; 78e3ew3*mn0j j k, | HE XI 61 T*m#' num ROPED ELEVATOR  Technical field of dwte
|nvent| on This |nvent| on relates to a rope-type elevator that is mz Ls202as
to reduce the vibrations that are generated at the tinme of taking up the
rope with a wi nding nmechanismor the like. Prior technology As a rope-type
el evator used in the past, for exanple;lthere is the one such as is shown
in Figure 5. In this sane figure, (101) is a car conpartnent mﬂlmmﬁ'mwmmn
install ed novabl e up and down i n ROPEDWENEVAODR and a pair
(109, 105) are attached by neans of car frame (103) to the upper @@ é+ on of
this car conpartnment (101). In other words, car ropes (109, 105') are
provi ded in support channel (106), suspension rod (107) is p
support channel (106), and this suspension rod (107) is attamgmm@l"m M
frame | 103 through the nedl um of sprl ng seats (108) and a n al
coi | springetyitEy) explangii of EdPnare strung in car r O5ee802( 104
105), and these ropes (110) are hung on drive sheave (111) of the w nding
mechani smolagident ak Lyq V4 et kgpsn@f & generated when the winding
mechanismis driven and rope (110) is pulled by drive sheave (111).
However, if these vibrations are transferred to the car conpartnent (101),
it gives passerfjpédssinvenfisireasdntes eed ingorFhtpe jetlevater|tharedsbypadpri ngs
( f109) : 2o M4 +2008dule Pd}&bblveﬂsafltporme tseltveele b;extehetwvsﬁﬁtrjt—en thRetd#s ijpe
of a rope- el ev t oW, ti.on t._were create
%Qﬁfﬁgvgﬁ(ﬁﬁg) 1%9 Ly Cﬁk cha é% o2 §hé'¥%

fromdrive's € the wrn ani smwere ropagatedto car
(101) through the ropes (110) There was the pr obl emthat the isolation
frequency paidio techhorody fN) of the characteristic vibration frequency f of
ropes (110) and the characteristic vibration frequency fN of the springs
(109) becane a_=1 and resonated, and this resonance i nparted %n un]E)I easant
sensation to t RS PaSSRRigeRe FERRTOT MFedadn the past, for examp ere

is the one such as is shown in Figure 5. In this same figure,
{101) is a ca&r compartment that is installed movable up and down
in hoistway (102), and a pair of car ropes (104, 105) are
attached by means of car frame (103} to the upper section of this
car compartment (101). In other words, car ropes (104, 105) are

provided in support channel (106), suspension rod (107) is
provided in this support channel (106), and this suspension rod
(107) is attached to car frame (103) through the medium of spring
seats (108) and a number of spiral coil springs (109). A number
of ropes (110) are strung in car ropes (104, 105), and these
ropes (110) are hung on drive sheave (111) of the winding
mechanism.

Incidentally, vibrations are generated when the winding
mechanism is-driven and rope (110) is pulled by drive sheave
(111). However, if these vibrations are transferred to the car
compartment (101), it gives passengers an unpleasant feeling.
Thus, it is relieved by springs (109).



The pur pose of this invention is to offer a rope-type el evator wherein,
even' if the rope and the coils resonate, thi's resonance i s made to i@tzmn
suppressed as | ow as possible. Means to solve the problemIn order

achi eve these kinds of purposes, in this invention, a construction is used
that is equipped with a car that is installed freely novable up and down in
a hoi stway, a sheave installed in the upper part of this hoistway, a rope
strung on this sheave for the purpose of pulling the abovenentioned car, a
suspension rod attached to the end of this rope, springs installed betmeen
thi s suspeRsPArMS0doape $heeshbYekthtingRBEL Car for the purpose of
cushioning vibrations, a cylinder device which attenuates the

above- nent i pneqdl\e/![tg(%?tsh?;ﬁ% Oafnq ?é‘;?e acyfgl LOW4 SN ol,s¥al y ,llanggr EQSl ti on

det ect or which positi’on in order to ca | ate’t
|l ength, a Yb%EFtdé’F‘écF}é)‘?tf”tﬁret ﬁéeﬁiﬁﬁ)éﬁmo‘?‘“d’eﬁ ECERTY F‘Hé)l SAdtPE At 'on t he
car, and augomdhahipanedrd hﬂ:topﬁ@hmﬂ atoesat hel (dharhetegh sthieC ropes a a ~ zoot

-3 vibrati omdy equency, s g psofspa@t%@en%ﬁéﬁqso&gei&offretqh}%n@ooy Qi oned

rope, calculates the charact efi Stic q\tzjencg ration frequéncy
spri ngs frb‘i‘n't He fehtqh ENReFRRT2 T EREIC afL P T REX PR c RAMCRFEsT t‘hfe XARS=at i on
frequency (htd)o aad( the dhdddcreanstic vihdet san dgegoexonsinr e€ttitdie fl ow

vol ume Conéﬁﬂng\éa|(Y69beérﬁ#neabo¥§ JFﬁﬁtrleQQn&%'d ndgs €edd GRswhieAca = 1 or a ~
1. Enbodlnent i nvention ks |nvent|on i S exR ai ned based on

the figure$" E\‘—rl ﬁurgn u’?plelésﬁtﬁ‘?:es@n V¥é°8r gs PSRBW grsoH AP Fé&ti on
exanpl e of¢& +ope-type el evator rel ated to th| s invention. In Figure 1, car
(1) is install adevpttpssd lof mayabire:dnmbhelsaltavatﬁér hoirsipeayypand this car

(1) conpri a(E%r LA 2)eveF} %fcéxlre %g et dg‘gﬂ% £3114 NAlan h%e?“@ﬁoﬂed 'n

car frame port channe S above cross-head channel
(2a) of c qnéﬂée(ﬁﬁ maged 8 Bai ?uﬁﬁre§ﬁ‘é‘év§s 1oy, a8)PRRE®for the car are
attached to this support channel (4) through the medi um of support tabs (5,

6). SuspensdLz k8dséNe ithd pkBbYet t ached f aci ng downward through the
support channel (9), and this suspension rod (9) extends downward through a

pair of C-shaped steel [beans] which construct the cross-head channel (2a).
Circul ar bott oFPspFiery Seachiens theseakintre®laPurReses p i8f t8éSpensi on rod
(9) by neansrenftibhghi ertnsg raetibbe iutisefltihat @ theipddewihand, cexrcul ar

upper spriggSqat 1&4@9114&“&‘}%@ VKB&'%lEh 5&5%038%0{5 raoqixo(l%);w99ss§s i's
attached tq}the bOtt%rrEE'Sdﬁ OE cross- {anne é %w nunber of ropes
are s strung on
13 TG oASY &8e (YPPSF Pa’ého" 848 POPEY13f APRSstrung
the drive %ﬂmeop19)150fs?teﬁéewﬂmrﬁlerménmﬁesmft nallirsg ithst abpEd-in t he
machi ne r agntionedesdk,0fa suspension rod attached to the end of this rope,
springs installed between this suspension rod and the above-
mentioned car for the purpose of cushioning vibrations, a
cylinder device which attenuates the above-mentioned vibrations
and has a flow control valve, a car position detector which
detects the car position in order to calculate the rope length, a
load detector for the purpose of detecting the load placed on the
car, and a control panel that calculates the characteristic



z ~a ~ zo02 -4 ropes (13) is fastened to a dead-end hitch beam (not
illustrated) of the machine room and the other end is fastened to a
dead-end hi-tch beamin the same manner as the rope of the car side}QyL nsians
of a counterweight (not illustrated) that is installed for the purpose of
count erbal ancing car (1). Coil spring.15) and a nunmber of cylinder devices
(16) are installed between the upper spring seat (12) and the | ower spring
seat (11). Cylinder devices (16) further attenuate the vibrations that are
gener at ed i, e drd heave (-19) .0f n anLs th has been
cushi oned Bgr%g‘leoncm F%‘s’ér.’ﬁ £ e (“fs) the Iﬂg Iromdg{ln ce g%g Bk QP’ §I¥8wn in
Figure 2, “k?ﬁﬁb?’i’%fésroﬂ’ﬁe e%wﬂo?ér%( Pﬁf %frﬁaltaq%riﬁ%%camr@aus@m«@@rbrtaheompper
and | ower fspghageseqt of (thd sPR)ingndipirsteon édf)red hatghs émathal ked, i nsi de
this cyli Y/ r.ad I e the_u rand,l ower
?%g"t é% e\nhaQQ PRE x?lﬂr'lg 18h! £18 Jelél B Pad 8 Q PPP 'Ll]'g?

chanbers t are forne sepa at nmeans of piston’( ~Upper
and | ower 1éh%lﬁ?)%r%° @Oy n T Ofti fRRITIRK rYé’éH’ée O?O’tqfﬁlln&a%?el)"ft Fae
fulfills theveahentdeonanybindeéxelevand $#heawwel Gner cont mol val ve (22) is
installed mdway in this tubing (21). Flow volunme control valve (22)
constricts and, rel eases, the gqperatlng oil that flows within tubing (21)

based on EBRAEHEDY PEnTRBMTEI"i8Rel (23). Asignal is input into control
panel (23) fromthe rotary encoder (24)' that is provided in the speed

regul ator or tgedd, kehigrmmdf;%pegeemﬂ%a%sg@jtda,etaesﬁgmsof t he-car,

and a signal is IsoF g islanrto control L ng)a &l agloe Ieg{%d ensor
(25) (1 oad*g8F2ct &) FERATS i % 355 CAPTERET sgf? borrPEGFFaee"t

pur pose ondétmqmpﬁhéqu‘oﬁ@rofreﬂ-ﬁée%a%%éﬁgérSmf‘?ftﬁlr?@ in the car
conpartnent (3)n Mexte ihecapenat h.@nlﬂité’l’weldndeftﬂfﬂllﬂ(ye&o(féﬁl)e ii; expl ai ned

whi l'e refgnepei g hto'lgtfv%jf?w ﬂ@%léhg}é‘{] lg Fc'oﬂgEP sk carlfdabk L(3002,55 Wen

t he passengers are boar r}!car inthe diréction of
the targefef| SFPR2HAE Fobdy Jf at‘thé'spa 8%‘?1‘bt€tdslf‘h "lr Behdat yetPRRF (1) is
det ect ed paneahs(40f isoatraegeshebE?28) cXGisepest)chasneml t(R2) | ohdast t he
passenger grhhat (gvanhoarserk car shdaves det @¢t eska tqe takatameight W (kgf)
of the cap.(lindd oW, JUSHARALAGKAEL SH)C HEBEA T hegadrney TN (He) 1s
(Formul a f)
support tabs (5, 6).
Suspension rod (9) is firmly attached facing downward
through the support channel (4), and this suspension rod (9)
extends downward through a pair of C-shaped steel [beams] which
construct the cross-head channel (2a). Circular bottom spriné
seat (10) is fastened at the tip of suspension rod (8) by means
of tightening double nuts (11). On the other hand, circular upper
spring seat (12), through which the suspension rod (9) passes, is
attached to the bottom face of cross-head channel (2a).
A number of ropes (13) are strung on car sheaves (7, 8), and
these ropes (13) are strung on the drive sheave (14) of the wind-

up mechanism that is installed in the machine room. One end of



(Here, K spring constant (Kgf/cm, and g: force of gravity (980 cnisec2)),
the characteristic vibration frequency fN of spring (15) is calculated in
control panel (23) (Step S2). Next, the position of car (1) is det%dﬂbdﬂwy
means of rotary encoder (29) (Step S3). Wien the position of car (1) is
detected, the length of the rope (13y-Between the car sheave (8) and the
drive sheave (19) of the wi nd-up nechanismis known. The characteristic

vi bration frequency f (Hz) of the above-nentioned intervening rope (13) is
(Formula 2) = n'~S2L L 2 JU 2002 -G Here, L: rope length (m, S: rope
(13) tensidopest tBHgtils Ehbtertd fmss wdwmldthiwgtﬂtaaf (scopa lpkByatkgl M,

and n: deg;rfeehefmé/aﬁrn@t Lo, [asqldckhelﬁlﬁr the i@niséslt@n@é rengy %eﬁdﬁé\h of rope
(13) is kno fromt, eﬁrlveforceo gvmn-u%tngc anism T ?he
characteri §t|€ RE3% 40 SRS P EWUERBYCT 367 TRBoTRRSH: iCBReTP T miSAVEY of rope
(13) is calcentareck iaouobatwaighganaet (23nst Beepd)SAhatNextindtizd ledbfat i on

frequency that p@rgose bkf %Ll,,&té‘,@laqg}]@gap cfarror(q; he cal cul ated characteristic
V|brat|onfre cy fN o esg n&“&r@ gn fhedch racter|§t6|c vi bration
frequency f of ’%SP ¢135% S} oLt e 1R g8V F Y He ©F efAti onshi p
of the vi Bratabie rb@queﬁ@yth%w@ea %mheew bf )i @ndptlmpalg:arﬁuronpram@ due
to the fl euavolime CoDLr®br WRIweek 2P)6)0ffurbRe £VdtthRGlaEt et Lo iblBione shown
(Nop 0ure cBar D Jde.ll o0 0| HIP AN LRl a¥2) Vs 22) ofL mé fer device

(16) is opene ation pro ion rate
(r esonanc@eFBEMSTHthag ke § 1%5enaﬁasgm%’gbmslﬁ "rc\f}écﬁé%l%ﬁ n‘é )r'rum where the
vi bration fregenicderatevides (18){ has Viscishbvy if Fihuteabhd odwprishe vhérati on

cUrve. and abrar foreraet i l“%ﬁ§1¥é.48¥b%‘t“9ﬁ“ﬁ*%°%%%*°“ Aoes! irg @ Steep
vicinity SPF P %elfé:smgigbnjs\%r 2o ?\Jgﬁtcﬂ‘eahEL gvxf%‘i‘ &"Fe %lea]tﬂd \}QFQIQE(ZZ) t he
crest of fchésv%tirlatdleén(b?bpa@g@t PReraing gi ddiml i3l ledcomes thewsppeand when
Lhe vi br athaniéwadd @haxeeess(1'e7229) thﬁtViaQEaféﬂﬁbd 'sapsi&ted ﬁylegdegg,,f'ﬂﬁ ¢
he 11 ow T inE Galer Sressant 10 éfeclfvaé‘%%é PR T RS filePEhs T
propagat i BRPRUF EPBIRI bR OMESSF ot Bt 1ehED St ¥Ry [Ranan "&ﬁefr}cteheawbratl on
frequency fiaviwlwnengbntiql’ valweopad) dondnstall et mibdeay | igw thdlsukebtont r ol
val ve (22)2h)s senlol Bfe VddHtabill Oa PfONAGRt £SO 4 RIcR sDBFONRI ela@Ws the J U L
2002 operating o0il that flows within tubing (21) based on commands
from control panel (23).

A signel is input into control panel (23) from the rotary
encoder (24) that is provided in the speed regulator or the like
for the purpose of detecting the position of the-car, and a
signal is also input [into control panel (23)] from the load
sensor (25) (load detector) that is installed in this floor
surface for the purpose of detecting the load of the passengers
riding in the car compartment (3).

Next, the operation of cylinder devices (16) is explained

while referencing the flow chart shown in Figure 3.



Thus, a decision is made as to whether the vibration frequency ratio a has
becone a = 1 (Step S6). Wien the vibration frequency ratio a becones a = 1,
the flow volunme control valve (22) has become constricted to the magi i
(Step S~). In this way, the peak of the vibration propagation rate is

| ower ed, and the resonance of the rope-613) and spring (15) can be kept

| ow. On the other hand, when the vibration frequency ratioais ar 1, the
fl ow volunme control valve (22) opens (Step S8). In this way, the vibration
propagation rate can be | owered. Therefore, the vibrations that are
propagat ed froHPERe- R PPESERRE e FFoPCRFighd PufAd- () machahi S¥RaTSSt ha car
(1) throudinet heérpediamodf thepea(de3) fdanr beehsuppedssediteopassérayeras possi bl e
even thoughatoRgvé 1Nz Rd pFi NG (LOheBE S dLHINABLRs &Y 1bbaCahRE

suppressed, t n_even |lower |evel when they are not resopngnt. Effects of

t he inventf%’ﬁ th%sﬂéXpﬁ?rhetg’eaES%," &@Srafﬁﬁeq%ertshgga?%‘é’ﬁt EBﬁ?g?%e
charact ericatr d1Vi by addtestedeqtiendptblofeidis Fopkofs hltbel azedi¥ir dm t he

l ength of yh@nl opge M=3acttheschanaeterist ircegubrayign (kzequency fN of the
spring is calculated fromthe total weight of the car; next, the vibration
frequency ratio a (u = f/fN) is calculated, and since the flow vol une
control valRpgmgtatke abovenentioned cylinder device is made so as to
constrict when a ~ 1 or at 1, the vibrations that are propagated fromthe
sheave to the car through the nmedi um gf._the rope can be kept as |ow as
possi ble even if the rope a?d;sp.rihg r€ resonant, can be suppressed to
anot her |evel |ower when not "resopapt , wn& there is no inparting of an
unpl easant sensation to the passengers in the car. 2 JUL ?.0DZ _g_ Brief
explanation of the figures Figure 1 is a plan view showi ng one application
exanpl e of ropge-type el evator related to this ipventign. Figure 2 is a
bl ock vi evxsﬁgefet hg' a%odr\}é’?’ ﬁ?’b‘ﬁ?aé"%qil!(gtfgc?)l ’oy‘?‘/nghgft %ﬂcoevmonggfﬁ‘égtc?' eration of
the cyl i nd@80dewi eec”) Fi gilre dharacheehiric FRbHRHPR HaepeeREY dnsht p bet ween
t he vi br atspaangr eTpiensy ckath Datadtd inheont fylabpia@sl prapPagatepnsnate. Figure 5

is aplan vi eWNQILt,a {h%pEBEYPPorF|o%V%E9r (ququ ‘d@(:lajzt@c?vﬂvy means of rotary
encoder (24) (Step S3;). When the position of car (1) is detected,
the length of the rope (13) between the car sheave (8) and the
drive sheave (14) of the wind-up mechanism is known. The
characteristic vibration frequency f {Hz) of the above-mentioned
intervening rope (13) is

(Formula 2)



Expl anati on of the keys 1. Car 9. Suspension rod 13. Rope 15. Spring 16.
Cylinder device 22. Flow volune control valve 23. Control panel 2 ~u~
Zoot _g_ Claim1l. A rope-type elevator characterized in that it i< dduilfped
with a car that is installed such that if can freely nove up and dowmn in a
hoi stway, a sheave that is installed ats-the top of the hoistway, a rope for
pul i ng the above-nentioned car that is suspended fromthis sheave, a
suspension rod to which the end of, this rope is attached, a spring for the
pur pose of danpening vibrations which is installed between this suspension
rod and the aboye-nentioned car, a g Iisnder dey] qe whi ch attenuates the
above- nent i oned$A%r at'i 6AB® arfd %8s (B £ 155w 9BF ukte \c SRPPOTE VEILFRItE B85iti on
detector fé&r meteddmgnithienmdi pforord (LRe ¢ka/min ender: tdparalecukate the
length of thersong) ardcd. Codd, okhpandls iwhi shr&aRlteukalrs dhedphanasteristic
vi bration fir eguency, rfomOfthteh rirv%p?oirgrgft t&gel‘gnr%;_h of L gnfst;nov s rrent%ﬁned
rope, the Ehar ac‘frér.' sti c viDbration ?requency 1N oF 'fe spring _PPSm ® car
| oad, and t Re2FesEeniisyisgt vopr Fioguénegranali 6 af @poverpenionadd inseptide so as
to constriet tdee fliBy del barculeRka0ln kainteoDfpdrta ghoyetsmdy iseped cyl i nder
devi ce when a 3 élx Qr t?xe %ib ’_h-.oéE féf\‘zéaﬁlcg { 66%] A ?D@gl@{ !c|5|: culated
'} xsnid_Z]ca]ca cat] caJca]ca]ca cafca cal ca (_:ai cal ca ca‘] ca ca]lca caﬁ ca] ca] ca
] ca] ca] ca] EaPR afRa|CACHARETE | TPARE L ST I ST iGN Pty Lon frequency £y of the
=l | wr mhc” Yipadma] cd)c apdaticadaleat eal stial edhcaion] cakgedroa dapcakopgcal caj
ca] c*a] ca] gahralsadFalgal cal cal c(a] cal N2\ AKVZHSI SURRE&R&( () ) ++, ,--%-... AL/
P/ VI zupkf a\' V] c’\a% cal c(a] ca%gqa%ca caﬁ} cg% g’\a%al\g,ca]@%alcga] C cz%:])jca] caljca]calc
a] ca] ca] ca] ca] ¢X%&] EFRFCST AP ch] TP T RO 02 NP, - % -. . . A
| LI PI VI zupkfegugnevajredfio( a] & ¢dapcuirdtdapcredreadité apcajea| b ¢q] thpca] cal c
a] 0ca] ca] caf] ed] €] caheadrajqakcad rrlral 8abep @Y {de ! ('} 0UELE () - MY
109% & () - §Lown in Figure 4. When the flow volume control valve (22) of

cylinder device (16) is opened the widest, the crest of the

vibration propagation rate (resonance point of rope (13) and

spring (15)) reaches a2 maximum where the vibration frequency

ratio is in the vicinity of "1," and when the vibration frequency

ratio exceeds "V2,” the vibration propagation rate draws a steep

curve and rapidly lowers. With the vibration frequency ratio in

the vicinity of "1" due -to constricting the flow volume control

valve (22), the crest of the vibration propagation rate gradually

becomes lower, and when the vibration ratio exceeds “VZ," the

vibration transfer rate does not become very low.

Therefore, when the vibration frequency ratio is "1," if the

flow volume control valve (22) is constricted, the wvibration

propagation rate crest becomes low. On the other hand, when the

vibration frequency ratio is not "1," the open condition of the

flow volume control valve (22) [is when] the vibration

propagation rate becomes low.



#10% (& () -

8&10% (& ()-F # &10% (& ()-F!rP1@0% h& ()-! A%) 10%#ha#h& () -

10%'h& ()-L 10 10 10! 31 109& ()-3'3110% (& ()-3'H  !}[MP1 10 h hzl‘ﬂj WB@
10 h ht 110%h h& ()-3 10% h& ()-1Fz 10% h h& ()-M Ff110% h h& ()< 1%1%
h& ()-!"/3pa?MP1l 10 h h!! 109%3G& () -

10963% ()-s! 109%G& () - GALOYGE () -!) % 109@#p#& () - 109%G& ()- p}oML 10 h
hi11og109%0H OF| & ()- 10GG

Thus, a decision is made as to whether the vibration

freguency ratio u has become u = 1 (Step Sg¢). When the vibration

frequency ratio u becomes u = 1, the flow volume contrel valve

(22)

way,

has become constricted to the maximum (Step S3). In this

the peak of the vibration propagation rate is lowered, and

the resonance of the rope (13) and spring (13) can be kept low.

On the other hand, when the vibration frequency ratio u is u =

1, the flow volume control valve ({22) opens (Step Sg). In this

way,

the vibration propagation rate can be lowered.
Therefore, the vibrations that are propagated from the drive

sheave (14) of the wind-up mechanism to the car {1l) through the

medium of rope (13) can be suppressed to as low as possible even

though rope (13) and spring (15) are resonant, and it can be

suppressed to an even lower level when they are not resonant.

Effects of the invention

As was explained above, according to this invention, the

characteristic vibration frequency f of the rope is calculated

from the length of the rope; also, the characteristic vibration

frequency £y of the spring is calculated from the total weight of

the car; next, the vibration frequency ratio u (u = f/fy) is

calculated, and since the flow volume contrxol valve of the above-

mentioned cylinder device is made so as to constrict when u =1

or u

= 1, the vibrations that are propagated from the sheave

to the car through the medium of the rope can be kept as low as

possible even if the rope and spring are resonant, can be

suppressed to another level lower when not resonant, and there is

no imparting of an unpleasant sensation to the passengers in the

car.
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I VAN :
10,,,, % ngiéuie 1 is a plan view showing one application example of a

rope-type elevator related to this invention.

Figure 2 is a block view of the above.

Figure 3 is a flow chart showing the operation of the
cylinder device.

Figure 4 is a chart showing the relationship between the
vibration frequency ratio and the vibration propagation rate.

Figure 5 is a plan view of a rope-type elevator used until

now.

Explanation of the keys

1. Car

S. Suspension rod
13. Rope

15, Spring

l16. Cylinder device
22, Flow volume control valve
23. Control panel
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Claim

1. A rope-type elevator characterized in that it is equipped
with a car that is installed such that if can freely move up and
down in a hoistway, a sheave that is installed at the top of the
hoistway, a rope for pulling the above-mentioned car that is
suspended from this sheave, 2 suspension rod to which the end of
this rope is attached, a spring for the purpose of dampening
vibrations which is installed between this suspension rod and the
above-mentioned car, a cylinder device which attenuates the
above-mentioned vibrations and has a flow volume control valve, a
position detector for detecting.the position of the car in order
to calculate the length of the rope, and a control panel which
calculates the characteristic vibration frequency £ of the rope
from the length of the above-mentioned rope, the characteristic
vibration frequency fy of the spring from the car load, and the
next vibration frequency ratio u (u = f£/fy), and is made so as to
constrict the flow volume control valve of the above-mentioned
cylinder device when u = 1 or u b 1.



