ELEVATOR Background of the invention (1) Field of the invention The present invention relates to
elevators and more particularly relates to elevators including a counter chain coupled between a cage and
a counterweight. 5 (2) Description of related art - }n general, weight applied to cages of elevators
having a long hoisting stroke greatly changes between the state where the cage is at the highest floor and
at the lowest floor because the lengths of a main rope and a control cable suspended change
therebetween. Traction of a traction machine and a motor load accordingly change with the hoisting
stroke. In 10 order to reduce such a change in tr&dtgWdf@Rraction machine and a motor load and make
them substantially uniform across the overall hoisting stroke, a counter chain is coupled and suspended
between the é%gKe and 2 unterweight. JP-A-04-20481, for example, already has proposed a
technique of jugE[?HS B° g&%@\ﬁﬂh counter chain suspended between the cage and the counterweight
so as to avoifljteeldbaiteriovenitenwith a device provided in a shaft. According to the invention

disclosed in the aforementigagif iR BLido ST adiishine BpRATAL hesfaypter chain

suspended from the (_:a%::- and the counterweight, the counter chain suspended from the cage side is
pushed to th& BGHIRHRNFRIGROSGEUBFISRat | 96 HSSRZT FPERPINE EBMEBNASIIht side. 20The
aforemengioney veRvente oaldeekivgue, however, includes a chain pushing arm in the vicinity of the

suspension position of the counter chain from the cage so as to protrude downward while being pivotally
supported to be adjustabl A gﬂgﬁ%orﬂﬁqﬁ%? 8?5%%%E%%ﬁ@%ﬂ?‘t?@mﬂfptﬁéogﬁgIe of the

chain pushingreatty. ohaltjt® betiheethibecttsiatonand thiscagasehtimtaptestHitiquentas the mvesrifigured so as to
prevent the qougie ghalmbishsHiRGS RRAVE BeHinG Oeiag,ahdihe FrfG fiammhsraming detached from

the chain pushing arm. Therefore, such a technique has a problem that the overall configuration of the
elevator becdrFESERNPHEEHRN. b BfFhISREOR B¢ BrrAEd g Aga b e isHBa R PIPobIEM that the
chain pughingrasmdiibssehdoameid ohthencagareaui amehiirendU oG dadayeiehiRe tierference

substantially uniform across the overall hoisting stroke, a counter chain is coupled and

suspended between the cage and a counterweight.

JP-A-04-20481, for example, already has proposed a technique of adjusting a
space of the counter chain suspended between the cage and the counterweight so asto avoid the

15 interference with a device provided in a shaft.

According to the invention disclosed in the af orementioned JP-A-04-20481, in
order to adjust the space of the counter chain suspended from the cage and the counterweight, the
counter chain suspended from the cage side is pushed to the counterweight side or is retracted to
be away from the counterweight side.

20 The af orementioned conventional technique, however, includes a chain pushing
arm in the vicinity of the suspension position of the counter chain from the cage so asto protrude
downward while being pivotally supported to be adjustable in the angle, and further needs a
support to adjust and fix the angle of the chain pushing arm.  Additionally, the elevator of this
conventional technique has to be configured so as to prevent the counter chain, which swings

25 during the hoisting of the cage, from becoming detached from the chain pushing arm.

Therefore, such a technique has a problem that the overall configuration of the elevator becomes
complicated.

The aforementioned conventional technique has another problem that the chain
pushing arm protruding downward of the cage requires a deep pit so as to avoid the interference

30 between adevicein the pit and the chain pushing arm when the cage is at the lowest floor.

These problems become notable especidly in elevators including atraction



30 between a device in the pit and the chain pushing arm when the cage is at the lowest floor. These
problems become notable especially in elevators including a traction 2 - machine and a counterweight
provided on one side of the width direction of the cage #the plan view and so having an increased space

between the cage and the counterweight. Brief summary of the invention It is an object of the
present invention;io BrAVAG6 ARSI SERYDE SRY R ﬂ%ﬁbﬂ%&iéﬂ%ﬁm@@gﬁ%ﬂ@?@ﬂam with a
simple configuration and such an operation without deepening a pit. In order to fulfill the above

stated object'8¥ SNLRGRGPURE HiesantimRREREHVRA Hofoaas 6 SaHRIBMISEIBIn one side of the width
direction of a cage in the plan view, a counterweight on the side of the traction machine opposite from the
cage, pulley .i\e/é)ta%O syﬂﬁmrted at target positions on both sides of the width direction of the cage, a
main rope w tnd 200N Sﬁwgq“%%e pulleys to suspend the counterweight via the traction machine,
and a counter chain to beltzAviet) e of dapriescoibgeeatidnt teepcoidesrvebiy iofansoispgeeasion. In the

elevator, 2 ChaiFHARY IQBER UGB il Q@ﬁqﬁf@éﬂdﬁd&?&éﬂﬁ%&%mﬁ%\{f&aﬂﬂﬁhe extended

line extending in the radial direction of the pulleys where a vertical projection plane 15 thereof overlaps
the pulleys, IMEME EFBRNIBAFRI is configured displaceably on the extended line in the radial direction of

the pgl_leys iE the plan \_/iewl'v; order tgfum?mmgm;@h gfammgo ﬁﬂ%&” igpmfltn?_glgg@ﬁ' tsmﬁnsi provi)o:ed at
a position where a vertical projection plane therepf over t ulleys and is provided displaceably on
e oo TCES A A8 R e S, SR PR R AN e hmay 20
adjustment mamgmmrtmmmeNMi emspmh@e@rﬁmnﬁ@tﬁmqﬁ@e_ g6, waﬁmta{zlgight by shifting
the chain surngshalong the.exRRARd dinsomdrpdingia hauariakriresting ahihg mulesduiifelan view

without providing a membeér protruding below the cage. As a result, the elevator can be free from a

member protPlgirg'@ a8 iBesa gd | ArdoReTatt e WS ol dpheiEadion Bpabinetaadhaft. 25Further,
tr;]e poun'Fer Qﬂﬁiﬁ.tépr@ﬁa.ﬂ &AgeC P%ﬁe@@g@ﬁ@]&@@ mﬁbh' . @ug.:qt@r\tv%@% tbﬁg@gpg@g,@h y f' wenhmlﬂ%n .the counter
chain swings during hojsting of the cage, the coupter chain will not be detached fram the chain support.
o e T B o D e S o e AR B oy e
plan vigw, i.gexwldepdisieiengvﬁege_i rathe rtdial prr@;mmmf fepel I@stv/rmﬂapgeh@mﬂejﬁti dnqmiarie no device
interfering with th&: BUleNSs fh@'pdﬁ%%ﬁo%%%rpaﬁi ASLQSRAE QY BT ROIBHNGhTHOKSGARARE Shaft.

Therefore, the drawing position of the counter chain from the cage side does not impose limitations on the
layout desigriB HEREXIR deerisambinarihestafheslan view.

In the aforementioned configuration, the chain support is provided at a position

where avertical projection plane thereof overlaps the pulleys and is provided displaceably on the
extended line extending in the radial direction of the pulleys. This configuration allows easy

20 adjustment of the space of the counter chain suspended from the cage and the counterweight by
shifting the chain support aong the extended line extending in the radial direction of the pulleys
in the plan view without providing a member protruding below the cage. As aresult, the
elevator can be free from amember protruding below the cage, and therefore there is no need to
deepen a pit of the shaft.

25 Further, the counter chain on the cage side is coupled to the chain support, and
therefore even when the counter chain swings during hoisting of the cage, the counter chain will
not be detached from the chain support.

Further, since the counter chain is drawn from the cage side at a position
overlapping the pulleysin the plan view, i.e., at a position where a vertical projection plane

30 overlapsthe pulleys, there is no device interfering with the pulleys, i.e., with the counter chain
across the overall hoisting stroke in the shaft.  Therefore, the drawing position of the counter
chain from the cage side does not impose limitations on the layout design of devicesto be
installed in the shaft.



In this way, the present invention can provide an elevator enabling easy adjustment of a space of a
counter chain with a simple configuration and such an operation without deepening a pit. Brief description
of the drawing 5Fig. 1 schematically illustrates a transvérsal plan view of an elevator of Embodiment 1
according to the present invention, Fig. 2 schematically illustrates an enlarged side view of the

elevator of Fig. 1 illusnaﬁﬁ‘ﬂtﬂ@ﬁéﬁﬂﬁ‘é&?f@nﬂﬂ%ﬂﬁﬁ EQVBF@\H&QQI%I EI%oPdSBi fﬁgwew illustrating a

chain support for the counter chain of Fig. 2 on 10 the cage side, Fig. 4 is a front view'illustrating a
modification 8XAFPRA REPeFRGh 3GRIIBEE BifatiyVvidn a simple ponfigurgion speesyrd\N IARSTRSfAg the state
before the chaithutrpeestiigagicounter chain on the cage side is adjusted, and 15Fig. 5B is a side view
illustrating the state after the chain support for the counter chain on the cage side is adjusted. Detailed
description of the invention The following describes an elevator of the present invention, with
reference to Bitef HescFigioB.ce e diastiaft 1 formed in a building, a cage 3 is placed so as to move up and

down whije being guided Pbgg?‘l%ﬁeﬂ{ak?éélﬂpﬁll IRl QUdeIGesa/andidR dPLasatEatibene side of the

width direction of the cage 3 in the plan view is provided a traction machine 4, and on the opposite side of
the traction nFaRPAAENETrdFPEREING]R BeISEEN HREH EBunterweight 5. These guide rails 2A, 2B for cage
are provided at horizontallyg\rapnetiigblly illustrates an enlarged side view of the elevator of Fig. 1

illustrating the suspending state of a counter chain,
Fig. 3isafront view illustrating a chain support for the counter chain of Fig. 2 on
10 thecageside,
Fig. 4isafront view illustrating a modification example of the chain support of
Fig. 3,
Fig. 5A isaside view illustrating the state before the chain support for the counter
chain on the cage side is adjusted, and
15 Fig. 5B isaside view illustrating the state after the chain support for the counter
chain on the cage side is adjusted.

Detailed description of the invention
The following describes an elevator of the present invention, with reference to
Fig. 1to Fig. 3.

20 In ashaft 1 formed in abuilding, acage 3 is placed so as to move up and down
while being guided by a pair of left and right guide rails 2A and 2B for cage. On one side of the
width direction of the cage 3 in the plan view is provided a traction machine 4, and on the
opposite side of the traction machine 4 from the cage 3 is provided a counterweight 5.

These guiderails 2A, 2B for cage are provided at horizontally symmetrical

25  positions when viewing the cage 3 from an entrance 3A direction, i.e., symmetrically on both
sides of the width direction of the cage 3, and they are supported by rail brackets RB1 provided
at the shaft 1.

The traction machine 4 is provided close to one side of the width direction of the
cage 3 in the plan view, and asillustrated in Fig. 2, the traction machine 4 is fixed in the shaft 1

30 below the stop position of the cage 3at the lowest floor.  Note here that since the vertical
installation position of the traction machine 4 in the shaft 1 is decided by the driving method of
the cage 3 and the layout in the shaft 1, the vertical position isnot limited. The horizontal



25 positions when viewing the cage 3 from an entrance 3A direction, i e, symmetrically on both sides of
the width direction of the cage 3, and they are supported by rail brackets RB1 provided at the shaft 1.
The traction machine 4 is provided close to one side of4he width direction of the cage 3 in the plan view,
and as illustrated in Fig. 2, the traction machine 4 is fixed in the shaft 1 30 below the stop position of the

cage 3at the lpwest §o0 MetRRTsHIY £IR6RANG, YerlGadrs iR as ReRdinmd hetiartomanachine 4 in
the shaft 1 is decided by the driving method of the cage 3 and the layout in the shaft 1, the vertical

position is ndi@#ited The horizontal - 4 - position of the traction machine 4, however is limited to one

side of the width dlrectlonmé@h@magmécounterwewmamm@gefeﬂm@mwﬁmﬁh ﬂqmngular shape
e3int both nd sid e counterweight 5

eXtendlng In the reCUO an V|e. e
o & lona e s s T e e ey S e R RO S o vt
supported by engiildrackisedt B2i athbelshsfev are guidedttiagaagbds de pais 6A patdR:farvwarght/B are

pivotally sup%b%qg WQ@P%&W%WH@M?&“WS when viewed from the entrance 3A direction, i.e.,
at target positions on both sides of the width direction and below of the cage. Around these pulleys 7A

and 7B is 10 wound and Hrifecee8% AsE @horlIRStrAreas KB PdEbn 8 RREGEEERIIRY M at the top
of the shaft 1wmmetr|céﬁ hewibas ®Rehal drednwim tapenwmiadaardauog, aéowfbrtﬁ@ mﬁkﬁwsaﬁ and 7B is

extended up t jllustrated) pivotal orte at the d then is
extendod dotAEa B R F ROL B R AL B e A BRine 15 4, anc
thereaftaois axcamtia hpmgaﬁma!g'&w%drmdthSrM)dWmohaaMfB@thImmmw the top of the

shaft 1 and igdepded downward to be coupled to the counterweight S. Herein, the main rope extended
downward may be wound and hung around a pulley (not illustrated) pivotally supported at the

counterweight 5 without bEFPEELBNEPtS BB IIPRE MiRsfehers! SHRoGEEREERE 4! \ Ry A PEd T Sand
thereafter maxtepdbiegiera b airee Nbe d&rafdd) §ivaail L sidpateaathe @5eoPee sRHRCE di@then

e e A R B RS TR e v eien
configurasion4,cpdhibereatigois axéaritiesbupvisidragein to anatkerthd leyiinoy i Bhgeared)i D votelg shgponi@th rope
move up and.fpwp, e rageR PATHILGRHLE BN (A% n}ﬁ?e@?b‘l’lﬁe%&q?é}w&dﬂt@e mutually

opposite directions. Meanwhile, the cage 3 and the counterweight 5 are coupled via a counter

chain 8 so aé‘l@f%ﬁﬁﬁﬁ@'ﬁr&ﬁﬁﬁﬁ@ﬁﬁeﬁ/g@m"ﬁfﬁf@%ﬁﬁ%ﬂ@ %WW@W@&N'%(W%SU&M during
hoisting and tp glieptants etaipagpatdiastinncoltheagitanmashine b abdoredieteeload. The following

specifically dggl?r{tlgrﬁeltgqt g oug L) str cf:eél L%v%rg]t%r?geugh%rtﬁgr%é?tgr may be fixed to a fixing member
20 of theshaft 1. Asalready described, since the winding/hanging order and the fixing position of
the main rope is decided by the driving method of the cage 3 and the layout in the shaft 1, they
are not limited to those stated above.

In this configuration, as the traction machine 4 is driven to make the driving

sheave 4D move the main rope move up and down, the cage 3 and the counterweight 5 can move
25 up and down in the mutually opposite directions.

Meanwhile, the cage 3 and the counterweight 5 are coupled via a counter chain 8
S0 as to minimize a change in weight of the main rope and a control cable not illustrated during
hoisting and to eliminate a change of traction of the traction machine 4 and a motor load.

The following specifically describes the coupling structure of the counter chain 8

30 with the cage 3 and the counterweight 5 in the present embodiment.

Asillustrated in Fig. 2 and Fig. 3, below the cage 3 is provided and fixed a pulley
beam 9 to pivotally support the pulleys 7A and 7B and the pulley beam 9 is extended in the
width direction of thecage 3. The pulleys 7A and 7B are pivotally supported at this pulley
beam 9 so as to dightly protrude from the side part of the cage 3.



30 with the cage 3 and the counterweight 5 in the present embodiment. As illustrated in Fig. 2 and Fig. 3,
below the cage 3 is provided and fixed a pulley beam 9 to pivotally support the pulleys 7A and 7B and the
pulley beam 9 is extended in the width direction of the-cage 3. The pulleys 7A and 7B are pivotally

supported at this pulley beam 9 so as to slightly protrude from the side part of the cage 3. 5 - This

pulley beam 9 has an i”Wﬁ%ﬂoﬂﬁéfﬁ%’ﬁd%@&qqm‘éﬁéfﬁ&%aﬁ)é;ﬁn%%%’é@cﬂf)m'énﬂ%ﬂ% Brgm 9 is

outwardly overlaid a chain attachment beam 10 having a slightly smaller inverted-hat shape in the cross

section. The$h By 8L 85 JisPemai eyl A’ Achr ARt arRsam dd hevingag hEysBle and 10F
using well- kﬁavéntgwuﬁlmam drbssieehrian. a raksapdii@yboasrh 9 and chalertaine:band1bQke of the

lley beam 9 eh m 10 ided iy ot ol ling such
e bolt holo< G UG A e o USSR A ool e e b Becea for

coupling m theitbeam longitudinal direction, whereby the protrusion dimension of the chain attachment

beam 10 from the end of ‘H?e%ﬂrﬂ%%ﬁ{?%ﬁ & FREPAS %H&??@md the chﬁﬁ'&%%éﬁf’%eﬁﬁ%%éhe chain

attachment beam 10 is coupled and fixed a support 12 usmg&ve -known cou';;%!1 g means 13, and further

below this supp¥detvHx el [Bvih R 2sfiicgur Higt 5 &5 RMidIvIshaeng SiaHnedishnst diFRgHon is
coupled. Meanywhilans dhuskatesbissifig caumﬁigw@fmmmw’@gﬁt@mmwé@ﬂ riAgidLiifiged a support

16 using well-known coL means, and to the su 6.is fixed a U-bolt ich a d of the
counter chaitiEHR B T CRA TSt SHBORS LEDIHAE eratt RERmARHHENE 2 lcor
includesithe Mtﬁ;dneam@hm@daﬂmdné side of the width direction of the cage 3 in the plan view, the
counterweight 5 on the S|%gwn¢eg%ﬁ{l%mﬁg|&%ﬁ &P&ﬂﬁiéﬁtfb%ti’@@@g@pf&it%ﬁ&é@% 7A 20 and 7B

pivotally supported at target positions on both sides of the width direction of the cage 3, a main rope

wound and hB§AFdang Bees! iR CPUPHAY MERRs 131 SPe He e RARMEIRBIBRR'S ssthettadion

machine 4, aﬂﬂttmlm\g‘éefuﬁm@lfb&t@ch%@éhtp&%wH&Hw eBga Siaveupraicounterweight 5 for
suspension. In such an el vator i1e su %}21 % e U- boIE14 as.a c%% %?orélto be coupled with

the counter chain 8 are p ?68% 28 GRNREW, ‘?‘3 direction of
the pulleys mxadamrwhéxﬁetm ve rtidbkpowyecxiopl W@neathaemdﬂovmmppcma@mf@y@wm 1B, and the

chain supporty(dchhia R 1AL KBS RIRRFE ¥ oupled.

As described above, according to the present embodiment, an elevator includes
the traction machine 4 on one side of the width direction of the cage 3 in the plan view, the
counterweight 5 on the side of the traction machine 4 opposite from the cage 3, the pulleys 7A

20 and 7B pivotally supported at target positions on both sides of the width direction of the cage 3, a
main rope wound and hung around these pulleys 7A and 7B to suspend the counterweight 5 via
the traction machine 4, and the counter chain 8 to be coupled with the cage 3 and the
counterweight 5 for suspension.  In such an elevator, the support 12 and the U-bolt 14 asa
chain support to be coupled with the counter chain 8 are provided at positions on the extended

25 lineextending in theradial direction of the pulleys 7A and 7B where a vertical projection plane
thereof overlaps the pulleys 7A and 7B, and the chain support (12, 14) is configured displaceably
on the extended line (the longitudinal direction of the pulley beam 9) extending in the radial
direction of the pulleys 7A and 7B in the plan view.

In the af orementioned configuration, the support 12 and the U-bolt 14 to be

30 coupled with the counter chain 8 are provided at the positions on the extended line extending in
theradial direction of the pulleys 7A and 7B where a vertical projection plane thereof overlaps
the pulleys 7A and 7B.  This configuration allows the counter chain 8 to be provided away from
not only the traction machine 4 but also a device provided in the shaft such as atraction machine

inspection stage 19 provided below the traction machine.  Since the chain support (support 12,



on the extended line (the longitudinal direction of the pulley beam 9) extending in the radial direction of
the pulleys 7A and 7B in the plan view. In the aforementioned configuration, the support 12 and the U-bolt
14 to be 30 coupled with the counter chain 8 are provid@d at the positions on the extended line extending
in the radial direction of the pulleys 7A and 7B where a vertical projection plane thereof overlaps the

pulleys 7A andlgf. T GORfigHEatRR O R ROLRLEEGIAR RroIBRRLENIHeS RuRH g not only the

traction machine 4 but also a'device provided in the shaft such as a traction machine inspection stage 19
provided belGW BEPFABRD BN E Bf{ed thei st shiisa!eup o adZ B antie Bish Yigyidhnfigured
g@splqceabflyh@@;jéi%” 'aﬁﬁf?ﬂAﬂs@g?gge(ﬁvﬁhémf@@i] ' :rpaitdjgelﬁéi@@Uﬁﬁet@w@M Q@fmé@r)lﬁi@véﬁ' 1gain t(;]e radi?l
irection of the pulleys n N t n view, t uspension radius elow-suspen arto
the counter CFRY eeE Tk i B BRIsc et o eaien o g VSRR D e
counter chairsBfivitiodessitiesopeslidedtinglsty dkehifite cagedss the overall hoisting stroke of the cage 3.
Additionally, according to Hlﬁlﬂfﬁéﬁi)tmmﬁ@% EF@%E%&W&@&,%&%E&M?@%HQ%%P@'OW ina

straight manner from below the cage 3, the suspension structure can be simplified as compared with
conventional ERPFAUSFCRAWAD aHRHANERPTH OIS 84 1G98 Sdtee SRaNERRiF oH R djust the

space_of tge §ﬁwnmcpé3ﬁ1_ .Wh Q@Mﬁ@@ﬁ@ﬁh _ ﬁ@@tl@ﬁ;mggb mé%m&ﬁﬂwmh '|gh@._sgﬁ|_jéhg?dproblems
occurring due to pushing the counter chain outside can be solved, such as the possibility of the counter
e e B g o S e SPatg o e N BB AT TR B ot 15
and the H.quima@bamemmfhted fetbey, hrelberagpeattat hgriuetth @ashi A@theteguratiendtiaitheusidiegab dem 9 extra
structures will e added befRu e AR08 nkIQURE P RsALGHIRS fifetiBalgoudh to be considered

as 15 a part of the counter chain 8, and therefore there is no need to deegen a pit of the shaft 1 due to

these structures. I he ARsreraRi AN s eeAbBRNIMREE the HRPETSIS A e kSR dfHE€ counter
ghain 8 fronr:]I éha:ﬁg%@e&)v@-meﬂﬁﬁi?]m”' tHEasRIq r?tég‘rawwmh&i@ ;ﬁm@m@mmgt,)h@@ml siercﬁr@e@f the pulleﬁ/
eam 9 is adjust r ving the well-known coupling means 11 such as a bolt and a. nut from 20 the
ity of ot ine e B g e SIS e RO o A S B R B e T g
the coupling hphssahtitk trentensbetimg, tnel twugingtineesn sontectito deapelirghofcbeagwit Tolutdstening. The

workability ofsuch.adiysiment operation, however, is somewhat troublesome because the coupling
means 11 is removed from the coupling holes and then the coupling holes are displaced and the coupling

means 11 is inserted into thEBSLHEMGHERES STRRAEERGReHNIHIOTHIREE Aite IR SNt position
is dfdde?, b%drﬁﬁﬁ@g@ eepees e Bl@f@lﬁb@?jﬁ%'hﬁ@hﬁéhéﬂ%ﬁ&iﬁ?ﬁﬁ%ﬁaﬁf mﬁiﬁiﬂnﬁec?m gnly be
preformed in a step-by-step manner. . cope with this, a modification e of t resent
bmbociment REb0uR AL e Pt el s BAPSi Tt GRLATG A BTl
illustratezbin HFigplufa BA cirndUpBngHelsapevidédrieribe mulecbatenddsattbibe ohdhigtathinedtdeamtédhe same
elements, an led. ipti j : T : "&a&&gmexample
is different frg‘rﬁ) %@%ﬁﬁé&ggﬁ éqg%gkga@aﬂcﬁér%@@mﬁ?ﬁggf&ng t%agsﬁﬂ‘ﬁe@{%%%%&ﬁat IS, In the
present modffRE&aRenEeamphe Vi kraEtha @& FirNrae UEMERCPerE om dipvvayac nsemenbaim 10 having an
inversed hat-$H@nestint s sessiPN iy altasdedi iadheved iedxnPerrbEhaYIRG &b YRss@sEhat-shape in

the cross section . _ . . . : :
coupling holes are displaced and the coupling means 11 isinserted into the coupling holes again

25 forfastening. Further, since the adjustment position is decided by a space between the plurality
of coupling holes, the adjustment of positions can only be preformed in a step-by-step manner.
To cope with this, a modification example of the present embodiment is described
below, with reference to Fig. 4, 5A and 5B.  In the modification example illustrated in Figs. 4,
5A and 5B, the same reference numerals as those in Figs. 1 to 3 denote the same elements, and
30 the detailed description thereon are omitted.
The present modification exampleis different from Fig. 3 in that achain
attachment beam 10 isfixed to apulley beam 9. That is, in the present modification example,
asillustrated in Fig. 4, when the chain attachment beam 10 having an inversed hat-shape in the

cross section is attached to the pulley beam 9 having an inversed hat-shape in the cross section



7 - from the below, the extension length of a brim 9F of the pulley beam 9 is made shorter than the
extension length of a brim 10OF of the chain attachment beam 10, and across such a shorter brim 9F and
a longer brim 10F is provided a clip 18, and this clip 18/is fixed on the brim 10F using fastening means
19 such as a bolt and a nut. 5With this configuration, a protrusion dimension of the chain attachment

beam 10 from dheRa%PeRILARIOR SialR &fﬁﬂn?@c%%g%ﬁ%iyﬁ% 35l S it Watiiefastening

means 19 is loosened. Next, since the chain attachment beam 10 can move with reference to the pulley

beam 9 in th&FREAN SNl RO (57 aha AFEREIBIERT RRAELY &) AEeR e ASHYLRERINE means 19
is loosened, tiresphailbagtreRfmeItFie providbisasiifited tpdhei Soint B3V side of e thigrordieysheam 9 as

illustrated in Fig. 5B so that gle rotrusign dimension of the chain attachment beam 10 from the pulley
peam 8 is indFE0L LA SeP (L SR

%rt]gr?iﬂg means 19 is fastened for fixing to complete the
adjustment operation.  With Agsoodfrgyitai thne gapeseustam davfcsitboroicerc e, diadurent Heatrehdng means

191s not remayel o BenClig AR iReD! ARpE L0 iog AduatiaBh el imenkaRspion can

15 be performed in a short time and can be facilitated. Further, since the fastenln% means 19 is kept

attached to tHEERMAR ISteRIFATENt DIEXISTOSIRIABALA ELRaTRemh ORFB O/ GHUROKENYEBIEHE 80 %s missing of
the fasteningthagansyR4iiang thehagivingrid paeiaEQbE ani e aveided of the cagdBlditeaiyhsince the

pulley beam 9 is held by the clip 18 against the chain attachment heam 1Q, the lposening.qf the fastening
heans 16 criARL EoTRA A S e o0 A A L S DTS 3, PR ent beam
10 !rellatiwe totldee)tplqyageare@m:@llaﬂwtaé ia l@g&ﬂhet.baspepmwimmﬁhef¢@m§imchain 8 can be
optimized by theadiisiEeR% o from thd| Bﬁl@éﬁé@éﬁ%@‘?ﬂ&@a@é&%‘ e pdiGRionExaTanle

exemplify the case where the traction machine 4 is provided on the bottom side of the shaft 1. However,
the present ifJEPRRSH 95 TApPUEABRERISE tBefd UsHBENWPRSFELIPR: traction machine is provided at an 25 upper

phart ?r amid plf::lrt Or: the stﬁaﬁoaﬁd?ng tadé &@éﬁgﬁmﬂim@h:a@t@ﬁepﬁwmﬁd f@ﬁiﬁﬁ@iﬁ@_aﬁ 1beschage 2 in
the plan view. urther thou ese descriptions exemplify the case ere the traction machine 4 Is

e om LR o e S R TOa TR o i A e B AT S PR o, e
present mem@@mimmtsmmse MEMGMe focmmrﬁmgme_ﬂstmbmmems ﬂl@é$ide_ of the

cage 3 and thefraeleRRAGHERRLh SesRieq B5I98 JRiRE A6 SPHGHRY QISP Ln a Cfrouéﬁh‘%é‘s'c

configuration of the present invention is such that the counter chain 8 is suspended below the pulleys 7A

and 7B pivot8RyEscTtderhaten 1eeedel 3 Artne ba athusimssb ANSAIRR eB\aY¥HeEh 8 is configured
displaceably on the extenglggifibgagiiteneitad e iadinl dhiseeltop ahshs pudeys Hat the ¢lan view, and any

design is pos&st,i[lg(ljﬁnlz%%tott)ggr% ?[8” Eril%'f(r)%ggnri]hg%f_ tﬁelz%rgtgnl ng means 19 enables continuous adjustment of
20 the protrusion dimension of the chain attachment beam 10 relative to the pulley beam 9, and asa
result the suspension position of the counter chain 8 can be optimized by the adjustment.

The aforementioned embodiment and modification example exemplify the case
where the traction machine 4 is provided on the bottom side of the shaft 1. However, the
present invention is applicable also to the case where the traction machine is provided at an

25 upper part or amid part of the shaft aslong as the traction machine 4 is provided on the side of
the cage 3 in the plan view. Further, although these descriptions exemplify the case where the
traction machine 4 islocated on the side of the cage 3 and between the cage 3 and the
counterweight 5 in the plan view, the present invention is applicable also to the case where the
counterweight 5 is located on the side of the cage 3 and the traction machine 4 is located outside

30 of the counterweight 5.

The basic configuration of the present invention is such that the counter chain 8 is
suspended below the pulleys 7A and 7B pivotally supported below the cage 3 and achain
support for the counter chain 8 is configured displaceably on the extended line extending in the

radial direction of the pulleysin the plan view, and any design is possible for other configuration.



1. An elevator including: a traction machine and a counterweight located on one side of a width
direction of a cage in a plan view; pulleys pivotally supported at target positions on both sides of the width
direction of the cage; a main rope wound and g around the pulleys to suspend the
counterweight via the traction machine; a counter chain to be coupled between the cage and the
counterweightfag.suspension, and a chain support located at a position on an extended line
extending in a radial direction of the pulleys where a vertical projection plane thereof overlaps the pulleys,
the chain suﬂport being c&ﬂ‘@@‘{@@%‘g@ ipled with the counter chain, wherein the chain support

is configured displaceablysgradhienertenidedringcexitadiagHn toadadipblireadonalide @vdeis of the plan
view. 2. An elevator com rising: a counterweight located on one side of a width direction of a cage in a
plan view; a {5280 r%%g!ﬁi\r/\' ocated between the counterweight and the cage in the plan view; pulleys
pivotally supported at targat legs itigaisibnsbiophrisid estatyeh posiichhsdindwtib si désthietiomgédth directianmain rope
wound and hingaL : d the pulleys to suspend the counterweight via the traction machine; a
counter chain to be coupled between the cage and the counterweight for suspension; and a chain

support located at a posit@®AdR RREXRRE i RraHrHTHS AW frriia sutReat dresrHiefiefsWthere a
vertical projegiéiarapianentearaef overlaps the pulleys, the chain support being configured displaceably on

the extended line extending_in the radial directio the pulleys in the plan view an be coupled with
the counter chain. 3. Theagﬁsk'}?;{%f‘ E\%E@P&fﬁ&%‘%@kﬁ“ﬁaﬁ% %?%%%?gﬁgtﬁg ?ﬂﬂi‘é%v gn%' {;T)i%tally supported
at target posgispengnrbatid side of the width direction of the cage and below the cage. 4. The elevator
according to claim 1 or 2, é(‘éﬁ%fﬁ@lﬂﬁ&ﬁ%@&bﬁ%?gﬁ&ﬁd#%ﬂ@%ﬁ@%éﬂ M@Héﬁﬁfﬁé@ﬂ Mmahger in the width

direction of the cage.
direction of the pulleys where a vertical projection plane thereof overlaps the pulleys, the chain

support being configured to be coupled with the counter chain,

wherein the chain support is configured displaceably on the extended line
extending in the radial direction of the pulleys in the plan view.
2. An elevator comprising:

a counterweight located on one side of awidth direction of acagein aplan view;

atraction machine located between the counterweight and the cage in the plan
view;

pulleys pivotally supported at target positions on both sides of the width direction
of the cage;

amain rope wound and hung around the pulleys to suspend the counterweight via
the traction machine;

acounter chain to be coupled between the cage and the counterweight for
suspension; and

achain support located at a position on an extended line extending in aradial
direction of the pulleys where a vertical projection plane thereof overlaps the pulleys, the chain
support being configured displaceably on the extended line extending in the radial direction of
the pulleys in the plan view and to be coupled with the counter chain.
3. The elevator according to claim 1 or 2, wherein the pulleys are pivotally
supported at target positions on both side of the width direction of the cage and below the cage.
4, The elevator according to claim 1 or 2, wherein the chain support is displaceable
in a step-by-step manner in the width direction of the cage.
5. The elevator according to claim 1 or 2, wherein the chain support is continuously



5. The elevator according to claim 1 or 2, wherein the chain support is continuously 9 - displaceable in
the width direction of the cage. 6. An elevator including: a traction machine and a counterweight
located on one side of a width direction of a cage in a pfan view, a pulley beam fixed to the cage
to pivotally support pulleys at target positions on both sides of the width direction of the cage; a

main rope WWIQ%&W%%#&BW@%&%@BSWM the counterweight via the traction machine;
a counter chain to be coupled between the cage and the counterweight for suspension, and a

chain attachrfent beam sARREEPHINEHEIRGIley beam on an extended line extending in a radial direction

of the pulleys where a verfigatpsaieetinndspna toerepievptiriasiemoieysie of a widwlirgiivihe chain
attachment beam is coqfi ured displaceably in a longitudinal direction of the pulley beam with reference

to the pulley %8%,'”&1%8 &'&ain attachment beam includes a chain support to be coupled with the
counter chain. 7. The eleagtdlegdearntfingddaibénage tohpveid ltheupdie pubexssisafiget ¢hag thwisonthe cage

along the Widd&ﬁ%&éiﬂf‘tﬁgmﬁtﬁﬂg&tign ];pﬁ}]@&%&étor according to claim 6, wherein the chain attachment

beam is displaceable in a step-by-step manner in the longitudinal direction of the pulley beam with
reference to the pulley be@MaADIOPRAVEHEGA HEXLRAH R RN [/ esRafine epaienatetdih¥idnt beam is
continuously isptageabiachid&e longitudinal direction of the pulley beam with reference to the pulley
beam.

acounter chain to be coupled between the cage and the counterweight for
suspension, and

achain attachment beam supported by the pulley beam on an extended line
extending in aradial direction of the pulleys where avertical projection plane thereof overlaps
the pulleys,

wherein the chain attachment beam is configured displaceably in alongitudinal
direction of the pulley beam with reference to the pulley beam, and

the chain attachment beam includes a chain support to be coupled with the
counter chain.
7. The elevator according to claim 6, wherein the pulley beam is fixed to below the
cage aong the width direction of the cage.
8. The elevator according to claim 6, wherein the chain attachment beam is
displaceable in a step-by-step manner in the longitudinal direction of the pulley beam with
reference to the pulley beam.
9. The elevator according to claim 6, wherein the chain attachment beam is
continuously displaceable in the longitudinal direction of the pulley beam with reference to the
pulley beam.



