FLUI D- PRESSURE ELEVATOR BACKGROUND OF THE | NVENTI ON Fi el d of the ﬁQyFQfEQq [f;
This inventihon relates to a fluid-pressure elevator.in which a cage |s
vertically nmoved by a fluid- 5 pressure cylinder which is charged and - (~,
di scharged with a pressure fluid, and relates nore particularly to a :
fluid-pressure elevator suitable for use in a conpara- tively |ow building
such as a small house. 10 Descriptioniof Prior Art Hitherto, a
fluid-pressure elevator of this type has a construction in which the cage

is directly or indirectly noved in the vertical direction by controlling

the supply of pressure fluid to or theFLLBED-PRESSUBRE (RLEVATORhe pressure fluid
froma fluid pressure cylinder. That is, the cage is directly supported by
the plunger of the fluid pressure cylinder or ‘supported indirectly by the

pl unger, pulleys and a rope, is noved 20 upward by the pushi ng-up notion

(extending notion) of the plunﬂgr caused by the pressure fluid, and is
noved downwald BACKEROUND QF.- TBRNINVENSAONCont racti ng motion) of the

pl unger. This type of_fluid pressure cylinder is -2- disclosed in, for
exanpl e, US Patent hb?1%£é3ﬁ,4§§e( BYPéEﬁ8Hding to

This invention relates to a fluid-pressu:zec

elevator in which a cage is vertically moved by a fluigd-

5 pressure cylinder which is charged and discharged with a

£}

pressure fluid, and relates more particularly to a

fluid-pressure elevator suitable for use in a compara-

tively low building such as a small house.

10 Description of Prior Art
Hitherto, a fluid-preséure elevator of this
type has a construction in which the cage is directly
or indirectly'moved in the vertical direction by
controlling the supply of pressure fluid to or the

is discharge of the pressure fluid from a fluid pressure

cylinder.

That is, the cage is directly éﬁpported by the
plunger of the £1uid pressure cylindef or supported
indirectly by the plunger; pulleys and a rope, is moved

20 upward by the pushing-up motion (extending motion) of
the plunger caused by the pressure fluid, and is moved
downward by the pushing-down motion (contracting motion)
‘of the plunger. |

This type of fluid pressure cylinder is



Japanese Patent Application Laid-Open Publication No. 203074/ 84). However,
as nentioned above, the upward novenent of the cage 5 is caused by the
pushi n&;yp moti on of the plunger of the cylinder, and in view of the _
pl ungers buckling strength it is necessary _tg increase the dianeter of the
pl unger. Therefore, the pressure of the pressure fluid is relatively |ow
(10 to 30 kg/cnR), and the sizes of hydraulic devices such as a flow rate
control val ve andidcidselitinlOréF @KSHbE: PUSPPateRt iNC! £35300454 RebaR¥6REHET D
inincrease in the cost and redu tion in_the ener effi ciency. SUMVARY OF
THE | NVENTI ON 15 J@panese patent Agpdicaiyep é?ﬁddﬁf’%"ttpg‘\é%l%é°fbﬂ‘{95e?ﬁ3°?%ﬁéﬁti on
to provide a fluid-pressure el evator designed to use snall-sized hydraulic
devi ces and to be nmanuf,act ured_at | ower .cost. . Accordi.ng to the_present

i nvention there is pr O&fajl‘ﬂeev%ra 5 O Floé]\égp?t)eoggmg'eef’@'\/"c .lo[rgo"cac’%{]iogi sR%e

el evator frane 5 iswhiusedaby dbe pushimy-aipl Botienaok dhei plaingelr réc theorylimderui d

pressure cyli nde%natﬁpgg&?ﬁefogﬁéakﬁuﬁééi“gtﬂkg&' Strdfiftnl gpq_snﬁ%fga;e&r 3

connecting said cage an ) ger” of sal id pressure cylin
each other whi | e IpEFeRFestiph Oi&rtebyoh HPRLNger ac Aberaieran tigpriespere PEnthst
sai d el evator 25hbade SRl 9@%19&#&?;”%%@ tidhz":sy?bﬁz)t,l 8ARd 18kl HiGE0NE

by controlling the flqw rate of fluid c ed into and discharged_fromsaid
fluid pressure cyVPFRHNC JRAFET FUCHi2F A MY PRESSEPER Ve htho At s ELpid

dual - cyl i nder DDpetssie punc anprinsiregsed) théreby aydsubtling amdinapredsents the
cylinder, a first_f|ui f.or aed %}N L4 of said 30 plunger _
inserted into sai‘ s!:nar?grgc i%(g:f’erlgaﬁ? ggs or?gf‘f#%lh chanber forned between
sai dgt{uer cylinder and said inner cylinder arranged to comunicate with
each wfher thr ou%m;gpwgc’ HUERT@fssage, punp neans arranged to draw
fluid fromsaid secon urd chanber and to supply pressurized fluid to a
fluid chanber above said piston in said
15 It is therefore an object of the present invention to provide
a fluid-pressure elevator designed to use small-sized hydraulic
devices and to be manufactured at a lower cost.

According to the present invention there is provided a fluid-

20 pressure elevator comprising an elevator frame in which a cage is
movable in a vertical direction, a fluid pressure cylinder attached
to said élevator frame, and rope means for connecting said cage and
the plunger of said fluid pressure cylinder to each other while being
supported by pulleys attached to an upper portion of said elevator

(Y 25 frame, said cage being movable in the vertical direction by

controlling the flow rate of fluid charged into and discharged from
said fluid pressure cylinder, wherein said fluid pre'ss_ure ch_inder
has a dual-cylinder construction comprising an outer cylinder and an
inner cylinder, a first fluid chamber formed below a piston of said

30 plunger inserted into said inner cylinder and a second fluid chamber
formed between said outer cylinder and said inner cylinder arranged
to commmnicate with each other through a carmunica_t_ion passage, pump
means arranged to draw fluid from said second fluid chamber and to
supply pressurized fluid to a fluid chamber above said piston in said

35 inner cylinder, and a control valve for controlling the flow rate of
the pressurized fluid pumped by said pump means.



35 inner cylinder, and a-control valve for. controlling.the flowrate of the
pressurized fluid punped by said punp neans. - 3- BRI EF DESCRI PTI ON _COF
THE DRAWNGS Fig. 1 is a perspective view of the entire construction of a
fluid-pressure el evator which represents an enbodi nent of the pre§§ﬂ§§¥’,_
I nvention; 5 Fig. 2 is a cross-sectional view of a drive unit

I n accordance wth the enbodi nent shqwn in Fig. 1; Fig. 3 is a schematic
illustration of the stretched staté df "a rope in accordance the enbodi ment

shown in Fig. 1; 10 _ Figs. 4 and 5 are cross-sectional view of a
drive unit in accordance w th another enbodinments of the present invention;
Figs. 6 and 8 are schematic illustrations of the stretched states of ropes

in accordance with another 15 enbodiments illustrated in Figs. 4 and 5; and

Fig. 7 isgar R M YN WEO T DRAWENGRr essure el evat or which represents
a still ano?ﬁgr enbodi ment of the present invention. 20 DESCRI PTI ON OF

PREFERRED EMBODI MENES oir af afsr @d priFedicraries vobwt B8 RRESeRtikBVention will
be descri bed bel ow with reference to the acconpany- ing drawings. Fig. 1
shows a flodngtnRasioe o @V&luid-pressure elevator which’

represents an embodiment of-the'pfésent iﬁvention;

5 o Fig. 2 is a_cross-séctidnal.7iew.of a drive
unit in accordance with the embodiment shown in Fig. 1;

Fig. 3 is a schematic illustration of the v/
stretched state of a rope in accordanég the embodiment
shown in Fig. 1;

10 Figs. 4 and s_are'cfogééée¢tional view of a
drive unit in accordance with-another embodiments of the
present invéntioﬁ; ’

| | _Figs. § gnﬁ 8 are séhematic_illﬁstrétiohs of
the_étretched:statés of ropes in aécordénce with another

15 embodiments illustrated in Figs. 4 and 5; and

| Fig. 7 is a_pérspective.view of a fluidf,
pressure elevator which represents a still.another

embodiment of the present invention.

20 DESCRI?TION OF PREFERRED EMBODiMENTS_

- Preferred embodiments of the present invention
wili be.described below with refetence to thé accompany-
ing drawings. |

Fig. 1 shows a fluiGQPressure.elevator in

25 accordance with the'present'invention which is installed



25 accordance with the present invention which is installed -4- in a
smal | house, for *exanple, a conparatively |low, two- or three-storied

bui | di ng, (not, shown). The el evator has a cage 1 and an el evator frane 2
whi ch &an_suppOrt the cage 1 while the cage 1 5 noves vertically, and
whi ch has, for exanple, a truss structure anddis fixedly installed in an
el evator shaft (not shown) fornmed in the building. The elevator frane 2 is
of a sel f-stabdi ngnt ppemadd ibouste,ofprerexagipliey U mGmpa ratd wediyg Htow/ tve-
10 cage 1. However, part of the frane 2 is fixed to the building so as
to reinforce the Pratbrgetrsitwnied buildingi(motn shewa)iwe to the buil ding.
The el evator frame 2 is assenbled at the factory. If the elevator is

desi gned to extend over a cOhgaelevatior hasgea agsel @éndian edswator the

frame may be partially assenbled at the factory and thereafter conpleted by
connecting the asgé'ﬁﬂée@ Which gan gupRorte the \Gage k mbidey ke €age ve

installed. This connection.is.enabled by .cqnnecti menbers 2b. 20
A drive unit 8 is™QF&f &N rt I‘?é'%cé%"e‘ gﬁaﬁhg_ e &% r & rztaﬂbsi in
Lhe vertrcal o feR AR F P QAT Dl S S AR
cylinder 10, a ”DRQEtlgh%thﬁfégdgﬁti‘athe building.
_ The elevator frame 2 is of a self-standing
type and is strong enough to support the weight of the
10 . cage 1. BHowever, part of the frame 2 is fixed to the
building so as to reinforce the frame and maintain its
position relative to the building. The elevator frame 2
is assembled at the factory. 1If thg elevator is
designed to extend over a comparatively large number of
15 stories, the frame may be partially assembled at the
factory and thereafter completed by connecting the
assembled units at the place in which the frame is to be
installed. This connection is enabled by connecting
2 | _ ... members 2b.
20 . A drive unit 3 is adapted to deé,the cage 1
along the elevator frame 2 in the vertical direction and
is constituted by a fluid pressure cylinder 10, a
hydraulic pump 12 for supplying a pressure fluid to the
~ fluid pressure cylinder 10, a motor 13 for driving the
25 hydraulic pump 12, and other components. The elevator
also has a buffer 8 having safety functions to prevent

~ accidents caused by abnormal downward movement of the



25 hydraul i c punp 12, and ot her conponents. The elevator also has a
buffer 8 having safety functions to prevent accidents caused by abnor nal
downward novenent of the -5- 1 cage 1; rollers 4 and 6 adapted t.0-"
prevent the cage 1 fromtipping over, the rollers 4 being di sposed onfife
rear sides of frame nenbers of the elegagor frane, and the rollers 6 being
di sposed on the front sides of the 5 frame nmenbers; reinforcenment nenbers

7 f i nf ' the Ay ' _viert . ' th 1

by the ar 1 SORD 10 SO P S AL S0 o g ETe R 8 | 0% [xed
t' i t s e 1 N 1 i i

o the o et PPLR RN Y AR 20 bt Rl B el ng sup

ported by péde)sidds df Bitne Shembets BEUHO e BAPRHASE Pirke N0add and 15
whi ch connects the fluid pressure cylinder 10, the hydraulic punp 12, and a

tank. Swit aiirs rolleddcd b aig dispeEed o tHO£tdwt 15ides 0E rGheOf the

el evator are previously disposed on the elevator frame. Fig. 2 shows the
constr5ct i diranie treembets/e tein £k cementt akenberd | 2i foprestnfereyngnder 10 is
fixed to a support plate 2a extending froma portion of the 20 el evator
frame 2, arkhe £raumest iand eal topeanl9 rffer wast ikl li Geowimlg atheucagecyl i nder
10b. A piston 1lla connected to.a pIun%sr 11 is inserted into the inner
1l by the driving force of the drive unit 3. One end of
the rope 19 is fixed to a support plate 5 extending from
the cage 1, and the other end is fixed to the elevator
10 frame 2, intermediate portions of the rope being sup- -
ported by pulleys 16, 17 and 18. The elevator also has
piping 14 and 15 which connects the fluid pressure
cylinder 10, the hydraulic pump'lz, and a tank.
Switcpes and other elements necessary for the
15 control of the elevator are previduSly disposed on the
elevator frame.
Fig. 2 shows the construction of the drive
unit 3 in which the fluid pressure cylinder 10 is fixed
to a support plate 2a extending from a'portion of the /

3

20 - elevator frame 2, and is constituted by an inner
cylinder 10a and an outer cylinder 10b. A ;iston lia
connected to a plunger 11 is inserted into the inner
cylinder 10a so as to be slidable in the direction in
which the plunger 11 extends or contracts. The cage 1

25 - is moved upward when the plunger 11 moves in the

contraction direction thereof, and the cage 1 is moved

downward when the plunger 11 moves in the extension



{

cylinder 10a so as to-.be slidable in the direction in which the pl unger 11

ext ends or contracts. The cage 1 25 I s noved:upward when .the plunger 11
noves %% theicontraction direction thereof, and the cage 1 is noved
downwet mhen t he plunger 11 noves in the ext ensi on -6- direction

thereof. A lower fluid chanber 10d forned-i® t+he inner cylinder 10a bel ow
the piston 1lla communicates with a fluid chamber 10e in the outer cylinder

10b via a colmuniddFeSiamn defmol and thser dHarist rehanbher 10d oformed aim .

the 1 bt d Ehambert %fgel i 'Sldlnieveﬁsﬂbév how R R 'tlfgm%r@ﬁé’%fééggd

cont rol | val ve. 20 1y g ol 4 n S e L AR SE8 e

A ST
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direction is~ perforned om/ra e contr valL.ve ' Is

used if the speeq xonty Q‘ira{vﬁs I%[Jﬂi rﬁ_‘bn’l)&tﬂé‘%ﬂ}’ﬁ WA SN0 ONSE AheY at a

constant di scharge ‘rate. Afilter 21 is di sposed at an internedi ate
position of the pRyiely cyhmémelwqxid)rsxfpplﬁes?(bressure fluid Fta tﬁeshows

the stretched state of the rope
£luid chamber 10c of the inner cylinder 10a at a high
pressure. A control valve 20 is disposed at an inter-
N~ 10 mediate position of the piping 15. The construction of
the control valve 20 depends on the type of control
system. That is, a check valve of a pilot operation
type is used if the control of the speed at which the
cage 1 is moved in the vertical ditection is performed
15 _by the motor, or a flow rate control valve is used if
N the speed centrol ie performed by the hydraulic pump
eperating at a constant discharge rate. A filter 21 is
. dieposed at an intermediate position of the piping 14 on
w f..the suction side.
20 | Flg. 3 shows the stretched state of the rope
- in eceo:dance with this embodiment. As shown in Fig. 3,
| one end ef the rope 19 is fixed to a sﬁpport plate 1l9%a
.wh1ch extends from the elevator frame 2, and the other
end 19b of the rope 19 is fixed to the support plate 5
_25 :which extends from the cage 1. The rope 19 passes
- around the pulleys 16, 17 and 18 before being coﬁnected

to the cage 1. The pulley 16 is mounted on the top of



in accordance with this enbodinent. As shown in Fig. 3, .one end of the rope
19 is fixed to a support plate 19a which extends fromthe elevator franme 2,
and the other end 19b of the rope 19 is fixed to the support plate-5 25
whi ch extends fromthe cage 1. The rope 19 passes around the pul | eysTIE;
17 and 18 before being connected to the?cgge'l. The pulley 16 is nounted .
on the top of -7- the plunger 11 of the fluid pressure cylinder 10, and
t he pul l.eys 17 e d Qn. .t el evat or_fr.a aqahe, rope 19 is

t hus strletcﬁ%'(f %gtq’\?é%ﬁatﬁer%]_%‘geuIﬁ&@%&ésﬁ%aenfyﬁ&?érle%y ae'{ndglbl ing the
movenent of e ' at‘ﬁ ' L, ] gt t aft i ng
doubl ed. Thityée%&g{%ul%- t g'%pratraﬁﬁg&l&nt\e/%int%n_ as exerrpc?"lt ffla{aa he case
in which theg punp 12 and the notor 10 13 are directly connected to the
fluid pressure cylinder 10. The operation of the fluid-pressure elevator in

accordance with the premeHoge1ontisonntd |ste wtared itwadsdiet e 15
When the cage 1 is noved upward, the hydraulic punp 12 is driven by the

motor 13 i N pRSRYASAE,0 1 M I8 thereby lendbeing rehé |mbvenents upp! | ed

fromthe punp 12 to the fluid chanber 10c of .the inner cylinder 10a
the plunger 11 to be transmitted to the cage 1 after
being doubled. o |

This embodiment of ﬁhe preseht-invention has
exemplified the case in which the pump'lz'and'the motor

10 13 are directly connected to the fldid'pressﬁre'cylindér
Lo. .

The operation of the fluid-pressuré elevator
in accordance with the present invention will be
described below. | |

15 When the cage 1 is moved upward, the hydraulic
" pump 12 is drivén by the motof'13 in response to a com—
mand, and the pressure fluid is supplied from the pump
12 to the fluid chamber 10c of the inner cylindef 10a
via the piping 15 while being controlled by the flow \/

20 rate control valve 20. The plunger 11 is thereby moved

e

in the inner cylinder 10a in the contraction direction
thereof (in the'direction,indicated by the arrow in the
figure) khile being acceierated. This movément of the
plunger 11 is transmitted to the cage 1 via Ehé'fope 19,
25 and the pulleys 16, 17'$hd 18, éhd the'cagé 1 iélacceie-
rated and movedzupward while being guided by the ele-

vator frame 2. When it approaches the target stop



via the piping 15 while being controlled by the flow 20 rate control
val ve 20. The plunger 11 is thereby noved in the inner cylinder 10a in the
contraction direction thereof (in the direction indicated by the arrow in

t he fi@ﬁ?e)“mhile bei ng accel erated. This novenent of the plunger 11 is
transmtted to the cage 1 via the rope 19, 28 - and the pulleys 16, 17 and
18, and the cage 1 is accele- rated and noved upward whil e being gui ded by
the ele- vator frpesigionvhéhei razppedfashppliyhdot hgetflstidh chambesi tlioan,is
the rate of supply to the fluid chanber 10c is reduced, thereby

decel erating and tedppgedyg therehyedecederatdnghiandpstopping Hhehyagaillc
punp 12 draws the fluid contained in the fluid chanmbers 10d and 10e that 5
serve as a tank aRuripgpthds pPEpsessui §hef hyAsanldicd b3 drawsatthe hi gh
pressure. Accordingly, the level qof fluid_ rises to ,a degree corresponding
to a vol une of coﬁgl‘.‘&ét FORtaAneRe 15 Ghgetlvnid shambes st Iq-L?ldd and.ddg shat
cylinder 10, but this increnent can _be suitably. all qd .0 y the fluid
chanber 10e o thﬁeﬁﬁFeﬁscﬁrgﬁagraP@b?“ﬂR ﬁeﬁhgheéggyiﬁqsoﬁb$g§- rd,

h 13 d 2 dgi, ' he di [ [ h
nthe above ©iftFRETBRE 2DF.AE ank o prRaRTEe"1 1 RECORRIRRAT the e
ih fonsi di 1 eation th . ; > 9 . "
| ndi cated by the SEr Eauid FiEYs ko 2 BEYrbl® oBeiBBRbAAIAPRY B vfldutflor
chanber 10c via tQgnePALERbn'dlEYenelpitnkBE 11Vifito the fluid pressure

cylinder 10, but this increment can be suitably allowed
~ 10 by the fluid chamber 10e of the outer cylinder 10b.
When.the cage 1 is moved downward, the motor
13 énd the pump 12 are driven in the direction opposite
to that in the above lifting operation, and the plunger
11 is gradually moved in the extension direction thereof
15 (in the direction opposite to that indicated by the .
arrow in the figure) By drawing fluid from the fluid
~ Chamber 10c vié the control valve 20 to the fluid
lchgmbgr,lOd (in the case of speed control by the motor
U - and the pump), or by controlling the rate of flow from
20  the fluid chamber 10c to the £luid chamber 10e by the
control Qalve_zo (in the case of speed control by the
flow rate control valve 20). _
| This movement of the plunger 11 is transmitted
.. to the cage 1 via the rope 19, and the pulleys 16, 17
25 and 18. The cage 1 is moved downward by its weight

along the elevator frame 2. When it approaches the

target stop position, the rate of flow from the fluid



chanber 10d (in the case of speed control by the notor and the punp), or by
controlling the rate of flowfrom20 the fluid chanber 10c-to the fluid
chanber 10e by the control valve 20 (in the case of speed control by:the
flowrate control valve 20). This novenment of the plunger 11-is transmget ed
to the cage 1 via the rope 19, and the,pulleys 16, 17 25 and 18. The
cage 1 is noved downward by its meigﬁtgaTong the elevator frame 2. Wen it

approaches the target sto osition, the rate of flow fromthe fluid -9-
Chobor 10ChARRER e, kP et ihe b chamher $0¢; i Fhe EPELA | nder 10 i s
reduced, thereby decel.eratin nd. st-oppi ng the e 1. In.accordance with

t heuabove- R %yf{rgéglxd%}g@nse%t%ecg&#%?te?h%éﬁ% %%%%f@r?gbﬂ?t he | \(,)Mad or

i ght of t \ the fluid g i nd 10, h
onl o' comAli eRAlE MRE LA D07 IR T E PTeos e Y L he ol unger 11
ext ends, that iS,il1fﬂﬁ%é&é{?%ﬁég\é%kﬂ%%ﬁgléﬁ@»&& i%édis drawn. 10
| any

Therefore, there i s no possi Ity of occurrence o orce in the

di recticon ofy PAAGKIENEONE ' E6EES) wREER JocclFY EPER' €RE1 ¥8ah06Ee Such as
t hat iﬁ t he %ase of tﬁ% convent | onal type of elevator and, hence, there is

no possi bi lgdygif GEICkHé Neagé Ah® whiceicdd onl theéseidia phessagee
possi ble to reduce the dianeter of the plunger_”_ o _
cylinder 10, has only a component which always acts in
the direction in which the plunger 11 extends,_that is,
in the direction in which the plunger 11 is drawn. _ g)
10 Therefore, theré'is no possibility of occurrence of ahy_
force in the direction of plunger contraction, namely,
any compressive force such as that in the case of the
conventional tjpe of elevator and, herice, there is no
possibility of buckling of the plunger 11. It is
i5 therefore possible to reduce the diaméter of the plunger
and, hence, the size of the chihdé:, thereby enz:ling
the use of a pressure fluid suitable for high-préssure
operation. Thus, the sizes of hydrauiic devices in-
' cluding the tank, the pump and the control valve can be ~/
20 greatly reduced. Rédugtions in the weighf and Si;g of
the hydraulic devices enable reductions in the weight
and production cost of ihe elevator frame.
Moreover, the use of high-pressure f£luid makes
the pressure losses in the hydraulic devices relatively
25  small, thereby enabling energy saving. In addition,
reductions in the sizes of the devices enabie'aSSembly

and installation of the elevator to be facilitated and



and, hence, the size of the cylinder, thereby enabling the use of a
pressure fluid suitable for high-pressure operation. Thus, the sizes of
hydr auli c devices in- cluding the tank, the punp and the control val ve can
be 20 Sfbreatry reduced. Reductions in the weight and size of the
hydraul i ¢ tlevi ces enabl e reductions in the.wggght and production cost of
the el evator frame. Moreover, the use of high-pressure fluid nmakes the

pressure | osges ithd ferddueidi oy icex e @dvicdy €5 be SF@dhced Der eby

enabl ing energy saving. In addition, reductions in the sizes of the
devi ces enabl e assenbly andrigwstalshivsoanitide enbodinent obhetR@plésaied
and - 10 - 1 the production cost of the devices to be reduced. Fig. 4

shows anot her enbicwentiiond tIre Rigseht the sanereferdnce symbdls sase
reference synbols as those in Fig. 2 are used to indicate the same com 5
ponents. In-this thasslibe®ig: R anaiused tpundicate theosame ¢omo t he
fluid pressure cylinder 10 so that an outer peripheral portion of the punp
12 i's used a$ a fRAN&ARLDI. 10 - This construction further
reduces the size of the fluid pressure drive unit an hence, the

| d .
production cost. Fig. 5 shos His qmbodiment, dip ByAraubic ipmp 12 is
inserted into the fluid pressure cylinder 10 so that an
outer peripheral portion of the pump 12 is used as a

filter 21.

N~ 10 This construction further reduces the size of
the f£luid pressure drive unit and, hence, the production
cost.

Fig. 5 shows a still another embodiment of the
present invention, in which hydraulic devices such as a
15 ~motor, a hydraulic pump and a control valve are disposed
so as to be separate from the ele&ator frame 2 on which
only the fluid pressure cylinder is mounted.
This arrangement eliminates the need for main-
o . tenance of the hydraulic devices in the elevatgr.shaft

20 and improves the maihtainability of the'h&&gaulic
devices, .

Fig. 6 shows a still another embodiment of the
present inveﬁtion, in which two pulleys 16b and 17b are
provided along with pulleys 1l6a, 17a and 18 so that the

25 . movement of the plunger 11 can be transmitted to the
- cage 1 after being quadrupled.

~ This roping enables the extent of movement of



present invention, in which hydraulic devices such as a.15 notor, a
hydraul i ¢ punmp and a control valve are disposed so as to be separate from
the elevator frame 2 on which only the fluid pressure cylinder i% nourited.
This arrangenent elimnates the need for nain- tenance of the hydréﬁﬁtﬁ‘"
devices in the elevator shaft 20 and jnproves the nmintainability of-the
hydraul i ¢ devices. Fig. 6 shows a sti1 1 ot her enbodi ment of the pr esent

1Ba. 178 antha Pk ERaREr 2 E Rl SkRe BRuRH R ERpULR BilndEY T0Rd B, P VS
- ) i d- Thi i | he . .
extont of nEUSshOf £R8GedqRuhd RS FILINTEUELREe ETalRE 10 BB, o

10 to be fUﬁgggraﬁeQqughggggFggsgknggg %§%§;§e§§gkﬁﬁgri%9at0 be used at a

hi gher pressure, there ting in urt uctron in the size of

the hydraul gGreHEP 288uétioh"RhOYABERE zleN olfh @ haN Biydr a@fifiicC iptitgy anfd 9s. 7
and 8 show a still another enbodi nent of the present invention, in which

the di sgosi ipPooémehe hndensl enepggsetfitécdenioyder 10 differs fromthat
shown in Fig. 1, and stretching of the rope is different 10 fromthose

shown in Figs. 3 and Bigds Zhand Bnshbg. a7stild hnoitthepr emboddmeyiti nder 10
I s di sposed on an upper portion of the ele- - _
of the present invention, in which the disposition of
the hydraulic pressure.chinder 10 differs from that
shown in Fig. 1, and stretching of the rope is different ,
10 from those éhown in Pigs. 3 and 6. . ~
As shown in Fig. 7, the fluid pressure
cylinder 10 is disposed on an upper bortion of the ele-
vator frame 2 and is fixed to a support plate 2a on the
elevator frame 2. In this case, thé p1unger 11 of the
15 hydraulic cylinder 10 is disposed so as to face down-
ward.
One end of the rope 19 is fixed to the support
plate 19a attached to a bottom portion of the elevator
frame 2, and the other end is fixed to the cage 1, the Y
20 rope being supported by the pulleys 16, 17 and 18.
This arrangeﬁent ensures the same effects as
those realized by the first embodimenﬁ shown in Fig. 1.
In accordance with the present invention, the
cage is moved uphard in response to the contraction of
25 the plunger of the fluid pressure cylinder which consti-

tutes the drive unit, so that a tensile force is always

applied to the plunger and there is no possibility of



vator frame 2 and is f.ixed to a support plate 2a on the elevator franme 2.
In this case, the plunger 11 of the 15 hydraul ic cylinder 10 is disposed
so'as fo-face down- ward. One end of the rope 19 is fixed to the support
plate I9a attached to a bottom portion of the elevator frane 2, and the
other end s fixed to the cage 1, the 20 -rdBe-being supported by the

pul leys 16, 17 and 18. This_arrangenent ensures the sane effects as those
realized by the fhydtlindRf ndig xghwrrn H. i thereby opassible td t he
present invention, the cage is nnvgg upward. j n resPonse to the contraction
of 25 the plunde®duge (Hie ($15%6 (R Peli¢ dRY1GRS cAndonencey yth8 the
drive unit, so that a tepnsilge force j.s al s, applied to the plunger and
there i s no possi¥t?%t3® fwelgbﬁjﬁéxﬁE%I?ﬂ%yﬁ?oghe plunger. It is thereby
possi ble to reduce the sizes of hydraulic devices and, hence, the size and
wei ght of t'he el evator. - 13 - 1. A fluid-pressure el evator
conprising an elevator frane in which a cage is novable in a vertica
direction, a fluid pressure cylinder attached to said elevator frane, and
rope means for connecting said



oQ-~

nd the plunger of said fluid pressure cylinder to.each other 5 while
mmul | eys attached to an upper portion of said el evator
f.r{ ,”Mg ing novable in the vertical direction by control kifig the
fl ' Iﬂﬁiﬂ charged into and discharged fromsaid fluid pres§0§§“a2
S

cyl'i nfert whersel aid fluid pressure cylinder has a dual -cylinder o
construction conprising an outer cylinde® and an 10 inner cylinder, a first
fluid chanber forned bel ow a piston of said plunger inserted into said

I nner cylingir gnd a second fluid chanber fornmed between said outer

cyl i nder I nner cylinder arranged to communicate with each other

t hrough a communi cati on passage, punp neans arranged to draw fluid from

sai d second, fl ui eTame=Valo MR % RS HPRL S ukd to.a fluid
chanber abo%b saﬁ%q%?g?§% I'n sa? iﬁ%gr C F?%%%f#£§%§a§£%bn rolusalve for

control | i ngwhigk @|eager & @owdblendn it ¥sEtiqatedinacyion, panfiadd tyressime wyhinder
means. 2. artAchédlitd BARP RUERtBLEMAR! SdDSbad kald Yo ohfé@iiAgdesier | bed 20

with reference to, and as shown in, Figures 1-3 or_any of Figuies 4-8 of
t he accorrpa?ﬂﬂ%@mélr% aJd.gu_ger of said fluid pressure cylindér to each other

5 while being supported by pulleys a_ttached to an upper portion of said
elevator frame, said cage being movable in the vertical direction by
controlling the flow rate of fluid charged into and discharged from
said fluid pressure cylinder, wherein said fluid pressure cylinder
has a dual-cylinder construction comprising an outer cylinder and an

10 inner cylinder, a first fluid chamber formed below a piston of said
plunger inserted into said inner cylinder and a second fluid chamber
formed between said ocuter cylinder and said inner cylinder arranged
to communicate with each other through a conmunication passage, pump
means arranged to draw fluid from said second fluid chamber and to

15 supply pressurized fluid to a fluid chamber above said piston in said
immer cylinder, and a control valve for controlling the flow rate of
the pressurized fluid punmped by said pump means.

2. A fluid-pressure elevator substantially as herein described
20 with reference to, and as shown in, Figures 1-3 or any of Figures 4-8
of the accawpanying drawings. '




