng bodi es, steplgsi {ltsaé lgat%%é' %%n I NUOUS Cl rcuPatl g endless chain

belt 2 and acaweyoraocordmgtoﬂxepresent:.nvenu.on,
Fig. 6 is an enlarged sectional view of a handrail driving device
15 shown in Fig. 5; and |
Fig. 7 is a side view of a another embodiment of a passenger
conveyor according to the present invention.
In Fig. l,apassengercmveyorhasmkindsofnmihgbodies,
steps 1 attached to a continuously circulating endless chain belt 2 and a
20 pair of handrails 3, and in general is installed between the first and
second floors of F; and F, of a building. These moving bodies are
mounted on a framework 4. The framework 4 consists of a main frame 5, an
* upper auxiliary frame 6 and a lower auxiliary frame 7. The main frame 5
has substantially the same height (h) over the whole of its length and
. 25 consists of an upper horizontal section 501, a lower horizontal section
502 and an inclined section 503. The upper auxiliary frame 6 is of a
. boxlike framework and is fixedly mounted on the upper horizontal section
5010fthemamframe5sothattheuppersurfaoeofthefralmrk4xs
recessed, that is, a partof the horizontal section 501 and the front
30 face of the auxiliary frame 6 fo_rm a recess 8 or space suitable for
- acoommodating a handrail driving device 9 near the boundary between the



20 pair of handrails 3, and in general is installed between the first and
secgnud floors of [err] and.[err] of a building.’ These nDV|ng bodies are |
m)d on a framework 4. The framework 4 consists of a main franme 5, an .
uppef auxiliary franme 6 and a |ower aufitiary frane 7. THe main frame 5 has
subs |y the sane height (h) over the whole of its length and 25 *

consi sts of an upper horizontal section 501, a |ower horizontal section 502
and an inclined section 503. The upper auxiliary frane 6 is of a boxlike
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for tranhndraly dgiving devjickd vdat lletwhdedadi i I drivi ng devi ce 9 via idle
wheel s 17. Thqhh_aﬁgh%h GHL dgﬁ\ébcﬁ %B 'Qﬁi 2 ﬂ‘d 3, is
g on s and| n

di sposed_in the recess s nDunte ‘bar's or ’menbers 18, 19

whi ch ardispeessd i the regesssBn apd f-mounted @ gtanding herstor peubexst 185 upwar d
fromt helgswnidcar@fseaiﬁdfﬁbmferﬂih Eramks 19} ﬁaﬂiﬁ? 5as 5

onig&_cket s 20
rount 39 PSR sRomneCapiade o' che i Jrupn .7 i, sbariing hers T er S 22
whi ch arkratckets 90rsmetblthetetopiwwemﬁ.mecmm Gbradieetsr 20 fiame 21 is
fixedly mounted by means of screws for example. The frame 21 carries
rollers 22 which are freely rotatable on pins 23 secured to the frame 21.
The Gevice 9 further includes a mounting plate 25 which has a shaft 26
20 secured thereto. Rotatably mounted on the shaft 26 is a sprocket 28 with
driving wheels 29 joined to the sprocket by shaft 27 coaxial with the
shaft 26. A sprocket 30 1s rotatably mounted on a shaft secured to the
mounting plate 25. Sprockets 31 and 32 are secured to each other and
rotatably mounted on a shaft secured to the mounting plate 25. The \J
25numtmgp1ate25hasguz.depms 33sea1redtheretobybrad<ets 34. Each
guide pin 33 extends downward, and is slldably inserted into a hole in a
‘gquide menber 24 secured to the frame 21 so that the mounting plate 25 is
movable vertically and the driving wheel 29 presses the handrail 3 on the
roller 22 thereby causing frictional force between the handrail 3 and the
30 driving wheel 29. A chain 39 interconnects the sprockets 28, 30, 31. The
chain 39 receives a driving force fram the chain 16 and circulates so
that the driving wheels 29 are rotated. As the driving wheels. 29 rotate,
the handrail 3 circulates.



The device 9 further includes a nounting plate 25 which has a shaft 26 20
secur ed thereto. Rotat ably nounted on the shaft 26 is a sprocket 28 with

dri vi ng wheel s 29 jOI ned to the sprocket bySshaft 27 coaxial with the sh

26. A sprocket 30 is‘rotatably mounted on a shaft secured to the nountin
plate 25. Sprockets 31 and 32 are -secured to each other and rotatably
nmounted on a shaft secured to the nounting plate 25. The 25 nounting plate
25 has gui de pins 3fhe handradlt hdseprovided ralohe tthe i rotfiebenie dﬁ tpu'en 33
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at the same in hei gEt as 15 in conventional passenger conveyor. Therefore,
when transpar . '
' The lower auxiliary frame 7 is fixedly mounted on the lower

horizontal section 502 of the main frame 5 to form an integral frame
20 portion, and the integral main frame portion forms a machine roam 43 thersin
foracoanmdatmgnad:merysud:asdxamdxeels. The upper surface of
ﬂ:eauxiliaxyfm?andtheinclinedsecﬁmofﬂxe_minfraneS_are
recessed in the vicinity of the boundary between the lower horizontal and
_ imlinedsectimssozandsmﬂ:erebyprwidingarew_ssw. A standing
\\./f 25 bar 41 is secured in the recess 40 by welding to the inclined section 503
soastoprojectuphardfmntheuppersutfaceﬂtereto. A tension device
42 is connected to the bar 41 so that the tension device 42 and the main
frame do not overlap in lateral relationship. The tension device 42
tensions the handrail 3 so that the handrail 3 will not project outside
30 the turning ends of the balustrade in the lengtlwise direction thereof.
Thus, acco:ding to this embodiment, the total width of the
passenger conveyor is reduced by 100-15mm. and the space corresponding
to the reduced width is saved. _
The above-mentioned main frame is preferably an I-shaped beam
35 having height (h), for example. |



bal ustrades are used, the feeling asthetic-qualities of transparency is not
| acki-ng. The lower auxiliary frame 7 is fixedly nounted on the | ower
horntal section 502 of the main frame 5 to forman integral frame 20
portton, and the integral main frama'p%r‘tion forms a nmachine room .43
therein for accommodati ng machi nery such as chain wheels. The upper surface
of the auxiliary franme 7 and the inclined section of the main frame 5 are

recessed in tr}te) vici.nity of the boundary between the |ower horizontal and
i nclined secti H‘E‘E'Bé(jr?'a’%’& 86 $he hangkgil, dsivime device & dgsdepgribedst andi ng 25
bar 41 ilereinafited refeibinhg 66 #igsAQ &da wel ding to the inclined section 503
SO as to project r upper, surfac hereto. .A tensi on device42
i s connected f’% ﬁgwgh% &é&?&%ﬁ'ﬁ'ﬁ%ﬁ 8}?5‘1%% g’eﬂi% Plate i n f iefne
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ends of the, balustrade !&%iﬂt he I_enétg%w'ré c}i)r egith%on er g’?.aée?hus, léaccor di ng
to this BRERAGEHN a kres; 233k whigh, ratatably suppaenashafbdfayvia i s reduced by
100- | 50 berimgad2stie mpreRanohas BRIk 2B bhGreCait ofla i Abiviy wikad. The
above- |§ d Ogln L@awagr %r&%lﬁxoaagn,l -shaped beam 35 havi ng hei ght
(h), for*%e% %ﬁe. e FViedt i eaird i P¥ & Fy3Revice 9 i s
descri bethghgedwhtt the sprocketi 28 and &isprocketadll which isFogaxidl1ya seBikeld ed
handr gg leodgVd B3Snd g%# :E:Qaﬁl E E%@i 5a ec"%%g?}gg e
standi ng bar "19 and a sta%:én _ bar Fﬁ’?l% gﬁ"t‘ﬁ% Biﬁ% ary
frame 64%3ee TheFProsketTAR irpdrivenghythectmdn 16 whidwy idaltiven yathwss 251 -
whi ch 1 Girialy spgatanes provicehol eRd ehind 98 B AR7vodf Tralifly. N 2 g
sprocket %&t&?ﬁne e‘r}qband' a drth:\él ng wWheel 29 at the ot'her end. e driving
wheel 28 Bog 1, SUEPoE S the JEPAIRE 27069,a PN (308 Bag ackEacket 2ad a
spr ockesediredhtisirets twouttch & ywereicalcpid B3a0is setireakaid e P4 53a 39ppOrted
Py 2 13 31 5864] FhebPrdd In TGS 'WhdePlr bide menbers 34a secured to the
mounting plate 25a. The beam 21 is biased by a cawpression spring 45
providedbeh:emthebealearxiasupportZOasewredtothe_mmﬁng
plate 25a, so that the handrail 3 is pressed on the driving roller 29 by
the roller 22, whereby the handrail 3 is circulated by a rotating force
20 from the driving wheel 29. The handrail driving device 9a is covered as
previously disc_:losed in the last embodiment with the deck 36 and the
outer panel 37. |
The handrail driving device 9a and the main frame 5 are not
laterally arranged and this construction also reduces the total width W3 U
25 by about 100-15Qmm.
Another embodiment of the invention is described hereunder
referring to Figs. 5 and 6.
In Fig. 5, a'body.frame 4b consists of a main frame 5b and upper
and lower auxiliary frames 6 and 7. The main frame 5b is made in truss
30 construction and has upper and lower horizontal sections 501b and 502b
the height of which is h, and an inclined section 503b. The inclined
section 503b has a portion of height H which is higher than the height h
and a portion of the height h at the lower region. The upper and lower
amcil:i-.azy frames 6, 7 are rigidly mounted on the upper and lower
35 horizontal sections 501b and 502b, respectively, so as to form integral



25a. The sprocket 32 is driven by the chain 16 which is driven by the

driving apparatus provided in the nachine roomof the body frane 4. The
supporting beam 21 supports the roller 22 @ma pin and has a bracket 24a \
secured thereto to which a .vertical pin 33a is secured and the pin 33a is™

15 slidably inserted in holes nmade in guide nenbers 34a secured to the

nmounti ng plate 25a. The beam 21 is biased by a conpression spring 45
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the roller 22, whe e handrail 3 1s cir rotating force 20
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by about 100ab8®@gn Anot her enbodi ment of the invention is described

hereunder referring, &PEEJQ gip E;agg #Q.*ﬁp S
of a main frame Sb an pper an%gfower augh‘?l ary rames an e%gg%n

frane 5b is PEdde min M@cﬂﬂ@tﬁmmm% spaee 8 wiiehl taer
nor 20Nt 3l S BakdeaRELAHY IR GamDR { DG kit | S14)eh ool 1k ned

section 503b. The . inclined sectign 5Q03b has a porti on of hei ght Hwhich is

hi gher t haP m%gqﬁl%ﬁﬂ"’é’epa?t‘*h& ds the sAEe §%: shownt in Fagy dwé’P r egi on.
The upper andisprsed adidxsécuded to &rétanding/ bar A9bi ghctiked DU irae 5B @anapper

?Rfélg’?\gﬁr 35# |!zo§é1.t al, secti.qns ?@iﬁw@f% 502b reigectivel Bhgg S Bﬁtform

[err] hi ghermmmahelqg‘nfraﬂeoﬁm 0§rﬂ;he‘ deviiceh®a.ci TheratindiogreanidMsiigi | ar
to the enbodi, Wbﬁj % I@F& {d.ary frames 6 and 7
serve to nmount™thereo a fI or. pl ate for t he 0 eX| t areas of the 5
passenger ¥bhnveyorRefexring taRige |64 4E s besh G@F“%ﬂ% hapiirakk drivings
[err] dev1ce9alsdisposeddlrect1yoverthenainfrane5bandlssecuredto
the main frame 5b through the standing bar 19b. And the handrail driving
device 9a is covered with the deck and the outer panel. The total width
W3 of the passenger conveyor also is reduced by 100-150mm without
20 changing the width W, of the passage for passengers.

Referring back to Fig. 5, the lower auxiliary frame 7 and the
lower portion 504b of the inclined section 503b of the main frame 5b form
a recess 40 for installing a tension device 42. The tension device 42 is

. connected to a standing pole 41 secured to the upper surface of the main
\=/ ' 25 frame 5b so that the tension device 42 including the standing pole 41, is
not arranged laterally of the main frame 5b. The tension device 42 also
is accommodated within the side panel 37 the width of which is reduced by
100-15Qmm.
_ Ancother embodiment of the passage conveyor according to the
30 present invention is described referring to Fig. 7.

This embodiment is the same as that shown in Figs. 5 and 6 except
that a reinforcing member 192 is provided. The reinforcing menber 192 is
fixedly mounted on the upper portion of the standing bar 19 and the
upper auxiliary frame 6 so as to span the hardrail driving device 9a.



and [err]. The upper auxiliary frame 6 and-the upper forizontal section
501 f the main franme 5b form an upper recess or space 8 which is
subgggntlally the sane as in the Fig. 1 enbodinent. In the recess 8 a 10 -
hand®ai | driving device 9a which is the same as shown in'Fig.. 4 is -di sposed
and secured to a standing bar 19b secused to the frame 5b and the standing
bar portion 601 of the upper auxiliary frame 6, by the nounting plate or
frame 25a of the device 9a. The standing bar 19b is supported by a stay

menber 191 at the upper portion. 15 F@ferring to Fig 6 it is best
seen that the hardilathe dwv&-ﬁ&;ﬁw Qﬁl‘% over the main
5b throug tandln bar 19%.

frame 5b 0. t he n fra
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panel . Tmtwrazamtaecmnbftm mscw i8 QboGY TheWDE b riée&lqggs by

100- 150 mwﬁﬂgﬁ@mphangl ng the width [err] of the passagé for
passengers. Referring back to Fig. 5 the lower auxiliary frane 7 and the

| ower portion 504b of the inclined section 503b of the main frame 5b forma
connected to a standing pole 41 secured to the upper surface of the main 25
frame 5b so that the tension device 42 including the standing pole 41, is
not arranged laterally of the main frame 5b. The tension device 42 also is
accomobdated within the side panel 37 the width of which is reduced by

100- 150mm Anot her enbodi nent of the passage conveyor according to the 30
present invention is described referring to Fig. 7. This enbodinent is the,
same as that shown in Figs. 5 and 6 except that a reinforcing neneber 19

is provided. The reinforcing nenber 192 is fixedly nounted on the upper
portion of the standing bar 19b and the upper auxiliary frame 6 so as to
span the handrail driving device 9a. -8- In all the above-nentioned
enbodi ments, the height [err] of ' ' '
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integrated frame portion is about 1m for exanple, and the

the horizontal section of the main frame is about one

| ess, for exanple 470mm CLAI MS: 1. 9A passenger m%;’m \
frarrework a plurality of steps supported”by the frane el ng
connect ed t ofAIM8r and rounted on the framework to circulate in an endl ess
manner, a pajr of rﬁ,@ﬂg@%ﬁg: esy t nd
handrail 5 d%l Vi ngp?a\%%gséeac unte %Wﬂ %L# |°\q/a|0§5 %he
handrai | s t osunpoEtehbe thee framewprk, shetstepsdednsi mscqeﬁetcmﬁaee%peéd as the
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being def i negdik 18y & lgheLadIRREd
hori zontal section of the £ ane and a front si_de o?&% he upper

auxiliary fr8gfRt deer: agcildagy frgues)
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main frame. 2. Rasse r as,claiyred in aim wheE n each
of the 20 u 2 E &? W&Wﬁ%n
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section of the main frane . aigassenger conveg m
1, wherein efhaseomodating the, dengr ¥8e frane
secur ed [ (] aa&i&ﬁdl@emc&baﬁi&doﬂfﬁkh@pﬁlmlséh&ioﬁ%fpﬂﬁ ect
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nmounted on t
' the handrail driving devices is disposed in the recessed portion such

that the driving device is positioned over the main frame.
2, A passerger corveyor as claimed in claim 1, wherein each of the
20 upper and lower auwxiliary frames is a boxlike framework having thereon
an upper portion mounting a floor plate and vherein the framework
forms a machine room in cooperation with a part of the first
horizontal end section of the main frame.
3. A passenger conveyor as defined in claim 1, wherein each of the
A’ 25 handrail driving devices includes a fixed frame secured to a standing
member provided on the main frame so as to project upwardly from an
upper surface of the main frame; followers rotatably mounted on the
main frame and supporting the handrail; a mounting member engaged with
the main frame so as to be movable perpendicularly to a running
30 direction of the handrail; and driving vheels rotatably mounted on the
 mounting member to drive the handrail in a circulatory manner, the
handrail sandwiched between the driving wheels and the followers.
&4, A passenger comveyor as defined in claim 3 wherein the
main frame has a truss construétion, the inclined section of the main
35 frame is of a reduced height at both end portions of the inclined
- section and at the upper and lower horizontal sections than an
intermediate portion extending between the end portions of the
inclined section.



mai n f—r—a—n%—&nel—&uﬁpefﬁ—ﬁg the handrail; a mounting nember engaged with the

: frarre vabl e perpend| cularly'to a runnimg 30 di rectlon
mﬂ“ | &l[}?l ng wheel s rotatably nounted on the nounting
rrerrber s ail in a circulatory manner, the handrail

sandwi ched between the driving wheels and the followers. 4. A passénger
conveyor as defined in claim3 wherein the main frame has a truss
construction, the inclined section of *4¢ main 35 frane is of a reduced
hei ght at both end portions of the inclined section and at the upper and

| ower hori apnt al as téhe mW A0 8L IR %%lggﬁtd'o&le%xa q%ﬁng bet ween

the end portigns_o sectl on ssenger % -

conveyor ad@pfERitedriving device inghatiag the,mownting atenber iisi fixedeto ae S
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mai n frarresand u or as

per . aUX|I|ar passénger conv
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to the s% am‘ov@edeatminﬁmnbingenenpperﬁawlﬁd e/ si:éﬁIﬁgSME: fads@@ the '

handrai | drj rame on dinclaiml,
wherein the we;'&gl\u&x |fary fsroaé'ép'gdzgs%}g%?% Mﬁﬁ ned section
of the mai M*fr an® PRESEAZER; COANEYSE a8 pammmmtmmﬁimmMr
i mparting 3Qxiﬁaiy0&a§ne dride15adpSidich Sof? 0hé Lindiibal 9%:3-3
portion ?89 pssenger P?(i]ve 0 substantl al | y as rel r‘nz[)egﬁ?e gréSCI‘I bed
wi th refer&ﬁ?:%e g?eF a tenpion fogrimppgting) to 3 as.
modi fi edlygehsipn o the Hergdgailb isr’pbditidfedFiﬂ said@ec&&&bdaﬁsﬁfm&nyl ng B
drawi ngs. g, A passenger conveyor substantially as hereinbefore described A
with reference to, and as illustrated in, Figs. 1 to 3; or Figs. 1 to
3 as modified by Fig. 4; or Eigs. 5 and 6; or Fig. 7 of the
accompanying drawings.




