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19 Septenber 2006 WD 03/082723 PCT/JP03/03517 1 DESCﬁgggbghg TOR
BUFFER 5 Enlcal Field The present invention relates to _an evat or
buffer foVQ%P8At ng a cage or a suspended weight while r@@@@?ﬁﬂ”gﬂock as
much as possible when the cage or thejsuspended weight falls for any
reason. More particularly, the invention relates to 10 a buffer having

pl ungers. coupled at nmultiple stages. Background Art FIG 1 shows a
conventional elevator buffer. This elevator buffer 100A has a hydraulic
buf fer main body 101 provi ded iPEECRERTHMN of a pit located at a | ower nost
part of 15 a hoistway. The hydraulic buffer main body 101 includes a
cylinder 102 filled with oil, a plunger 103 slidably fitted to the
cylinder 102 and expanded/ contracted in upper and |ower directions, and a
conpressi on spring 104 arrangeELEVATOREBEHEER)er 103 and the cylinder 102.
20 A cam attaching arm 105 is fixed to an upper end of the plunger 103. A
camrod 106 is vertically disposed in atip of the camattaching arm 105
extending in a horizontal direction. Alower end of the camrod 106 is

engaged with an operation arnmpd&@i @41 FiLtdirn checking switch 107. The 25
return checking switch 107 is set to switch fromON to OFF by 19 Septenber

2006 | The present invention relates to an elevator buffer for
- stopping a cage or a suspended weight while reducing shock as
much as possible when the‘cage or the suspendéd weight falls
'fbr any reason. More particularly, the invention relates to

10 a buffer having plungers coupled at multiple stages.
Background Art
FIG.Vl shows a conventional elevator buffer. This

eleﬁator buffer 100A has a hydraulic buffer main body 101
provided in a bottom of a pit located at a lowermost part of

15 a hoistway. The hydraulié buffer main body 101 includes a
cylinder 102 filled with oil, a plunger 103 slidaﬁly fitted
to the cylinder 102 and expanded/contracted in upper and
lower direcfions, and a compression spring 104 arranged in
the plunger 103 and the cylinder 102.

20 A cam attaching arm 105 is fixed to an upper end of the
plunger 103. A cam rod 106.is vertically disposed in a tip
of the cam attachiﬁg arm 105 extending in a horizontal
direction. A lower end of the éam rod 106 is engaged with an
operation arm 107a of a return checking switch 107. The

25 . return checking switch 107 is set to switch from ON to OFF by




WO 03/082723 PCT/JP03/03517 2 a downward novenent of 48ecsRMYPYodd6. The
return c dﬁ%gg, switch 107 is fixed through a smﬁtch_attachin? arm 108 to
the cylinder 63, and positioned so as not to interfere 5&%4T°’H?17plunger
103 or the like to be contracted. Ingidentally, a 5 reference nuneral 109
denotes a cord for outputting swtch information of the return checking
switch 107. Next, an operation of the elevator buffer 100A will be

descri bed, For exanple, when a cage 110_is_|lowered for any. reason to bunp

into a® JPEWaZg: mevemgpt; gE Shengelm 103, 1Phe TH® gy hSSKL9yr adual Iy

contracted agai nst hydraulic pressure or spring pressure, whereby the cage
110 i s syeiftahy 103t dgpEdxedhshzonohadt Feiteh aheaghingerrm o8 94 he cam
rod 106 to switch off the return checking switch 107. By switching off the
r et ur n oyidaideng 16%i,t ehd1pdsipdmeedssppay net & cintefferefwiyh tthe cage 110
on the plunger 103 is raised to a normal running area by recovery work or
t he |i kaurdgea pognger thé03ike ket benedntrtactedxpdmiidenradillyi,om by spring
pressure. By expansion of the plunger 103, the camrod 106 is raised to !0

SW § Ch 1QiFdrafickehumBranetbNaecabtbsha 18dra FOMESuEHPPEIng Sswitmed ON for
the first time by switching on the return checking switch 107, whereby

ror e AHRRNAEAB1 BB BROFRLin LASBRUB baheiliAn 8 (he cage 110 cen be
and .5 to beyin a state of, SLable SlOPAYAM N od2N19 b)Y
described. For example, when‘a cage 110 is 1o§eréd for any
reason to bump into an upper surface of the plunger 103, the
0 plunger 103 is gradually contracted against hydraulic
pressure or spring pressure, whereby the cage 110 is safely
stopped. The contraction of the plﬁnger 103 lowers the cam
rod 106 to éwitch off the return checking switch 107. By
'switching off the return checking switch 107, power supply is
-5 cut off. |
After the cage 110 on the plunger 103 is raised to a
‘normal running area by recovery wérk or the like, the plunger
103 is returned to an expansion position by spring preséure.
"By expaﬁsion of the plunger 103, the cam rod 106 is raised to
20 switch on the return checking switch 107. Power supply is
turned ON for thé first time by‘switching on the return
- checking switch 107; whereby normal running of the cagé 110
is pexmitted. That is, the cage 110 can be normally run only
after the plunger 103 returns to the expansion position and

'3 ‘to be in a state of stable stop against abnormal falling of




19 Septenber 2006 WO 03/082723 PCT/JP03/03517 3 the ﬁyg%m;%ge,jadg 2
shows anot her conventional elevator buffer. As shown in this

el evat or W& ®PO22H0B has a hydraulic buffer main body 10PCINBWI/BEY in a
bottomof a pit located at 5 a Iomern?st part of a hoistway. The hydraulic
‘buffer main ..body 101 includes a cylinder 102 filled wth oil, a plunger
103 slidably fitted to the cylinder 102 and expanded/contracted in upper
and lower directions, and a conpression spring 104 arranged in the plunger
103 and thiee cag® dyPinder 102. An attaching arm 111 is fixed to an upper end
of the plunger 103, and one end of a flexible |Iong nenber 112 such as a
string is conf&Gted shows tagotiiet heomtémicihing] elevhtbr exif€edi.ngAsn a

hori zontal direction. The other end of the 15 flexible |ong nmenber 112 is

connect ghdwh dh PREL | Ofh 8 Ne 140 ol barf& WODE hREKid hy@duaicl07. In an
expansion position of the plunger 103, tension of the flexible |ong

menber  pld-egh H\Taﬁhnﬁoﬁiﬂeldftﬂf%fﬁéé KiR% %&ﬁt‘aﬂm Y 4 O'g:luacg 1Ratelrbe. The

return checking switch 107 i's set to swit from 20 CF by a downwar d
?ﬁygggﬂgaqun?ﬁﬁgta %g%hlng ar%figﬁg%ur H§h§§5 1§$‘b§?f %%%T{fgﬂed so
o5, 1O T gr 1 e PLARRE(,A08 0 B ) b, 005, 1 o0
103 s.].id;tbly fitted to th? cylipder 102 and
:expanded/contracted in upper and lower directions, and a
compression spring 104 arranged in the plunger 103 and the
10 cylinderlloz.
An attaching arm 1117is fizxed to an upper end of the
plunger 103, and one end of a flexible long member 112 such.
as a string is connected to a tip of the attaching arm 111
extendihg in a horizontal directiqn. The other end of the
.15 flexible long member 112 is connected to an operation arm
107a of a return checking switch 107. In an expansion
'_ position of the plunger 103, tenéion of the flexible long
member.llz maintains the return checking switch 107 in an ON
state., The return checking switch 107 is set to switch from
20_ ON to OFF by a downward movement of the plunger 103, . The
return checking switch 107 is fixed through a switch
.attaching arm 108 to the cylinder 102, and positioned S0 as
not to interfere with the plunger 103 or the like to be
contracted. Incidentally, a reference numeral 109 denotes a

256 - cord for outputting switch infprmatibn of the return checking




25 cord for outputting switch information of the returgg bBP2d6%
Sept ember 2006. WD 03/ 082723 PCT/ JP03/ 03517 4 switch 1§§ﬁ%ﬁkxt, an

oper at | oWOIP8HE3 el evator buffer 100E will be described POISPOHRDI e, when
the cage 110 is lowered for any reagon to bunp into an upper surface of
the plunger 103, the 5 plunger 103 is gradually contracted agai nst
hydraul i c pressure or spring pressure, whereby the cage 110 is safely
stopped. The contraction of the plunger 103 rel eases tension of the

fl exi bls&3tshy Yhber 112 to switch off the return checking switch 107. By
switching off the return checking O switch 107, power supply is cut off.
‘After the caflextlOapnopbeapiaongef th8 élevatesrdbuifer WIBwWiklg ng area
by recovery work or the like, the plunger 103 is returned to an expansion
posi t | @eduritRyd.ngrpressanple, Byhex pins i cagef 1 Xt el Lovgared Gr tagnwsi on of
the flexible long 5 nenber 112 is restored to switch on the return

checki R@a50r &> Hifp RAWR’ afUBPh¥r SubéhBedoENchY SYaA§dH-NDOBN the return
checking switch 107, whereby normal running of the cage 110 is permtted.

In 5hegggﬁgﬁﬂﬁggﬁgpgd%ggﬂpg}ggs@Bﬁk¥agggﬁggggiﬁg@t arsu1id secured because

the el 8 are sa st opped agal nst abnor nal

At A Tt S A L e e
detect%topped. The contraction of the plunger 103 releases tension
of the flexible long member 112 to switch off the retﬁrn
checking switch 107. By switching off the return checking

0 switch 107, power supply is cut off.
| After the cage 110 on the plunger 103 is raised to a
normal running area by recovery work or the like, fhe plunger
103 is returned to an expansion position by spring pressure.
'By expansion of the plunger 103, tension of the flexible long
5 member 112 is restofed to switch on the return checking
switch 107. Power supply is turned ON by switching on the
return checking switch 107, whereby nqrmal running of the
cage 116 is permitted.
| In the aforementioned manner, safety of the elevator is
0 secured because the elevator buffers 100A, 100B are safely
stopped against abnbrmal falling of the cage 110 or the like
‘while absorbing shoék, and the cage 110 or the like is
. stopped running until the return checkingrswitch 107 detects

returning of the plunger 103 to the expansion position after

5 - the abnormally lowered cage 110 or the like rises to the




returning of the plunger 103 to the expansion position ;
abnormally | owered cage 110 or the like rises to the 1§@§§g%5ﬁ%é?&§%oa. 5

normal running area. For the buffer used for a very high-speed el evator, a
buffer main body having a multistagescoupled plunger is used in order to
realize a smaller buffer and a | onger plunger stroke sinultaneously. If an
installation structure of the return checking swtch showmn in FIG 1 is

si npl y mhspokedinming heerdwuf f er using the buffer main body of the

mul ti stage- coupl ed plunger system a constitution is simlar to that

shown in Fl GoBAhd miHfer 3f5ed NEdhis vy eri gldQQ e Idvadrg uffer main
body 101 having plungers 103a to 103c coupled at nultiple stages is

arrangeshf fes npoit GBdf awidg l0eatied alage-dAawd Pl wRydr Afs adel stway. A
cam attaching arm 105 is provided in the uppernost plunger 103a, and a cam

rod 106in Ssorckef ticatdan dissposadhirea duaraf dhe vafBr@etraghiu@@e%f m 105.
Ot her conponents are simlar to those described above, enoted by simlar

- ref er enger JHHTRY 8L t AU ALSEr 110 10D 1 ddereeft Wd |sieanidd ¢ dHewever, as

shown in FIG 3B, there is a problemof interference of the camrod 106
wi th andighl driddithe Wil ats shenPfind red i ndars 102, Necalse e songer

pl unger stroke conpared with a cylinder length. D sclosure of |nvention
the buffer using the buffer main body of the multistage-
coupled plunger system, a .constitution is similar to that
shown in FIG. 3A.

In FIG. 324, in this buffer 100C, a hYdraulic buffer
main body 101 having plungers 103a to 103c coupled at
multiple stages is arranged in a bottom of a pit located at a
lowermost part of a hoistway. A cam attaching arm 105 is
provided in the uppermost plunger 103a, and a cam rod 106 is

“vertically disposed in a tip of the cam attaching arm 105.
Other components are similar to those described above,
- denoted by similar reference numerals, and description
:thereof will be omitted.
HoWever; as shown in FIG. 3B, there is a problem of
. interference of the cam rod 106 with an installation surface

120 of a cylinder 102 because of a longer plunger stroke

' compared with a cylinder length.

Disclosure of Invention
An example buffer 100D shown in FIG. 4 is conceived to

solve the




Sept enber 2006 6 aforenentioned problens. As shown in

buffer 100D, each of cam attaching arns 105 and camrods 106 are disposed
in each of plungers 103a to 103c, ang¢ return checking switches 107 are

di sposed not only in a cylinder 102 but also in the plungers 103b of the
second stage and 103c of the third stage. Then, contracting novenents of
the pl unfersmedOBondd Ji03s]l @ie. dad emiqeh byn ties playr ald tonief yugtfen checki ng
swi tches 107. The uppernost plunger 103a is not rotated because it is

contraci®@bm ddcid sRgea it S0y Jmwnterh thel eoh Jdeviers ardde plungers
103b, 103c | ower than the uppernost plunger are easily rotated as

i ndi catetsiys e rovseddh R Gpruhpsalisedhes @[ rHel kdtdt abl e. _
Consequently, there nay be a possibility that none of the return checking

SW t Cheshdi nghidhi thBeaPenat 8be S bdsePhdhemalheh Qaeg%iﬁ@&i £gsion of

the installation structure of the return checking swtch showmn in FIG 2

to thehuffiels Usi RGet B@Fmgéié Si@ﬂ@-&pttﬁlee%e%%%ar Q%glgﬂgﬂdb?é’ye &S@n be

concei ved. However, the fléexible I ong nenber becones™ very Tong, and there

5 2 Nisahe Rrobabididge Ol anghaent ol ddhiecldivd bee dhang e, durng

pl unger contraction or expansion. ns , there s lity

that theysd qldinaehaeki 88 s¥ L& e BA JRIHYRCHECRED AAALLLRNRL Y.

switches 107.

An exanpl e buffer 100D shown in FIG 4 is conceived to1%?%#%ﬁka%0@ﬁis

The uppermost plunger 103a is not rotated because it is
contracted with a cage (not shown) mounted thereon. However,
the plungers 103b, 103c lower than the uppermost plunger are
easily rotated as indicated by arrows in FIG. 4 because they

. are freely rotatable. Consequently, there may be a
possibility that none of the return checking switches 107
“will be operated surely.

On the other hand, application of the installation

. structure of the return checking switch shown in FIG. 2 to
the buffer using the multistage—cbupled absorber main body
can be conceived. However, the flexible long member becomes

- very long, and there is a high probability of entanglement of
the flexible long member during plunger contraction or
expansion. Consequently, there is a possibility that the

| return checking switch will be malfunctioned. Additionally,
the entanglement may break the flexible long member, thereby

making it impossible to guarantee a sure and normal operation




the entangl ement nmay break the flexible |ong nenber, thesebmHEREARY 1t
i npossi ble to guarantee a sure and normal operation 19 Sep?terrpoer%OOG 7 of

- the return checking switch. The enbodi nents of the present invention are

designed to solve the aforenentioned problens, and the enbodi nents of the
invention can provide an el evator buffer which uses an absorber main body

of plu r&i%]ﬁ% aéhég%i?{gfls%isct&ges and can be surely and accurately

operated w thout any inter ence Wth an installation surface of the

cylinder. AggordilniginR A% 33Pete YrddQPriesenl iaVent alsilhee s
provided an el evator buffer conprising: a buffer main body i"'n which a

pl ural idy f1wd ungersaiemea@iphed %Qo@nem@p%rnd sHd 2e@cdfimdneyl bader at
mul tiple stages, the buffer main ody being arranged at a | owernost part
of a hdilst iawera i opuldagy prechar am kdeviagopubu€Yferulyhi c 0geBgaReEans in
which one end of a flexible |ong nenber is fixed to the uppernost

pl ungergbsdrept eriredbdef offthelithgzirbl echphed renberl tiiplei xédgetoanadfi xi ng

.part, a mddle part of the flexible |ong nmenber has at |east one or nore

nmovabl €gsulicepsiredyd agdaekeniragedy orhoatkedxibkbobibngnyenber is absorbed by
falling of the novable pulleys; and a return checking switch operated in
accor damtE ARGt n@ny dRsit addsitiiosn Susitacke oo taBl €Y1puresys. In the

exanpl e el evator huffer, when the plunger is contracted, the flexible |ong
menber is | & Hﬁ? o an aspect of the present invention, there

is provided an elevator buffer comprising: a buffer main
body in which a plurality of plungers are coupled to an upper
surface of a cylinder at multiple stages,'the buffer main
body being arranged at a lowermost part of a hoistway; a
pulliey mechanism having pulley multi-winging means in which
one end of a flexible long member is fixed to the uppermost
‘plunger, the ofher end of the flexible long member is fixed
to a fixing part,.a middle part of the flexible long member
has at least one or more movable pulleys, and slackening of
the flexible long member is absorbed by falling of the
movable pulleys; and a return Checking switch operated in
"accordance with upper and lower positions of the movable
.pulleys; |

| In the example elevator buffer, when the plunger is
contracted, the flexible long member is loﬁered by a _
dimension equal to a stroke of this plﬁnger, and the falling
dimension of the flexing long member is absorbed by the:
falling of the movable pulley. The falling dimension of the

: fiexible long member éan be absorbed by a sufficiently short -

falling distance.




di rension equal to a stroke of this plunger, and the f i I i on of
the flexing |long nenber is absorbed by the falling of?%ﬁga%gggtggﬂgulley.

The falling dinmension of the flexible |long nmenber can be absorbed by a
sufficiently short falling distanceg 19 Septenber 2006 8 Since the
falling amount of the flexible long menber is absorbed while it is hung
between the fixed pulley and the novable pulley, no entangl enent occurs.
Thus, iSinde thd ferlling mogpaires o frdre Mdiexilbddy lohgt memnglrt iist age- coupl ed
plungers, i.e., in a case where the dinension of the cylinder is shorter
than a atabest vigdre déntimadturgh bsitwsies, thise figegr puldieackindg tédi t ch can be
surely and normally operated without any interference with an installation
sur f ac VR fe R4 SIeno Brera1dismpenta acsidisonéhufei ¢it the hufdeked to the
novabl e pul | eys, and the return checking swtch is attached to the

onot ot Ehf: DBt A OF Rhe bt L s eoR B PLFnSSrhee ¢ ensi on
of the . flexi.ble lon nher..i s increased, function or. entangl enent of
the flexiblle™ o%gcﬁggbgﬁeﬁ%ét?%<%I%%E3ﬁ¥h§fngéﬁ Sgib?ggﬁn%%d. Si nce the

return GRRGKNGLSW LChot S g%%qééFFcaddt%étQOﬁT%i&Sgepl 86E rdiyhs not

necessary to secure Its I ation space. € opefafing position of the
ret urn cHeReGkigngws Wit Chak ake be, RS} Iaxﬁoa@io%taqdybsgéyége& ey of  the

fl exi bl e | ong ‘menber needs not be "adjusted. Additionally, since it is not
necessairy tioteeparah®d Wwith an installation surface of the cylinder.

Preferably, a tensioner weight is attachéd to the
movable pulleys, and the return checking switch is attached
to the ténsioner weight or the cylinder.

In example elevator buffer, since tension of the
fiexible long member is increased, malfunction or
entanglement of the flexible long member due to slackening
can be prevented. Since the return checking switch is not
-installed in a fixed place, it is not necessary to secure
its installation space. The operating position of the return
checking switéh can be easily adjusted because a length of
the flexible long member needs not be adjusted.
‘Additiqnally, since it is not necessary to separately
‘install a fixing part for fixing the return checking switch,
a structure can be simplified.

A guide rail may be disposed to guide an up-and-down
movement of the tensioner weight.

According to this configuration, swinging of the

N mqvable pulley or thelflexible long member may be suppressed




install a fixing part for fixing the return checking s cture
can be sinplified. A guide rail may be disposed to QUI ﬁeﬂﬁg%%ﬁfﬁomn
novenent of the tensioner weight. According to this conflguratlon SW ngi ng
of the novable pulley or the flexibhe | ong nenber may be suppressed by 19
Sept enber 2006 9 the tensioner weight. Thus, the novable pulley or the

| i ke can be snoothly noved. Elastic urging neans nmay be di sposed to urge
“the novablteerpuldreys wdowhiar CHus ,t dhee xralbd eelpeMategr daufther li%ience t he
novabl e pulleys are easily noved by a pressing force of the elastic neans
when plagigeare issncxamliaeiatd.sl ackening of the flexible 1ong nmenber can be
prevented as nuch as possible. Thus, it is possible to prevent nmal function

and entangl eyt ief ke nd hydy endone RERBRscdUe d @rgleadkeni ng. An
anplification link may be disposed in which one end thereof is connected

t o t he gl galile8)s adieraret.urn  checking switch is engaged with the
ot her end thereof, and an up-and-down displacenent of each of the pulleys

i's transm thedras SiRldid d HisRiacemaRl. t @ik ehhemsad1et hereof. In the
exanpl e el evator buffer, since a falling stroke of the novable pulley is
conver tRd 10 A d %ra%l@’ $RFRCEMNE pressing force of the elastic
means when plunger is contracted, slackening of the flexible
long member can be prevented as much as possible. Thus, it
is possible to prevent malfunction and entanglement of the
flexible long member due to slackening.
An amplification.link may be disposed in which one end
thereof is connected to the movable pulleys, the return
checking switch is engaged with the other end thereof, and an
up—and-down displacement of each of the pulleys is
transmitted as amplified displacement to the other end
thereof.
In the example elevator buffer, since a falling stroke
of the movable pulley is converted into a large displacement
by the amplification link, and the return checking switch is

operated by this large displacement. Thus, the return

checking switch can be operated more surely and accurately.

Brief Description of Drawings
FIG. 1 is a schematic front view showing an elevator

" buffer of a cdnventional example.




by the anplification link, and the return checking sw ' ed by
this | ar\gﬁ og}0§§,5§cerrent . Thus, the return checking sw bg%ﬁ&%ﬁ} %giggéerat ed
~ I'1s a

nore surely and accurately. Brief Description of Draw ngs
schematic front view showing an elevator buffer of a conventional exanple.
19 Septenber 2006 WD 03/082723 PCT/JP03/03517 10 FIG 2 is a schematic
front view show ng an el evator: buffer of anther conventional exanple.

FI GS. 3A and show a _case of , usi an absorber main_b

Ul U stage. cB1bred HRuR,SELePerSh Shatt Vaey. Storlindm dXevator | ot on
structure of a return checking, swtch showmn in FIG 1: FIG 3A a schematic
front \AuEFedt chhémfé?eéfvweﬁgﬂf’éﬁli f%X@Bafsi on of the plungers, and FIG
3B a schematic front view of the elevator buffer in contraction of the

pl ungers. 10FEGS. 324 and §Bhehavie ¢asmiof voing amalaATRar WM the
installation structure of the return checking switch of FIG 1 is disposed
for eadivdy wiger multitdtageaseupiedsphungbe sybtemband nsdmpliddy of the

mul ti st age- coupl ed plunger system FIG 5 is a schematic front view show ng
an gl ev@atijosihy lwf figfstefi1atiohskteqbodraeof af rébermrasesitingivention.

FIG 6 is a perspective view showi ng pulley nmulti w nging neans of a pulley
mechanigPedh Ehewn 5 FaRed:mPRE. 9A AhScREMEERE FAYROLVISW of the
- elevator buffer in expansion of the plungers, and FIG. 3B a
schemaéic‘front‘view of thé elevatof buffer in'contraction of
the plungers.
10 FIG. 4 is a schematic front view of the buffer where
thé installation structure of the return checking switch of
FIG. 1 is.disposed for each plunger, in the case of using the -
absorber main body of the multistage-coupled plunger system.
FIG. 5 is a schematic front view showing an elevator
|5 buffer of a first embodiment of the present invention.
FIG. 6 is a perépective view showing pulley multi-
winging means of a pulley mechanism of the first embodiment
of the present invention.
FIG. 7 is a view explaining a falling distance of a
20 movable pul;ey with respect to a falling dimension of a
flexible long member in the pulley meChanism'of the first
~embodiment of the piesent invention.
| VFIG. 8 is a schematic front view showing an elevator
 buffer of a second embodiment of the present invention.

P FIG. 9 is a schematic front view of an elevator buffer




FIG 7 is a viewexplaining a falling distance of a ! vapl e ey with
respect h@ qwkﬁékéng dimension of a flexible |ong neng%gaWﬁmPﬁ%Bgﬁﬂley
mechani snV9f irst enbodi nent of the present inventi SETIRPY 37 5
schematic front view showi ng an el evaor buffer of a second enbodi ment of
the present invention. ;5 FIG 9 is a schematic front view of an el evator
buf fer 19 Septenber 2006 WO 03/082723 PCT/JP03103517 11 of a third

enbodi rent of the present invention. FIG 10 is a schematic front view
showi ng & aeltdizid embedimeptopfathe PFRSeRbo VRRELY: t he present
invention. FIG 11 is a schematic front view showi ng an elevator. 5 buffer
of a fifth enbBagi.miAt isf at sehenatintfronvemiew sikndngl 2n €1@vaER&Emat i ¢
front view showing an elevator buffer of a sixth enbodi nent of the present
inventi wufferGofla ifpuathcbabaliinedit ovnf whevpsdoewmingirrerdliemnat or buffer of
a seventh enbodi nrent of the present invention. 10 FIG 14 is a schematic
front view shewgngianigl §vetRéma®il flfo AkweisHvingraadieTeratol t he
present invention. Best Mde for Carrying Qut the Invention Next, the

Pref g1 1 s EhodieTaNles eh LRBORLASEH o ShL GRS rlvertd diescribed bel ow

~withreference to the acconpanying aw ngs. (First Enbodinent) FIGS. 5 to
7 show a flrsklsqbgglggng g@hé&§%f§‘¥¥%ﬁt view showing an elevator

buffer of a sixth embodiment of the present invention.
FIG. 13 is é schemaéic front view showiﬁg an elevator
buffer of a seventh embodiment of the present invention.
10 FIG. 14 is a schematic front view showing an elevator

. buffer of an eighth embodiment of the present invention.

Best Mode for Carrying Out the Invention
Next, the preferred embodiments of the present
15 invention will.be described below with reference to the
accompanying drawings.
(First Embodiment)
FIGS. 5 to 7 show a first embodiment of the present
invention. FIG. 5 is a schematic fromnt view of an elevator
26 buffer 1A, FIG. 6 is é perspective view of pulley mu;ti-
winging means 10 of a pulley mechanism 3, and FIG. 7 is a
view explaining failing distances of movable pulleys 12a, 12b
with'respect to a falling dimenéion of a flexib;e long member
- 9 in the pulley mechanism 3.

25 As shown in FIG. 5, the elevator buffer 1A comprises a




I nventi on. FIG. 5is a schematic front view of an eIeV@gngt bﬁ&ﬁr 1A,
FIG 6 i 7§pect|ve view of pulley multi w nging neaq&ni 09 puIIey

nechanlsn1 FIG 7 is a viewexplaining falling distances o novabl e
pul | eys 12a 12b with respect to a faalling dinension of a flexible |ong
menber 9 in the pulley nechanism 3. 25 As shown in FIG 5, the el evator
buffer 1A conprises a 19 Septenber 2006 WO 03/082723 PCT/ JPO3/ 03517 12

hydraullc buffer i_n _bod LoV ded in.a botto | ocated at a
| ower Mo ”%f fSi gypglpﬁﬁvﬁgﬁﬂaﬁ? %F??W %W% Ag novabl e
pul | eys 12a, 12b by contractlon of plungers 6a to 6¢_ of the hydraul i c

buf f er Lpgiatesodf & 18W8rﬁo§trB?EFnoghécRPﬁﬁtVﬁWt h PRLIRY AREPIN R cor dance
wi th upper and |ower positions of the novable pulleys 12a, 12b of the

pul | ey 3mEohvadiowerdngThevabdeapnl iepaf idn. nhih lm‘bd?yomtrmtmso%x cylinder 5
filled wth oil, the nultistage-coupled plungers 6a to 6¢c .0 slidably

fi ttedp&un@e&‘&ﬂai ndescSofinthexhpddadi tonbufitérdnain qumerz amhd aner
directions, and a conpression spring (not shown) arranged in the

mul §i st-agereohlesiBbUBGEEEh62 bpeﬁateanﬂntﬁusc@wdémﬂ@_rwﬁh Tispatil | ey
mechani sm 3 includes a flexible Iong nenber .5 9 having one end connected

throug nd" 1 g@cgbe@t%ﬂb? o OrAd mH{?QﬁieeﬁtglPél{é hedippesost #lainger 6a and

t he ot connected to a first fixing par I nstall ed at a hei ght

pulley mechanism 3.
The hydraullc buffer main body 2 1ncludes a cylinder 5
filled with o0il, the multistage-coupled plungers 6a to 6cC
0 slidably fitted to the cylinder 5 and expanded/contracted in
- upper and lower directions, and a compression spring (not
shown) arranged in the multistage-coupled plungers 6a to 6c
and the cylinder 5.
The pulley mechanism 3 includes a flexible long member
5 9 having one end-connected through an attaching arm 7 tc an
~upper end of the uppermost plunger 6a and the other end
"~ connected to a first fixing part 8 installed at a height
approximately equal to an upper surféce of the c¢ylinder 5,
‘and puliey multi-winging meéns 10 arranged in a height range
0 .of the cyligder 5 (betﬁeen upper and lower surfaces qf the
cylinder 5) to wind the flexible long member 9. As |
‘specifically.shown in FIG. 6, the pulley multi-winging means
'10 has‘two movable pulleys lza,‘lzb mutually coupled by
" rotatably supporting the flexible long member 9 on an axis 11, -

i5_,and one fixed pulley 13 supported by the first fixing part 8.




approximately equal to an upper surface of the cylinde A ey
mul ti-w nging neans 10 arranged in a height range ;0 Oiggﬁge%bg{%%%i 5
( bet ween 9&8’982&% | oner surfaces of the cylinder 5) to RERIFPHAESK| exi bl e
| ong nenber 9. As specifically sho in FIG 6, the pulley multi-w nging
means 10 has two novabl e pulleys 12a,” 12b nutual |y coupled by rotatably
supporting the flexible long nenber 9 on an axis 11, :5 and one fi xed
pull ey 13 supported by the first fixing part 8. 19 Septenber 2006 WO

03/ 0827 ?RePELLXPD2L035AF mdBbahed fdecdned fram thenvepegmdsdoPAYRELEm t he
uppernost plunger 6a side is wound about one upper novable pulley 1la, the

upper- f igxedigel hieywddndaasotbheont heppen widtablpuiphdy ey ddaquerthieal | y. The
ot her end side of the flexible I ong nenber 5 wound in this order is

connect g L0 Fagehi pai1EyXi DY PR ttife ot fidvabiki Yundegart 8 is installed
by beingBPixed tﬁroggh %n a?taching menber 18 to tﬁé cylinder 5 or through

2ppl | esSPgURRETREF . Y IRl e Y B ons e e the
armbib BEGE i BBLP SRR I OBIC R Wodi L phe teard bedE BPL L e
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interfered with by the novable pulleys 12a, 12b. The return checking
switch anj ettachipg member 18 to the €ylinder 5 or through an
attaching member (not shown) to a hoistway (not shown). The
same applies to the following second fixing part 14.
10 As shown in FIG. 5, the return checking switch 4
includes a switch main body 4a and an operation arm 4b
protruding from the switch main body 4a. The switch main
‘body 4a is fixed to the second fixing part 14 arranged in the
height range of the cylinder 5. The operation arm 4b is
- 15 arranged in a position to be interfered with by the movable
pulleys 12a, 12b. The return checking switch 4 is set to
switch‘from ON to OFF by downward movements of fhe movable
pulleyé 12a,.12b made by falling of the plungers 6a to éc.
Incidenfally, a reference numeral 15 &enotes a cord for
-_20 outputting switch information of the return checking switch 4.
Next, an operation of the elevator buffer 1A will be
described. For éxaﬁple, when a cage 16 is iowered for‘any
reason to bump into an upper surface of the uppermost plunger

6a, each of the plungers 6A to 6c is gradually contracted

26 @ against hydraulid pressure or spring'pressure, whereby the




switch fromON to OFF by downward novenents of the nov §Memgé 12a,
12b made b% falllng of the plungers 6a to 6¢. |nciden ¥J8ﬁyJ£¥%rence
nuner al W88 %s a cord for 20 outputting switch |nfor d&

return checking switch 4. Next, anj)gperation of the elevator buffer IA

wi |l be described. For exanple, when a cage 16 is Iomered for any reason

to bunmp into an upper surface of the uppernpst plunger each of the
pl ungers 6A to 6¢c is gbadually contracted 25 a alnst hégraul ressure or
spri ngopgesdér és smEeEpystorpad. siheanpde 56 a?bla'?,/ 2995pCY/ JP03/ 03517

14 cage 16 is safely stopped. When the contraction of- each of the.

pl ungethebalungbrs| bmets Gheldwens bike | HirxiHkhdong Pemperidd¥sifn equal
to a plunger stroke, the novable pulleys 12a, 12b fall to absorb the

fal | i ngiflefeRdhoagadl t be élp&mﬁ@emlsmmpEbrmxﬁﬁﬂmdyab@@omuﬂi@mﬁﬂh%ang of the
novabl e pulleys 12a, 12b, the return checking swtch 4 is switched OFF. By

swi.tchybg g EBeal!’)@éﬂB Neied eEk] g § Wi L1 st orp VBt hied llesk itsec Utongf £ . When
the cage 16 on the plungers 6a to 6¢ is raised to a normal running area by

recovepy Wtk qor Oﬁrﬁb‘?b'ﬂﬂ&efalﬂlein% RIfINGRY hoddbhe PE1AEYs! ebul,nedbto

exﬁhn5|on posifi spring pressure. \Wen the plungers 6a to 6¢c are

B M R T AL S A
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When the cage 16 on the plungers 6a to Gc is raised to -
a normal running area by recovery work or the like, the
0 plungers 6a to 6c are returned to expansion positions by
spring pressure. When the plungers 6a to 6c are expanded,
the movable pu;léys 12a, 12b are raised to switch on the
return checking switch 4 by an operation reverse to the above.
'By switching on the return checking switch 4, power supply is
. 5 turned ON for_the first time to permit normal running of the
cage 16.
Now, description will be made of a relation between the ?
falling'dimension of the flexible long member 9 and the
- falling distances of the movable pulleys l2a, 12b in the
0 aforementioned operation process. If the falling dimension
- of the flexible long member 9 is L1 and the winding number of
. the flexible 1ong mémber 9 about each of the movable pulleys -
12a, 12b is N, a falling distanée L2 of the movable pulleys
12a, 12b becomes L2=L1/(2xN). BAccording to the first

'5 - embodiment, since‘N is 2 because the flexible long member 9




cage 16. Now, description will be nade of a relatlon bﬁggﬁﬁ galllng
dlnen5|oqﬁﬁ% gﬁ flexible long nenber 9 and the falling dis an es of the
novabl e p 8@ f&a 12b in the ,0 aforenentioned operatlgﬁ If the
falling dinension of the erX|bIe | ggg nenber 9 is Li and the mnndlng
nunber of the flexible |ong nenber 9 about each of the novable pulleys

| 2a, 12b is N, a falling distance L2 of the novable pulleys 12a, 12b
becones L2:L1/é2xN) According to the first ;5 enbqdinent ince Nis 2
because ishwoppdxpbrat| thy heatvable R%b‘p}teéfr?oé‘@azoééb V\H‘GB?@S%%@%

PCT/ JP03/ 03517 15 is wound about the two novable pulleys 12a, 12b, the

fal | i ngdiditangacb2Lof othe movmbwmﬂplﬂzsws?al-zd?bl%@ca@eéné&1PE of the
falling distance Li, i.e., a plunger stroke, of the flexible |Iong nenber

9. Thusthei feelfihg dbstange dibepnsien ld Hwfgerhe tidokei.bb& Ebeg nenber 9 can
be absorbed by short falling distances of the novable pulleys 12a, 12b,
interfergagepdt 1begmuabée PUl Meys,lddncé2ibhei £AlBingi dRtetsbdn dil sur f ace
17 of the cylinder 5 never occurs. Mdreover, the flexible |Iong nenber 9 is

not ent gpglgd PE&Q‘J@E 190k d&%‘%ﬁkéi«@ SHirS RN @b oteeaObyl snabsor bed while it

I's hung ~ between t I xed” pull'ey 13 and the novabl e pulleys 12a, 12b.
Accor di in.th e ffar od of the -
nultistgggx%ngﬁéagaﬁu%%eég émhéig%fgjéﬁiléyg rlZ%asézghhere the cylinder 5

is shorter than a total contra
1nterference og the movcfie pulleys 12a, 12b with an

'1nstallat10n surface 17 of the cylinder 5 never occurs.
Moreover, the flexible long member 9 is not entangled bhecause
10 the falling distance thereof is absorbed while it is hung
between the fixed pulley 13 and the movable pulleys 12a, 12b.
Accordingly, in the buffer using the bﬁffer main body 2 of
Ithe multistage-coupled plungers 6a to 6c, i.e., in a case
' where the cylinder 5 is shorter than a total contraction
15 stroke of the plungers, the return checking switch 4 can be
surely and normélly operated without any interference with
the installation surface 17 of the cylinder 5. Therefore, it
is possible to obtain the highly reliable buffer 1A.
The flexible long member 9 specifically includes & rope,
20 a belt, a chain or the like. The flexible long member 9 can
ﬁe prepared inexpehsively if it is cdnstituted of a rope. If
it is constituted df a belt, the return checking switch 4 can
be opefated more aCcﬁrately bedause of its smaller expansion
compared with the rope. If it is constituted of a chain, the

25 return'checking switch 4 can be'operateﬁ much more qccurately




15 stroke of the plungers, the return checking switch 49§ Pﬁerﬁ&iﬁ'y and
nor mal | YWwORSh&d W thout any interference with the ins %‘Pﬁbélﬁ_&ﬁurface
e highly

17 of the cylinder 5. Therefore, it is possible to obtain.{

reliable buffer A The flexible | ong nenber 9 specifically includes a
rope, 20 a belt, a chain or the like. The flexible I ong nmenber 9 can be
prepared i nexpensively if it is constituted of a rope. If it is

constituted of a belt, the return checking,sw.tch.4 r.ated nore
accur aPBFUEEC /s ML LT s CXRANFLY™ SPWAT chgh%é}ee%ao%et %%taﬁgﬁ fope. If it

is constituted of a chain, the 25 return pheCkin%ﬁigtc*l§¥@%Rﬁ%' oper at ed
nuch nbedtacenfardjtionsppyendefobding dsmosiern e ps 6817 16
because of smaller expansion conpared with the rope and the _belt, and

addi t i eaal bg, setf sidilig didarspesifichexampdeanst &by fiawiblestengml|. A
specific exanple of the flexibl'e long nenber 9 will be simlar in the

fol | owipagbeecongienbedi Eenilab fmdthéecfeblitowing |seadnsl fambadimesddi nent, the
nunber of novable pulleys is two, i.e., 12a and 12b, and the wi nding
nunper ,af therehlcesibl e 1 ong menber 9 about the novable pulleys 12a, 12b is
al so two. Needl ess to say, however, the nunber of novable i0 pulleys may be

one and the 'ngh%gfgyg@?%$ﬁg?%ﬁ§?{Jeyﬂéﬂﬁhmgéyubﬁnmawabn% padkeyishe novabl e

pul | eys may al so be oneé case, fixed pulleys are basically not

MeCesSeV k" 1182, YAPEhaClaBP AR el BB AP RBbAIY il or more than
flexibie iong member 9 aboﬁt the movable pullefs 12a, 12b is ]
also two. Needless to say, however, the number of movaple

i0 pulleys may be one and the winding number of the flexible
long member 9 about the movable pulleys may also be one (in
this case, fixed pulleys are basically not necessary)., or the
number‘of movable pulleys may be equal to or more than three,
and the winding number of the flexible long member 9 about
t5 the movable pulleys may also be equal to or more than three.
A value of the winding number of the flexible long member 9
about the movable pulleys is properly determined in
accordance with a total plunger contraction stroke and a
;height dimension of the cylinder 5. The same applies to the
20 following second embodiment.
(Second Embodiment)
FIG. B‘is a séhematic front view showing an elevator
'buffer 1B-§f a second embodimenf of the present invention.

As shown in FIG. 8, the elevator buffer 1B of the

95 . second embodiment is different from the first embodiment in




and the wi nding nunber of the flexible |ong menber 9 apoyt 15 th vabl e
pul | eys al so be equal to or nore than three. A vaﬁﬁge@?wp 5 rg}rjlding
nunber of "thE%¥#8%i bl e | ong menber 9 about the novabl e pRdTEPE3P351hr oper |y
determned in accordance with a tot$h pl unger contraction stroke and a

hei ght di nension of the cylinder 5. e sane applies to the 20 follow ng
second enbodi nent. (Second Enbodinent) FIG 8 is a schematic front view
showi ng an el evator buffer 1B of a second enbodi nent of the present

i nvent i drhat &s temsinnen Welghg, 20hds eatlashed Hisf Megvals ©PUIHEYSS 138g0nd
enbodiment is different fromthe first enbodinent in 19 Septenber 2006 WO
03/ 082722 RCTOERER/ O3trichei s tdid simidesi dwerthweiegtf 2Bei £izstached to
novabl e pul |l eys 12a, 12b. Ot her conponents are simlar to those of the

first  eobediment, deneted By similar referaie minsadls sl thiugs
description thereof will be om+tted. 5 An operation of the elevator buffer

1B of tRRRGPdonCPRRFLAEN 1S Bébhfftd®. that of the first enbodi ment. By
this operation, in the buffer using a buffer main body 2 of

T by a0 SO B PAIOE Sehd ety A anen ikl can be
nstall atkon suntace A oatNe ARISE wifs 1Y danddinRSI Ohg o obtain
this operation, in the buffér using a buffer main body 2 of
multi;taée»coupled plunge¥s 6a to 6¢c, a returh checking
switch 4 can be surely and normally operated without any
10 interference with an installation surface 17 of the cylinder

- 5. Thus, it is possible to obtain the highly reliable buffer
iB.
Moreover, according to the second embodiment, since
tension of a flexible long member 9 can be increased by the
. 15 tensioner weight 20, malfﬁnction and entanglement of the
flexible long member 9 due to slackening can be prevented.
| ‘(Third Embodiment)
FIG. 9 is a schematic front view showing aﬁ elevator
‘buffer'lc of a third embodiment of the present invention.
2d In the second embodiment, the return checking switch 4
is attached to a second fixing part 14, but as shown in FIG.
9, in the elevatorlbuffer 1C of the third embodiment, a
return checking switch 4 is attéched below a tensioner weight
20, and an operation arm 4b of the return checking switch 4

26 1is arranged in a'position for interfere with a cam 21 fixed




Mor eover, according to the second enbodi nent, since tﬁ?ﬁ%&ﬂ Bgrfq | exi bl e
| ong nmenber 9 can be increased by the 15 tensioner wei'g S0 @l Punct i on
and ent INQI%MAB of the flexible | ong menber 9 due to sl ZGEIRIHYSFan be
prevented. (Third Enbodinment) FIG is a schematic front view showi ng an
el evator buffer 1C of a third enbodiment of the present invention. 20 In
the second enbodi nent, the return checking switch 4 is attached to a
second fixing part 14, but as shown in FIG 9, in the elevator buffer I1C
of t he thiar ¢ydiandernBat ,Othery ccomPORSHEKiAE SR Gos tROSEcRED bel ow a
tensi oner weight 20, and an operation arm4b of the return checking swtch
4 25 i £har seegad embedpmenti, odehotednbyr$emblay treferenc® MmeLad s 9

Sept enber 2006 WO 03/082723 PCT/JP03/ 03517 18 to a cylinder 5. O her

COMpoNgRias deersplibar therkbgs«i0fl béhemsetedd enbodi ment, denoted by
simlar reference nunerals and description thereof will be omtted. An

operation of ﬁBhSPEJ:&\Y%Rro?%ﬁ@rei@v&foﬂ‘ heuty dic erdmgditmnd i s sinilar

to that of the second enbodinent. By this operation, in the buffer using a

buf { e IRARRAY $50LinIHLL $5A9RAEOLP! Elle PLLAGIRS SeriSod i . LB return

che kiﬁﬁ' ( can surely and nornal 'y operated without any _
o posMPeoPETaRLaRn FhethPoRE) LPEI FRbNG Bpfrer ot O 2 Be- Thus, 11

multistage-coupled plungers 6a to 6c, the return checking
switch 4 can be surely ané normally operated Qithout any
interference with an installation surface 17 of the cylinder

0 5. Thus,'it is possible to obtain the highly reliable buffer
1C.

Moreover, according to the third embodiment, since the

return checking switch 4 is not installed in a fixed place,
it is not necessary to secure its installation space. An

5 operation position ofthelreturn checking switch 4 can be
adjusted by varying a position of the cam 21 without
~adjusting a length of the flexiblé long member 9. Thus, the
adjustmént is easy.

According to the third embodiment, since the return

0 &hecking switch 4 is afranged in the position directly below
the tensioner weight 20, exposute of-the return checking
switch 4 to refuse'énd dust can be prevented as much as
-pﬁssible. Therefore, malfunction of the return checking
switch 4 can be prevented.

25 (Fourth Embodiment)




Mor eover, according to the third enbodi nent, since theﬂ)é&k&&ﬂeﬁﬂﬁ%king

swwtch 4 is not installed in a fixed place, it is not necessary to secure

its instaYPEO¥ 2 pace. An .5 operation position of the rEF@Pﬁm%%§Eking

switch 4 can be adjusted by varying g position of the cam 21 w thout
~adjusting a length of the flexible Iong nenber 9. Thus, the adjustnent is
easy. According to the third enbodi nent, since the return 30 checking
switch 4 is arranged in the position directly below the tensioner weight
20, exposure &AG+hd0rds e nselnemathg fE0RE chley showdngs @ngrdeyddPrcan be
prevented as much as possible. Therefore, malfunction of the return
checki nipuffisint Al 4fcanfoerpheeshodimedt ¢Fothe prEdrodi nimventi®nSept enber
2006 WD 03/082723 PCT/JP03/03517 19 FIG 10 is a schematic front view
showi ng an el gnathe sétdi@redbb@imént putd wthed wheckdihg swipchsdnt

i nvention. In the second enbodi nent, the return checking switch 4 is

attached 4 Q{thene@Cehdthé X6880RQ" £isting phras SNt ids HHown Anl@ic.n the
el evator buffer 1D of the fourth enbod?nent, a return checking switch is

att a;‘}heéir%g i GYe! Qf%\riaé?r% ffercﬂﬁgé)f'?lgéé A @n‘t%rqitn%ﬂtho%e of the

second I ment, enoted by sim erence numerals and description
thereof _ ui Il B8 oQRLAL °Gs d0h ALls CREEELIST & o NSkt &, PUEhgE 1D of the
componeqts are similar to those of the second embodiment,
denoted by similar reference numerals and descriptioﬁ thereof
will be omitted.
10 " An operation of the elevator buffer 1D of the fourth
embodiment is similar to that of the second embodiment. By
this operation, in the buffer using a buffer main body 2 of
multistage-coupled plungers 6a to 6c, the return checking
switch 4 can be surely and normally operated without any
15 interference with an_installation surface 17 of the cylinder
5. Thus, it is possible to obtain the highly reliable buffer
1D. |
ﬁoreofer. according to the fourth embodiment, since it
is not.necessary to separately install a fixing part (similar
20 to the second fixing part 14 of FIG. 8) for fixing the returﬁ
checking switch 4,-a structure-can bé simplified.
{Fifth Embodiment)
_'FIG. 11 is a séhematic front view showing an elevator
buffer 1E of a fifth embodiment of the present invention.

25 - As shown ih FIG. 11, thg‘elevétor buffer 1E of the




enbodinent is simlar to that of the second enbodi nent i ration,
in the buffer using a buffer main body 2 of nultistageggéﬁﬁﬁgaﬁqﬁﬁﬁgers 6a
to 6¢c, tWOPOEH checking switch 4 can be surely and ndf ”yﬁgﬂérated

Wi thout any 15 interference with an jpstallation surface 17 of the cylinder
5. Thus, it is possible to obtain the highly reliable buffer 1D. Moreover,
according to the fourth enbodi nent, since it 1is not necessary to
separately install a fixing part (simlar 20 to the second fixing part 14
of Fl GE£ijtlf emboidimegtt He défdementhEcrmnghewfountla embagimeitir¥ can be
simplified. (Fifth Enbodinent) FIG 11 is a schematic front view show ng an
el evat athath ¥ foowvetE2ef iz hitftthehedbdadi generoént beter epentphevenefon. 25 As
shown in FIG 11, the elevator buffer 1E of the 19 Septenber 2006 WO

03/ 08272:4:1PGF #dRabA35Ha1189sf nbh) enbodioidir i confdrieartentafe om the fourth
enbodi nent in that a cover 22 ‘s attached to cover an outer periphery of

- each of S oF2%nel hehn6QTMENE Nt deRb€ed SHY $Afiiler t hose of
t he foJ%?ﬁﬁgﬁ%ggP#E%%¥ ggng?gd%%?rgpnilar 5 referé%ce nuné?gls and
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embodiment is similar to that of the fourth embodiment. By
this operation, in the buffer using a buffer main body 2 of
multistage-coupled plungers 6a to 6c, a return checking
0 switch 4 can be surely and normally operated without any
interference with an installation surface 17 of a cylinder 5.
Thus, it is possible to obtain the highly reliable buffer 1E.
Moreover, according to the fifth embodiment, since a
possibility of dust or the like adhering to the movable
5 pulleys 1l2a, 12b is p;evented as much as possible by the
cover 22, it is possible to prevent operation failures of a
flexible long member 9 or the movéble pulleys 12a, 12b due to
dust or-the.like as much as possibie.
(Ssixth Embodiment)
",’0. FIG. 12 is a schematic front view showing an elevator
buffer 1iF of a sixfh embodiment of thé present invention.
As shown in FiG. 12, the elevator buffer IF of the
 -sixth'embodiment is different from the fourth embodiment in
that a guidé rail 23 is disposed to guide an up-and-down

26 movement of a tensioner weight 20. Other components are.




.0 switch 4 can be surely and normally operated w thouygaByeniat 96der €nce
with an installation surface 17 of a cylinder 5. Thus, it Is possible to
obtain th& PR reliable buffer IE. Mreover, accordi ng RG/IPREIATt h
enbodi nent, since a possibility of dyst or the |ike adhering to the
movabl e L5 pulleys 12a, 12b is prevented as nuch as possible by the cover
22, it is possible to prevent operation failures of a flexible |ong nenber
9 or the novable pulleys 12a, 12b due to dust or the |like as nmuch as
possi bl esinigian rtoEhegenodt theo fppcth1embedinenheAgnated & sAMmdahow ng
an elevator buffer IF of a sixth enbodi nent of the present invention. As
shown i rdfie@enk? nmumerallsvandr desEfiptiénotheheofiwill dbatiitded. s
different fromthe fourth enbodinent in that a guide rail 23 is disposed

to guide an upnasgefatiohSoFDYREESLeRitEr lIARSTaNAF WE Phe 2QAxtE her
conponents are. 19 Septenber 2006 WO 03/082723 PCT/JP03/03517 21 simlar

to 1hosgpifodiMenitoyist BimARAY ¥BNthates! £ PFo@HA |eMbod ieditencgynuner al s
and description thereof wll be omtted. An operation of the el evator

buf f I.E .of L%t h ' | L , f :

enbof niE? é’?@%s‘ltl)ré\’.&‘é %gté?ﬁ%fr%ﬁ‘ff%% ‘?%%“%Gaéf%‘?f%éftr’fbﬁan iy A body 2

of multista -coupledlglungers 6a %% ?g, a return checki swtch 4 can
ur- a

be surel CrEPIP L5 PARREEF ¢ 9 T RS SHEERIE an

installation surface 17 of a cylinder 5, .
switch 4 can be surely and normally operated without any

interference with an installation surface 17 of a cylinder 5.
Thus, it is possible to obtain the highly reliable buffer 1F.
'10_ Moreover, according to the sixth embodiment, swinging
of movable pulleys 12a, 12b or a flexible long member 9 is
suppressed by the tensioner weight 20, whereby the movable
pulleys 12a, 12b or the like are smoothly moved.
(Seventh Embodiment)
15 FIG. 13 is a schematic front view showing an elevator
buffer 1G of a seventh embodiment of the present invention.
As shown in FIG. 13, the elévator buffer 1G of the
seventﬁ embodiment is different from the fifth embodiment in
that a compression spring 24 is disposed as elastic urging
20 means for urging movable pulleys 1l2a, 12b downward. Other
. components are similar to those of the fifth embodiment,
denoted by similar reference numerals and description thereof
will be omitted.
An operation of the elevator buffer 1G of the sefgnth

_255 embodiment is similar to that of the fifth embodiment. By




Thus, it is possible to obtain the highly reliable bufﬁggngnmgpzamgeover
accordln to the sixth enbodi nent, swinging of novable pulleys 12a, 12b or
a flexi b\%gqsm 2enber 9 is suppressed by the tensioner RGHBRIOSE wher eby
t he novabl e puIIeys 12a, 12b or the,]ike are snoothly noved. (Seventh
Enbodinent) 15 FIG 13 is a schematiC front view show ng an el evator

buffer 1G of a seventh enbodi nent of the present invention. As shown in
FIG 13, the elevator buffer 1G of the seventh enbodinment is different from
t he fi fithisemeiatsinn, rin tthat baffempnedsgon bpffey mainsbely pdsel as

el astic urging 20 neans for urging novable pulleys 12a, 12b downward.

- Qther epimonetide -Aoubied plunigerisheae tof 6theaf rétbrentbeckimg, denoted by

~simlar reference nunerals and description thereof wll be onitteq. An
oper at iQn Qfh (& Q:}@ts‘ﬁﬁ:etl#f hea herphiibeopeyantd wibheabosiyent is
simlar to that of the fifth enbodi nent. By 19 Septenber 2006 MD 03/ 082723

PCT/JPqt frentde G QREHALH la%ﬁoghgupfgéér1?56ﬁ9aacf&qﬁ&6rﬁ?'n body 2

1'S age couple pIungers a return checking swtch 4 can

msbal (iRsn AengpepidE BoCoptand tho"Bionhd! SpLEAERE AR,

the highly reliable buffer 1G  Mreover, accordlqgalo t he seventh
embodi ment, HOXEEVEThe2REOEALRIpEP| e goventbeubodiment o SHREY by an

urgingthe movable pulleys 12a, {Zb are easily moved:by an urging
force of the compression spring 24 when the plungers 6a to 6¢C
are expanded/contracted, slackening of a flexible long member
10 9 can be brevented as much as possible. Thus, it is possible
to prevent malfunction or entanglement of the flexible iong
member 9 due to slackening.
According to the seventh embodiment, the elastic urging
means is constituted of the compression spring 24. However,
15 any means can be employed as long as it imparts en initial
‘.downward urging force to the movable pulleys 12a, 12b.
(Eighth Embodiment) |
fiG. 14 is a schematic front view showing an elevator
'buffer 1H of aﬁ eighth embodiment of the present invention.
20 As shown in FIG. 14, the elevator buffer 1H of the
‘eighth embodiment is different from the fifth embodiment in
that an attaching arm 7 is set longer, and one end side of ah
amplification link 25 is engaged with movable pulleys l2a,
12b side (specifically, below a tensioner weight 20), while

25 ' the other end thereof is coupled to an operation arm 4b of a




force of the conpression spring 24 when the plungers 689 SthgE’ etaé(fbﬁ
expanded/ contracted, slackening of a flexible | ong nenb 8 can
prevented“@@”ﬁﬁ5ﬁ3as possible. Thus, it is possible to pW@E@ﬂ@yﬁ%Wﬁunction
or entangl enent of the flexible Iong menber 9 due to slackening. According
to the seventh enbodi nent, the elasti’C urging mneans is constituted of the
conpressi on spring 24. However, 15 any neans can be enployed as long as it
imparts an initial downward urging force to the novable pulleys 12a, 12b.
(Ei ght h xethndi mbeckiRigGswidchs 4a shhette iampfliditicatiion dioki 4§.aR el evat or
buffer 1H of an ei ghth enbodi nent of the present invention. 20 As shown in
FIG 14,fdlewl ae6atier setf Eer agHtof trArsei gha hf @bhixly nhdpliscetdiefterodnt from
the fifth enbodinment in that an attaching arm?7 is set |onger, and one end

side of fph Pkl mvhsNel pBK18Psi £28N0RPBdayi &b dAmyebtiedul | eys 12a, 12b
side (specifically, below a tensioner melght 20), while 25 the other end

t her eof a o] r a 19 Septenber 2006 WO
'03/0827fgggg%ﬁgh%gfoggl?h8p§E§%¥u§%&c ﬁlﬁ% swi tch p- In the anplification
link_25, a f LS t so as,to trans I l.gpl acement of
each®of the rrg\kiéﬁf:ec IG'P?% l% 32 rel%m:ng a?\t a%tfo% e? ﬂél sgﬁ'acglnent to the

ot her end thereof. 5 CIher co onent s %%g simlar to Fpose(ff the fifth
embodi mEMLOdIBEBLed6YOLERi PRy ?@f%?EnE FART QI TS an

descr;ption thereof will pe omitted. Incidentally, the
attaching arm 7 can be set to a length equal to those of the
other embodiments.

10 An operation of the elevator buffer 1H of the eighth
embodiment is similar to that of the fifth embodiment. By
this operation, in the buffer using a buffer main body 2 of
multistage-coupled plungers 6a to 6c, a return checking
switch 4 can be surely and normally operated without any

15 interference with an installation surface 17 of a cylinder 5.
Thus, it is possible to obtain the highly reliable buffer 1H.

Moreover, according to the eighth embodiment, a falling
stroke of each of the movable pulleys 1l2a, 12b is converted
into a large displacement by the amplification link 25, and

20 the return checking switch 4 can be operated by this large
displacement. Thué, the returnlchecking switch 4 can be
surely and accurately operated. That is, since'the failing
stroké of each of the movable pulleys 12a, 12b is set short
(set at least shorter than a height dimension of the cylinder

25  5), malfunction may occur if the return checking switch 4 is




description thereof will be omtted. Incidentally, theﬂ)é&hﬁ;_é oBf M 7 can
(IRD3/

be set R¥83Q@§pg%h equal to those of the other enbodinen3%¥, n.operation

of the € uffer 1H of the eighth enbodinment is si Srfhat of

the fifth enbodinment. By this operajion, in the buffer using a buffer main
body 2 of nmultistage-coupled plungers 6a to 6¢c, a return checking swtch
4 can be surely and nornally operated without any 15 interference with an
installation surface-17 of a cylinder 5. Thus, it is possible to obtain
the hi gdrgctdyi appeabets by the sheFbofakling cHFerkR: t #UCHe 2ei ght h

enbodi nent, a falling stroke of each of the novable pulleys 12a, 12b is
conver pedsibdidty tangbedisspedyestimibyted dnipse foLatheoreighiih 25 and 20
the return checking switch 4 can be operated by this |arge displacenent.
Thus, feh®odamuna.checking switch 4 can be surely and accurately operated.
That is, since the falling stroke of each of the novable pulleys 12a, 12b

i s .set shortackseding t8atheSBALGEImdAEN thdenttiiamnioupledd t he cylinder
25 5), malfunction may occur if the return checking switch 4 is 19

-Sepﬁf"g%hp@% 61083608223 cBGEHE’QE%c?%Nth@ée dif£5édy wee@aeee by the

sho ng stroke.. "Such a possi ity can be surely elimnated by use

~of. the, eight enbodi nent . _Accor di . t he i ied N two ,
mul ti s&é’géﬁg’ougf’%"%’-‘p| gﬁﬁepgeggn%olﬁgelgfﬁ&go%sﬁi é%t a:%ec% hiee ‘st ages.
Needl| ess
C stages, four stages or more.

Industrial Applicability
Lo As described above, according to the presenf invention,
the falling dimension of the flexible long member can be
absorbed by the falling of the movable pulleys, and the
falling dimension of the flexible long member can be absorbed
by a sufficiently short falling distance of the movable
[5 pulleys. Moreover, there is an advantage that since the
- flexible loﬁg member of a falling portion is absorbed while
-it is hung between the fixed pulléy and the movable pulleys.
norentahglement occurs. According to the present invention,
 .it is possible to surely and normally operate the return
20 checking switch without any interference with the

~installation surface of the cylinder.




to say, however, the present invention can be applied HQS%E%V'%P , four
P

stages or yi@hfesai3dustrial Applicability [0 As described 3 ﬁi:7ordi ng
to the present 1 nvention, the falling dinension of the flexi'bl'e T ong

menber can be absorbed by the falling of the novable pulleys, and the
falling dinension of the flexible | ong nenber can be absorbed by a
sufficiently short falling distance of the novable L5 pulleys. Moreover,
there is an advantage that since tnﬁux%%$Xible | ong nmenber of a falling
portion is absorbed while it is hung ween the fixed pulley and the
novabl e pul |l eys, no entangl enent occurs. According to the present
I nvention, it is possible to surely and normally operate the return 20
checking switch without any interference with the installation surface of
the cyli nder. 11:9 ABpedfBaEOD et fe CIMIYSARS :PCT/ JP03/ 03517 25 CLAIMS 1.
An el evator buffer conprising: a buffer main body in which a plurality of
plungers are & difigretatio bedypparwhieh az cpbiral ity iofd@luagersl 8rgl e
stages, the buffer main body being arranged at a | owernost part of a
- hoi stonaycowplnd [tey arealpgers surdacegopus| eyl hadér - ak nyi gl pleassages ,whi ch
one end of a flexible |ong nenber is fixed to the 10 uppernost plunger, the
ot her engh®fbdfrer P RdyoBeifB"Befanged at a lowermost part of a
hoistway:
a bulley mechanism ﬁéving pulley multi—ﬁinging means in
which one end of a flexible long member is fixed to the
10 uppermost plunger, the other end of the flexible long member
is fixed to a fixing part, a middle part of the flexible long
member has at least one or more movable-pulleys, and

slackening'of the flexible long member is absorbed by falling
of the movable pulleys; and
15 a return'checking switch operated in accordance with

upper and lower positions of the movable pulleys.

2. The elevator buffer according to claim 1, wherein a
tensioner weight is attached to the movable pulleys, and the
20 return checking switch is attached to the tensioner ﬁeight or

the cylinder.

‘3. The elevator buffer according to claim 2, further
comprising a guide rail to guide an up-and-down movement. of

25 = the tensioner weight.




is fixed to a fixing part, a mddle part of the f|6XIbsf has
at | east ywapgRi280r e novabl e pulleys, and slackening o ﬂ£§@ﬁ1 Ie | ong

menber is absorbed by falling of the novable pulleys; and 15 a return
checking switch operated in accordar2ge with upper and | ower positions of

t he novabl e pulleys. 2. The elevator buffer according to claim1l, wherein a
tensi oner weight is attached to the novable pulleys, and the 20 return
checking switch is attached to the tensioner weight or the cylinder. 3.
The el evat or buffer according to claim?2, further conprising a guide rai

to gui de an up-and- down npve ioner I 9; Sept enber
2006 WO 03/ (827532 G viRhar @é@er 2%’%’1"‘1}1{%‘@ o \?%t or(’f\t,)\%?'gg}r" Lo ng to
one of claims 1 to 3, further conprising elastic urq%$ .neaF for urging
the novabferther epEPadsing @lastic wRaiRY MeRRF HOFf Ss!':;Rr‘é ng to one of

claims 1 to 3, further conprising an anplification link in which one end
t her eofmovakblrupuddeys downwardbl e pul |l eys, the other end side thereof is
engaged with the return checking switch, and an to up-and-down di spl acenent
of gach of the pulleys is transmtted as anplified displacenent to the
ot her end thereof. '
5. The elevator buffer according to one of claims 1 to
3, further comprising an amplification link in which one end
" thereof is coupled to the movable pulleys,'thé other end side
thereof is engaged with the return checking switch, and an
10 up-and-down displacement of each of fhe pulleys is

transmitted as amplified displacement to the other end

thereof.




