ELEVATORROPETENSIONADJUSTINGDEVICEANDELEVATORROPETENSION ADJUSTING
SYSTEM BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to an elevator rope tension adj usting device and an elevator rope tension adjusting system.
Particularly, it relates to an elevator rope tension adjusting device for adj usting rope tens ion of a main
rope which i s attached to a thimble rod belonging to a rope end portion device of an elevator so as to
suspend an ElEhAGICGRIGERI Tl ENShIONFEDI/EgNt NGIDRY SEYNDHIORATORRORE TSNS Sy$tem
provided with such elevator rope tension devices. 2. Description of the Background Art

ADJUSTI NG SYSTEM

BACKGROUND OF THE | NVENTI ON

1. Field of the Invention

The present i nventionrel atestoanel evat or ropetension
adj usti ng devi ce and an el evat or rope t ensi on adj usti ng system
Particularly, it relatesto an el evat or rope tension adj usting
devi cefor adj usti ngropetensi onof amai nropewhi chi sattached
toathinble rod bel onging to a rope end portion device of an
el evator so asto suspend an el evat or cage and a bal ance wei ght
and an el evator rope tension adjusting systemprovided with
such el evator rope tension devices.
2. Description of the Background Art

Cenerally, steel wire ropes are used as mai n ropes for
suspendi ng an el evator cage and a bal ance weight. In a
hi gh-speed and high-lifting el evator whose cage is heavy in
wei ght and whose travel islongindistance, for exanpl e, eight
totenmainropes are often used. Onthe other hand, inrecent
years, speedandliftinghei ght of el evat ors have beeni ncreased
as buil di ngs have been taller. Tension of each main rope in

such an elevator is an inportant mai ntenance itemin riding



Generally, steel wire ropes are used as main ropes for suspending an elevator cage and a balance
weight. In a high-speed and high-lifting elevator whose cage is heavy in weight and whose travel is
long in distance, for example, eight to ten main ropes are often used. On the other hand, in recent
years, speed and lifting height of elevators have been increased as buildings have been taller. Tension
of each main rope in such an elevator is an important maintenance item in riding quality. It is therefore
desired to imp@ivetaccuracy asd effeiarfayrie insgsctied and adypstonemt.ac cuAasymarticiat a large
number of such main ropes are hoisted up by a main motor. In this case, when there is an unbalance

in tens ion agengtheain RS pbere e (oo thaj Jet gsample , rope strands may be worn,

broken or cut. Occurrence of such an event adversely affects the lives of the ropes and also wears out

sheave grooves of a,haist in an earg/ stage. In addition, once uneven wear occurs in.sheaves, there
. Aﬁsun% at har e nunber _of SU{:h Hal nropes af e hol stg\d
occurs a difference in‘length among the main ropes sent out'in the case'of a [ong travel. AS a result,

the unbalance intension among the ropes is further expanded. The unbalance becomes conspicuous
in proportiot'® Mk 8idtRhEe BPHRY travel It RitBekA8R nbEER 4 Paftid Faf] iNRRAGRNERg elevator

to perform periodical adjustment of rope tension to correct the unbalance in tension caused by
variation withrtitrenisi onaines) ghbieass in raolpesmehes eequade e supdortitbe padogital, adj ustment
of rope tens ion . For example , inventions disclosed in JP-A-4-164791 and JP-A-6-345356 are known

as techniqueppepReItiagdae eapinRsSBradjusmansnOb thert JP-Adc 164 @ickas fissleged an

elevator main rope maintenance device in which hydraulic jacks temporarily provided on anchoring

tools of mai fopgs fespagtyele e VeI 19 SYBE BTG e dRg Y1syglaps tools. so

that tensions of the main ropes ¢ e adjusted to be equalized.

out sheave grooves of a hoist inanearly stage. |n addition,

once uneven wear occurs in sheaves, there occurs a difference
inlength anong the mai n ropes sent out in the case of along
travel. As aresult, the unbal anceintension anongthe ropes
is further expanded. The unbal ance becones conspicuous in

proportion to the distance of the travel. It is therefore

necessary particularly inahigh-lifting elevator to perform
peri odi cal adjustnment of ropetensiontocorrect the unbal ance
in tension caused by variation with tine.

Thus, easiness in adjustnent is requiredto support the
peri odi cal adj ust ment of ropetensi on. For exanpl e, i nventions
di sclosed in JP-A-4-164791 and JP- A-6- 345356 are known as
t echni ques supporting the easiness in adjustnment. O them
JP- A-4- 164791 has di scl osed an el evat or mai n r ope nai nt enance

device in which hydraulic jacks tenporarily provided on



On the other hand, JP-A-6-345356 has disclosed an elevator main rope tension adjusting method
intended to perform the work of adjustment easily and promptly without the necessity of adjusting the
height of a spring member relative to a thimble rod provided inside a machine beam. The
technique disclosed in JP-A-4-164791 is intended to be able to easily and uniformly adjust the
tensions of the main ropes provided in parallel. The technique disclosed in JP-A-6-345356 is intended
to make it uanedessangto ad)justahenspiring opegbee selatite icethe thimble iroe pravided inside the
machine beam, so that the labor of adjustment can be saved. Each of the techniques disclosed in

JP-A-4-164 63 angr B éub 843300 anpeits ihdl adiksBReNCRROPINasls eAsiETt BRYEYRS a device

serving to adjust the tensions of ropes is not provided with a rope turning preventing mechanism and a
rope comln%Pﬁtpﬁ%ve&tﬁng mechanism. It,is thereforg %léelyéh%teeach rope.may turn in the direction in

which the rope may be Unlaid Wieh tcearlmrs]iol?lels%%pﬂg 0 the'rope. Firfel &5 likely that the rope may

come off. At any rate, this may get in the way of the work of adjustment. SUMMARY OF THE
INVENTION THO SR8 hreRass waE dRveIopdadr e baSdtratd P e eeLRh BRI LREUMferences

of the background art. An object of the invention is to prevent each main rope to which tension is
applied in adjastmienp ofttied sérasioad)f ulsé roygeirtdmo turmhe atheldd preesritahentope workcoming off,
to thereby improve the safety in the work for adjusting the tension of the main rope and prolong the life
of the main g¥peadj ust ment easily and pronptly without the necessity of
adj usting the height of a spring nenber relative to athinble
rod provided inside a nmachi ne beam
The t echni que di scl osed in JP-A-4-164791 is intendedto
be ableto easily and uni formy adj ust the tensi ons of the nain
ropes provided in parallel. The technique disclosed in
JP- A-6-345356 i s i ntended to make it unnecessary t o adj ust t he
spring menber relative to the thinblerod provided insidethe
machi ne beam so that the | abor of adjustnent can be saved.
Each of the techni ques disclosed in JP-A-4-164791 and
JP- A- 6- 345356 asserts that adjustnment can be nade easier.
However, a device serving to adjust the tensions of ropes is
not provided with a rope turning preventing nmechanismand a
rope com ng-off preventing nechanism It isthereforelikely
that each rope may turninthe directionin whichthe rope may

be unl aid when tension is appliedto the rope. Further it is

likely that the rope may cone off. At any rate, this may get



In order to attain the foregoing object, according to a first configuration of the invention, there is
provided an elevator rope tension adjusting device to be attached to a rope end portion device of an
elevator, including: a thimble rod to which an end portion of a main rope of the elevator is attached; a
nut which is screwed to the thimble rod; a flat washer which is attached around the thimble rod and
abuts against a bottom surface of the nut; a spring which is attached around the thimble rod and which
has atop suiface bbuitiag agfaindte haitdm stirfadg of theeftat.washer ; a fixture which i s attached
around the thimble rod and which has atop surface abutting against a bottom portion of the spring and
a bottom surface abutting against adpfiagapenaieraithe tRegis eegh a split pin which is attached to a
through hole formed near a top portion of the thimble rod, so as to prevent the thimble rod from coming
off ;& rope coming-qff preyenting uns whish icludes g iilegad draing pips lgwer pagtion and a
coming-off preventing pirP, the HimbIE Y6 drawing pipe Iower%ortion being sCrevied andHttached to
the thimble rod from which the split pin has been removed, a long hole being formed in the thimble rod
drawing pip& WilkeAS6Bh tBifhca HEPRGGThBle bNALRFHBIEYSRdaA dxter tRRIaBSortion being
formed in an outer circumferential portion of an upper portion of the thimble rod drawing pipe lower
portion, the abntihg-ofrfygaverting pin bemgeingptteekinto e longheld of we thintbée sacbdrawing pipe
lower portion and the through hole of the thimble rod so as to prevent the thimble rod from coming off;
and a rope fugnipthpiey@nting dinitsvivehinsfudes a ByidiaghcoRcturiardpnafrasieny adiyslgaulic
actuator, a thimble rod drawing pipe upper portion, and a transmission tool, the hydraulic actuator
fixing portion hgving 3 anaular RAYIBALRIamAATRNIaseR . 15 AP aPYio against
the flat washer and aflowing a finger to Be inserted theretd laterally, the hydraulic actuator having an
insertion space in a central portion thereof, the insertion space allowing.the thimble rod to be attached
t0 the thimbld PG bibd SO brd, ASHYSIAUIE dcRSaiof BSIrbidbel o (R blar of the
hydraulic actuator fixing portion so as to expand/contract in an up/down direction, the thimble rod
drawing pipé @ppeaportibhHa@itey & Pettbhf surfdcet dsuthidg BghPBEa top surface of the hydraulic
actuator, the thimble rod drawing pipe upper portion being screwed to the external thread portion of
the thimble rod drawing gpratelovtes partien, ihe linsorisgjon igpldignsmittingdotruti agplies to the
thimble rod to the hydraulic actuator fixing portion. In addition, according to a second

configuratiog qfthe inysgPqlhes fohradesha PRedARsiBR Adiving Petarupplygingijope tens

ion adj usting device s according to the fir st configuration of the invention, which are attached to a

plurality of main ropes suspending an elevator cage and a balance weight, respectively; a hydraulic
ump whichSUPHILS bredbSes BITth Bl ARHR e Kb OB S REBR0 IS A B Rievices
through pressure oil supply paths respectively; and a stop valve which is provided between a duct and
the hydrauli€ peniPsé beRo éentreEcifiulaibrebeirat Ressirecditiskbti@enankuEbhBdtRE hydraulic
pump, the pressure oil supply paths being collectively connected to the duct.

towhi chanendportionof amai nropeof theel evator isattached;

a nut whichis scremedtothe thinblerod; aflat washer which
is attached around the thinbl e rod and abuts agai nst a bottom
surfaceof thenut; aspringwhichisattachedaroundthethinble
rod and whi ch has atop surfaceabuttingagai nst abottomsurface
of thefl at washer; afi xturewhichisattachedaroundthethinble
rod and whi ch has atop surface abutti ngagai nst abottomportion
of the spring and a bottomsurface abutting agai nst a fixing

menber of the thinble rod; a split pin which is attached to



According to the invention, it is possible to prevent each main rope from coming off and to prevent the
main rope to which tension is applied, from turning. As a result, the safety in the work for adjusting the
rope tension can be improved in comparison with the background art. In addition, factors which may
adversely affect the life of the main rope, such as wear, rupture or cutoff of strands of the main rope
can be eliminated to prolong the life of the main rope in comparison with the background art. BRIEF
DESCRIPTION @ Ugt: PRAMNGEd ndagp. & is apviporshoovingfthe Iseruchirataf @ typatal 2:1 roping
elevator; Fig. 2 is an enlarged view of a rope end portion device shown in Fig. 1; Fig. 3isa
front view oisg Winple)p F o VMR RIRP ABI R RAUHALIMESR B AITE B HRECIHNPRIRIB f

preventing unit whichincludes athinbleroddraw ng pi pel ower

portionandacom ng-of f preventingpin, thethinbleroddraw ng

pi pe | ower portion being screwed and attached to the thinble

rod fromwhi chthe split pinhas beenrenoved, al ong hol e bei ng

formed in the thinble rod drawi ng pi pe | ower portion to face

t he t hrough hol e of the t hi nbl e rod, an external thread portion

being forned in an outer circunferential portion of an upper

portion of the thinble rod drawi ng pi pe | ower portion, the

com ng-of f preventing pin being inserted into the |ong hole

of the thinble rod drawi ng pi pe | ower portion and the t hrough

hol e of the thinble rod so as to prevent the thinble rod from

com ng of f; and a rope turning preventing unit which includes

a hydraulic actuator fixing portion, a hydraulic actuator, a

t hi mbl e rod dr awi ng pi pe upper portion, andatransm ssiontool,

t he hydraul i c actuator fixing portion having an annul ar col | ar

inabottomportionthereof, theannul ar col | ar abutti ng agai nst

the flat washer and allowing a finger to be inserted thereto

|aterally, the hydraulic actuator having an insertion space

inacentral portionthereof, theinsertionspace allow ngthe

thinblerodtobeattachedtothethinbleroddraw ng pi pel ower



Fig. 4 is a front view of a thimble rod drawing pipe upper portion in the embodiment of the invention;
Fig. 5 is a front view of a coming-off preventing pin in the embodiment of the invention; Fig. 6is a
front view of a turning preventing pin in the embodiment of the invention; Figs. 7A-7C are views
showing a hydraulic actuator in the embodiment of the invention;

portion, the hydraulic actuator being placed on the col |l ar of
t he hydraul i c actuator fixing portionsoastoexpand/contract
in an up/down direction, the thinble rod draw ng pi pe upper
portion havi ng a bott omsurface abutti ng agai nst atop surface
of the hydraulic actuator, the thinble rod draw ng pi pe upper
portion being screwed to the external thread portion of the
t hi mbl e rod drawi ng pi pe | ower portion, the transm ssi on tool
transmttingtorque appliedtothethinblerodtothehydraulic
actuator fixing portion.

I naddition, according to a second configuration of the
i nvention, there is provided a rope tension adjusting system
i ncl udi ng: ropetensionadjustingdevi cesaccordingtothefirst
configurationof theinvention, whichareattachedtoaplurality
of mai n ropes suspendi ng an el evat or cage and a bal ance wei ght
respectively; a hydraulic punp which supplies pressure oil to
t he hydraul i c actuators of the rope tension adjusting devi ces
t hrough pressureoil suppl y pathsrespectively; andastopval ve
whi ch i s provi ded bet ween a duct and t he hydraul i ¢ punp so as
to control circulation of the pressure oil between the duct
and the hydraulic punp, the pressure oil supply paths being
col l ectively connected to the duct.

According to the invention, it is possible to prevent



Figs. 8A-80 are views showing a hydraulic actuator fixing portion in the embodiment of the invention;

Fig. 9 is a flow chart showing a work sequence for installing a rope tension adjusting device for one

main rope according to the embodiment; Figs. 10A and 10B are views specifically showing Step Si

in the work sequence,; Figs. 11A and 11B are views specifically showing Steps S2 and S3 in the

work sequence; Figs. 12A and 12B are views specifically showing Step S4 in the work sequence;
each main rope fromcom ng off and to prevent the nmain rope

to which tensionis applied, fromturning. As aresult, the
safetyintheworkfor adjustingtheropetensioncanbeinproved
in conparison with the background art. 1In addition, factors
whi ch may adversely affect the life of the main rope, such as
wear, rupture or cutoff of strands of the main rope can be
elimnated to prolong the life of the main rope in conparison
wi th the background art.
BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1is aviewshow ng the structure of atypical 2:1
ropi ng el evator;

Fig. 2is an enlarged view of a rope end portion device
shown in Fig. 1;

Fig. 3isafront viewof athinbleroddraw ng pi pe | ower
portion in an enbodi nent of the invention;

Fig. 4isafront viewof athinbleroddraw ng pi pe upper
portion in the enbodi mrent of the invention;

Fig. 5is afront view of a com ng-off preventing pin
in the enbodi nent of the invention;

Fig. 6 is afront viewof a turning preventing pinin
t he enbodi nent of the invention;

Figs. 7A-7C are views show ng a hydraulic actuator in



Figs. 13A and 13B are views specifically showing Step S5 in the work sequence; Figs. 14A and 14B
are views specifically showing Step S6 in the work sequence,; Figs. 15A and 15B are explanatory
views showing the principle for adjusting tension in the rope tension adjusting device according to the
embodiment of the invention; and Fig. 16 is a view showing the configuration of a system
according to the embodiment of the invention, in which tensions of a plurality of main ropes can be
adjusted unforenlgnbodi nent of the invention;

Fi gs. 8A-8Carevi ews show ng a hydraul i c actuat or fi xi ng
portion in the enbodi nent of the invention;

Fig. 9 is a flowchart show ng a work sequence for
installing a rope tension adjusting device for one nain rope
according to the enbodi nent;

Figs. 10A and 10B are views specifically show ng Step
S1 in the work sequence;

Figs. 11A and 11B are views specifically show ng Steps
S2 and S3 in the work sequence;

Figs. 12A and 12B are views specifically show ng Step
S4 in the work sequence;

Figs. 13A and 13B are views specifically showi ng Step
S5 in the work sequence;

Figs. 14A and 14B are views specifically show ng Step
S6 in the work sequence;

Fi gs. 15A and 15B are explanatory views show ng the
principlefor adjusting tensioninthe rope tension adjusting
devi ce according to the enbodi nent of the invention; and

Fig. 16 is a viewshow ng the configuration of a system
accordingtothe enbodi ment of theinvention, i nwhichtensions

of a plurality of main ropes can be adjusted uniformy.



DETAILED DESCRIPTION OF THE INVENTION An embodiment of the invention will be
described below with reference to the drawings. Fig. 1 is a view showing the structure of a typical 2:1
roping elevator . As shown in Fig . 1, a machine room 2 s provided in a top portion of a hoistway 1
which is, for example, formed

DETAI LED DESCRI PTI ON OF THE | NVENTI ON

An enbodi nent of the invention will be described bel ow
wth reference to the draw ngs.

Fig. 1is aviewshow ng the structure of atypical 2:1
ropingelevator. AsshowninFig. 1, anmachi neroom2i s provi ded
inatop portion of a hoistway 1 whichis, for exanple, forned
ina building, and a hoist 3 is placed in the machi ne room 2.
The hoi st 3 has an el ectric notor and a sheave which is driven
by the el ectricnotor. Theelectricnotor is placedonafloor
of the machine room2. One end side of a main rope 4 is wound
around t he sheave. On one side of the mai nrope 4, an el evat or
cage 5is suspended through athinblerod6 and a spring 7 which
bel ongto arope end portiondeviceasw || be describedl| ater.

On the other hand, a defl ector sheave 8 i s provi ded on
a beamof the machine room2inthe top portion of the hoi stway
1. A portion of the main rope 4 reaching the other side is
wound around t he defl ector sheave 8. The main rope 4 wound
around t he defl ector sheave 8 i s suspended i n t he hoi stway 1.
A bal ance wei ght 9 i s suspended at a | ower end of the nai n rope
4. \When the electric notor of the hoist 3 is driven in the
el evat or configuredt hus, thesheavefixedtotheel ectric notor

is rotated. Wth the rotation of the sheave, the nmain rope



in a building, and a hoist 3 is placed in the machine room 2. The hoist 3 has an electric motor and a
sheave which is driven by the electric motor. The electric motor is placed on a floor of the machine
room 2. One end side of a main rope 4 is wound around the sheave. On one side of the main rope 4,
an elevator cage 5 is suspended through a thimble rod 6 and a spring 7 which

4 noves so that the el evator cage 5 and the bal ance wei ght 9
can nove up/down i n opposite directions to each other in the
hoi st way 1.

Fig. 2is anenlarged viewof the rope end portion device
showninFig. 1. AsshowninFig. 2, theropeendportiondevice
includes the thinble rod 6, a |l ock nut 11, a flat washer 10,
the spring 7, afixture 62 and a split pin12. An end portion
of the main rope 4 is connected to a | ower end of the thinble
rod 6. The lock nut 11 is attached tothe thinblerod 6. The
t hi nbl er od 6 abut s agai nst afi xi ngnmenber 61t hroughthefi xture
62 on the | ower portion side thereof. The flat washer 10 is
di sposed abovethefixture62. Thespring7isdisposedbetween
the fixture 62 and the flat washer 10 so as to give an el astic
force to separate the fixture 62 and the flat washer 10 from
each ot her.

The | ock nut 11 i s di sposed on the flat washer 10. The
| ock nut 11 is constituted by two nuts 1la and 11b. The | ock
nut 11 is screwed to an external thread portion forned in an
upper portion of the thinble rod 6 so as to press the spring
7 through the flat washer 10 i n the | ongi tudi nal direction of
the spring 7. Thus, the spring length of the spring 7 is

regul atedsothat anel asti cforcecanbegeneratedinaccordance

10



belong to a rope end portion device as will be described later. On the other hand, a deflector sheave 8
is provided on a beam of the machine room 2 in the top portion of the hoistway 1. A portion of the main
rope 4 reaching the other side is wound around the deflector sheave 8. The main rope 4 wound
around the deflector sheave 8 is suspended in the hoistway 1.

withtheregul atedspringlength. Athroughhole6aisprovided
(see Fig. 3) inanillustrated hi ghest portion of the external
threadportionof thethinblerod6. Thesplitpinl2isinserted
into the through hole 6a so as to prevent the thinble rod 6
fromcom ng of f.

The thinblerod 6is fixedtothe fixing nenber 61. The
main rope 4 is attached to the I ower end of the thinble rod
6 projecting dowmmward fromthe fixing nenber 61. The rope
tensi on adj usting device is attached to an upper side of the
flat washer 10 of the thinble rod 6.

The rope tensi on adj usting deviceis nainly constituted
by the thinble rod 6, the fixture 62, the spring 7, the flat
washer 10, the nut 1l1a, ahydraul i cactuator 17whichisattached
to an upper portion side of the thinble rod 6, a thinble rod
drawi ng pi pe upper portion 14, a safety pin 16 and a thinble
rod drawi ng pi pe | ower portion 13, as shown in Figs. 14A-14B
and Figs. 15A-15B.

Athinble rod drawi ng pipe is attached to the external
t hread portion of the upper portion of thethinblerod6. The
thinbl e rod drawi ng pi peis constituted by two parts, that is,
t he t hi nbl e rod drawi ng pi pe | ower portion 13 and the thinbl e

rod draw ng pi pe upper portion 14. Fig. 3is afront viewof

11



A balance weight 9 is suspended at a lower end of the main rope 4. When the electric motor of the
hoist 3 is driven in the elevator configured thus, the sheave fixed to the electric motor is rotated. With
the rotation of the sheave, the main rope 4 moves so that the elevator cage 5 and the balance weight
9 can move up/down in opposite directions to each other in the hoistway 1.

the thinble rod drawi ng pi pe | ower portion 13 shown in Figs.
14A- 14Band Fi gs. 15A-15B. Fig. 4isafront viewof thethinble
rod drawi ng pi pe upper portion 14.

The t hi nbl e rod drawi ng pi pe | ower portion 13 is screwed
and attached to t he external thread portion of the thinblerod
6 fromwhichthe split pin12 showmn in Fig. 2 has been renoved.
A com ng-off preventinglong hole 13ais fornedinthethinble
rod drawi ng pi pe | ower portion 13 so as to face the through
hol e 6a of the thinble rod 6. An external thread portion 13c
is formed above the com ng-off preventing | ong hole 13a and
inanouter circunferential portionof thethinbleroddraw ng
pi pe | ower portion 13. Further, aturning preventing pinhole
13bis forned as a through hole in the external thread portion
13c.

The thinble rod drawi ng pi pe upper portion 14 has an
internal thread portion which can be screwed and attached to
t he external thread portion 13c of thethinbleroddraw ng pi pe
| ower portion 13. Abottomsurface of thethinbleroddraw ng
pi pe upper portionl4abutsagai nst atopsurfaceof thehydraulic
actuator 17.

Fig. 5is afront viewof the com ng-off preventing pin

15. The com ng-off preventing pin 15 is inserted into the

12



Fig. 2 is an enlarged view of the rope end portion device shown in Fig. 1. As shown in Fig. 2, the rope
end portion device includes the thimble rod 6, a lock nut 11, a flat washer 10, the spring 7, a fixture 62
and a split pin 12. An end portion of the main rope 4 is connected to a lower end of the thimble rod 6.
The lock nut 11 is attached to the thimble rod 6. The thimble rod 6 abuts against a fixing member 61
through the fixture 62 on the lower portion side thereof. The flat washer 10 is disposed above the
fixture 62. Thersipniggof it gisposed batveem tha dixee362aind tieetflat wislsbar A0 do asitagive an
elastic force to separate the fixture 62 and the flat washer 10 from each other. The lock nut 11 is

disposed orggdla!dashasd: THR laok syt L4 e cORPULIRY R roaws harad Lhpathelock nut 11

is screwed to an external thread portion formed in an upper portion of the thimble rod 6 so as to press
the spring 7rtt6ré)%;h the fla]i washer 10 in the I?rhqltu Ineal rdggcéoprog the s nni7. EhL%Sr, 5'}% spring

length of the spring Sialsarsegu?at%l%vc()e %attapnee astic force can be genrgr%tf)e in é)cfordance with the

regulated spring length. A through hole 6a is provided (see Fig. 3) in an illustrated highest portion of
the externaltheddpbRRIrfortAE tHihfNe RSd Bi Bthd MehirPP3 id BBeddd into the through hole 6a so

as to prevent the thimble rod 6 from coming off. The thimble rod 6 is fixed to the fixing member
61. The main rope 4Fs@ttdched aoftheldwer emdadf thieehimble rod 6 pesjectingrdopinwvar@l. from the
fixing member 61. The rope tension adjusting device is attached to an upper side of the flat washer 10

of the thimbipn@d & ni nd herieperensign Bdivste dsdeiess isgBainly cansiiesh ynthedgimble rod 6,
the fixture 62, the spring 7, the flat washer 10, the nut ha, a hydraulic actuator 17 whi chis attached to

e RS Bt £ N e PR e ey o 0

toahydraulicactuator fixingportion 18 (see Figs. 8Ato 8C).

Figs. 7A-7C are views show ng the hydraulic actuator.
Fig. 7Ais afront view, Fig. 7Bis a side view, and Fig. 7C
is a view show ng an exanple of an internal structure. The
hydraul i c actuator 17 is attached to an outer circunference
of acylindrical portionof thethinbleroddraw ng pipe | ower
portion 13 where the long hole 13ais formed. Therefore, the
hydraul i ¢ actuator 17 has a columar insertion space 17c on
its central side. The insertion space 17c is inserted into
the thinble rod drawi ng pi pe | ower portion 13 and placed on
a collar 18a of the hydraulic actuator fixing portion 18. 1In
this state, a piston rod 17d of the hydraulic actuator 17
expands/ contracts vertically.

In the hydraulic actuator 17, an annul ar cylinder 17e

is provided in an annul ar portion of an outer circunference

13



A thimble rod drawing pipe is attached to the external thread portion of the upper portion of the thimble
rod 6. The thimble rod drawing pipe is constituted by two parts, that is, the thimble rod drawing pipe
lower portion 13 and the thimble rod drawing pipe upper portion 14. Fig. 3 is a front view of the
thimble rod drawing pipe lower portion 13 shown in Figs. 14A-14B and Figs . 15A-15B. Fig. 4 is a front
view of the thimble rod drawing pipe upper portion 14. The thimble rod drawing pipe lower portion
13 is screwert anbattachedtto dhespxderaal toeadTpmtionl af tioke thibeei redsGritbimewhidiatie split pin
12 shown in Fig. 2 has been removed. A coming-off preventing long hole 13a is formed in the thimble

rod drawingie joyvgra1oripid R seras indfaghig Hirogeh holsnba pf thesthipelgrod 6. An external

thread portion 13c is formed above the coming-off preventing long hole 13a and in an outer

circumferential portion of the thimble rod drawi ipe lower partion ]AﬂFurth r, a turning preventing
pin hole 13bCi'srf8rung Bgréct%rgﬁgﬁﬁ%lé pnsﬁrepgx(%fnsaﬁ) ?}?r%a%c}%drtion cr.]mﬁ aﬁ'h%' tﬁltr%e rod
drawing pipe upper portion 14 has an internal thread£ortion which can be screwed and attached to

the external¥iffehd pHtiBhi 2 ioPttARBYE IRP8FakiRy pipE B RESHORAER Y3 A hshdM Qurface of

the thimble rod drawing pipe upper portion 14 abuts against atop surface of the hydraulic actuator 17.
iFnig. E;] Ls a frandview oftlsucdrairg-dbifrievdrtiad gip PRrTHeocoirsngrasipreedntingepindds inserted
o fromthepistonl7f towardatopportionof t hehydraulicactuator
17. A hydraulic valve 17b is connected to the cylinder 17e
t hrough a hydraul i c path 17g soastocontrol supply of pressure
oil froma pressure oil source which will be described | ater.
Abody portionof thehydraulicactuator 17is, for exanpl e,
formed integrally so that the strength thereof is increased
to prevent the pressure oil froml eaki ng fromthe body porti on.
| naddi ti on, thehei ght-directionsizeof thehydraulicactuator
17 may be reduced to cope with the case where aninstallation
space is small. Further, the dianeter size of the insertion
space 17c may be set in consideration of the inclination of
theminrope4andtheinstallationspace. This candeal with
the inclination of the main rope 4 which may i nevitably occur
when the main rope 4 is hoisted. The integral formation of
t he body portionor thesettingof thedianeter of theinsertion

space 17c candeal withthecasewhereal ateral forcei s applied

tothemainrope4whenthethinbl eroddraw ngpi pel ower portion

14



coming-off preventing long hole 13a of the thimble rod drawing pipe lower portion 13 and the through
hole 6a of the thimble rod 6 so as to prevent the thimble rod 6 from coming off from the thimble rod
drawing pipe lower portion 13. Fig. 6 is a front view of the turning preventing pin 16. The turning
preventing pin 16 serves as a transmission tool by which torque given to the thimble rod 6 can be
transmitted to a hydraulic actuator fixing portion 18 (see Figs. 8A to 80). Figs. 7A-70 are views
showing thellg/drallicsactnatoabiis 7Agaarfeant tviev, g n7B ape side view, and Fig. 70 is a view
showing an example of an internal structure. The hydraulic actuator 17 is attached to an outer
circumference of a qyfingyisal PEHION ©f HiestBiTHIE 'A% Af VARG RIP AR nocsv%ﬂe%whege the long
hole 13a is formed. Therefore, the hydraulic actuator 17 has a columnar insertion space 17c on its
central side.s'(léh? ir]i')s,etrtion spagce I17 ieSr iﬂg rtgd iqtg étée t?inﬁlfe r%d Ireltqvgng pi'p}ee Ioa/\r/]%{ portion 13 and
placed on a toftar 184 OF the ﬁ‘ydrau iC actuator Tixing portion 18 IRXhis'S aete, a piston tod17d of the
hydraulic actuator 17 expands/contracts vertically. In the hydraulic actuator 17, an annular
cylinder 17685 RoNAEd I BhafmUMr pEBOR St iaPodiéf cIrEu%&enE@ dfShE HdBHoRSpace 17c.
The cylinder 17e is smaller than the radial width of the annular portion of the outer circumference of
the insertiors$paueet 7s et ahrblhr tpisteadirf & inserteedhto tHencylmder &TeoThegigtonaod 17d
having a driving surface 17a in its top portion is provided to extend from the pi ston 1 7f toward a top
portion of thegwdraslhaetumiona 7. A Rydratlis yatveck/ B isieongecwidniedhescdinder  4gthrough a
hydraulic path 179 so as to control supply of pressure oil from a pressure oil source which will be
described Ia{e7r o A body portion of the hydraulic actuator 17 is, for example , formed integrally so
that the strengtm thereof is increased to prevent the pressure oil from leaking from the body portion. In
addition, the height-direction sjze of thehydraulic actuator 17 may be reduced to cope with the case
where an installatiors 585ce RS HFrher SR (ﬁg‘rﬂ\%é?%iféqgf/ ¥anastibe sﬁ&[:pg::ﬁermay be set
in consideration of the inclination of the main rope 4 and the installation space. This can deal with the
inclination of the maiResie aWAiIBh mEy the@tablg ctduraviiery tievndih Gop8@ isshéissédleThe integral
formation of the body portion or the setting of the diameter of the insertion space 17c can deal with the
case where i latgrahfaiceiig agldadcstatke maionepe vi whenake ihimble rasgl drawing pipg. lower
portion

8A. The hydraulic actuator fixing portion 18 has an annul ar
collar 18a and plate-like turning preventing pin guides 18b
whi ch are attached to face an outer circunferential portion
of thecollar 18a. Thecollar 18aislocatedinalower portion
of the hydraulic actuator fixing portion 18. The turning
preventing pi n gui des 18b are paired and attached t o be opposed
to each other and to extend upward fromthe collar 18a.

A bottomportion of the collar 18a al ways touches a top
surface of the flat washer 10 so as to abut against the top
surface of the flat washer 10 as shown in Figs. 14A-14B and
Figs. 15A-15B. A round hole 18d into which a finger can be

inserted laterally is fornmed in a side surface of the coll ar
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13 tilts and abuts against the main rope 4. In addition , in thi s embodiment , a seal member for
securing seal between an internal surface of the cylinder 17e and an external surface of the piston 17f
in Fig. 70 is formed as a slipper seal 17h1 to secure the seal. In this embodiment, a seal member on
an internal surface side is formed as an 0-ring 17h2. Figs. 8A-80 are views showing the hydraulic
actuator fixing portion 18. Fig. 8A is a front view, Fig. 8B is a side view, and Fig. 80 is a sectional view
taken on lind 8hin Figh &Aldihe loydraalic actiatyy fxirgy pattiongl&has goiadeulayrglliaolléa and
plate-like turning preventing pin guides 18b which are attached to face an outer circumferential portion

of the collar ga. iTher erllap 4 Saris degated i Ailayeppetion ofihedverauicretygiprdixing portion 18.

The turning preventing pin guides 18b are paired and attached to be opposed to each other and to

extend upward from the cpllar 18a. A bottom portipn of collar,18a always touches a top
curtace of totawalhis L0 o8 o s kTR PR R R e bt o e BRI H R o i
Figs. 14A-14B and Figs. 15A-15B. A round hole 18d into which a finger can be Inserted laterally is
formed in a SITSUMABE BY BTE LABP1BAGh 84AE6R [ £ELinihg bR&/EHEIRY PHRIFYEMrgSble 18c is

formed in each turning preventing pin guide 18b so as to face the turning preventing pin hole 1 3b .
The aforementiomged tenimngrdvenéagl@e 1E id insettedintoghertaxend ipreyvgntingpindgpsde long
holes 18c of the turning preventing pin guides 18b and the turning preventing pin hole 13b of the
thimble rod deyvingdPiPedon@r MoRPP A8y ent iRty PihaHEIve char showe envers| sequsnce for

installing the rope tension adjusting device for one main rope 4 according to the embodiment.
drawi ng pi pe | ower portion 13.

Fig. 9 is a flowchart show ng a work sequence for
installingthe rope tension adjusting device for one mai nrope
4 according to the enbodi nent.

In this work sequence in Fig. 9, processings fromStep
SltoStepS6arecarriedout sequentially. Intheworksequence,
first in Step S1, as shown in Figs. 10A-10B, the split pin 12
(see Fig. 2) attachedtothethinblerod 6 is renoved, and t he
lock nut 11 is then unlocked. That is, of the two nuts 1la
and 11b, the upper nut 11b is renoved and only the | ower nut
llais left behind. Fig. 10Ais a front view showi ng a main
portionof thethinblerod6, and Fi g. 10Bi s asi de vi ewt her eof .

Next, in Step S2, as shown in Figs. 11A-11B, the thinble
rod drawi ng pi pe | ower portion 13 is attached to the thinble

rod 6. An internal thread portion is formed in the thinble

rod drawi ng pi pel ower portion13inadvance sothat thethinble
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In this work sequence in Fig. 9, processings from Step S 1 to Step S6 are carried out sequentially. In
the work sequence , first in Step SI, as shown in Figs. 10A-10B, the split pin 12 (see Fig. 2) attached to
the thimble rod 6 is removed, and the lock nut 11 is then unlocked. That is, of the two nuts ha and 11b,
the upper nut bib is removed and only the lower nut

rod drawi ng pi pe | ower portion 13 can be screwed to the thinble
rod 6. The thinble rod drawi ng pipe | ower portion 13 is
sufficiently screwed to the thinble rod 6 so that the t hrough
hol e 6a for the split pin 12 renoved in Step S1 can be | ocat ed
to face the com ng-of f preventing pin |ong hole 13a provided
in the thinble rod drawi ng pi pe | ower portion 13.

Further, in Step S3, as shown in Fig. 11A, the com ng-off
preventing pin 15 is inserted and attached into the through
hol e 6afor the split pin 12 t hrough the com ng-of f preventing
| ong hol e 13a provided in the thinble rod drawi ng pi pe | ower
portion 13. The length of the com ng-off preventing pin 15
is set to be short enough for its opposite end portionsto stay
in the com ng-off preventing pin |ong hole 13a when the
com ng-of f preventingpinl5isinsertedintothethrough hole
6a and pl aced i n a predeterm ned position. Thus, evenif the
thinblerod6 falls down, the com ng-off preventing pin 15 can
abut agai nst al ower end of the com ng-off preventing pinlong
hol e 13a so that the com ng-of f preventing pin 15 can function
as a stopper. As aresult, the main rope 4 is prevented from
comng off. That is, evenif the thinble rod 6 seeks to fall
down fromthe thinble rod drawi ng pi pe | ower portion 13 for

sone reason, the com ng-off preventing pin 15 can abut agai nst
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ha is left behind. Fig. 10A is a front view showing a main portion of the thimble rod6, andFig. 10B is a
side view thereof. Next, in Step S2, as shown in Figs. 11A-11B, the thimble rod drawing pipe lower
portion 13 is attached to the thimble rod 6. An internal thread portion is formed in the thimble rod
drawing pipe lower portion 13 in advance so that the thimble

a |l ower portion of the com ng-off preventing | ong hole 13a so
as to prevent the thinble rod 6 fromfalling down. Fig. 11A
is afront viewshow ng a state where the thinble rod draw ng
pi pe | ower portion 13 has been attached to the thinble rod 6,
and Fig. 11B is a side view thereof.

In Step S4, as shown in Figs. 12A-12B, the collar 18a
of the hydraulic actuator fixing portion 18 is insertedto an
outer circunferential portion of the thinbleroddraw ng pipe
| ower portion 13 sothat the collar 18ais di sposed onthe fl at
washer 10 soastosurroundthenut 11a. Further, the hydraulic
actuator 17 is disposed onthe collar 18a. At that tine, the
i nsertion space 17c of the hydraulic actuator 17 is inserted
to the thinble rod drawi ng pi pe | ower portion 13 so that the
hydraulic actuator 17 i s di sposed to surround the thinble rod
drawi ng pi pe | ower portion 13.

In the hydraulic actuator 17, pressure oil flows into
theinternal cylinder 17ethroughthe hydraulic val ve 17b shown
in Figs. 14A-14B etc., or flows out fromthe inside, due to
driving of a hydraulic punp 170 as a dri ve source shownin Fig.
16. Thus, the pistonrod17d expands/contracts. |Inaddition,
as descri bed previ ously, the turning preventing pinguidelong

hol es 18c are provided in the turning preventing pin guides
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rod drawing pipe lower portion 13 can be screwed to the thimble rod 6. The thimble rod drawing pipe
lower portion 13 is sufficiently screwed to the thimble rod 6 so that the through hole 6a for the split pin
12 removed in Step 51 can be located to face the coming-off preventing pin long hole 13a provided in
the thimble rod drawing pipe lower portion 13. Further, in Step S3, as shown in Fig. 11A, the
coming-off preventing pin 15 is inserted and attached into the through hole 6a for the split pin 12
through the temisg-afhareveheng uongigleddagmovidgd pn thel éhivdnte bed giuiwlied @pemower
portion 13. The length of the coming-off preventing pin 15 is set to be short enough for its opposite end
portions to siRw i theecamingrpfEpraygngng Liriofnhelp 133 WhaR the coming-efimraenting pin 15
is inserted into the through hole 6a and placed in a predetermined position. Thus, even If the thimble
rod 6 falls d?vr\]/nat(gleucqmin foﬁ:) fret[v Qtirrl% rﬁgn %% can (%JUt against a lower end of the coming-off
preventing pin Iond Role 34 so’that the €6 mg-oi!? preventing pin 15 can function as a stopper. As a
result, the main rope 4 is prevented from coming off. That is, even if the thimble rod 6 seeks to fall

down from the thimbTé SodldAiving biRNowEPBEIoN1RGS ShlErehss e e QriguWit freventing

pin 15 can abut against a lower portion of the coming-off preventing long hole 13a so as to prevent the
thimble rod adtamafallindg dawngFigodiLiAds alfforitagebshowaig acterd viheré iee thitndfe rod drawing
pipe lower portion 13 has been attached to the thimble rod 6, and Fig. 11B is a side view thereof.

In Step S4, ap sbawndn &ids. 424428 die 60llaneSamnfibe avdoaule aciuatpipibdagl pakken 18 is

inserted to an outer circumferential portion of the thimble rod drawing pipe lower portion 13 so that the

collar 18a is dj th erfﬁBs S o surrqun t urther, the hydraulic
actuator 17 %(BEE(E?)%%? rggr’\ t?wagl %IOYE@B& t tﬁlagt tfgrlneg,vt g irYSe%%r? lép%?:eegfl‘ic of the hydraulic actuator
17 is inserted to the thimbla, rod drawingspi%e lower portjon 13 so that the hydraulic actyator 17 is
disposed to surrounhTh@4finibi8RodtdFawity PR A62BhNS P! Pe HRRE hyRPAGICbtuator 17,

pressure oil flows into the internal cylinder 17e through the hydraulic valve 17b shown in Figs.
14A-14B etd. 4ot o8- ®WEDANBedhsiae gk t® drivth@st &hyatadity gatprorc 498 drd& source
shown in Fig. 16. Thus, the piston rod 17d expands/contracts. In addition, as described previously, the
turning prevefiting@in giliablleng balasr ERd arg piopisledondhe panirigopreventing pirepuigss

as shown in Figs. 13A-13B. An adjustnent start |ine 14a and
an adj ust ment end | i ne 14b whi ch ar e used when t he rope t ensi on
i sadjustedareprovidedinthesurfaceof thethi nbl eroddraw ng
pi pe upper portion 14 as shown in Figs. 15A-15B which w Il be
descri bed later.

Fig. 13Aisafront viewshow ng astate wherethethinble
roddraw ng pi pe upper portionl4hasbeenattachedtothethinble
rod drawi ng pi pe | ower portion 13, and Fig. 13Bis a side view
t her eof .

Finally, in Step S6, as shown in Figs. 14A and 14B, the
turningpreventingpinl6isinsertedintotheturningpreventing

pi ngui del ong hol es 18c of t he hydraul i cactuator fixingportion
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18b so that the turning preventing pin 16 can be guided even when the thimble rod 6 is drawn up to
contract the spring 7 in adjustment of the rope tension. Fig. 1 2A i s a front view showing a state
where the hydraul ic actuator fixing portion 18 has been attached to the outer circumferential portion of
the thimble rod drawing pipe lower portion 13, and Fig. 12B is a side view thereof. In addition, the
thimble rod drawing pipe upper portion 14 is screwed and attached to the external thread portion 13c
of the thimblE8rahdraviadt pipailoweppertientidig Hiap BSlas sBawofintfgst h3AdiI38. rAvdadjustment
start line 14a and an adjustment end line 14b which are used when the rope tension is adjusted are
provided in theairfageppibe thinapleyoptdrawingpins HRBE! PRIoRH adsShewsdp g r15A-158
which will be described later. Fig. 13A is a front view showing a state where the thimble
roddrawingpipe upper portion 14 has n attached to the thimble rod drawing pipe lower portion 13,
and Fig. 198 ok R e P T e el B PR 08 e
turning preventing pin 16 is inserted into the turning preventing pin guide longholes 18c of the
hydraulic acktBF ixmepBHRM 18 BhdaReRuRiing bréVertiy giWHHIé‘Q%rcﬁ‘fﬁ@tthiHﬂ)IQ'réb drawing
pipe lower portion 13 so that the hydraulic actuator fixing portion 18 and the thimble rod drawing pipe
lower portiod @3 afeacdupled twithneash asiseaih/ the tunniagrelveating fpén el gathqgiortibe is
assembled thus so that the weight of the hydraulic actuator 17 is applied to the collar 18a of the
hydraulic actyaipaiixing peetianl®rAg a re Suip @l fristonal resistapep|farceiagaingt theorque given
to the collar 18a acts between the collar 18a and the flat washer 10. Thus, when a force to turn the

thimble rod §i njtted.t ] ing PiNcL6 he_tyrni ting pin 16
together witt Tk T G Rb ot O e A Erevan i Pt i ibUray by The collar

portion 18a of the hydraulic actuator fixing portion 18. In this manner, the thimble rod 6 can be
prevented frroﬁﬂLﬁﬁiﬂﬁ??hgpfs?ﬁ]@%'ir{gﬁgpet RGHiO RorHe Y tPiHRirfiBle! BH 618Rd whose

tension is adjusted can be prevented from turning.
acts betweenthe collar 18a and the fl at washer 10. Thus, when

aforcetoturnthethinblerod6istransmttedtothe turning
preventing pin 16 so as toturn the turning preventing pin 16
together with the thinble rod 6, the notion of the turning
preventing pin 16 i s bl ocked by the collar portion 18a of the
hydraul i c actuator fixing portion 18. In this manner, the
thimbl e rod 6 can be prevented fromturning. That is, the main
rope 4 whichisconnectedtothethinblerod®6 and whose tension
is adjusted can be prevented from turning.

Fig. 14Aisafront viewshow ng a state wheretheturning
preventing pin 16 has been attached to the hydraul i c act uat or
fixing portion 18, and Fig. 14B is a side view thereof.

The rope tension adjusting device according to the

enbodi ment, whi chhas beenattachedthus, candrawupthethinble
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Fig. 14A is a front view showing a state where the turning preventing pin 16 has been attached to the
hydraulic actuator fixing portion 18, and Fig. 14B is a side view thereof. The rope tension
adjusting device according to the embodiment, which has been attached thus, can draw up the thimble
rod 6 and contract the spring 7 to thereby adjust the rope tension in accordance with the principle of
operation shown in Figs. 15A-15B. That is, in the state where the rope tension adjusting device
according ta e @mbddiorent hes beersaitached toothé dhiathjeaddus ag stommpie FehiSén the
hydraulic pump 170 shown in Fig . 16 as will be de s cribed later is operated so that pre s sure oil is

made to flow intgdhe CYURY I Brofthe NYArHdicAUBIor dde st BipWhdihPiSiorigd 17d of the

hydraulic actuator 17 expands. Thus, the thimble rod drawing pipe lower portion 13 and the thimble

rod drawinggcg&g JBRer portion 14 seek to be drawn up as the driving surface 17a of the piston rod 17d
moves up. On thiS 0ccasion, the thimble rod 6 coupled with the thimble rod drawing pipe lower portion
13 and the thimble rod drawing pipe upper portion 14 also seeks to be drawn up. When the thimble rod

6 seeks to be drawnTt}&in this hdhidietsd AhBnabREeLd REpL O HBRR! RMHtR&IVShdEe spring 7

following the flat washer 10 pushed down is also contracted and bent as shown in Fig. 15B. Here,
the hydraulideciuatoTT badiangnit in ith expabdidg seoke hAschrelayatddiadtaterit ovdrhdas to be
performed while making sure that the top portion of the hydraulic actuator 17 is located between the

adjustment startrisieclAa deddbesadivptmgiegd lisa 14hpravidedin the phimpleroka@xring pipe

upper portion 14.
inFig. 16asw || bedescri bedl ater i soperatedsothat pressure
oil ismadetofl owi ntothecylinder 17gof t hehydraul i cact uat or
17. As aresult, the pistonrod 17d of the hydraulic actuator
17 expands. Thus, the thinble rod draw ng pi pe | ower portion
13 and the thinble rod drawi ng pi pe upper portion 14 seek to
be drawn up as the driving surface 17a of the piston rod 17d
nmoves up. On this occasion, the thinble rod 6 coupled with
the t hinbl e rod drawi ng pi pe | ower portion 13 and the thinble
rod drawi ng pi pe upper portion 14 al so seeks to be drawn up.
When the thinble rod 6 seeks to be drawn up in this manner,
the flat washer 10 i s pushed down rel atively, and the spring
7 followng the fl at washer 10 pushed down i s al so contracted
and bent as shown in Fig. 15B.

Here, the hydraulic actuator 17 has a limt in its

expandi ng stroke. Accordingly, adjustnent work has to be

per formedwhi | e maki ngsurethat thetopportionof thehydraulic
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In addition, when the nut ha floats above the flat washer 10 as shown in Fig. 15B, a finger is inserted
into the round hole 18d formed in the collar 18a as shown in Fig. 8A so as to rotate and move the nut
ha to the lower side of the thimble rod 6 till the nut ha abuts against the flat washer 10. The moving
direction and the moving distance of the nut lla are defined in accordance with the rotating direction of
the nut 1 1 a relative to the external thread and the pitch of the external thread. When the
pressure apatedita the aylinderl loeatfatiedsdnadic atteatatj Usismenmovedanttheistatelwere the nut
1 1 a has been moved to abut against the flat washer 10, the piston rod 17a is contracted, and the
Spring 7 is rgsi@rechto Hig sbeenpaRding forB apdhestaliei hawn i Fide 1A Aue &0 3 @wn elastic
force. In this state, the length of the thimble rod 6 projecting upward from the flat washer 10 is longer
than that in ¢ e case of EIE 86. Tréus, th? tt(?rbsri]oq:g.e. rope tension) of the main rope 4 connected to
the thimble rod 6 is ﬁigHe thannRat tiPthen. ig. 1 5A i s a view showing an initial state before pre
s sure oil is made to flow into the hydraulic actuator 17. Fig. 15B is a view showing a state where the

pressure oil has bedn3&l {d M WRSThE RS dreLIk LR {U85 57aB VAt feadphR§eT  Fig. 16

is a view showing the configuration of a system in which rope tensions of a plurality of main ropes 4
can be adjudtedasitdrmm usimgrihe. afbbBnentibned principle obepdradonninothiehsy stemrethown in Fig.
16, rope tension adjusting devices according to the embodiment, including hydraulic actuators 17, are

disposed in g end paricisnefdhe maiRdopes Kaespeetively, anslhpresauls gl issaippljeddo the
hydraulic actuators 17 of the rope tension adjusting devices in the end portions of the main ropes 4 by

the hydrauli guap 470 Jhis.diyeroRs (Bsionef e mainageesd ean be e Haifarmy

On that occaslion, a stop va s provided between a hydraulic adjustment duct 21 and the
hydraulic pump, 170. Pressure oil supply paths 20 of the h ulic actuators 17 are collectively

dr
connected th 2k Bydrddiid Agutheht SrRIPValke9d sod&pteheldate Wikre the main

ropes 4 have been drawn up. Thus, the pressure oil can be confined between the stop valve 19 and
the cylinder M7¢i dig@adhrgeladic &ndatohd 7MoVherdtHE picabge: oif ist dinfinet thlig, @egressures in
the cylinders 17e attached to the main ropes 4 are equalized to each other so that distribution of the
pressure oilde thenbydiauligaotnatarc ke’ wantbe agualizest sinyli@gineeuslyon of t he nut

llarelativetotheexternal threadandthepitchof theexternal
t hr ead.

When the pressure applied to the cylinder 17e of the
hydraulic actuator 17 is renoved in the state where the nut
11a has been noved t 0 abut agai nst the fl at washer 10, t he pi ston
rod 17ais contracted, andthe spring7isrestoredtothe sane
expanding formas the state shown in Fig. 15A, due toits own
el astic force. In this state, the length of the thinble rod
6 projectingupward fromthe fl at washer 10 i s | onger thanthat
inthe case of Fig. 8A. Thus, the tension (i.e. rope tension)
of the main rope 4 connected to the thinble rod 6 i s higher

than that till then.
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The stop valve 19 is closed at the timingwhen the hydraulic actuators 17 are actuated for all the
thimble rods 6 to draw up all the main ropes 4 as shown in Fig. 15B. In this state, the stop valve 19 is
closed, and all the nuts ha are rotated as described previously, so as to restore the state to a state
shown in Fig. 8A. Generally, three to eight main ropes 4 are provided. Thus, tensions of the main
ropes 4 can be also trued up easily when adjustment is performed thus. In this manner, according
to the embodiment, Fieggcoh®Ag-ofh piesergingvping &b are atiaadhed sodlmdftioe enprresy@set can be
prevented from coming off. It is therefore possible to improve the safety in the work for adjusting the
rope tensions;. |In jagldiigfe the HIMNG iEYERING RS HupIeadReRRM 9 that thepngin feges 4 to
which the tensions are applied can be prevented from turning . As a result, factors which may
adversely aflfectatr{/eI I(ievvt\;sS gf tvr\}ienma‘jin Lopes, 4\,,\Ru$h Spuear, erggtllfr% OéiCIUtngl SOfBS(tararrl‘dr?a cg ethe main
ropes 4, can Betlminatad o prcﬂong the 1ves of the mai ropes 4, The Tfope fhaion adjusting
device according to the embodiment can be placed permanently. When the rope tension adjusting
device is pldc@d p&hARERY RN HRHer Cit R hbgh e ssary o GRRIhafd FtRoSethé ope tension
adjusting device whenever the rope tens ion is adjusted. Thus, the working time for the work of
adjusting the rope tension can be saved to improve the work efficiency. In addition, when rope
tension adjusting devices according to the embodiment are installed for the main ropes 4 respectively,

each of the main roggsy? ca@ pe pieveeiRcskiemi tHininaarbadmieg off Without dvisganyrnfluence to
the other main ropes 4. The invention is not limited to the aforementioned embodiment, but

various modiicafignsearhe made.yipauLdenaiging i (e gistalthe iygation. Al ingdechnical
items included in the technical ideas stated in the claims are covered by the invention. The
embodiment sim}g?lgrégows,a preferred example. It will be understood by those in lhe art that various

|
alternatives 3y rtSHifi Y dﬁhﬁ%\}éﬁ?erﬁt WRBEbAMY P Bitid¥ed contents of

operation. In the systemshown in Fig. 16, rope tension
adj usting devices according to the enbodi nent, including
hydraulic actuators 17, are disposed in the end portions of
the main ropes 4 respectively, and pressure oil is supplied
to the hydraulic actuators 17 of the rope tension adjusting
devicesinthe endportions of the mainropes 4 by the hydraulic
punp 170. Thus, the rope tensions of the nain ropes 4 can be
adj usted uniformy.

On that occasion, a stop valve 19 is provi ded between
a hydraulic adjustnment duct 21 and the hydraulic punp 170.
Pressure oil supply paths 20 of the hydraulic actuators 17 are
col l ectively connected to the hydraulic adjustnment duct 21.
The stop valve 19 is closed in the state where the nai n ropes

4 have been drawn up. Thus, the pressure oil can be confined
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the specification, and are included in the technical scope stated In the attached claims. What is
claimed is: 1.An elevator rope tension adjusting device to be attached to a rope end portion device of
an elevator, comprising:

bet ween t he st op val ve 19 and t he cyl i nder 17e of each hydraulic
actuator 17. Wen the pressure oil is confined thus, the
pressures in the cylinders 17e attached to the main ropes 4
are equal i zedto each ot her sothat distributionof thepressure
oil to the hydraulic actuators 17 can be equali zed

si mul t aneousl y.

Thestopval vel9i scl osedat theti m ngwhenthehydraulic
actuators 17 are actuated for all the thinble rods 6 to draw
up all the main ropes 4 as showmn in Fig. 15B. In this state,
the stop valve 19 is closed, and all the nuts 11la are rotated
as described previously, soastorestorethe stateto a state
shown in Fig. 8A. GCenerally, three to eight nmain ropes 4 are
provi ded. Thus, tensions of the mainropes 4 can be al so trued
up easily when adjustnent is perforned thus.

In this manner, according to the enbodi nent, the
com ng-of f preventing pins 15 are attached so that the main
ropes 4 can be prevented fromcomng off. It is therefore
possible to inprove the safety in the work for adjusting the
rope tensions. |In addition, the turning preventing pins 16
are attached so that the main ropes 4 to which the tensions
are appliedcanbepreventedfromturning. Asaresult, factors

whi ch may adversely affect the lives of the main ropes 4, such
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a thimble rod to which an end portion of a main rope of the elevator is attached; a nut which is screwed
to the thimble rod; a flat washer which is attached around the thimble rod and abuts against a
bottom surface of the nut; a spring which is attached around the thimble rod and which has a top
surface abutting against a bottom surface of the flat washer; a fixture which is attached around
the thimble rod and which has a top surface abutting against a bottom portion of the spring and a
bottom surface abatting agaioste dixing trefmiber of theathisbéd rotie mai aspbipeis vhideis attached to
a through hole formed near a top portion of the thimble rod, so as to prevent the thimble rod from
coming off; he el jninated to prolong the Iives of the main ropes 4.
The rope tension adjusting device according to the
enbodi ment can be pl aced permanently. Wen the rope tension
adj usting device is placed permanently in this manner, it is
not necessary to attach and renove the rope tensi on adj usting
devi ce whenever theropetensionisadjusted. Thus, theworking
time for the work of adjusting the rope tension can be saved
to inprove the work efficiency.
I n addi ti on, when rope tension adjusting devices
according to the enbodi nent are installed for the main ropes
4 respectively, each of the main ropes 4 can be prevented from
turni ng and com ng of f wi t hout gi vingany i nfluencetotheother
mai n ropes 4.
The invention is not limted to the aforenentioned
enbodi nent, but various nodifications can be made wi t hout
departing fromthe gist of the invention. Al the technical
itens included inthe technical ideas statedinthe clains are
covered by the invention. The enbodi nent sinply shows a
preferred exanple. 1t will be understood by those in the art

that various alternatives, revisions, nodifications or

i nprovenents can be obtained fromthe disclosed contents of
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a rope coming-off preventing unit which includes a thimble rod drawing pipe lower portion and a
coming-off preventing pin, the thimble rod drawing pipe lower portion being screwed and attached to
the thimble rod from which the split pin has been removed, a long hole being formed in the thimble rod
drawing pipe lower portion to face the through hole of the thimble rod, an external thread portion being
formed in an outer circumferential portion of an upper portion of the thimble rod drawing pipe lower
portion, the chmgeelf prexantiog pemideang inseited édd theHengbalei afdhes topelstrat elawing pipe
lower portion and the through hole of the thimble rod so as to prevent the thimble rod from coming off;
and a roRedHing prevealng lugjtyghich includes a hydraulic actuator fixing portion, a hydraulic
actuator, a thimble rod drawing pipe upper portion, and a transmission tool, the hydraulic actuator
fixing portion having an annular collar in a bottom portion thereof, the annular collar abutting against
the flat washer and allowing a finger to be inserted thereto laterally, the hydraulic actuator having an
insertion space in a central portion thereof, the insertion space allowing the thimble rod to be attached
to the thimble rod drawing pipe lower portion, the hydraulic actuator being placed on the collar of the
hydraulic actuator fixing portion so as to expand/contract in an up/down direction, the thimble rod
drawing pipe upper portion having a bottom surface abutting against a top surface of the hydraulic
actuator, the thimble rod drawing pipe upper portion being screwed to the external thread portion of
the thimble rod drawing pipe lower portion, the transmission tool transmitting torque applied to the
thimble rod to the hydraulic actuator fixing portion.

26



2. An elevator rope tension adjusting device according to Claim 1, further comprising: a turning
preventing pin hole which is formed as a through hole in the thimble rod drawing pipe lower portion;
and turning preventing pin guides which are included in the hydraulic actuator fixing portion,
which are fixed to the collar of the hydraulic actuator fixing portion so as to be provided erectly from
the collar, and which have turning preventing pin guide long holes formed therein so as to face the
turning prevehting ps ledlaj whdrdis: the transmission tool includes a turning preventing pin which
is inserted into the turning preventing pin guide long holes of the turning preventing pin guides and the

turning preventing pihole0bINGItiIBRIe et S 3MnaPiReIPWET AR 13 HECREgRFIeR adjusting
system comprising:
to a rope end portion device of an elevator, conprising:

athinble rod to which an end portion of a main rope of
the elevator is attached;

a nut which is screwed to the thinble rod;

a flat washer which is attached around the thinble rod
and abuts agai nst a bottom surface of the nut;

a spring which is attached around the thinble rod and
whi ch has a top surface abutting agai nst a bottomsurface of
the flat washer;

a fixture which is attached around the thinble rod and
whi ch has a top surface abutting agai nst a bottomportion of
t he springandabottomsurface abuttingagai nst afi xi ng nmenber
of the thinble rod;

asplit pinwhichis attached to a through hol e forned
near a top portion of the thinble rod, so as to prevent the
thinmble rod fromcom ng off;

aropecomnm ng-of f preventingunit whichincludesathinble
rod drawi ng pi pe | ower portion and acom ng-off preventing pin,

the thinble rod drawi ng pi pe | ower portion being screwed and

attached to the thinble rod fromwhich the split pin has been
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rope tension adjusting devices according to Claim 1 or 2, which are attached to a plurality of main
ropes suspending an elevator cage and a balance weight, respectively; a hydraulic pump which
supplies pressure oil to the hydraulic actuators of the rope tension adjusting devices through pressure
oil supply paths respectively; and a stop valve which is provided between a duct and the hydraulic
pump so as to control circulation of the pressure oil between the duct and the hydraulic pump, the
pressure oil rseipplygehtha desmg chi¢aiviedy confiested doitime det.thiAtdpe teodialr adiLiatng system
according to Claim 3, wherein:

pi pe | ower portionto face thethrough hol e of thethinblerod,

an external thread portion being forned in an outer

circunferential portion of an upper portion of the thinblerod

drawi ng pi pe |l ower portion, thecom ng-off preventingpi nbeing

inserted into the long hole of the thinble rod draw ng pi pe

| oner portion and the through hole of the thinble rod so as

to prevent the thinble rod fromconm ng off; and

aropeturningpreventingunit whichincludesahydraulic

actuator fixing portion, a hydraulic actuator, athinble rod

drawi ng pi pe upper portion, and a transm ssion tool, the

hydraul i c actuat or fixing portion having an annular collar in

a bottomportion thereof, the annul ar col | ar abutti ng agai nst

the flat washer and allowing a finger to be inserted thereto

|aterally, the hydraulic actuator having an insertion space

inacentral portionthereof, theinsertionspace allow ngthe

thinblerodtobeattachedtothethinbleroddraw ng pi pel ower

portion, the hydraulic actuator being placed on the col |l ar of

t he hydraul i c actuator fi xing portionsoastoexpand/contract

in an up/down direction, the thinble rod draw ng pi pe upper

portion havi ng a bott omsurface abutti ng agai nst atop surface

of the hydraulic actuator, the thinble rod draw ng pi pe upper
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the stop valve closes the circulation of the pressure oil between the duct and the hydraulic pump in a
state where the pressure oil has been suppliedto the rope tension adjusting devices to draw up the
main ropes respectively.

portion being screwed to the external thread portion of the
t hi mbl e rod drawi ng pi pe | ower portion, the transm ssi on tool
transmttingtorque appliedtothethinblerodtothehydraulic
actuator fixing portion.
2. An el evat or rope tension adjusting device accordingto
Claim1, further conprising:

aturningpreventingpinholewhichisformedasathrough
hole in the thinble rod drawi ng pi pe | ower portion; and

turni ng preventing pi n gui des which are included inthe
hydraul i cactuator fixingportion, whicharefixedtothecollar
of the hydraulic actuator fixing portion so as to be provided
erectly fromthe coll ar, and whi ch have turni ng preventing pin
gui de long holes formed therein so as to face the turning
preventing pin hole; wherein:

the transm ssion tool includes aturning preventing pin
which is inserted into the turning preventing pin guide | ong
hol es of the turning preventing pin guides and the turning
preventing pin hole of the thinble rod drawi ng pi pe | ower
portion.
3. A rope tension adjusting system conpri sing:

rope tension adjusting devices according to Caiml or

2, which are attached to a plurality of main ropes suspendi ng
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an el evator cage and a bal ance wei ght, respectively;

a hydraulic punp which supplies pressure oil to the
hydraulic actuators of the rope tension adjusting devices
t hrough pressure oil supply paths respectively; and

a stop val ve which is provided between a duct and the
hydraulic punp so as to control circulation of the pressure
oi | between the duct and t he hydraul i c punp, the pressure oi
supply paths being collectively connected to the duct.

4. A rope tension adjusting systemaccording to Caim3,
wher ei n:

the stop valve closes the circulation of the pressure
oi | between the duct and the hydraulic punp in a state where
t he pressure oi |l has beensuppliedtotheropetensionadjusting

devices to draw up the main ropes respectively.
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