'bRIVE SYSTEM OF A ‘PASSENGER CONVEYOR Thi s invention relates to a drive (i:};)\
.system of a passenger conveyor, such as an escal ator. Heretofore, in one _

+ype of drive systemof a 5 noving staircase or passanger conveyor
the art, such as the one disclosed in US Patent No. 1,956, 154, ais
five sprocket wheels including a pair of step chain dr|ve sprock

-a.pair of handrail drive sprocket wheels and a drive sprocket wheel
rigceiving 10 notive force froma drivelnbtor are supported on a drive shaft
at an upper. end .portion of the conveyor. There has in recent years

been a demand for increasi ﬂl&@ YgﬁiFBE%YEmﬁﬁﬁ@EQf ce within a

bui I'ding by .reducing the Fea—eELa—spaee-eeeup+edEgﬁzggﬁpassenger :
Various prograns have been under way in many quarters to satisfy
this demand. Research and experi- nments conducted by us have shown that

conveyors.

t he passenger conveyor drive system of the aforesaid construction,

known

@ﬁ’g@é

in

.20 the

drive systemas a whole constitutes a bottl eneck that makes it dlfflcult to
reduce the width of thepassenger conveyor as a whol e, because of the
arrangenment that the step chain drive sprocket wheels, drive
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This invention relates to a d:ive system of a

passenger conveyor, such as an escalator.

Heretofore,'in one tYpe of drive system of a
moving staircase Or passanger conveyor kndvnin the art, such
as the one disclosed in US Patent No. 1,956,154, at
least five sprocket.wheels inéluding a_pair of step
chain drive éprccket wheels, a pair of handrail.drive
sprocket wheels and a drive sprodket'&heel feceiving
motive force from a drive motor are supported on é drive

shaft at an upper end portion of the

conveyor.
There has in recent years been a demand for
increasing the effective area of a space within a

building'by reducing the area of a space occupied by

passenger CONveyors.

Various programs have been under way in many

quarters to satisfy this demand. Research and experi-

. ments conducted by us have shown that in the passenger

cohveyor drive system of the aforesaid'éonstruction,
the drive system as a whole cbnstitutes a bottleneck
that makes it difficult to reduce the width of the passenger
conveyor as a wholé, because of the arrangement

that the step chain drive sprocket wheels, drive



sprocket wheel and handrail drive sprocket wheels are arranged in
by-side relation at one end portion of the drive shaft and the drive . .
Jet wheel. has the nunber of the teeth on its rimincreased as its lift "«
reased. 5 Thi s-ithwvention has as an object the provision

a drive system of a passenger conveyor having its width reduced so as to

t her eby r EBYRGket Hehepd eand hapdegid cdrivecepennket Mbeel hioral armaggedidncaidesyor.
Accor di ngpyOsidaerefdti6ntat BNENUNdORortHBh Sof ThedPivE ahade HrdV ehs¥gipen of a L
passenger conveyor c nﬁrlsbng a pair_of step, chains conpected 10 to a

pl ural i tyst"‘g‘F_p‘%hqegr 3% EBRTVERET (Rf phe JERER R AR TRBCIRCEEaSH 8BpHS t e

si des of uwbft Ssepscreasedir of step chain drive sprocket wheels aﬂd a pair

of step chain foll owet_spraocket eel s_hayi.ng the pair of step .chains

trai ned® over them gﬁa?i’\?geg }%CE% a\fh%’élo\{’éﬁ‘gﬁﬁgﬁ ‘Fré’vés’cﬂrﬁ '/ £ﬁ§f"(e havi ng
the step system efrapresengerctanveponrthaiing soppadth dreduced o, ad Fot bhérebpsm t

a notive | Y a : i - L notive
force to fggﬂi d?ﬁ%?&%aﬁﬁ a?)% ﬁécae s%?%e?égh%,gigﬁ{ga g}?%aééh{rré?ﬁ}gdri ve
sprocket -wheel suppdecexilipg taithe present Havention therssis provided avdtive

force to gypaim opf ggﬁgg : ' o SSIAR L ) v ) ein -
the dri veg)s'pr ocﬁgta,\?ﬁg%- fgfc?ggﬁ‘?ﬁdﬂ@ _rr%téi?\li/])%alﬁénodq:c %ﬁ%&%ﬁisﬁg&g}%ga
shaft 19 &P r&RYLERLLY e SERRS Ts%ﬁ‘iﬂ’"'ﬂ?&é-"%ri’éﬁﬁefeﬂﬁfﬁ/a% Joettedn@nof sai d
step chai ppgbsite §iallé90dﬂ€]'£tlmff'€t@p3, aawh@alri]haafaﬁsb chaid d¢itey e eflﬁtﬁﬁﬁeéaﬁéee! t
for transmtting. notive force t e handrails.is. arranged, at t.he ppposite
end of "t nendyd B € Foep, B dever SRS Swafle BRRE nf P ok

sprocket wheeichags thainddanveraithem iavdriec sprocke? Stheel asegatted rtooppdisivee
sides cansher byt thdstbh ScHiRh! Yot REC SinbEANTBLALBYy 'supported thereon,

15 to transmit a motive force to said drive shaft, a drive motor trans-

mitting motive force to said drive shaft through a drive chain, and a
handrail drive sprocket wheel supported on said drive shaft for trans-
mitting motive force to a pair of handrails moving in synchronism with
the steps, wherein the drive sprocket wheel for tfansmitting'motive
20 force to the drive shaft is arranged at one end of said drive shaft
outwardly of one of said step chain drive sprocket wheels and the hand-
- rail drive sprocket wheel for transmitting motive force to the handrails
is arranged at the opposite end of the drive shaft outwardly of the other
said step chain drive sprocket wheel, so that handrail drive sections
25 arranged on opposite sides-can be actuated by the motive force transmitted
from the handrail drive sprocket wheel through a chain. i _
Therefore, a drive sprocket wheel is arranged at one outer
side of a pair of step chain drive sprocket wheels for a drive shaft and
a handrail drive sprocket wheel is arranged at the other outer side thereof,
30 in view of the fact that the force neceséaryjfor driving the handrails
does not substantially increase even if the 1ift of the conveyor is in-
.creased and the motive force can be transmitted to the handrails by uSing
only one handrail drive sprockeﬁ wheel.
Embodiments of the present invention will now be described by
35 way of exémple with reference to the accompanying drawings, in which:-
Fig. 1 is a side view of a passenger tonveyor or escalator in
its entirety, in a direction along line I - I of Fig. 4, in which,the



sprocket wheel i s arranged at one outer side of a pair of step chain dri
é_f)r'ock'et wheel s for a drive shaft and a handrail drive sprocket wheel is\N—":
afranged at the other outer side thereof, 30 in view of the fact that the
force necessary for driving the handf & s~ does not substanti al | y increase
even if the lift of the conveyor is in- creased and the notive force can be

transmitted to the handrails by, usin nly. one { rajJ. dri S et,. .

WhBl . EnbodiPTEREYE HRVEITAOR C2TNAVE A °F‘éh°’§m_??‘9“jnlg§/a{a’!es &é’%éé’r?‘rl bﬁ%‘%ﬁ}‘i"%ﬂay
of exanple with refererkig.td isha sideoviesngf ray passengayssonveyathpthescakatpr 1 -
is a side vi N C tar _i ¥r i s thr s in a’
direction al (;eﬂr‘lyg%% %8\??15&%9% aF‘l?i%gﬁ%'} %&Sﬁ%s?%}‘?hfg ﬂ- ftfaifﬁgr!é’sent)smrié1

i nventi on carthaamaangppin Ubicﬂbﬁhegmdmﬁdsi-fs -gefrer-at—cons o —Fg- i
a side view of a passenger conveyor or escalator inits entirety, in a
direction along line Il - Il of Fig. 4, showing the manner in which the
handrail s. --. 3 are driven; Fig. 3is a plan view, on an enlarged s

fPomthe handrail drive sprocket wheel through a chain. Therefore, a dri@




of the drive system of the escal ator conprising one enbodirnent. of the *

_invention; 5 " Fig. 4 is a plan view of the escal ator, showing the -
prnner in which the handrails are driven by the drive systemaccording to "
i nvention; and Fig. 5 is a plan view corresponding to Fig. 4 but

showi ng a nodification of the drive systemtherein. 10 One enbodi nent of
he invention will now be described3by referring to the drawings. Fig. 1_ .
shows the general construction of an escalator in which the invention can X
have applésadd pventn the figure, a drive 15 notor 1 has directly connected™
thereto.a reduction gear -2 having an output shaft supporting a drive _
sprocket wheel 3 ofFia.n3nds d gietrervidw clhodranvesndadgedesepllecket wheel 4
of a major dianeter through a drive chain 5, to rotate a drive shaft 6. A
pai r of @D shepichuensgstea ofr ddiecesedasPy comprisisgeeneed to the drive
shaft 6, one on each side thereof, and endl ess step chains 10 are trained
over theembedineratnofir the $prvesitdonvheel s 7 and a pair of |ower step chain
fol l omer sprocket -wheels 8 suppaorted on a follower 25 shaft 9 in such a -

mann& that one enBf8ssichai @ Pdans uiey R BRer 9SFE18Tn sprocket wheel s

7 and 8 on either. side. Steps 11 arranged at_regul ar spacin
showing the manner Rn W£ich t e(Landragfs arepdriv%n by

the drive system according to the invention; and
Fig. 5 is a plan view corresponding to Fig. 4

but showing a modification of the drive system therein.

10 | |
One embodiment-of the invention will now be

described by réferring to the drawings. ‘Fig. 1 shows
the general construction of an es‘calator in which the
invention can have application. In the fiéure, a drive

15 motor 1 has.directly connected thereto.a reduction
gear 2 having an ogtput shaft suppofting a drive
sprocket wheel 3 of a minor diameter which.drives a
drive sprocket wheel 4 of a major diameter through a
drive chain 5, to rotate a drive shaft 6. A pair of

.20 step chain drive sprockeﬁ wheels 7 are secured to the
drive shaft 6, one on each side thereof, and endless
step chains 10 are trained 6ver the step chain drive
sprocket wheels 7 and a pair of lower step chain
follower sprocket whéels.a supported ¢cn a follower

25 shaft 9 in such a manner that one endiess chain 10 is
trained over the chain sprocket wheels 7 and 8 on

either side. Steps ll arranged at regular spacing



f4- intervals aresecured to the step chains 10 which are driven fromth
-drive shaft 6’'as the |atter rotates. Weels attached to the steps 11 arg |
=guided to run on rai'ls 12, 13, 14, 15 and 16. 5 ‘Fig. 2 shows

the manner in which handrails 17 operating in synchronismw th the steps 11 .-

are driven. In the figure, parts simlar to those shown in Fia. 1 are
~designated by like reference characterg.-The drive shaft 6 has secured

tereto a handrail- drive sprocket 10 wheel 19 from which notive force is

t itted.to_h il fall ket wheels_ 20 t h handr ai |

e L 004 0a DO Al ol QLU O Gl 0oL 5: 205! BROHARAR, BB 2L oy
18 designal@s Sohr 8iEm Ehil oF AWML HE SXAPLG, 0L BE, dLLYE BYSt M 15
according to e invention in an enlarged plan view. shownn Fig. 3,

the drive sysiemsageendhaa & iR iJiegd ion fias %xib@%@&i b%ﬁt tsﬂechai n.

drive sprocket wheels 7 nmounted on the left and ght ends o drive

shaft 6, angzipe QQLVQ3§pqqgqu whireligh, 20 is located on one outer side of
the step chain drive sprocket wheels 7 while, handrail drive sprocket whee

19 is | ozated on the pifer 20¢heiwssitife oy . if\SwisloM haRdFa@1s4 170t i ve
force is trans- _ :
' operating in synchronism with the steps 1l are driven.

In thé fiqure, parts similar to those shown in Fig. 1
are designated by like refereﬂce characters. The drive
shaft 6 has sécured“thefeto a2 handrail drive sprocket |
10 wheel 19 from which motive.fdrce is transmitted to
handrail follower_éprocket wheels 20 through a handrail
drive chain 21, so as to opératé the handrails 17 |
through drive pulleys 22. 138 designates a frame.
Fig. 3 shows one example of the drive system
15 according to the invention in an enlarged plan view. |
As shown in Fié. 3, the drive' system é.ccording
to the invention has the pair of step chain drive
sprocket wheels 7 mounted on the left anéd right ends
bf the drive shaft 6, and the drive sprocket wheel 4
20 is located on one outer side of thé stép chain drive
sprocket wheels 7 while handrail drive sprocket wheel
19 is located on the other outer side thereof.
As shown.in Fig. 4, motive force is trans- 
mitted from the handrail drive sprocket wheel 19
25 through .the handrail drive chain 21, handrail follower
sprocket wheels 20 and é driVe pulley shaft 23 to the
drive pulleys 22 to operate the.handrails 17.

- Heretofore, it has been customary to drive



ed fromthe handrail drive sprocket wheel 19 25 through:the handrai
e chain 21, handrail follower sprocket wheels 20 and a drive-pulley ;
23 to the drive pulleys 22 to operate the handrails 17. Heretofore, e
s been customary to drive: -5- the handrails 17 by a pair of .

~handrai|l drive sprocket wheels nounted on opposite endsof. the drive shaft 6

as aforesaid, to operate the respectlv% handrails 17. This construction has
caused the drive sprocket wheel 5 to bulge and increase the mndthof the -’fﬁ

Cdrive system A . sol on f he 2PL hat CONEeS, to m nd y contenplate ~
mounti ng t he Wadtfiy ‘I'a’dﬁ vg5 s%?{ockg?li nt%t err 1 hes sﬁ%‘po%h%fzn drive .

sprocket whegl s this ¥ € cove d th 10

t he steps aﬁ%‘ e% |%%V\{?)ﬁlagﬁaéé%?t cgéld%%efsq étdog]b‘%er r%}yo%‘t? m\gﬂllntenance

and repair. vén ]Fa‘utlgg HYEPLEBS the ﬁ@bgéiﬁret he, S Hbl £ by%arrangl ng the

drive sprocket ohe end of t rive shaft 6 and the handrail

drive 15 spiackeionde@lcd ot nhheaBB0Sithe @id ddeificked NigesON-
structional formnot only reduces the width of tne drive systemas a whole

but al sosperdd tsu g edafg€rease the widthof the drive system.

\a

A solt.ttion for the problem that comes to mind
may contemplate mountj.ng the handrail drive sprccket
'_wheels between the step chain drive sprocket wheels.
However, this section of the'.system is covered with

10 the steps and the solutionwould make it difficult to
carry out maintenance and repéir.

The invéntion purposes to obviate the ..
problem by arra-nging the drive sprocket wheel 4 at one
end of the drive shéft 6 and ﬁhe handrail drive

15 sprocket wheel 19 at theoppositeexd thereof. This con-
structional form not only reduces the width of tre
drive system as. a whole but also - permits maintenance
and repaif to be carriedout with ease because thé
sprocket wheels 4 and 19 are both located outside the

20 step chain drive sprocket wheels 7. A reduction in
the width o'f the drive system is conducive to a redﬁctim
in the width of the passenger conveyor or e'scalattor as a whole. -
Thus the space occupiedby the = conveyor can be
reduced in area by about 10% by the present invention.

25 ‘'Fig. 5 shows a modification of the embcdi-
ment in which the drive pulley shaft 23 is elimirated
and ah' intermediate shaft 24 is mounted bet:ween the

handrail drive sprocket wheel 19 and the drive ptlieys



Yand repair to be carried out with ease because the sprocket wheels 4 a
19 are both located outside the 20 step chain drive sprocket. wheels 7.
.reduction in the width of the drive Systemis conducive to a reduction\
‘the width of the passenger conveyor or escalator as a whole. Thus the spa
occupi ed by the conveyor can be-r&deced in area by about 10% by the
present invention. 25 Fig. 5 shows a nodification of the
-&nbodi - rkent22n whothvehfodcey dspiiriamsmsiitcifad 28-om €hé nhandedidndradwre
Tnternediate shaft 24 is nounted between the handrail drive sprocket whee
19 and the d*hadnpal| through- en inZermestiate ffokkowert spneaketed fromthe.
handrai|l drive chain 21 through an internmedi ate fol |l ower sprocket wheel 25,
i nt er medi at e'ReRE 1224, i{lﬁ?§mﬁgéiaz§ﬁe sipaifife 2br ceKearnpdbate 28r ive .
internedi ate chains 27 to_the 5 fol | ower sprocket wheels 20, to thereby

drive the driRECPEeFeyReeds LA PRAS IaGprmeaskhathAh3 Hrn 21 hECdERSe pul | eys
22 can be. np d separate and the I gtitude with which they are nounted
can be i re%éiﬁo‘ﬂ?ﬁaﬁ’ﬁ?cjféf:sw ge §n3t%r'ué:tq d’rﬁﬁrqu‘f rﬁ%ff"f%rgg?he advant age
that it is Qﬂgféglghifeygrxzthe phase of the handrai |l drive S

In this constructional form, the drive pulleys
22 can be mounted sepafately andithe latitude with
wpich fhey are mounted can be increased greatly. This
10 constructional form.offefs the édvantage that it is
possible to vary the phase of the handrail drive
sprocket wheel 19 and the follower sprocket wheeis 20,
which is beyond the power of the constructional form |
having only one handrail drive chain 21. '
15 | | In the embodiment shown and described herein-
. above, the handrails 17 are driven by friction through
the drive pulleys 22. It is to be understood, however,
that the invention is not limited to this specific
form of driving and that other form, such as driving
20 of the handrails by means 6f a plur;lity of rollers
disposed on opposite surfaces of each handrail and
pPressing against the handrail from opposite sides, méy
be used without-depérting from the scope of thé
“invention. | ' |
25 .~ From the foregoing description, it will be
appreciated that the drive system provided by the
invention has alw;dth which is greatly reduced as

compared with the width of drive systems of the prior



sprocket wheel 19 and the fol | ower sprocket wheels 20, which:i,s beyond the  *

powe t he constructional form'having only one handrail drive chain 21. e
15 I n the enbodi ment shown and descri bed herei n- above, the T
S 17 are driven by friction through the drive pulleys 22. ‘It is to
e/st ood, however, that the invention is not limted to this specific
G dr|V|ng and that other form- such as driving 20 of the handrails by:
s of a plurality of rollers disposed on opposite surfaces of each ' S;ﬁ
vamdr ai | ang gy essi figa 8geh8SpassBRgdiaRehvdyorf 400 QMAS&&:? haldefs my be used
W t hout departing fromthe scope of t he i'nventi on. m t he

foregoi ng destit ptéducedt Wrhlisbésappnducaied ddat &é&udtldﬂ SMSEE@ _
provi ded by ‘the invention has a wi.dth which is greatly reduced as conpared
wi th” the weadtda off dr i ypasgsoeaspdékdt Iy [hieorpassegdr, coovdybal t he passenger
conveyor as a whole can have its wdth reduced. This is conducive to a
reduction in the area of a space occupi ed by the passenger conveyor.



¢.8- A drive systemof a passenger conveyor conpr|5|ng a pair of step c J‘ﬂ@

\connected toa plurality of steps for acconmo assengers and | ocpg
= “on opposite 5 sides of the steps, a pair of st ai n cket

wheel s and a pair of step chain follower sproc h@@ t he pair of
t

step chains trained over them a drive sprocket= 0 a drive
shaft having the step chain sprocket ¥Meels rotatably sfipper 10 t hereon,
o transmt a notive force to said drive shaft, a drive notor transmitting
\WDtlve1WNé§?4 said drive shaft through a drive chain, and a handrai
drive spro heel supported on said drive shaft for trans- mtting

mti ve Torce to a pair 814Pagdr dULsAPKENG 'Ms‘én%ém“c%ﬁ%,}’o?m%‘“ﬁ@#@?ce' ﬁo

steps, wherein the drive sprocket wheel” for tran

the drive asfpéiv'éﬁageaageﬁa%soeena@ét% d%dalh Puw@gd'y of one

‘of said step chain drive sprocket wheels an drive 20 sprocket

‘wheel for gdansdddmddat®hyVvpabeeagere bWha handiad dsm SoﬁiEc'S@ﬂg@d at the
opposite end of the drive shaft out- wardly of the other said step chain

“drive sPracidds Wheethesotepal, hapdiai bfdsitep Bt ironsr bvé agPedcR@Lopposi te
si des can be actuated by the notive force 25 transmtted fromthe handra|
. dfive sprmﬁaﬂlmhamd &hpaighod shapnchaln follower sprocket
wheels having the pair of step chalns tralned over them,
a drive sérocket wheel secured to a drive shaft having
the step chain sprocket wheels rotatably supéorted
10 thereon, to transmit a motive force to said drive shaft,
a drive motor transmitting mqtive force to said drive
shaft through a drive chain, and a handrail drive
spfocket wheel supported on said drive shaft for trans-

mitting motive force to a pair of handrails moving in

15 synchronism with the steps, wherein

the drive sprocket wheel for transmit-
ting motive forcé to the drive shaft is arranged ét
one end of said drive shaft outwardly of one of said
step chain drive sprocket wheels and the handrail drive

20 sprocket wheel for transmitting motive force to ‘the
.handrails is arranged at the oppo_site end of the drive shaft out-
wardly Qf the othef_said step chain drive sprocket
wheel, so that handrail drive éectibns arranged on
opposite sides can be actuated by the motive forcé

25 transmitted from the handrail drive sprcckeﬁ wheel

through a chain.

2. A drive system. ' as claimed

in claim 1, comprising a handrail drive intermediate



'2..1% A di m . R as claimed in claim1
CORprjysing m& Eﬂu ’i nternedi ate 9 shaft |ocated. "+ between
t he Thandr ai | « s on the opposite sides and the drive shaft, satd

~inter- mediate shaft receiving notive force fromsaid drive shaft and
transmtting notive force to said handrail drive 5 sections. 3. A
drive system substantially as hereiqpq;QIe described with reference to, and

as illustrated in, Figs. 1 to 4 or these Figs. as nodified by Fig. 5 of the

acconpanyi@%é@Edegﬁied____;_;_between the handrail drive sections
.on the opposite sides and the drive shaft, said inter- -
- mediate shaft receiving motive force_from said drive.
shaft and transmitting motive fo;ce to said handrail drive

S sections.

3. A drive system subétantially as hereinbefore

" described with reference to, and as illustrated in,
Figs. 1 to 4 or these Figs. as modified by Fig. 5 of the
accompanying drawings. '
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