HYDRAULI C DEVI CE FOR ELEVATI NG LOAERI NG CHAI R
BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to an inprovenment on a
hydraul i c device for elevating/lowering a chair of

bar beri ng/ beautification or dentistry, particularly of
bar beri ng, whose seat part's elevation is perforned
through technician's stepping on an operation |ever
whi ch is ROPRAIEREHIDNYICENFAR LhEeVAT NS AfoWseINGr CRATR
of technique, said hydraulic device controlling

el evati on and descent of the chair through stepping

on of the operati I Cl. pt] f the Rel ated
Art Regarding a c%ﬁ&ggﬁﬁgHBFgéﬁgﬁ$,ﬁ@%?ﬁgngple,
regarding a chair of barbering/beautification, there
are a chair in which hydraulic fluid is supplied to a
hydrawli 6f cytd ndetentubihl i zing a punp of an electric
punp and a chair in which hydraulic fluid is supplied
to a hydiuldreseplti adeentidm ougle tstseppi rg dmptdreement on a
above-nentioned operation |lever by a foot. Regarding
anYEFavht ¢ ifviGkefragedevrtEndoronedng @ FRadkieh the
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in which a chair is elevated through such an electric

punpchaiseat’ Patrdpd ihiebreyabedridion desér ediposkticarstepping

continuously since hydraulic fluid is supplied to the

hydnradl ihe eyine pdeerfocoanéagdisiopnbyuresas ddfydrselic device
such a device has not given
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on of the operation lever.

Description of the Related Art

Regarding a ceonventional chair, for example, regarding
a chair of barbering/beautification, there are a chair in which
hydraulic fluid is supplied to a hydraulic cylinder, utilizing
a pump of an electric pump and a chair in which hydraulic fluid
is supplied to a hydraulic cylinder, through stepping on the
above-mentioned operation lever by a foot. Regarding an
elevating/lowering device for a chair in which the electric pump
isutilized, for example, there is a device described in Japanese
Utility Mcdel Application Laid-Open No., H4-52634. In such a
device in which a chair is elevated through such an electric
pump, a seat part is elevated to a desired position continuously

since hydraulic fluid is supplied to the hydraulic cylinder



work while the seat is being elevated. On the other
hand, in a case of a sinple chair in which hydraulic
fluid is supplied froman oil tank through stepping
on an operation lever by a foot (which is popularly
adopted for Dbeauty treatnent, for exanple, in a case
of a chair which is introduced in a URL
(http://ww. t akarabel mont. co.jp/ribiyou/index.htm) in
a web. .site of the pres |, cant S e
ny PRI F T BY et RE n BBk S a2 ALy M device
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t hrough one tinme stepping, i necessary to step on
theoopewmilanﬂkeweetalplUeﬁhgt@aeﬁaﬂedwes to elevate a
person who receives technician's work to a desired
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l.ied to el evatln wering cylinder thro
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stopped every tinme the ‘operation lever is steppe

thpegut$ @Erdatakhem ebatetdipisgatinpartéass ot epaﬁdlewenych is
time oil supply to the hydraulic cylinder is stopped
soithatdseeh i @e@R@e gi ves shock to the person who
recelves }echnl slmork and o|ves h|n1her an

ent on |§'to'solve the above .desc -ggg
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device which allows oil stored in an accunulator to
beesuppt ief) Toweaingl eyalmdgl dmrweghn@ne time stepping, it is

necessary to step on the operation lever a plurality of times

to elevate a person who receives technician’s work to a desired
height position.

In the device in which o0il 1s supplied to the
elevating/lowering cylinder through stepping on the operation
lever by a foot, since the oil supply to the elevating/lowering
cylinder is stopped every time the operation lever is stepped,
there is a preblem that the seat part is stopped every time oil
supply to the hydraulic cylinder is stopped so that such a device

gives shock to the person who receives technician’s work and

gives him/her an uncemfortable feeling.

SUMMARY OF THE INVENTION
The present invention is to solve the above-described

problem, and it is an object of the present invention to provide



cyl i nder between a stepping-on and a next stepping-on

of an operation |lever so that the el evating/lowering
cyl i nder ascends continuously w thout stopping, and

thus the device does not give a person who receives
technician's work any shock and an wunconfortable

feeling, and in which by stepping on the operation

| ever to a | owest portion, since a control |ever
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st eppi ng-on of the operation |lever to a | owest
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non-return side to pass to allowit to return to an
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the means of first aspect is characterized in that the hydraulic

device comprises: a foot pump which absorbs o0il by an ascent
of an operaticn lever, which discharges oil stored by a

stepping-on of the operation lever, and which discharges stored
0il by a stepping-on of the operation lever to a lowest position;
a check valve which is c¢pened by the oil pressure of the oil
discharged from the foot pump, which is opened when the foot
pump is lowered tc the lowest positicn, and which allows the
0il from the non-return side to pass to allow it to return to
anoil tank through the foot pump; anelevating/lowering cylinder
which is for elevating/lowering a seat part and which is coupled
with the non-return side of the check valve through flow rate

regulatingmeans suchasanorificecrthelike; andanaccumilator



the first check valve; wherein the device stores part
of oil supplied fromthe foot punp in the accunul at or
and supplies it also to the elevating/lowering
cylinder so as to elevate it, the device keeps the

el evating/l owering cylinder ascending by oil stored
in the accunul at or when oil supply fromthe foot punp

is stopped, and the device allows oil inside the
aceusul ad part afid il viat b oL Foment #9o€ ulm € s kS T BRI Rrough
to the oil tank through the inside o e foot punp
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oil pressure of the oil discharged fromthe foot
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osi ti,on, and which allows the oil from
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regul ati ng nmeans such as an orifice or the Iike which

r educes Thiemédowy afatecofdtdrepegitd isupid et driomd thethat the
foot punp through the first check valve; a second
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stored oil by a stepping-on of the operation lever to a lowest
position; a first check valve which is opened by the 0il pressure
of the oil discharged from the foot pump, which is opened when
the foot pump is lowered to the lowest position, and which allows
the oil from the non-return side to pass to allow it to return
to an oil tank through the foot pump; an accumulator storing
part of 0il when oil from the foot pump is supplied through the
first check valve; flow rate regulating means such as an orifice
or the like which reduces the flow rate of the oil supplied from
the foot pump through the first check valve; a second check valve
which is coupled in parallel with the flow rate requlating means
to block the flow of the oil from the foot pump; and an

.elevating/lowering cylinder which is coupledwith the first flow



rate regul ati ng neans and the second check val ve;

wherein the device stores part of oil supplied from

the foot punp in the accunulator and supplies it to

the el evating/lowering cylinder through the first

flow rate regul ating neans so as to elevate it, the
device allows oil stored in the accunulator to be

supplied to the elevating/lowering cylinder through

t heathovedalf i nigeuhAL idHh ABANSedshElc¥akerd tvaheRefblin the
supply fromthe foot punp is stopped, the devi ce
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mtigating shocks of starting times and stopping
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above-described claim 1 or 2, a segond accumulator of a small

capacitance is coupled in parallel with the accumulator and is
provided for mitigating shocks of starting times and stopping
times of a descent of the elevating/lowering cylinder.

The means of fourth aspect is characterized in that in
the above-described second aspect, flow rate regulating means
such as a second orifice or the like is formed in the second
check valve, and the means of fifth aspect is characterized in
that in the above-descriped second aspect, the second orifice
is formed on an oil discharge path of the foot pump.

As described above, in the present inventiocn, since the
device stores part of 0il supplied from the foot pump in the

accumulator and supplies it also teo the elevating/lowering



5 cylinder so as to elevate it, keeps the

el evating/l owering cylinder ascending by oil stored

in the accunul ator when oil supply fromthe foot punp

is stopped, and allows oil inside the accunulator and

el evating/lowering cylinder to return to the oil tank
through the inside of the foot punp when the check

valve is opened by the foot punp, the

el evathagt! ovess ng aldvader itasgeads @@tél@ﬂf@ltih?/lowerlng
wi t hout stopping even at the tine of stopping of the
opervatngar| eyverndiing be tihestofregh iastcbataofunietor when oil
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descent
is performed without any shock, without giving a perszon who

receives technician’s work an uncomfortable feeling.
Furthermore, since movement of 0il to the 0il tank is performed
through the foot pump, miniaturization of the entire hydraulic
device can be achieved.

Since oil discharge from the elevating/lowering cylinder
to the tank is performed through the second check valve, oil
supply to theelevating/lowering cylinder and 0il discharge have
different paths, so that the ascent speed and descent speed of
the elevating/lowering cylinder can be changed.

Since the amount of 0il discharge from the second check
valve can be regulated through the second orifice, the descent

speed of the elevating/lowering cylinder can be fast, and



speed of the elevating/lowering cylinder can be fast,

and 6 speeding up of perform ng technique can be

achi eved. Since the accumul ator which operates at a

| ow pressure is coupled in series with a |arge

capaci tance accunulator, oil fromthe small

capaci tance accunul ator is gradually returned to the

oil tank at the tine of starting and stopping of a

desgentin@f up her ele@lrimighl everhDgue ddmaer acandvedus

advant ageous effects such as no shock at the tinme of
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OF THE DRAWNGS FIG 1 is a_cross-sectional view,
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tank; FIG 2 is a cross-sectional view of a state in
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el evating/lowering cylinder and an accunul ator; FIG

3 ieffacEposacs@st honaloak el bhe & dtard FhANihith 2Pestopping

cyl i nder, t a lowest position to return oil inside

thé‘reei}’ﬁé‘??%gll owering cylinder and the accunul at or

to the oil tank; FIG 4 is an enlarged cross-sectional

view of a main part of FIG 2; FIG 5 is a hydraulic

circuit of the gwdimwrscrdevYioR HOITHE DRAWINGS

el evating/lowering a chair of the present invention.

BEST MODEIFOR CARRYENG QT alINVENTI GNoWAng vee embodiment

present invention, oil stored in an_accunul ator

of a hydraulic device for elevating/lowering a chair according
to the present invention, of the time of a state in which a piston
of a foot pump is elevated to absorb oil from an oil tank;

FIG. 2 is a cross-sectiocnal view of a state in which the
cylinder is lowered to supply oil to an elevating/lowering
cylinder and an accumulator;

FIG. 3 is a cross-sectional view of a state in which the
cylinder is at a lowest position to return oil inside the
elevating/lowering cylinder and the accumulator to the oil tank;

FIG. 4 is an enlarged cross-sectional view of a main part
of FIG. 2;

FIG. 5 is a hydraulic circuit of the hydraulic device for

elevating/lowering a chair of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

In the present invention, o©il stored in an accumulator



7 is supplied to an el evating/lowering cylinder

bet ween stepping on of an operation |ever and the

next stepping on of the operation |I|ever so that the

el evating/ |owering cylinder can be el evated

continuously, and the |owering of the

el evating/l owering cylinder can be perforned by

allowing a foot punp to descend to a | owest position.
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for elevating/lowering a chair acCording to th

pr eserftar ayendt oom 1ewdt aba tdmxtbeﬂe;bx&lm;w;mlfrthe operation
reference to FIGS. 1-5. Reference nuneral 1 denotes an
Opéeatt ¢iv rtévért%ieéﬁ‘f%ingél@*f@bm suppodeedagnParclevated
unillustrated mai S

rotated by
ot BBl e ot 2 fecRf APRTSTY GRA ¢ t%ﬁéﬁ@ﬁ&éﬂ@f%ﬂ%ﬁ%ﬂg
ress
opoy ST 55 Bl 88 %w PG a8 L5055 Hine, og dpscend
foeb pupyddy Qughtivhi.ch a piston rod 31 descends to
conpress oil stored in a cylinder 32 when the
operation lever 1 is stepped on to rotate the press
| ever 2 downwardly. The foot punp 3 is conposed of the
pi SLBAT IO B ERITCh descends by means of the press

| ever 2 a|n t the r% h ] of .a sgrlp a

pi st on Oﬁeﬁe? ? FY %%ﬁwlFoaeﬁi
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pi st on ) fower part of the cylinder 34 is

aCQDDﬂKEEHdedﬂib&ﬁ belbwtankh kefdrenire eyl Fnder B345. an
oi | discharge hole 34a opening to the oil tank 4 is .
f or med, Faf¢ranceirumempl y AohetStignopenralgion lever which is

rotatably supported on anunillustrated main body case and which
is rotated by stepping on of a technician’s foot, reference
numeral 2 denotes a press lever which rotates with the operation
lever 1, and reference numeral 3 denotes a foot pump through
whichapiston rod 31 descends to compress oil storedinacylinder
32 when the operation lever 1 is stepped on to rotate the press
lever 2 downwardly.

The foot pump 3 is composed of the piston rod 31 which
descends by means of the press lever 2 against the spring force
of a spring 32, a piston 33 attached to this piston rod 31, and
a cylinder 34 which stores oil through an ascent of this piston
33, and a lower part ofv the cylinder 34 is accommodated in an
¢il tank 4,

In the cylinder 34, an ¢il discharge hole 34a opening to

the cil tank 4 is formed, and an oil supply hole 34b opening



8 at a portion on which oil of the oil tank 4 exists

is formed. In a bottompart of the cylinder 34, a
val ve body 35 in which a vertical oil supply hole 35a
whi ch conmuni cates with the oil supply hole 34b is

formed is incorporated. On this valve body 35 placed
is a valve 36 which is for opening the vertical oi
supply hole 35b to absorb oil fromthe oil tank 4 when

the¢pl S[S&”Clc%soﬁs‘gﬁ{]&% Andoehich 419 £QrkCl QSiiNG sl ts formed.
when the piston 33 descends. A control |ever 37 having

aniai & whiachapgethof erd’aywhabr 34, faovaabd Mg 38 in which

ball 51 of a first check valve 5 which will be

degcv¢1UeiotalapéiL fuprdesbehd Hgakhseh (dremapicages otidgd ghe oil
ring. 52 is |ncorporated in an axial Iongltudlnl
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constructed separately fromt oot punp and a
| aber : destidhedaekavah i 19/dxawer L8gg Cybd iar df retBidn of the
case where there is a hydraulic device conposed only
of piheof obi. pdnpthd mimtdarhe 3el Evanémgid ewepimmgnication hole
cyllnder 7, by adding the accunulator 6 and the
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the lowest position.

The first check valve 5 composed of the ball 51 and the
spring 52 which spring biases this ball 51 is incorporated in
a lower part of the valve body 35 in the cylinder 34, and a gas
type accumulator 6 is connected to a lower part of the check
valve 5 through a pipe 6a which also serves as an orifice. Since
this accumulator 6 is constructed separately from the foot pump
3 anda later-described elevating/lowering cylinder 7, in a case
where there is a hydraulic device composed only of the fodt pump
3 and the elevating/lowering cylinder 7, by adding the
accumulator 6 and the pipe 6a which also serves as an orifice
later on, effects of the present invention can be obtained.

This gas type accumulator 6 has a structure in which gas



This gas type accunulator 6 has a structure in which

gas 9 in a gas chanber is conpressed when oil is
supplied and in which when supply O this oil is
rel eased, stored oil is discharged. As the

accumul ator 6, although a gas type is nore effective
for mniaturization, it is not necessarily limted to
a gas type, and it may be a spring type. Reference
nuieraladé denoiesi § kenpleyatd ndehover iiBgsupl iicadenid iih which
which a seat part of a barbering/beautification chair
i swh@na%mlw stpguort edlove anlapped, pehareef odh 1s dlscharged
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capa |l ow rate regul ation low rate

reghbat t Ngay NBANS P2inbeeopaafter referred to as a
second orlflce) which s capable of a second flow

rate regrefdiagme andeaasetomehatmeckhevalleea8Bngslovering
attached between a | ower part oil chanber inacylinder .
7205ﬁénﬂﬁélﬂﬁﬁéﬁhéﬁﬁﬁﬁiE%FW@fSEWWbPﬁénﬂéé?abh Rt ipRechalr
second che the v

08 PPN P SRS ShARVERAE T GhA LPESBhAGE woring

angé;@? ﬂt hgﬁd %ngaf.Qé %mﬁe%eé:gggl Qgéle'd:ief?igw Wt%hregulatlng
reduces the flowrate of the 0|P and the 1 nside

t hereat di1s (eepposet:of rarbabbd&3naswhirdh ssest stidee which is
second orifice 82 and a spring 83b which spring

bi gsesbihiat bafirQKkiloanda%ﬁfﬂaquiaaﬁpﬁicﬁﬂqylrh§e regulating
formed, on th wal | surface on which t

seBEABBIE4 i @‘e@rgénlagt%rﬁ%%errﬁdatﬁo@?t? oﬁ‘?cc\% ERifEcHbwhich
cl géecda b% tehgf l?iasec%éc? flow rat5 %hgwi‘:nl. hgn, E%gr %econd check

| evat i draulic as a rau
ci ket 8@&@& Mea%tmear Sow §hrapel t:hsmgéfr@n a cylinder
72 and the first check valve 5 in the foot pump 3.

The second check vaive 83 in the valve member 8 is formed
into a cylindrical shape such that one end is cpened and the
other end forms a second orifice 82 which reduces the flow rate
of the 0il, and the inside thereof is composed of a ball 83a
which seals the second orifice 82 and a spring 83b which spring
biases this ball 83a, and a first orifice 81 is formed, on the
wall surfaceonwhichthesecondorifice82is formed, ataposition
which is not closed by the ball B83a.

FIG. 5shows the chairelevating/loweringhydraulicdevice
as a hydraulic circuit and_shows the members which are the same

as those of the above-described structure by means of the same

reference numerals.
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as those of the above-described structure by neans of
the sane reference nunerals. 10 In this hydraulic
circuit, reference nuneral 36 is shown by the nark of

a check val ve because the valve 36 absorbs oil from
the oil tank 4 when the piston 33 ascends to cause the
oil chanber to be in a negative pressure, and because

the valve 36 closes the vertical oil supply hole 35a

when theIHit%ti%nh%er%ﬁSﬁ&Ieggl?cu%és by f%?‘éﬁl:é ’nu!mterg@eﬁ@tigsshown

simlarly to a check valve. Therefore, 1t Is shown by

t hg ymank Rfria ogheckradl wa1vReheEANGS themes Bve BhBWErbs 0il
anot her accunul ator which is connected in parallel to

t he& racctumlcatioradk 4Relgem dihegridien 33cesmrida op Gudeanthe oil
case where the accunulator 6 has a | arge_ capacitance
an¢hrABes, td b Exanpreative RECSREer VHEPEGRUFE e Falve 36

d . [ . 3- he.
mnc&%[s}le gttglr% v%%\?:mlr%%gsosllirseupéﬁ_gkﬁ%e%% wl\@all'{ %i%,]e C}gl %oenr 3e 3 %i%sé cends.

acc t have I~ "capac

di anet eeshber eefodey 42k N1 AN Wher@ dfierd8&. Therefore,
pressure thereof is 0.5-1.0 MPa. By adopting this

acqumikathew®, batt Hehenalrikne fok shack ivglvdescent of the
piston 71 and at the tinme of stop thereof in the

el evat i ni fovmrimngumeyki ndeshows shotker carrugallpggygcegich is
Wil e a case  has been_ descri bed where the

capRArEshEe st P e adc bRUFBE of SCEM R TS Per REFHING this
h h t& ok '
€acl OL0PLe o7 golglsﬁgéagg%ﬁ%%%%%r QI?C{HJH[L?]hJ 6 has a large

accunul at or S_ 6’, _ o_m eac Ot_ er.
Nexdspa@RehAts QA8 Wk rkNece Bl ke tald @R riRGect is 12-24

hydraul i ¢ devi ce of t he present invention will be

desar,i oed thasets poasthee dlsovesdestMPbed: st ructmtor 9 will

First, in a state in which the piston of the
have a small capacitance where the diameter thereof is 4-12 mm
and where the gas pressure thereof is 0.5-1.0 MPa. By adopting
this accumulater 9, at the time of starting descent of the piston
71 and at the time of stop thereof in the elevating/lowering
cylinder 7, shocks can be reduced. While a case has been
described where the capacitances of the accurulators 6, 9 differ
from each other, strokes of the pistons of the two accumulators
6, 9 may be differ from each other.

Next, operations of the chair elevating/lowering
hydraulicdevice of the present inventionwill bedescribedbased
on the above-described structure.

First, in a state in which the piston of the
elevating/lowering cylindelr 7 is at the lowest position and in

whichoil isdischargedintotheaccumulator 6bythegaspressure,

when a technician steps on the operation lever 1 to rotate it,

11



el evating/lowering cylinder 7 is at the | owest
position and in which oil is discharged into the
accumul at or 6bythe gas pressure, when a technician
steps on the operation lever 1 to rotate it, 11 since
the press lever 2 also rotates, the piston of the foot
punp 3 descends, and the oil inside the oil chanber
downwardly presses the ball 51 of the first check

valzygcé
t hr ough

againsds < hevspr2 gl sd alcearek, tiige SPrstdg 52 the foot
the gap between the valve 36 and the contro

Iewemp&?dandehhe,gapibBEWEGMinhiSedﬁw1pél<ﬂéwéﬁr3ﬁownwardly

and t he

suppEeeds teetel 1

val ve body 35. Accordin the oil is .
éﬂé\ﬁaﬂ%éf-r%\ﬁ%ﬁ%g’a&wﬁ 5@gpipst the spring

t hr.ough t first., or e 81.of the

an&orrg a pghglﬁypﬂ eqdlS% tq} eggc%lberrﬁlagt or 5 efnw%g‘ge‘;al%e po and
thenpi p&,6a,1 Mever $i nea the s é@ﬁeérh%h%aé@{&roloiever 37
the first orifice 81, the srmaller the anmount of oi

Supphi gtk ralteeagcaiul aicaosdingl P, héeones isangpsliireeto the
the larger the dianeter, the larger the anount
be@éﬁﬁstlw/hovw@@gmﬁen@% 7eFéVfa*@@iﬂbth§p§é€S‘bf°rtlﬁéce 81 of

pi st on

or (PECERBE METREHE 4 gr b%.a NV erRet 5P

71 i s made_ hi e di anet er %f the first

Prie GESETWhRFR S o

th% %%?g?ﬁsﬂq@g)e?ary tthe dianmeter is made snal | .

Thas

S nec o determ ne them according to

the desi gy Of sanfBRAWAGEATINYthe M andher dihehé GatrsicSorifice

renoved

fromthe operation |lever 1, the piston 31

as@endtsheb)smaamsrofhd heospt iafgo3R.suppd ited tditde accumulators
elevation, since the inside of oil chanber of th

foétr %@ﬁﬁ%@ﬁe@é}?eél%ce ﬁ@@a%%‘éerpiieéﬁﬁa@etﬁﬁe thg \Jrér%%r the

ul l e

|nS|de

h
chaRBEPERFORER ‘51 7 CEARR PG (e iofea ppirge piston
hol,e 34h.and ht:LBﬁ,Vtetjié i Gakhefblk SHRRMeY fh?gﬁ c?’éﬁflce 81 is made

large.

Conversely, in a case where the speed is made low, the

diameter is made small. Thus, it is necessary to determine them

‘according to the design of a manufacturing time.

When the foot is removed from the operation lever 1, the

piston 31 ascendsbymeansof thespring32. Duetothiselevation,

since

the inside of oil chamber of the foot pump 3 becomes a

negative pressure, the valve 36 is pulled upwardly, and oil is

stored inside the o0il chamber from the oil tank 4 through the

0il supply hole 34b and the vertical oil supply hole 35a.

On the other hand, when the 0il supply from the foot pump

3 is stopped, since mainly the 0il stored inside the accumulator

6 is pressured by the gas pressure, the oil inside the accumulator

6 is supplied from this accumulator 6 through the pipe 6a to

12



On the other hand, when the oil supply fromthe foot

punp 3 is stopped, since mainly the oil stored inside

the accunulator 6 is pressuredby the gas pressure,

the oil inside the accunmulator 6 is supplied from

this accunmul ator 6 through the pipe 6a to 12 the oi

chanber of the e levating/lowe ring cylinder 7 through

the first orifice 81 of the valve nmenber 8.

ACGRALRY! YhardidICBe LHE é)ﬂe%}a%ngﬁfllw@rfﬁgeva}ﬂ-%gfer 7 through
| owering cylinder 7 1s continuously e evated even
whemeof 1 rsupph i &4 @m dhehboatl iPnSe SBOPSAcdd®iingly, since
pi ston 71 ascends snoothly, and the device does not

gi éetiestoveat thg Paervsdinahdoveciveslirnddmni’cisanbstinuously
wor k any shock and an, _unconfortable feeling. Since

t héﬂ&é’éﬁﬁﬂl%‘fe&r WBEP SOt MESE-Edt TR e &g B athstags, the

t hat [ f f oot 3. t h .
le%%sESE ?%”%gégn%% s@??%%gf,fQQ%Fgggge 1cé)&q5% %ot %1ve the

ting/ Towering C , I re of "novin

upwekd i a§Ghe dRWRS G0k ithe HISAR 144’ 8fwd€any shock and an
el evating/l owering cylinder 7, shock can be reduced

by unkeméottaifld heeddoanul at or 6. Thereafter,
sinilarlg, by stepping on the operation |ever 1, oi
i s suppl PEFS thm 2PEMHRTPuApl B copnerEed| wiidt ithg/ same path

| owner i linder, 7, and then by renoving the foot

£ 8m EREC ofeh at IS YINEVaFo%, 7 (798 SUBBI Pelor P8 ¢ he

ac erat. N
SRR By o S B RLLANS e R AP SBAEE ane
posbirh@8rd NeXttheOpesBdh ONS offothald Mg nhheckeatnPatfi inder
to descend for exanple in a case where perform ng

t edhnelgoek i sarcdplredededwp ¥ | thoe ddserfi bed. atmumibistor 6.
case, when the operation lever | is stepged on to the

| onest pdERSadHeso St AERE . FiYstigiPRARg @ the operation lever

1, 0cil is supplied from the foot pump 3 to the elevating/lowering
cylinder 7, and then by removing the foot from the operation
lever 1, oil is supplied from the accumulatcor 6. Thus, such
operations will be repeated until the seat part reaches a desired
height position.

Next, operations for aliowing the seat part to descend
for example in a case where performing technique is completed
wiil be described. 1In this case, when the operation lever 1
is stepped on to the lowest position so that the piston 33 is
lowered to the lowest position, since the control lever 37 allows
the ball 51 in the first check valve 5 to descend against the
spring force of the spring 52, the valve member which has been
closed by the ball 51 of the valve body 35 is opened, and at

this position, the oil discharge hole 34a and the oil discharge

13



| onered to the | owest position, since the contro

| ever 37 allows the ball 51 in the first check val ve

5 to descend against the spring force of the spring

52, the val ve nenber which has been closed by the

ball 51 of the valve body 35 is opened, and at this
position, the oil discharge hole 34a and the oi

di scharge 13 hole 37a are comuni cat ed through the

CORBUBI TA{ i:@8 BohRuBEAtedl BHBoud@ Rl bofh@d RehdiRnl BSle 33a.
accunul ator 6 is returned to the oil tank 4.

Meahuhij | ehe siincetbhedoih thd clrchaslbeen Gticr edtiinsedeto the
the e levat ing /lowering cylinder 7 is returned to

t heiln&pgk df the oil tank 4 through the same path as

t hat of f th th h the .
7ot ot TuR g, S EEREe ChEPbal PosRRroFLOR 1side the

Segggdagb§%k1Mﬁ%&§§iﬁ&£ hdfé\ﬁ\_%tﬁgﬂé@sgo the ﬁfy I429¢ the

force o e spring 83b by the oil pressure stored

I nsidetihe 4 almeabhnghée oywnid Rty hkneigdit Hf the si0r&thm the
oil is returned to theoiltank4 through the second

or eFroeuB2tas owehtowsh the biifl ceif8de 8Accondisigiop, the ball
since the oil stored in the elevating/ |owering

cyFPAdEr e iS§ans urdet® t 17 Bdght YhEN4T5'8t SO3fHE S EBERPTLN
or Eksss%ﬁ%ﬁuegégr%ﬁitﬁ%sBgnéhé%eﬁd Lo Lhe Ri3kan Z&sme the

becones ding u Por a next work

beea@ba@yﬁ@/m@ﬂﬁl@ugpnm& dﬁ‘SQﬁet s86 AR Al tlBeréthﬁﬁied to
when the remaini ng anount  of ‘the oil inside the

acthauliatitomksd ahdotdietbkevabthdgirilfonesizrgs weyl andée ckifice
beconmes a predeterm ned anmount, since oil discharge
fréimthe elevatlng/ | oweri ng cyllnder 7 and the
accunul ators 8, are S|nqltan%puil¥ Qerforned at

2 01 SLOoTYe

the times %CfrdsLPﬁrltanﬁl%ﬁ% in th

elevatlng/lowerlng cylinder 7 is discharged through the first
and second orifices 81, 82, the descent speed of the piston 71
becomes high, so that speedingup for a next work can be achieved.
Although this descent stops at the time when the remaining amount
of the 0il inside the accumulator 6 and the elevating/lowering
cylinder 7 becomes a predetermined amcunt, since oil discharge
from the elevating/lowering cylinder 7 and the accumulators ¢,
9 are simultaneously performed, at the times of starting and
stopping a descent of the piston 71, a descent is smoothly
performed without vielding any shock.

When a foot is removed from the operation lever 1 during
a descent. of the piston 71, since the ball 51 of the first check
valveficlosesthevalveportionbythespringforceofthespfing

52, the o0il from the elevating/lowering cylinder 7 is stored

14



stopping a descent of the piston 71, a descent is
snoothly performed w thout yielding any shock. Wen a
foot is renoved fromthe operation lever 1 during a
descent of the piston 71, since the ball 51 of the
first check valve 5 closes the valve portionbythe
spring force of the spring 52, the oil fromthe

el evating/lowering cylinder 7 is stored 14 inside the
accyildattofeSa dur 1bhcedd) 4 fierdudrsthandrsesfiddecond orifices
orifices 81, 82, to wait for a next ascent of the

pi $tlon 821. tenwehie Embadinestt adesoti bedtiab@isstcal fhough
a device_in_ which the second orifice 82 is formed in

the val vénrfﬂ‘?oc?F‘bSdF@en’éH%ﬁ/ﬁ’?flPﬁé‘ rebind @i -hrrgk polevice in
ma a h. des of th
co)r(f’r?g%l cglﬁ%%c%gldeogggl?eg%%e rtnﬁz’de e% St Vagge me%eg 8 is
f oQthcRMNPLBe el Whe bk 6 Sr&f},ame fBan@d%k@ 4 crrl@%dpath of
in the cyllnder 34, or on the oil discharge hole 37a,

or atdrescdritkeimd’os siHel domyurofcatidusidliead3dffbrmZatintithe piston
The hydraulic device for elevating/lowering a chair of

t heédptesdmt featerni @ i srnut thenpi bdlitsghgrae hole 34a formed
barberb ag/b aq%%flcatlon chair gnd can. be a%%

ot Hér “BRaF¥§- PG &% o8E 3 epiii gt PPEBFTTD 16%&730r°r the
thg4hike. 15 What is clainmed is: 1. A hydraulic device

for eIevatlng/Iomerlng a chair conprising: a foot

punp which absorbs oil by an ascent of an operation

| ever, which discharges oil stored by a stepping-on of

t h@cssibility Of Industrial Utilization

The hydraulic device for elevating/lowering a chair of
the present invention is not limited to a
barbering/beautificationchairandcanbeappliedtootherchairs

of a foot stepping type or to a bed, or the like.
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operation | ever, and which discharges stored oil by a
steppi ng-on of the operation |lever to a | owest
position; a check val ve which is opened by the oi
pressure of the oil discharged fromthe foot punp,
whi ch is opened when the foot punp is lowered to the
| owest position, and which allows the oil fromthe
non-return side to pass to allow it to return to an
oi lyH=ank st B gughy the. foot punp; an el evating/ | oweri ng
cylinder which is for elevating/lowering a seat part
and which is coupled with the non-return side of the
check val ve through flow rate regulating neans such
as an orﬂfl@ehdﬁrﬁhéltl%@Vl%ﬂufqmwEAeUanmhaftmwsmxng'mgchalr
0.l when oil fromthe foot punp is supplied
thréﬂ@ﬁlFﬁa first check val ve; mherein the device

stores pard, of, gl wﬁ#@lplalb%grtv f 001

u
asceﬁ% n?an1o eratlon
accurmul ator and supplies It a%so to ﬁ P

el evatirngwh oMerd Ngreyglcrdes 158t @sad %ﬁlae\é%ﬁpahg bRef the
device keeps the e levat ing/ |owering cylinder
as@@ﬁdﬁthEyeﬁer,shdm@dChM1mheargesBmutaﬁoﬁlmhemsoéﬁping—on

supp;§ fromthe foot ng is stopped, and the device
PwE 1B PP??%‘P&@ tlﬁéfeac andil Bewrstamesition;

elevathgllo % e{ to ret %%% the oil tank p
through % tHE |nS|de 3 ¥ 5&C Sﬁ%y Oth&r@regxe of the
vabye diseReaed D¥%mlbnd &%ofc%poumc@m LAMLE the foot
device for elevating/lowering a chair rirsing: a
f optumputp LﬁwarbdabSOtKéEKbdeshypaﬂlﬁﬁ&ﬁﬂnada:wﬂﬂch allows the
operation |ever, which discharges oil stored by a
Stgbb ﬁ@x@ﬁh@fn@mereturn side to pass to allow it to return to
an oil tank through the foot pump;
an elevating/lowering cylinder which is for
elevating/lowering a seat part and which is coupled with the
non-return side of the check valve through flow rate regulating
means such as an crifice or the like; and
an accumulator storing part of oil when oil from the foot
pump is supplied through the first check valve;
wherein the device stores part of oil supplied from the
foot pump in the accumulator and supplies it alsc to the
elevating/loweringcylindersoastoelevateit,thedevicekeeps
the elevating/lowering cylinder ascending by oil stored in the
accumulator when oil supply from the foot pump is stopped, and
the device allows 0il inside the accumulator and

elevating/lowering cylinder to return to the oil tank through

the inside of the foot pump when the check valve is opened by

i6



operation |l ever, and which discharges stored oil by bya
steppi ng of the operation |lever to a | owest position;

a first check valve which is opened by the oi

pressure of the oil discharged fromthe foot punp,

whi ch is opened when the foot punp is lowered to the

| owest position, and which allows the oil fromthe
non-return side to pass to allow it to return to an

oi Iy tani fhongh the foot punp; an accumul ator storing
part of oil "when oil fromthe foot punp is supplied

t hrough the ﬁiﬂyﬂraﬁhaﬁkdﬁah&@;fiﬂ(Eﬂéﬁ%&gnﬁ?ﬂéﬁéiiﬁﬁla chair
means such as an orifice or the like which reduces the

fl ownratieiofi:t he oil supplied fromthe foot punp

through the first check valve; a second check val ve

whi ch i s2cARH BEF W WhpshA059rb% ¢l by pFewrF gfean operation

|.ati . .to bl ock t. I f th il .f
QLA e, 19, DGRk e ot oy (1S SO e e

oot punp; and an o]
Whicle ra% i 6QURNES , WrideHiRe, o f ddist-gblsaw ratie snagil at LRg: ng-
negﬁg gné t he secoﬁa cﬁéck balvé? Smhé}einjiﬁ%ydev%gglng on

st arfeshpappepft bdh Buppl itedaf towmesbhepodiagionpunp in the
accunul at or and supglies it to the elevating/lowering
cyl i nder 2thrilgkhers Takee whiisl iatapenedghy atiengifepnsssure

the device allows oil stored in

| t t, . !
Ao NS St and DS SRt e s L Dol wnen
el evalial LoNes NG L Eeauld BACh oL OLPUIN L DS LW LALR 21 10us
£ WReR oi Suppl'y Trom

regul ating neans to elevate | _ _
t henhkooll pudm tBe SiRPPRELrhNE AeVbCEafd HOWs1 18 |1 tf E9Meturn

t he accunul ator to be returned fromthe first check
to an oil tank through the foot pump;

an accumulator storing part of oil when oil from the foot
pump is supplied through the first check valve;

flow rate regulating means such as an orifice or the like
which reduces the flow rate of the oil supplied from the foot
pump through the first check valve:;

a second check valve which is coupled in parallel with
the flow rate regulating means to block the flow of the 0il from
the foot pump; and

an elevating/lowering cylinder which is coupled with the
first flow rate regulating means and the second check valve;

wherein the device stores part of o0il supplied from the
foot pump in the accumulator and supplies it to the
elevating/lowering cylinder through the first flow rate
regulatingmeans so as toelevate it, thedevice allows 0il stored

in the accumulator to be supplied to the elevating/lowering
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valve to the oil tank through the foot punp when the
first check valve is opened by the foot punp, and the
device allows oil inside the elevating/lowering
cylinder to be returned fromthe second check valve
to the oil tank through the foot punp. 3. The chair

el evating/l owering hydraulic device according to
claim11 or 2, wherein a second accumrul ator is coupl ed

'IWd%i&ﬁhkﬁ'tﬂ!Jdght@ﬁea§féﬁnf5%%°£e Jfgii gcﬁggn% to elevate it
accunul ator operating at a Iom1p$essur and being

pr ovieelesh If otippl ¢ irgahi e r6HOkEp0fs stapbddd chbMRS 1330111 0ws
stopping times of a descent of the eievating/lowering
cylitddérom 4 heThecohal at et evatdengkkoweed nfrdwy dhauFi.est check
device according to claiml or 2, wherein flowrate

redardeiTytheads “atehhasuah s&coferbPrmP el sy thhd irpkecheck
'SVE95Q§Q5+6EJe ﬁg§ﬁ§§%ot%939k V& éﬁég%g%;g%&gg?%%iliﬁside

aAn
el evat i ng/T'ower | auli" ¢

cl ahm @J;e\%’éﬁ?irrl%i/fﬂot«!eﬁil\hn% a8 1hagula bRG JRANS SEE t88 & cond
second orifice or the Tike is fornmed on an oi
di sbhakgealypativ ahet belf oatk pthigbughd the foot pump.

3. The chairrelevating/lowering hydraulic device
according toclaiml or 2, wherein a second accumulator is coupled
in parallel with the accumulator, the second accumulator
operating at a low pressure and being provided for mitigating
shocks of starting times and stopping times of a descent of the
elevating/lowering cylinder.

4. The chair elevating/lowering hydraulic device
according to claim 1 or 2, wherein flow rate reguiating means
such as a second orifice or the like is formed in the second
check valve.

5. The chair elevating/lowering hydraulic device
according to claim 2, wherein flow rate regulating means such

as a second orifice or the like is formed on an oil discharge

path of the foot pump.
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