t 2255951 PASSENGER CONVEYOR BACKGROUND OF THE | NVENTI ON Thi s inv%%ff3ﬁ1

rel ates to a passenger conveyor such as an escalator or a notor-drive road,
and nore particularly, to a-passenger gogpvgyor which is equipped 5 with a
safety device at an inlet portion for a noving handrail. In general, a .

passenger conveyor is constructed such that a circul ati ng novi ng handr ai

I s guided al ong a peri pheral edge % Eﬁ EBUE hﬁiﬁggg its 10 forward course
whikle it is led into a | ower par BfSS g o in its backward course.
A safety device disclosed in Japanese Patent Unexam ned Publication No.

51- 42278, for exanple, is provided at an inlet for the noving handrai
formed in the |lower part of the 15 balustrade. |In case that fingers of an
i nfant orlt hBACKEROUND ©F Mmued INVENTZON bet ween the novi ng handrail and the
inlet therefor, the operation of the passenger conveyor is stopped and the
fingers thus slipped i fhiseinveai&iod. reQates to a pasEengesr coavegicac| osed
in USP No. 3,970,187, a barrier nmenber which is nade of polystyrene, for
exanpl e, andsughi B lmolescaliatiora oFc gy mokQr-drdvee raad mareat the
inlet for the movi ng handrail such as to be spread between a platformfl oor

and t he novi R§rks ddid to @ Pas§engess conyeyedhich 45 9BHRped

5 with a safety device at an inlet portion for a moving
handrail.

A In general, a passenger conveyor is
constructed such that a circulating moving handrail is
guided along a peripheral edge of a balustrade in its

10 forward course wbile it is led into a lower part of the
balustrade in its backward course. A safety device
disclosed in Japanese Patent Unexamined Publication No.
51-42278, for example, is provided at an inlet for the
moving handrail formed in the lower part of the

15 balustrade. In case that fingers of an infant or the
like are slipped in a gap between the moving handrail
and the inlet thérefor,lthe operation of the passenger
conveyor is stopped and the fingers thus slipped in are
released. |

20 - Further, as disclosed in USP No. 3,970,187, a
barrier member which is made of polystyrene, for
example, and easily broken with a very small force, is
provided at the inlet for the moving handrail such as to
be spread between a ﬁlatform floor and the moving

25 handrail. 1If fingers of a passenger are slipped in



-

-2- 1 between the nmoving handrail and the barrier meffber, since the
barrier menber is broken easily, the passenger can nove back his of her
fingers. In this way, the fingers of the passenger can be prevented from
being 5 drawn into the inlet for the novidg~handrail. In the forner
conventional technique, since the safety device is partly supported through
a spring do eetweer phetmovingkhandrabldandr thei barsierhmemperng, therqﬁ}s
a problemthat, once the fingers of an 10 infant or_the |ike are slippe

in the gap be#iRe® the harrigrnmember| ignbrokensgasi}ydethecPasaenggring s

defornmed easily so that the gap is further w dened .permt e fingers to
ent er thereiHC%%sm?Vg P%?kthg§p95a98ﬁ,Eﬁﬂﬁgrﬁechﬁpqggl sYAZr ggﬁlied to the
actual 15 pasggnger. copveyor under the _existing circu %anceﬁ..ln t he
latter conve +%&%¥st% hﬁ%ﬁu ?S§PﬂgsrtﬁﬁnbiprPngﬁﬂﬁﬁgf FOM,PEEBE on the

| at f orm fJ o0 e LS ; atwbh o ' r is easily broken
K@th a ki d?t?ﬁg iﬁ%gnFﬁ§PE§?%ﬁthPi5H% ﬁ??gé%_génggs ?ﬁg.things at ‘the
time of cleaning the f19Qr¢ndnePBE! cOhvefitiBhATCERChAYGRE) OBihge! O
provi de a passenger conveyor Ich I's capable of, en frngers, ftoreign
matters or thenéi K8faty abvReedikNpartlgaBubpbreed 2Rrbibht a0kpzingf ety

device and a noving 25 handrail stopping the operation thereof at once so
as to rel easesphgsf togbesparelei gunkatuer toodefbemationdoiEc khe.
spring, there is a problem that, once the fingers of an
10 infant or thellike are slipped in the'gap between the
moving handrail and the safety dééice; the spting is
deformed easily so that the gap is further widened to
permit the fingers to enter thérein easily. For this
reason, this technique is not applied to the actual
15 passenger conveyor under the exiséing circumstances.
| .ih the latter conventional technique, since
the barrier member is placed on the platform floor,
there is a problem that the barrier member is easily
broken with a kick of the infant or with a light hit of
20 dusting things at the time of cleaning the floor.
o An object of the present invention is to
proviaé a passenger conveyor which is capable of, when
fingers, foreign matters or the like are slipped into a
gap between an inlet of a safety device and a moving
25 handrail stopping the operation thereof at once so as to

release the fingers, foreign matters or the like

quickly.



+3 Anbt her obj ect of .the present invention is to provide a passenger
conveyor which is capable of stopping the operation t her eof beforeqfhe
fingers, foreign matters.or the like are slipped in-the gap between the
inlet of 5 the safety device and the ving handrail. Still another

obj e(t:)lt offthekpreseﬂt invention is to provide a paﬁ?s_en_ger conveyer which is
capabl e of making the,passENasy DEE CEEVERLa T Qhoenta.chi RGeS foreign
na;bfrsdor_the |ékegaré§§$§%g§%3$§£tﬁ£ SE% gg@geggt%géﬁhgﬁgﬁzggggﬁzf t he )
saf ety devige,g0de! e pHRKERGRARRdyorSWARRY i HFaK /BT | sDbhseag di ng
to the presént I nvent |p_on, t%ere I's ;‘)alryc?vi ded a passenger conveyorﬁgo%ri si ng
a novabl e bpdy dpepheioHedneiedE bEfrepdHd EindursighEoteidn ansteenbating
novi ng handrail enters into an inside of a balustrade and neans for

st oppi ng t herpeheelgke @ aldppsdenisdie gamibetveely the dishetcefl in a
direction of novenent.of said noving handrail form-a regular position

t hereof 5 20thewsafeity svigen\aatd dheodyoving dardratl i o be displ aceabl e
fromsaid regular position in.a direction opposite to the directjon of
movenment of said novi 8§ikdnangtheraobigstdiof Fheemyasent dpvantipn 18 nake
a gap or to be broken when an external force is applied theretg 25 may be
provi ded onteh®rovide FoRASHERINT (FRAVRNPT VIR ?IC%B%Qfef? m t he

| at f floor., Wth the ab ion, ing. :
Tnvent | on,  AKiAS: SHRBATREAGS A O hpder betofe Ent"EiRGERE]!

U fbreign métters or the like are slipped in the gap'

” 10 between the inlet of the safety devicé and the movihg
handrail. | |
SUMMARY OF THE INVENTION

According to the'preéént invention, thére”is
provided a passénger conveYor comprising a movabié Eody

15 provided on an inlet portion through which a cifculating
moving handrail enters into an inside of a balustrade and
means for stopping the'passénger conﬁeyor Wheh said
movable body is displaced in é direction.of ﬁdvemeﬁt of
said moving handrail form a regular position tﬁeréof,

20 wherein said movable body is supﬁorted ﬁo be displabeable
from said regular positionhih a direction opposite to the
direction of movement of éaid_moving héndfail., |

A'subsidiéry member which is able to make a gap
or to be broken when an ekternal force is applied.ﬁhereto

25 may be provided on the inlet portion for the moving
handrail apart from the platform floor.

With the above construction, according to the

present invention, in case that the fingers or the like



-4- 1 are caught in the gap between the novabl e body of the safety device
and the noving handrail so as to be pressed hard, only by graspind the
novabl e body. and pulling it back (in the direction opposite to the 5
direction of nmovenent of the noving hardréit), the novable body is

di splaced in the direction of releasing the pressure so that the fingers
can be draln ave cawghy.imutheecgapsbatweenctbebspuably hodyerfptbei ded i,
the inlet portion for the nmoving handrail is broken 10 or serves to nmake a
gap when it isafebyidevireand thecmaupingohardgailnsor aRg&Psb@hich are

about to enter into_the gap, the infant percejves.dapger, and noves back his
or her fingerEFe?ﬁ%¢e%?r&ak?ﬂéYiPYp8§§?BE§gt5h5r@9¥ﬁggﬁh9°aynééps from

teri furth + 15 BRI EF CRI BT OF THE DRAW NGS_Fi 1 tl
br oken- auay SPOSLHR,~bf DAFK ChARAFHE nt - 5PCRI B OBRGEN LUy BE safcry
br o o dPinf BPex Bas CBRGEr € afety
Front vt ou of SSEePROH oR Aafaheh R CR' LRE, bl deTnapssad Ny ki 21Ty ™

broken- away spdeadiéVbolyaiscataptheed! anRhehdikaceibadorerelehsing _
passenger conveyor safety device shown in Figure 1 is attached; Figure 4 is

a partly brokgheaphgsgarapset that2bhei €ingbrsheanrbedidrawn outt he passenger
conveyor safety device shown in Figure 1; -
easily. Further, since the subsidiary member provided
at the inlet portion for the moving-handrail is broken ;)
10 or serves to make a gap when it is applied with an
external force by the fingers which are about to enter
into the gap, the infant perceives danger and moves back
his or her fingers, thereby making. it pgséible to

prevent the fingers from entering further,

15 BRIEF DESCRIPTION OF THE DRAWI&GS

| Figuie 1l is a partly broken-awéy side view of
-an embodiment ofla passenger conveyor safety device
according to Fhe present invention; ' &)

Figure .2 is a partly broken-away front view of

20 the embodiment shown in Figure 1;

Figure 3 is a partly brokenféﬁay_side view of
an escalator to which the embodiment_of the passenger
éonveyor safety deéice shown in Figure 1 is éttachéd;

Figuré 4 is a partly broken-away perspective

25 view of the embodiment oflthe passenger conveyor safety

device shown in Figure 1;



«-5- Figure 5 is a perspective view showi ng support bodies of the enbodi nent
of the passenger conveyor safety device of Figure 1; Figure 6 is a

| ongitudi nal sectional view of -a 5 novable body taken along line VI - VI of
Figure 2; Figure 7 is a |ongitudinal seCt Pofmal vi ew showi ng the novenent of
t he anabIe body; Figure ;8 is a Il ongitudinal sectlonal side view of a

modi ficatidn of the novEdcuned ig & E@rﬁ%ﬁveﬂy jew showing muppaer® is a

par Ny broken: a y Si ew n escal tor to whi ch anot her enbodi nent of
a passenger ¢ O& Féﬁ&qggﬂilg the (RASIRNGRLROAVEYRENt i on i s

attached; 15 0 |s artly broken-away perspective view
of the enbodi ﬁ‘éﬁ?té’f dﬁ’fé"éé’é 'gyor saf ety device shown in Figure

9; Figure 11 is a |longi I n t e en al ne, Xl Xl of

Figure 9 and showi ng 20 ctlsé ﬁ%@r %‘# k]e rgfg%'%]lca‘f’eew If?fguﬁe 12
is a view gi nj,l dqf' didg4 Cag i e protective
menber s of gt hebgr%gg%n? vei’He &Yisma ‘Z/il e€v£5| %10 Figure 11

but- 25 showi ng anot her RQylrefat | |ign aOfléﬁbqbQ{diF:?éif 'é@cé’?&ﬂﬁ Svigwt he

present invention;
showing the movement of the movable body;

Figure 8 is a longitudinal sectional side view
of a modification of the movable body of the present
- 1 invention; -
Figure 9 is a partly broken-away side view of
- an escalator to which another embodiment of a passenger
conveyor safety device'according to the present
invention is attached;
15 Figure 10 is a partly broken-away perspéctive
view of the embodiment of the passenger convéybr safety
fdevice shown in Figure 9;
Figure 11 is a longitudinal sectional view
Y taken along line XI - XI of Figure 9 and showing
. 20 protective members on an enlarged scale;

Figure 12 is a view similar to Figure 11 but
showing a modification of the protective members.of the
presenf invention;

Figure 13 is a view similar to Figure 11 but

25 showing another modification of the pfotective members
of the present invention; | '

Figure 14 is a view similar to Figure 11 but

showing still another modification of the protective



-
-

Figure 14 is a viewsimlar to Figure 11 but showing still another ‘ ’
nodi fi cation of the protective -6- nenbers of the present invention;
Figure 15 is a partly broken-away side view of still another. enbodi ment of
the passenger conveyor safety devi ce aackording to the present i nvention; .
and 5 Figure 16 is a side view of a different enbodi nent of the
passengér @ERRELH @%L%h? pEOPERt oLBBPAFAGNEO t he present invention.

DETAI LED DESCRI PTI ON F PRE RED ENB S f i 1t \ﬂ
enbodi ment -of 10 - thgﬁﬁ%%nfgelmeﬁﬁ%ﬁéwl\g gﬂié‘é%?%@ﬂgﬁev&ﬂa??e?. Agn

Compr Lg{i&:@ﬁ%@ ¢ ofnBaTags nafegﬁ # B8Re8H5P “BefPeFRECa” pl ator m
2 . - -y 1, R
pal ust r ade AL EE Fetfaf 4oBREaL AN 8 thUCRERRRRET SnkeBRRBRTARL. | ¢ aring
treadbogrds 1, nDV|ng%ﬂ§@g%aiéslé EaEBdEUbQSG ?koggdﬁffﬁféggeral edge of

t he balustrade 3 so e noved synchronously wt e treadboards 1,

and a frangmiddihene 6f0thehpaBsehyik! cbﬁvé&?@?%hf&b?saeﬂﬁ’eers 20
Each bal ustrade 3 conprises a bal ustrade panel 5 supported by the frane

structure sfceSrdinypetdnshel pedsenti ghventibagdrail frame 6 attached al ong
the peripheral edge of the balustrade panel 5 for serving to guide the
nmovi ng handrail 4, and an inside deck cover 7,
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS'
| Referfing to Figs. 1 to 7, gp:émbodiﬁént of
10 the present invention will be described hereinafter. As
| shown in Figures 3 and 4, a passenge::cdﬁieyor such as
.an'escalator_coﬁprises treadboards 1 connected en&Iéssly
so as to be rotated, platforms 2 provided at opposite
end portions of the rotating treadboardsgl, balustrades
15 3 installed_uﬁ:ight on and along both.sides of the
rbtating treadboards 1, moving handraiis;d each guided
a;dng a periphefal edge of the balustrade 3 so-és'fé be
moved synchronously with thé treadboards 1, and a frame 'QJ
structure (not ;hown) built to support-theséxmembers.
20 Each balustrade_3 comprises a balustrade-éaﬁél
5_supported by the frame structure-sdias to be installed
'upright, a handrail frame 6 attacheﬂ.along.the -
peripheral edge of the balustrade panel 5 .for serving to
guide the moving handrail 4, and an inside deck cover 7,
25 an outside deck'cover 8 and a skirt guard 9 which serve
to cover the_portidns where the.balusérade panel 5 is

supported by the frame structure. .




.25 an outside deck cover 8 and a skirt guard 9 which serve to cover jhe
porti ons where the bal ustrade panel 5 is supported by the frane structure.
-7- 1 : The skirt guard 9 is provided with a safety device 10 at
an inlet portion for the noving handrail 47 As shown in Figures 1, 2 and 5
to 6, the safety device 10 ro hly conprises a fixed support bod 13

di sposed inl5 a space ef& o¥ quard ($iife prawided, stith g %i de

deck,_cover 8 a d t he i rt guar a nmovabl e, support bod 4 r end
e g i b i pini "f‘%rzr"’@** i %t"aﬁ‘sﬁlg
1, e pias bR (LT OB oAb gt
Itﬁga;gsaglrgugg tohe 8&&1&30%{59%&0% t :DtF%%do‘vdl il fés}ppor e’d‘gya
rap%gsau%g%éagagby Sy | e ﬂm aé‘a@y &&957 Ehe ik STl

support menBe rane structure b y neans fasteni ng

nmembers 12 suclyerk ¥ver &hend ioted SHDPOTduPado R iffoddBYIE BuppsEenpi ng

out a plate material such as a steel plate, for 20 exanple, into the shape
of a letter T. bddg A¢)#Aowdr rd NOF twiviclpfis heotatdbIde ulssbr t&d oy as a

switch supporting portion 13A. The novabl e support body 14 1s forned in an
upper part andttve IEittedisigpéhersedy Vi3 hthrough a shaft, a detector
switch 18 provided between the fixed support body 13 and
[ 10 the movable Suﬁport body 14, a first coil spring 20
provided between the fixed support body 13 and the
‘movable support body 14 so as to be located around the
detector.switch_IS, and a movable body 21 supported by
the movable support body 14. The fixed support body 13
15 is secured to a support member 1l supported by the frame
structure by means of fastening members 12 such as
_bolts.
The fixed support body 13 is formed by
- stamping out a plate material such as a steel pléte, for
20 example, intou the shape of a letter T, the projecting
end portion of the T-shaped body sefvingﬂas a switch
supporting portion 13A. ' The movable support body 14 is
formed in an upper part and on both sides thereof with
movable body supporting portions 15A and 15B for serving
25 to support.the movable body 21, while the upper central
. portion thereof is bent against the direction of
movement of the moving handrail 4 with the tip end

thereof raised so as-to:fOrm a switch opeiating portion



-~

novabl e body supporting portions 15A and 15B for serving 25 to support the
novabl e body 21, while the upper central portion thereof is bent #ainst
the direction of novenent of the noving handrail 4 with the tip end thereof
raised so as to forma switch operati ng-p®rtion -8- 1 16 serving to
operate the detector swtch 18. The novabl e support body 14 is forned by

a sheet miter L&l seyvingsta operatgl the deteectpr switch ABsch®Beportion 17A
being formed in the lower central portion thereof so 5 as not to hi nder M he
fixed supportTp¥aplessppperbcPrgysdduisqjtrsmedcbyuppsheekenpierialas vel |

fo the swi t choBEr 361 AgBHEEL: BALES 85 é’rgii@t wiEBuRt ﬁ%&&%ﬁ?i}%&%ﬁa’f g
et e Sohhebitotbeg 1802 ke AL BB SRR o
20, and = Hov s 20%0¥E, LiRHET AR, FR3AR ehibpoBETbEhy, 43, Erbh' ilbg o0 10
face on the ShekhhedPeerthBd cBpportnplineda s Hehl abeyiih phor cbotveen.

On the ot her t he novab 21 1s made of a synthetic resin
nmaterial whi cCghirpugtf holel 178 beanghEermed ah the horgdontanoporikedn 13 and

* the novable 20 support body 14 and which is of the sane group as the
material of theaddvigngohahdr awitéh Operaviall potadvn?lé so as to
allow the swiﬁch-supporting portioﬁtl3A of the fixed
10 support body 13 to extend therethrough. |
Bégﬁeen the switch supporting portion 13A and
the switch.éggﬁating portion 16 formed in the above-
described maﬁner is located the first coil spring 20,
and a movableﬁéontact 19 of the detector switch 19 is
15 disposed. to géce;on the switch operating portion 16 -
_leavingia little gap therebetween.
_ On the other hand, the movable body 21 is made
of a synthetic resin material which is softer than the
_ material of the fixed support body 13 and the movable o
20 support body 14 and which is of the same group as the-
| material of.thg_moving handrail 4. The movable body 21
has a through groove 22 (Figure 2) through'which-the
mdving hand:ail.4'and"the-balustrade panel 3 are made to
pass and supported portions 23 (Figures 6, 7) by means
25 of which the movable body 21 is supportéd by the |
| supporting portions 15A and 15B. Gaps G;, G?=and~G3
(Figure 2) formed between the tbrough hole 22 and the

moving handrail 4 as well as the'balustrade panel 3 are



‘has a through groove 22 (Figure 2) through which the noving handrail, 4 and
t he bal ustrade panel 3 are made to pass and supported portions 23 (Figures
6, 7) by means 25 of which the nmovable body 21 is supported by the
supporting portions 15A and 15B. Gaps réﬁgr'(Figure 2) formed between the
t hrough hole 22 and the noving handrail 4 as well as the bal ystrade panel 3
are -9- 11 mafie as Small as Presipke | in PEder §O PEORERt figgggs and

forgign matters fromentering thereinto. Furiher; th [ 23
i Gach T or mehd FOF SLIBRA S S 1ETEh APFEE LR HRArELREET i RIERERY O

second 5 coil [ 26, to b i bed | [
angles vith Erb%’b% Stved Rosbiatt A5 a1 €| ShoR’ Sothlag wiEhlal 0 DL L !
is formed in the bpttomporti '

body 14_vi th Ferafyifg) B854, 2F, IBTeREcH 74| GERE bin 28 ARYCE SefURRT |
pass. e gul de. pi ; : d ' _

t hereof an ~mﬁgﬁlg §B€gﬂﬁz%§?f§ﬁ93§§?§?@% gao%ﬁgéigﬁgefggrggf?E$ﬁggggrew

portion 25S is,pa t S | eo2¢hea 2eBuU tb
supporting por??o§§§g2qQé@%ﬁéoﬁgghtga%%e§gs$gnggbmfﬁzag ggang?b55N§d§¥he

second coil spigng @ﬁei§edé§99ﬁ?dhbrémeni§heobmed-nmr thenbdEkom the gui de
pin 25 and the bottom portion of the receiving hole 24, as a result of

whi ch the novapbethedytRéresfsadjacent 2o bhenpopabiecsuppartsbodyeldovabl e
body supporting portions 15A, 15B.
with a_small hole 24H through which the guide pin 25 is
— 10 made to pass. The guide pin 25 is formed with a head
portion 25H at one end thereof and with a screw portion
258 .at the other end thereof. The screw portion 25§ is
passed through the small hole 24H and the movable body
supporting portion 15A, 15B so as to be fastened with a
15 nut 25N. The second coil spring 26 is disposed between
the head portion 25H of the guide pin 25 and the bottom
portion of the receiving hole 24, as a result of which
the movable body 21 is supported as being pressed
~against the movable body supporting portions 15A, 15B.
20 However,.the same function can be obtained even when the
guide pin 25 and the second coil spring 26 are disposed
inwardly (on the right, in the drawing) of the movable
support body 14 as shown in Figure 6. Incidentally,
reference numeral 27 of Figure 1 denotes a stopper which
25 serves to adjust the distance between the tip end of the
movable contact 19 of the detector switch 18 and the
operating.portion 16, the stopper 27 being screwed into

the movable support body 14 with the tip end thereof



20 However, the sane function can be obtained even when the guide pin 25
and the.second coil spring 26 are disposed inwardly (on the right® in the
drawi ng) of  the novabl e support body 14 as shown in Figure 6. Incidentally,
reference nuneral 27 of Figure 1 denot-esl@® st opper which 25 serves to

adj ust the distance between the tip end of the novable contact 19 of the
det ect or 3w keptlimedntactopdth ithe Fixedmupporthdadyd@3ar 27 being .
screwed into the novabl e support body 14 with the tip end thereof - 10 -
1 kept in céFurddrern treferendeaumanadordlSef Figunek idenotes & ence
nunmeral 21S of Figure 1 denotes a partition nmenber which serves to protect
t he detector mtﬂgﬁ»% memhaxn which aefyefite Praieste Fhedetactor novabl e

body 21, the pagrtitiaon nber, 2 bei ng farned integrally with the novabl e
body 21. Dur iS¥¢t8 3&%’%*% %W‘@é‘gé'fagittﬁr @dﬂﬁ)‘%éﬂ jxﬁhch safety
devi ce construct a SGy4 b ' f WL t ot ' t

pl ayi ng a$ourq}?-vtaﬁg‘e1-3’°c§1 glf'oﬁi}g%p{?t@ﬁog{ gr}e%tgfzﬁ g'egrgzi rl‘ﬁ? od %égd]gap
[err] under t; I f.3ca.: [ rail 4 by accident, the
novabl e body 15‘;%4%1?}3?&&%5%5? tn}éé?adl recstghﬁaz(}?' novenent of the handrail
around the | ower end 1%&n§%‘%ﬁ&#'@@ﬂé‘%%t&-@qﬂ by the

two-dot chain 15 line A.of Figurel. As a result, the novable body 21
causes the myMadH ecife HEFdtp Abvilde teonst fictdd s desdhibedine direction

whil e conpressing the first coil
hereinbefore, in case that an infant playing around the -
10 platform 2 put§ his or her fingers into the gap Gi under
the lower surface of the moving haﬂdréil 4 by accident,
the movable body 21 is displaced'in the direction of
mqvement of the handrail around the 1ower-end'14s of the
movable supporting body 14 as shown by the two-dot chain
15 1ine A of Figure 1. As a result, the movable body 21
~ causes the movable support body 14 to be'displaced in
the same direction while compressing the first coil
spring 20 between the switch supporting portion 13A and
the switch operating portion-ls,,resulﬁing:in that the '&J
2d _movéble_contact.ls of the detector switch 18 is pushed
 b§ the switch operating portion 16. In consequence,
#he detector switch 18 is operated to send a detection
signal to a control unit provided separately, thereby
~stopping the operation of the escalator.- In this case,
25 although the movable body 21 is displaced around the
lower end 14§, an amount of displacement thereof is
very'small. For this reason, the gap G, is sub-

stantially the same as that obtained when the movable



‘spring 20 between the switch supporting portion 13A and the switch- . .
operating portion 16,resulting in that the 20 novabl e contact 19 of %t he
detector switch 18 is pushed by the switch operating portion 16. In
consequence, the detector switch 18 is epallated to send a detection signal
to a control unit provided separately, thereby stopping the operation of
the escal agor .bddy t 21 sigasn, i€s redubaghposttionabkhebeby makingdiitpl aced
arodnd the |ower end 14S, an-anount of displacenent thereof is very small.
For this reasppossiblegabo[preyent the-fingersafrgmi‘farther eatelrdngobt ai ned
when t he novabl e 1 body 21 is in its regular position, thereby making
it possible tolptevehe gap.fingers fromfurther entering into the gap. Wen
t he operation of the escalator is stopped 5 by the above-described
operation, if the fingerShgnikhe eRerationcafighhe; ascpdagos ipeskoPPedoack,

conpr osai ngp { HeY <Ehe BbORRT deRPF et 8 ERkE AR, [ {2, HEC ringers, wrich, body 21
[ h Lr ' A B, , -

SRR Lpfﬁﬁﬂéﬁﬁégéf%ﬁsﬁ obBoEhB SrE R e ﬂé:%?r Esﬁﬁdnt?s\?ew%é%&f of

Figure 1 unt: 1000k 36, 28 ER68eeH, EOCLPE Febliat BoSiaRRs Prlieniacy

downwards 15 (hyOdbRprféssihgt ERe"B¥ABhE BEYY 3pringdl 28! aeddiny Hypwn by
the two-dot chain line C of "Figure 1 and as

press the movable body 21 against the movable body
B 10 supporting portions ‘15A, 15B, the movable body 21 is

displaced in the direction opposite to the difection of
movement of the moving handrail 4 as shown by the two-
dot chain lines B and C of Figure 1 until the outer end
portion of the movable body 21 is inclined downwards
15 (Figure 7). If the movable body 21:ié"d15p1aced as
shown by the tw&-dot chain line C 6f Figure 1 and as
shown in Figure 7, the gap G; under the moving handrail
4 is widened as indicated by G4, thereby making it easy
\ to draw outlthe fingers. Further, in cése that there is
20 no composure to move back the fingers, if the movable
‘body 21 is grasped and pulled in the direction opposite
to the direction of movement of the mbving'handrail 4 by
people therearound or a person in charge, it is
displaced easily in the directibn'opposite to the
25 direction of movement of the hahdrail, thereby making it
possible to draw -out the fingers likewise.
As described above, even if the fingers are

caught, it is possible not only to draw out the fingers



~

shown in Figure 7, the gap [err] under the noving handrail 4 is w dened as
i ndicated by 4, thereby making it easy to draw out the fingers. Purther,
in case that there is 20 no conposure to nove back the fingers, if the
novabl e body 21 is grasped and pulled +r2he direction opposite to the:
direction of novenent of the noving handrail 4 by people therearound or a
person i nlcheagdly buts alisspltar kkegnttey damadges of rthe icaunghtp cSingess t@?

25 direction of movement of the handrail, thereby nmaking it possible to
draw out theafti agavinimurehecauses thes mating dandraidvdh and tthe fi ngers are
caught, it is possible not only to draw out the fingers - 12 - 1 easily

but also to Reyablee hpdmPl #re made afhtthe apfternmatenialnthanethee the
novi ng handrail 4 and the nopvabl e, hody 21 are nmade of the softer materi al
than the supfPPagddikedies 2} apd 4. | " By the way, the gaps [err]

bet neen Lhe I ough Of GRS 22 i W% U %10 gl & SBebekkalRutl, |
eaual 19 SRl e Y i A o WA Y 40 Y ag 0, 1
Fﬁ\éam)\?i 23d¥an r%l%éa%hoé; e%ﬁ)ﬁmlinc%ﬁ%ﬁi%i{%éac%eﬁe% %g?egg
making it di iddntWd ndael'substdnt a1 ly GRSl €6 4iF other if the
moving handrail 4 is designed to enter into the inlet o
10 portion substanfially horizontally;:b;t, if inclinedly, MJ'
when the movable body 21 is pulled outwardly, the
movable body 21 is obstructed by the moving handrail 4
at once to hinder the further displacement, thereby
making it difficult to draw out the fingers. To cope
15 with this,tthg-uppex gap G2 can be made larger than the
lower gap Gi. Even if the upper gap G2 is made larger,
since the inside deck.cover.7 ahd the outside deck cover
s.aze provided just thereabove as shown in Figures 3 and
4, there is little chance for the fingers and the o/
20 -fo:eign matters to enter it.
| | Further, in the portion of ‘the through groove
22 formed in the movable body 21 adjacenﬁ to the inlet
for the handrail, a projecting peripheral edge 21P is
formed as being projected toward the moving handrail 4
25 by a length L (Figure 1), thereby providing a safety
function of obstructing the fingers which are about to

entexr the gap.



.15 .with this, the upper gap G2 can be made | arger than the |ower gap
[err]. Even if the upper gap & is nmade larger, since the inside deck cover
7 and the outside deck cover 8 are provided just thereabove as shown in
Figures 3 and 4, there is little chance=f&B the fingers and the 20 foreign
matters to enter it. Further, in the portion of the through groove. 22
formed in Yhe novable bdtbreivex) £onteasy tgxasplnrg, f the imevablerbody a
projecting peripheral edge 21P is forned as being projected _toward the
novi ng handr aidl saxs by formedtwith (gripping)porhtensy28hey28Bnwhichaf ety
function of obstructing the fingers_which are abouj to enter éhe gap. -
13 - 1 are prgjeeted img %a@&rﬁ?ﬁsﬁﬁn@PP?ﬁbtﬂDPQbFﬁeb 4yectinpy be
formed with grippin ortiops, 28 28B whi ch e prpjected in_the direction
Goposi te o (1RE BOCRRTEn Of HRSdRRTTATL A8 ABRERarh ELSRREA i AT FPAN e o
or my 5 e f,orned W th a concayv tion,.Ln the enbodi nent descri bed
hereinbefoge,qﬁégéﬁm@ tw$$%g r§°§?§§%eP$FEé58re drawn out by di spl aci ng
t he nmovabl e body 21 in t | L egti ORs ShLE, ! | f pryement
of the handrail after tﬁgﬁlfg%p%éggﬁgﬁgg ?%%c%ggéﬁg?%#éfgﬁéggﬁgédgﬁ¥n
addition, alt Of § 4 toat L ikbSapbhs shakeph t he
novabl e body B%H?th?%p %g% ?n ?ﬂ% %?rgc??%naggeﬂnegﬁen? gisP%éEEgﬁdrai
with the fingefise GiotdB1e body 21 in the direction opposite to the
direction of movement of the handrail after the
&J’ 10 operation of the escalator is stopped. In addition,:
although not illustrated, it is also possible that,
after the movable body 21 is displaced in the direction
of movement of the handrail with the fingers or the
foreign matters being caught until the 6peration'of the
15 -escalator is stopped, the movable body 21 is'dispiacéd
in.the direction of widening the gap G; in that position
's0 as to allow the caught fingers or the like to be
drawn. out.
. . Besides, although the movable member 21 has
20 been described as being held in its regular position by
means of the first and second ccil'éprings 20 and 26, it
may be held in its regular position by a single hbléing
member such as a single Spring member, for example; so
as .to be displaceable in both directions when applied
25 with a little force. | |
Further, .the fingers or the like are draﬁn out
due to displacement of the movable body 21 in the above-

-described embodiment, but, by providing a prdjection



foreign nmatters being caught until the operation of the 15 escalator is

st opped, the novabl e body 21 is displaced in the. direction of w fening the
gap [err] in that position so as to allow the caught fingers or the like to
be drawn out. Besides, although the novab#e~nenber 21 has 20 been descri bed
as being held inits regular position by neans of the first and second Coi
springs 2D awalZ6,29 tprejecking| from 3 iRevipheral RAge o Hie & -

hol di mb h | mber , . f t b ~
i spl noeabl o GEPANR 396 ABEROVARIE HAHY il 5 e, & emci:?fa ckhe
Furt her, thel_Ij{Jp ’Fef’{f%g%tg Irke %f dra\ﬁbo)t# %»?Ptsgﬁﬁ%f% ‘:rﬁ:)ernenfjI of the
novabl e body roviding a

t - 14, - f th
Phrough 3%&%%%“&%%%&%#&% RE RIS SR B A, O L Al
as shown £n Hiight: idto SoRfast ek QR GFOYecLEodShatl 188 boggdnoers

or the IiRe ar rou o contact wt projection wa before

they are caugly \gb r b ﬁﬁf’aﬁdncﬁf&&ﬁ%i%é EREE Scoht HOE Shikest O

di spl ace the no y"21, it i's possible to stop the operation of the
escal ator. Nep¢, po@eibré egh@ispraée othé htovdiskebody 21 pvebtien will be

described with reference to Figures 9 to 11.
possible to stop the operation of the escalator.

Next, another embodiment of the present:

10 invention will Be described with reference to Figures 9
ﬁolll.

Since the same reference numerals as those of
the.above.embodiment denote the same members, the
explanaﬁion thereof will be omitted. In the present

15 embodlment, the movable body 21 made of an elastic
materzal such as rubber or synthetic resin is formed on
a front surface 21F thereof with a projection wall 30 in
ehe vicinity of the through groove 22,rthe projection
wall 30 extending along the moving handrail 4 while '\j

20 being opposed to the moving handrail 4 with the gap Gy
between them. The projection wall 30 is formed by a
large numbet of cylindrical protective members 30R
arranged close to each other.

| With_the construction described above, even if

25 an infant tries to make his or her_fingefs-slip along
the outer periphery of the moving_handrail 4 during the
operation of the escalator, the fingers can be hindered

from siipping due to the provision of the large number



Si nce the same reference numeral s-as - those of the above enbodi ment denote

t he same nenbers, the explanation thereof will be omtted.

In the ﬁ?esent

15 enbodi nent, the novable body 21 made of an elastic material such as
rubber or synthetic resin is formed on & %%t surface 21F thereof with a
projection wall 30 in the vicinity of the through groove 22, the projection

wal | .30 exflendPRgPEPERGEiNE MEMDETSh30R-aj Further,c eyen i

e Fihgers o

the ®wovi ng handrail .4 with.the err] be en them . The projection wall
BT S o wed pSLERI ARS8 B, SREUCL bEEHRER. KRS, Pyl IBAE cals FRBRE T3 HOR

h_ot her.

ri bed above, even

3R Foraneh, PO B, A TR BB I S e
Phe Fingers coHOREBhen 2R 41 Ehebui el RiDestiys %ﬁeﬁ%éﬁ%ﬁ? ar ge
?:Jgggs sllspl:sﬁ%gg)% %fegg%% Zﬁ‘}]a‘gg\%e%%ﬁg%?ﬁ% E Hs}é@?onrg:‘r’%’g&r Ist-'fl"életOReand t he

movi ng handr ai hodablle bddyP Al @oeltttﬁbort?t%s deltedtoraldha ter!

protective nmenbers 30R to™5. displace the novabl e support

e e

supporting thelnauablsa Ragy bel cperadtda the tirirbyOstod tHe bpdidtises 1

and 5) can be operate

to thereby stop the operation of the escalator. In

addi tion, sinceft kthe @sgalavder dn pdditdione simvteethe3Wd e nmtsef t he

el astic

of protective members 30R are made of the elastic

At 10

material, even if the fingers slip into the gap G, the

pressure exerted by the slipped fingers causes the

protective members 30R adjacent to each other to move in

the directions of arrows S; and Sz, respectively, so as

to widen the gap Gs between them, or if a passehger

15 tries to move back the fingers slipped into the gap G;

20

25

away from the moving handrail 4, the adjacent protective

members 30R are moved in the directions of arrows S; and

S2, respectively, so as to widen the gap Gs between
them, with the result that the fingers can be drawn out
easily before they are pressed hard. -
- By the way, in the embodiment described
hereinbefore, since the projection wall 30 is formed by
arranging the large number of cylindrical protedéiﬁe
members- 30R side by side, the moving handrail 4 can be
seen through the gap Gs between each pair of adjacent
protective members 30R. For this reason, there is'a .
possibility that the infants try to put in the foreign

matters through the gap Gs. To cope with this, as éhown
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10 material, even if the fingers slip into the gap [err], the pressure
exerted by the slipped fingers causes the protective nenbers 30R*&dj acent
to each other to nove in the directions of arrows [err] and [err],
respectively, so as to widen the gap fel6]-between them or if a passenger
15 tries to move back the fingers slipped into the gap [err] away fromthe
novi ng handrim |IFigurecladj iteht ¢onsidered tenute spootectiveuvenberst he;_i
directions of arrows [err] and S2, respectively,.so as to widen the gap
[err] betwecHl tereh bavingha main| body portioni LA servingctaraiveout 20

ly bef h d h h nbod
SZ:LrYbeS géﬁ@énﬁé%&%%es ;ﬁ%ZS?Hﬁgﬁgd?E%?Y%n3£gytoﬁﬂﬁésf?§?ﬂ§dﬁg£2;rraﬂglng
he | | t t
movi ngrﬁgngi’%rﬁaﬂgﬁs She CnkPER SERRYERcRBE A PR aetE R HifeRal  of
adj acent af§tf¥ n@ﬁr?héog%%efoﬁai§'§hé? fnov%EeEﬁe'é?ﬁlpgss'b'l'ty

that the |nf o pu forergn na ers rough e gap &. To

cope Wi th thigy eﬁ,séﬁ&ge oté@t:.vé”mgxhﬂé'{'ﬁ 32 péint Sa’EPé‘ﬁ%é&red to use
protective’ nenﬁ%rs 31 each ﬁaV|ng a maln body portioon 31A sérving to give

the stlffnes&ro@nﬂO&ﬁeeéngéegue BdGvéOpPEWith €Re hetéhédegesbveyer the
entire length, and a projection piece 5 31C forned on the other half

t hereof over3lbBeandtthe pesgebridbhepiepest BICI veertapped SichebtBenr anged
around the through groove 22 with the notched grooves
Other constructions, functions and effects are the same -
10 as those of the embodiment shown in Figﬁre 11. Due to ~/
the provision of such protective members 31, it becomes
impossible to see thé moving handraiii4;£rom the -
outside. 1In cohsequénce,.the infants%have ﬁo chance to
take an interest in the movement .of the moving handrail
15 4, thereby bringing about a good result.--_
. Figure 13 and 14 illustrate other modifica-
- tions of the protective member. In thé modification of
Figure 13, protective members 32 each having a trapezoid
form cross-section are arranged side by side such as ﬁo o’
20 be inverted every other member, while in~the modifica-
tion of Figure 14, protective members 33 each having a
parallelogram form cross-section are arranged side by
side such as to be overlapped between each pair of-
| adjacent members. - According to these ﬁodifications as
25 well, the same functions and effects as those of the -
embodiment of Figure 10 can be obtaine&;‘
As described hereinbefore,-acéo:ding to

'another embodiment'(Figures 9 to l4)-ofbthefpresent



'31B and the projection pieces 31C overl apped each other. O her -
constructions, functions and effects are the same 10 as those of the
enbodi ment shown in Figure 11. Due to the provision of such protective
menbers 31, it becones inpossible to see‘thg movi ng handrail 4 fromthe
outside. In consequence, the infants have no chance to take an interest in
the novemenl ofinvention ngevemdifithe fareigr mavters nsuely agothea good
resuld,. Figure 13 and 14 illustrate, other nodi fica- tions of the grotective

menber. In the fimgersareebipped e the gapketyeRn nERBPEOBSCEA¥R having
ver Lad every TRARRESoARr EhGRPELRS BRGSTRGH | LSOV (PR BF AraEPcoth,
tecti b havi ng. n f - |
arranged i de 7SRty SHEenlY B8 Bt Pragn AR, hFFERT ARk TRy fE ' °
gl rapped. |
Funct ons afe dRATELE EORLaBore; aCRbehr ELx OF e 2atiprollc, 2o

obtained. As described hefﬁéf@@ﬁﬁﬁflyﬁceﬂéq%ﬂGtéetﬁﬁetﬁéﬁb@ﬁ@oﬂéﬁénbeen
(Figures 9 to 14) of the present - 17 - I nvention, even if the

foreign matter sgsaePiBeat 48 beiag" ﬁ,oaﬁed_siheegdalmyt wetBaghbemoeablehe
protective nenbers and the noving handrail, they can be drawn out quickly

wi thout being pbeagegl hehdthehabobg-gekceibed embpdimehke buti,mpheve the
security of the escal ator. :
protective members and the movable body may be formed
~ - 10 separately.. Further, it is also possible to control the
operation of the passenger conveyor by interlocking a
detector switch which serves to detect the displacement
of. the protective members. '
Next, description will be given of different
15 embodiments shown in Figures 15 and 16.

- The different embodiments shown in Figures 15
and 16 are intended to make a person perceive danger or
to stop the escalator before the fingers or the like are
caught in.‘ |

20 First, in the embodiment shown in Figure 15, a
subsidiary member is provided in front of the movable
body 21 of the aforesaid embodiment shown in Figures 1
to 7. This subsidiary member is a structure body 34
which is made of a foamed plastié material, for example,

25 so as to be broken when a little force or a force |
corresponding to about 3 kg/cm2, for example, is applied
thereto wiéh-naked hands, and it is disposed such as to

surrOund the moving handrail 4. Since the structure
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Incidentally, the protective nmenbers have been described as being fornmed
integrally with the novabl e body 21 in the above-described enbodifrent, but,
the protective nenbers and the novabl e body may be forned 10 separately.
Further, it is also possible to controll& e operation of the passenger
conveyor by interlocking a detector switch which serves to detect the

di spl acelrenbodfy Bie isr supportedndiirectlyNert indéseckyi by whel be gi ver of
di fferent 15 enbodi ments shown in Figures 15 and 16. The different ™.
enbodi ment shgndwmailn friamer 69 it 45d desd gned tot bedeapablenlo beimgson
percei ve danger or to stop the escal ator before the fingers or the like are
caught in. agtached and dstaghed asidYe#okhatndtsFahnDben exchangeds, a
subsi di ary nber is provided in fraqnt of the novable body 21 of the

oo eani o eREBIPa BBy hehout, i EE e sy UnBpy Brokene HAER e i s a
structurg b 4 which.is.nmnde., f, I Lc material , faqr exanple,
25 so as togg’év%r'&?&?%\mec}'l d tlﬁ (,?%f 6%?é%§r'%8%%gpggsc Pr ggﬁgﬁdi 0 t o about
3 kg/cn, f 15 12 hirad 1t Rere LN gnakead h it is

di sposed su%l%vg's oagil?rfra;it}ngpt ngqr%n\?lﬁﬁgbﬁaﬁ%ﬁtaffpﬁﬁaqgl %%g%%g?%t ructure

1 body 34 ig¢rtidtitd YAy ' lbhelstiriditidel bbddy sehpalendaiche rame 6, it
I s designed to be capabl &€ of being attached and “detached easily so that it
can be exchoaeed Plastitvmiteriadlhwilldive eadily bRokedw ¢Heh anVth the
external force. At that time, if the structure body 34
10 causes the movable body 21 to be displaced in the ~
diréction of movement of the handrail, the detector
switch is operated to stop the operation-of the
escalator. Even in case that the operation of the
escalator is not stopped, breakage-of thé structure body
15 34 makes the infant move back his or herihands by a
H ,;eflex action, thereby preventing a serious accident.
| If the fingeré are slipped into the gap hetween the
_movihg_handrail 4 and the stfucture bodyf34'
unfortunately, a force is exerted on the structure body |
20 34 by the slipped fingers in the direction of widening
the gap. This.force serves to displacerfﬁe-structure
body 34 made of the foamed plastic material toward the
movable body 21 so that not only the movaﬁle.body 21 is
displaced but also the structure body_34'is broken
25 easily. As a result, it is_possiblegnot:dnly to stop
the operagion of the escalator but also to make the

infant move back his or her fingers without difficulty.

For this reason, the frequency of occurrence of the



5 above construction, if an infant continues to grasp the moving hapdrai

4 until his or her fingers reach the structure body 34, the structure body
34 nmade of the foamed plastic material will be easily broken with an
external force. At that tinme, if the strecl9re body 34 10 causes the
movabl e body 21 to be displaced in the direction of novenent of the
handrai |, the deicddent sshaththe fingetsdre everp drawmnpintoi tive oinsbde
escaj-ator. Even in case that the operation of the escalator is not stopped,
br eakage of thefstthemovalikeybady 2l cande treducednt Imvthbackases dE her
hands by a reflex action, thereby preventiég;za serious accident. If the

fingers are slithferelatiombetyrentthe Pieakingiskrengkh Niof the the

structure body 34 unfortunatel a force |s exerted on_the strugture body
20 34 by the S4RkPEe RRSY 3/41 4'&% the éi{# %?m%’aefrf??ﬁetﬁe"gaﬁf'eThi s

f di h bodv. 34 nmde of f ed pl '

ot ori a1 1 ofiar PARPIOVRAE Bhchs ACEETHSa 2t Tiod WEFrotBarE boay 21 i s
di spl db 4. ] k. L | It

TS possi bl o B THAE HE FEAlceeq ool SF 12 Bl Vo 65 Brofdll | |

make the i nf antydEyes AR gboaible N850y 20°LS Al abDkbeq AAAFULreRPLeE S

reason, the frequency occurrence at fhe

fingers are evethdlmy¥ablé body 215isleaPdplidCedPVadh cthedtHér CRANAG if
reduced. In this case, if

W>F, it is possible to make the structure body 34.to be
\/  10 broken after or simultaneously with the displacement of
the structure body 34 together with the movable body 21.
The relation between the breaking strength W of the
structure body 34 and the displacement force F of the
~movable body 21 can be selected arbitrarily. |
15 Next, in the embodiment shown iﬁ.Figure'ls, a
structure body 35, which is made of a fragile material
such as a foamed plastic like the subsidiary member of
Figure 15, is directly supportéd by a fitting seat 21H
U - formed on the movable body 21 around the portion thereof
20 serving as a. inlet for the moving handrail. The |
relation between the breaking strenéth W of the
structure body 35 and the displacement forée F of the
movable body 21 in the same as that of the embodiment of
Figure 15. Further, effects of this embodiment are |
25 substantially the same as those of the embodiment of
Figure 15.
Incidentally, in the embodiments of'Figures 15

and 16, a detector serving'ﬁo'detect the breakage of the
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the rel ation between the breaking strength Wof the structure body 34 and
t he di spl acenent force F of the 5 novable body 21 is determ ned+as being
WEF, it is possible that the structure body 34 is nade to be broken before
t he nmovabl e body 21 is displaced and,-tRereafter, the novable body 21 is
di splaced. On the other hand, if WF, it is possible to make the structure
body 34 1o hetdicturkchody t 24,035 samd| the anveahlei bddy 21 dnapllbeenent of
the structure body 34 together with the novabl e body 21. The relation ™
bet ween t he praekded, sby eregis \ohHfwhich sthecoperabioy Gf the the

di spl acement force F of the novabl e body 21 can_be:selected arbitrarily. 15
Next, in theesedbatornis hadf to stoprands, in additione bheystep ofiich is
made of a fragile material such as a foamed plastic |ike the_ subsidiary
menber of FiYRREARION; %n@|FB@t?9t§55%br?%daﬁya$¢¥¢?FFn@rgehF oIRed or med on

th bl e body, 21 d.t tion thereof 20 let f
the movi iy HEmcapre 46aeha EReCREaTRkon A8 LREARRESEE, Eh0fn Wor the

The same as TNSESE7 1 he ShOBHERCROCEIOHe oLPciaE8tm PBRCPEORIPELrs o 1 his

embodi Ment - a6ergy puficadal bl JuthPeds nsfaantgegfaeﬁttﬂ enbodi nent ~of

Fi gure 15. y, in the e nents ures and 16, a
det ect or serabﬁgtwcelsﬁg%héhstl@ﬁeeifaeebeayt 88, 35-aRd the movable

body 21 such as to be deformed with a little force

io instead of being broken.

In addition, since the:structute body 34, 35
is designed to be provided on the movable body 21 only
in the vicinity of the inlet portion for the mo&ing
handrail, there is no possibility that the structure

15 body 34, 35 is broken with a passenger's kick in
ordinary circumstances or with a hit of dﬁsting things
at the time of cieaning the floor.

By the way, the foregoing description has been
made on the escalator, but, it goes without saying that f\g

20 the present.invention is applicable to the motor-drive
road as well, the balustrades of which are almost the
same as the escalator in construction.

According to the_preseht invention, it is
possible to obtain a passenger conveyor of high security.

25 which is capable of nbt only releasing the foreign
matters such as the fingers quickly when they are -
slipped into the gap between the safety device provided

at the inlet portion for the moving handrail and the
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Structure body 34, 35 and the anabIe body 21 may be provided, by means of
whi ch the operation of the escalator®is made to stop and, in addition, the
stop of operation and the‘outbreak of an accident are informed 5 to those
around the escal ator and the nmanager room 2Burther, it is also possible to
informthe stop of operation and the outbreak of an accident by
constructing tmewingihandrablly but absanatoppingvbhecopedatiensoththe to
be deformed with a little force 10 instead of being broken. In addition,
since the struRapIEngRy %ﬂnV%B°¥sa%e¥¢b%eﬁstﬁahbn9r§deE§5§ﬁngﬁé movabl e
body 21 only in the vici of the |n£ ortlon for t handr ai
there is no posR?rtﬁ?*‘f‘?/ ‘Eﬂ%ge’f HReLPF & c }G?e 389608 2azg 8 5PP§ bF' ken with a
passenger's kick in ordinary circunstances or with a hit of dusting things
at the time of cleaning the floor. By the way, the.foregoing description
has been made on the escalator, but, it goes without saying that 20 the
present invention is appllcable to the notor-drive road as well, the

bal ustrades of which are al nost the same as the escalator in const ructi on.
According to the present invention, it is possible to obtain a passenger
conveyor of high security 25 which is capable of not only releasing the
foreign matters such as the fingers quickly when they are slipped into the
gap between the safety device provided at the inlet portion for the noving
handrai|l and the

o



- 21 - noving handrail., but also stopping the operation of the passenger -
conveyor as well as making the passenger perceive danger before tke fingers
are slipped in. 22 CLAI M. 1. A passengef conveyor conprising: a
novabl e body provided on an inlet portion 5 t hrough which a circul ating
novi ng handrail enters into an inside g& a bal ustrade; and neans for

st oppi ng the passenger conveyor when sif'd novable body is di'splaced in &

di rection gﬁkﬁﬁgenent of said noving handrail froma regul ar position
t hereof, 1 wherein said novabl e body is supported to be

di spl aceable. fromsaid regular position in a direction opposite to the
direction of novenent of said noving handrail. 15 2. A passenger

conveyor agcording ta phasengervwbeneepor boingeishndy is provided to hold
said novabl e body in said regular position in a steady state. 3. A
passenger conveyor aacmodahyet bodyaprorided2on28n inketeporsdom novabl e
body is formed with a holding portion which serves as a grip for an

oper atBr. through whichagsatigaulesing aoviaohandraid ¢ntiens inte, wherein
sai d novabl e hody is forned at a ortlon t her eof 25 opposed to sald
movi ng han@RaitRsige 195, 3 kF WQP
means for stopping the passenger conveyor when
said movable body is displaced in a direction of movement
of said moving handrail from a regular position thereof, o/
10 wherein said movable body is supported to be
displaceable from said regular position in a direction

opposite to the direction of movement of said moving

handrail.

15 2. A passenger conveyor according to claim 1,
wherein a holder body is provided to hold said movable

body in said regular position in a steady state.

3. _ A passenger conveyor according to claim 1 or 2,
20 wherein said movable body is formed with a holding

portion which serves as a grip for an operator.

4. A passenger conveyor according to claim 1 or 2,

wherein said movable body is fdrmed, at a portion thereof
25 opposed to said moving handrail, with a projecting

pgripheral edge which projects in the direction opposite

to the direction of movement of the moving handrail.

A



peripheral edge which projects in the direction opposite to the direction:
of novenent of the noving handrall 23 5. A passenger conveffor
according to claiml1 or 2,'wherein sald movabl e body is supported through a
support body in such a manner that said novable body is displaced in-‘the
direction of movement of said nmoving handgqil 5 together wth said
support body while it is dlsplaced in the direction opposite to the

di rectd on of govenent @Ir%; PEARAAH |ad@pdiiy TB CIUPA tobazly
behi nd. 6. A passenger conveyor according to claim1 or 2, 10

~ wherein sai d yedble Hdd mévaypeonbagl iBr sugpoatedprhrougkndesupport to be
supported elastically with respect to said support nenber. 7. A

passenger corbedprincsachi agnannerathat, sasd memabkenbody beadisplagpgdort
is provided by an el astic body which includes a first elastic nmepber and a
second el astiinneheéedixecthan 9§|mongm&nteoﬁoé?ldsmGVEEQabéﬁdFﬁlihe

direction of novenent of said noving handrail together MA aug ort
body whi % det@gﬁthgrsHF§h2§aldfPPEP°€Fa§P§¥ whAher 1P| lFP Fge 81aced

he di he ,d f. f th
nandrai | | cavtRB SAPRCEYIPoPPPRAAFSLER FaSALFECHAPr R IOLRRE L o,
| ast nmb I 1,
wher i n sai d oo aBPusBapae=ed, TRRIAHE bl eGeBbp T PR BPntRe" an

di splaced in the direction opposite the

{

N 6. A passenger conveyor according to claim 1 or 2,
10 wherein said movable body is supported through a support =
member. so as to be supported elastically with respect to

said support member.

7. A passenger conveyor according to claim 6,

15 wherein the elastic support is provided by an elastic
body which includes a first elastic member and a second
elastic member so that said movable body is displaced in
the direction of movement of said mqving handrail
together with said support body while deforming said

20 first elastic member, while it is displaced in the
direction opposite to the direction of movement of the
moving handrail leaving said support body behind while

deforming said second elastic member.

25 8. A passenger conveyor according to claim 1,
wherein said movable body is supported through a support
boay and is displaced in the direction opposite the

direction of movement of the moving handrail with respect
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direction of novenent -of the noving handrail with respect 24 to said’
support body while being displaceable in a vertical direction. 9.« A
passenger conveyor according to claiml, 5 wherei'n sai.d novabl & body
conprises a plurality of protective nmenbers projecting in the direction
opposite to the direction of novenent xof said nmoving handrai-l and said
plurality of protective nmenbers are arranged so as to surround an outer—
periphery b said stypost eody avhild bdihg displadeisbagen gonveyor ~
according to claim9, wherein said plurallty of protective nenbers are nmade
of an el astextihedkrditrectibon. 11. A passenger conveyor according to
claim9 or claim10, wherein said plurality of protective nenbers are
arranged to be opposed to the outer periphery of said nmoving handrail while

bei ng over| apped each other. 20 12. rﬁ assenger conveyor according
to claim92-10 or 12 m%%mawmramcy Angr & @haim nbnbers are each
formed_ by bar , menber, or e menber assen conveyor

accor df ng Yee¥einypaidogova % aC%‘PP{H?ﬁeaW%E%EK ? SUI table to be

br oken when gg eégerna 1“{)o]r:ce e%? th\g6 %gttEChed tota si de of
sai d movabPE oy EppBsIte ?dpfﬂ% +¥%t¥%n ¥ ™ oPPRRPA Fovi ng
handrai | Sanéhé°d§HéE9EBH 8f mosémént“éfS%aId moving handrail and

said plurality of protective members are arranged so as

to surround an outer periphery of said moving handrail. &J

10
10. . . A passenger conveyor accbrding to claim 9,
wherein said plurality of protective members are made of

an elastic material.

15 . 11. : A passenger conveyor according to c¢laim 9 or
claim 10, wherein said plurality of protective members
are arranged to be opposed to the outer periphery of said

moving handrail while being overlapped each other.

20 12. - A passenger conveyor according to claim 9, 10 or
11, wherein said plurality of protective members are each

formed by a bar member or a plate member.

13. A passenger conveyor according to claim 1,

25 wherein a structure body which is suitable to be broken
when an external force is applied thereto is attached to
a side of said movable body opposite to the direction of

movement of said moving handrail so as to surround a
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25 periphery of said noving handrail. 14. A passenger conveyor .
according to claim1, wherein a structure body which is suitable to i
broken 5 when an external force is applied thereto is attached to a
menber for serving to support sai'd noving handrail provided at outside of
sai d novabl e body, said nenber being pro@pded so as to surround .a-periphery
of sai-d noving handrail. 10 15. A passenger conveyor according to

cl ai M1, wheareriphery ¢bHvadid Bevwingshandpaited t hrough a support body
including a first support body serving to support said novabl e body and a
second support body serving to 15 support said first support body for

f di spl t in the di ti f t .said ' drail, d
2 det octor (L det cot P@APTRETE VTS SEroHAALTS BHOY hoine |

direction of n ' ' adrai |, f | | a i tion so
directon ofNEYETRTL L-aeL-ioKbag RRNETLL LLIERLS ERINAT IR | o0 o
conveyorgl s Qhéﬁo ﬁde2€%¥ﬁ§ﬂ g8kdel 1BSh ?ﬂﬁe&?%ﬂ@%e&BpR%r%t Qdiey d said
second support body Is formed wth a resStriction nenber which serves to

restrict the;dghsibaserBpt s8kviagdebi Bepps¥RPaLLdPRBY ing hadddiaiact i on
opposite to the direction 25 of novenent of said noving handrail, and a

first el astiproeided abi etitscdecort saidl movabldied bbidyst szl aidmbeady
di splaced in the direction of novenent of said noving
being provided so as to surround a periphery of said
o moving handrail.
10
15. A passenger conveyor according to claim 1,
wherein said movable body is supported through a support
body including a first support body serving to support
said movable body and a secénd support body serving to
15 support said first support body for free displacement in
| the direction of movement of said moving handrail, and a
- detector for detecting a displacement of said movable
body in the direction of movement of said moving handrail
from its regular position so as to issue a stop command
20 ° to stop operation of said passenger conveyor is disposed
between said first and second support bodies, and said
second support body is formed with a restriction member
which serves to restrict the displacement of said first
support body in the direction opposite to the direction
25 of movement of said moving handrail, and a first elastic
member which serves to return said first sqpport body
displaced in the direction of movement of said moving

handrail to its regular position is provided, and a
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handrail to its regular position is provided, and a * C L M S *
26 second el astic nmenber which serves to press said novabl e body a#ai nst
said first support body is provided. 16. A passenger conveyor having a
novi ng handrail safety device substantgglly as herein described wth
reference to Figs. 1 to 7 of the acconpanying drawi ngs or nodi-f.t ed as shown
in Fig. 8, ,sédtoid €lastit membey ahdéchf seryes td ppedB. saidCmolrablleS * i;
body against said first support body is provided.

16. ' A passenger conveyor having a @gving handraii

5 safety device substantially as herein dgg?ribed with
reference to Figs. 1 to 7-of the accomp;nying draﬁings or
modified aé shown in Fig. 8, Figs. 9 to 1; or any one of -

Figs. 12 to 16.
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