"1 DESCRIPTION Title of Invention: STAY FOR OPENI NG AND CLGCSI NG OF

. DOOR Technical Field [0001] The present invention relates to a
stay for opening and cl osing of a dooi, which is capabl e of
faci.litating an opening and cl osing operation of the door or a cover
installed on a housing via a hi mgEsdRIamIapenabl e and cl osabl e
manner. Background Art [0002] As a conventional stay for
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cl osing operation of the door or a cover, there is known a stay
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a COH%Ogr Hnge A4 end 9beBaldink 3nhs algsééﬁl%ym%qméft ed to

amai n- y sli er 4 biased downward by the coll spring 8 The other

end of the link 3 is connected to a pivot base part of the arm 2.

Thest? TEPF-BYYY &Fitder 4, link and arm 2 formthe slider crank

meche®PQrl5. \When the main-body slider 4 moves back and forth, the

arm 2 equi&al entotwentiank r citad esfoiraogeningkadd Anppsinggodeat dgor
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cl osaud dodpsing ke arat2 onotict s andmtilte esd i Oert lte adtkomedhdmicemthe arm
goes peyond a change point. Then, a torque T2 acts on the arm2 in a
coun& ®chgckw se direction by t he bi asing force of the coil spring 8.
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downward by the coil spring 8. he other end of the link 3 is
connected to a pivot base part of the arm 2. These main-body
slider 4, link and arm 2 form the slider crank mechanism 5. When
the main-body slider 4 moves back and forth, the arm 2 equivalent
to a crank rotates via the 1ink 3. A mounting seat 10 is rotatably
mounted to the other end 2b of the arm 2 via another link 9. The
door 7 is attached to this mounting seat 10.
[0004]

As illustrated in Fig. 1Z2(a}), when the door 7 is closed,
a torgue Tl acts on the arm 2 in a clockwise direction by a biasing
force of the coil spring 8. Thus, as the torque in the closing
direction still acts on the closed door 7, the closed state of
the door can be kept stable. Meanwhile, as illustrated in Fig.
12(b}, when opening the closed door 7, the arm 2 rotates and the
slider crank mechanism 5 goes beyond a change point. Then, a
torque T2 acts on the arm 2 in a counterclockwise direction by
the biasing force of the coil spring 8. As the door 7 is further
acted upon by the torque in the opening direction, the opening
operation of the door 7 can be facilitated and the open angle
of the door can be kept constant.
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“ Patent Literature [0005] PL 1: Japanese Patent No. 3120212 Summary
., of Invention Technical Problem[0006] However, in the
conventional stay, two links (arm2 and link 9) are required between
t he hbugi:ng £Ho and skehep dpen t 7 Nion 03 Wep 2ti open and cl ose t he door
smoot hly. Then, as illustrated in Fig. 12(b), when the door 7 is

openg ItﬂE rbwof @E%eq{tel@ﬁranged inaline and juts out like a

di agp tween the housing 6 and the door 7. Therefore,
therﬁg Ier‘rr?that when the door 7 gets open, the two |inks
beco Ri6 drance to storage and are visually unpleasant. [0007]
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t he pendagsr ./ wké t%ée%looF PstH@alyin ke HICRBCeHINIL 2BCEi #& storage
greandordee Vhsuhd lopenipgedisaatii on to the door in order to keep
the pB@©0DPyde of the open door fixed. On the other hand, in order to

reduce therigergtieralt f aetyyhienceperidigvébe shesedadopiobllehS of the
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cl osi hgO8ilrection. On the other hand, if the spring force of the coil
spring 8 ikereduted ¢xvanpder, tha adm{dﬂesom&md enaly ffeat cdpening and
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directionto the opendoor. When thedoorisheavy, it isnecessary
to give a great torque in the opening direction to the door in
order to keep the attitude of the open door fixed. On the other
hand, in order to reduce the operational feed when opening the
closed door, it is necessary to reduce the torque in the closing
direction given to the closed door.
[0009]

However, the conventional stay has the following problem.
If the spring force of the coll spring 8 is strengthened in order
to keep the attitude of the open door fixed, it becomes difficult
to give the closed door a small torgque in the closing direction.
On the other hand, i1f the spring force of the coil spring 8 is
reduced in order to reduce the cperational feel in opening the
closed door, it becomes difficult to give a large torgue in the
cpening direction to the open door.

(0010]

Then, another object of the stay for opening and closing
of a door of the present invention is to provide a stay for opening
and closing of a door that 1s capable of freely controlling an
cpening and closing force transmitted to the door when opening
and closing the door.

Solution to Problem
[0011]

In order to solve the above-mentioned problems, one aspect
of the present invention is a stay for opening and closing of
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Then, another object of the stay for opening and cl osing of a door of
. the present invention is to provide a stay for opening and cl osi ng of
a door that is capable of freely controlling an opening and cl osi ng
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openim@iand closing force to the door fromone armw thout requiring
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According to the other aspect of the present invention, as
the pins as pivot of the link are changed by rotating the link
relative to the main-body slider or arm, it is possible to change
at one stroke the biasing force of the elastic body transmitted
from the main-body slider to the arm via the link. Therefore,
it is possible to freely control the opening and closing force
transmitted to the door when opening and closing the door.

Brief Description of Drawings
[0015]

Fig. 1 is perspective view of a door and a housing on which
is mounted a stay for opening and closing of a door according
to a first embodiment of the present invention;

Figs. 2(a) to 2(c) are cross sectlional views each
illustrating relation between the open and closed state of the
door and the operation of the stay:;

Fig. 3 is a substantial part cross sectional view of the
stay for opening and closing of the doox;

Fig. 4 is an exploded perspective viewof the stay for opening
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| [ 0015] Fig. 1 is perspective view of a door and a housing on
. which is nmounted a stay for opening and cl osing of a door according
to a first enbodi nent of the present invention; Figs. 2(a) to

2(c)apiecaroassngeolti ajtaé ¥bews each i | lustrating rel ati on between the
open and Cﬂ‘P edsstal &,0fc L Be 4Rl S8 FQ%tOlp@éa%h%Qa Jr the §£§ﬁy$llder,
Flg. 31s “b%t%“ '?ﬁééé %roé{_léﬁﬁ V&%W ?J dﬂﬂ*éﬁay %hder,
opening a r05| n o (3 'S an ers e%tl\{'%ﬁ
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view of ther3fay fi6t) opB
expl buedagersheeti féevidRP bf 2R &M1R st deer Fifglde stad crbkgstrates a

sectspaak prewigiedrbatweand aa elridergin body $Frdsa ¥ aytdmd plPtarand
cr osBigecT i(bhal 1vievsr ot eshehar arinstdlnd é&hdan did tdoerf andttibesl ipdett e
(Fi eshdtahrd | st palrse acspacR tPrwvi Hed shat WeeAeadn) ;ar m mai n body and
?rr ricti OPE‘ Pyat eeﬁﬁgt E'o£r38 |7c£ b)afé 'é’%%%téttgt%&ﬁf @{ghgag? gz}gXl@%q’_‘ tdleank
Fi gcﬂtl gg“g lﬁul ?E rBeP Eer %Ssﬁgﬁl vie e fdoorsllﬁldérh gnek ahan1s

I S

(Fi st 7 hee 7 CFRE o fErCORREGT F A LalRS U
i || (B3 REEs PO &t | @BA Erghk Srbehahildmsthed tAss thEacRRIr alBhiRge closed
poi mtabdadsFig. 8(c) illustrates the door in the closed state);
Figs. 9(a)riagd.o0h)a)arendi ewd )eacte iv1gstkr alddig Allastuesthay acts iue
EfFle @ﬁértbacftlféeoﬁi tdes £FANKy mﬁlaaau?raéﬁ SMb ek %n@%l‘ﬁﬁﬂi‘ﬁsﬁrﬁnct}%ﬂgﬁd the
| e I |
g(b%) ?% st%atﬁﬁ %toeﬁFgL?;a 31 ‘21(1111:1, EaFEe%S‘é'ﬁ Eﬁ%fb‘ﬁoér%”é AW ent
sub<TlA? il %2“‘0 ooti Bial i R0 te%ﬁﬁ%&%@%ﬂ SiFmoLe) ;
cl osi ng of F i Ja%é’oﬁélﬂoﬁgtatrbtéa%e%%& ERDSH RERC BPDEReY P ?é’s%ﬁta stay
i nvefrm-‘cﬂpenlnq anfiglosingod & wbaeamsap rgamny §P0@§%@@Pﬁo¢ﬂab0¢11éwnt
of @ Btahef grreapentngamentliosi;ng of a door according to a third
enbodi mentriod . the iy esenbdgveti bBONpadhtdcross sectional view of a stay
for opening and closing of a door according to a third embodiment
of the present invention; and
Figs. 12 (a) 12(b) arecross sectional views of a conventional
stay for opening and closing of a door (Fig. 12(a) illustrates
the door in the closed state and Fig. 12(b) illustrates the door
in the open state).

Description of Embodiments
[0016]

With reference to the attached drawings, a stay for opening
and closing of a door (hereinafterreferredtoas “stay”) according
to the first embodiment of the present invention will be described
in detail below. Fig. 1 is a perspective view of a housing 11
and a door 12 on which the stay for opening and closing of a door
is mounted. The stay has a main body 15 fixed to the housing
11 and an arm 14 connected to the door 12 side. The arm 14 is
mounted to the main body 15 rotatable in the vertical plane. When
opening and closing the door 12, the arm 14 gives the door 12
a biasing force for assisting opening and closing of the door
12. Between the housing 11 and the door 12, a slid hinge 13 is
mounted in addition to the stay. The rotation orbit of the door
12 is determined by the slide hinge 13. Here, the slide hinge
13 is a well-known hinge which rotation axis moves when the door
12 gets open. As the rotation axis of the slide hinge 13 moves,
when the door 12 gets open, the clearance between the frame of
the housing 11 and the door 12 can be made smaller.

[0017]
As illustratedinFig. 1, amainbody 15 of the stay is mounted
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Figs. 12(a) 12(b) are cross sectional views of a conventional stay
. for opening and closing of a door (Fig. 12(a) illustrates the door in
the closed state and Fig. 12(b) illustrates the door in the open
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(hergi pagter; 125 enreq o ﬁfflm%t @aae agear glrﬂg Iﬁglhhf) fdeJ Siseggomiﬁ{%ed
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[001Blgle of tAw idddtstfaked.i nald ds.1Ré8Yatt@e2(i0) . Fide anmlsofe t&tﬁ‘or
staﬁfX&ﬁW%;&&@@f% gLy parald %a&qr&d}@ dapfeh2 ¢ %wen%
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di r exf i ohe Thersfngel ltherdddr 12 psokeptedtiabl eovet Hehel bsedestod ethe
As iHdowstnatedliin Fig. 2(b), when the closed door 12 gets open, for
exanpb@1930 degrees or nore, then, the arm 14 gives the door 12 a

force in tﬂ“n_e opgniiRg 4 d' @Sét%t@ £9EC%rQ§séh§eEETo]n4 %Q% of,, the
4
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maxiiuniheweaiel 991y the opeR dédrdear crankhmegdvrn1gngéils h@isodde tprm
to 204 degr éesik f23 epampe,efFig. aZ(cz)rmOhEIlgillﬂcgb]))).attdqQZjo@f the arm
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set 1t 5Qfi dNS1&rane Shet ke FOUsiBG 11,708 ieignPr oM dedet EOVER2 is
the Jdﬁggr% c}rff)%( Q%Lglk{pa&}ng[ 9%%%]e of a coil spring 25 as an elastic
body contained in the main body 15. In other words, the biasing
force F1 of the coil spring 25 is converted to a torque Tl of
the arm 14 by the main-body slider 24 and the 1link 23. The weight
of the door can be supported by the torgue Tl of the arm 14.
[0020]

As illustrated in Fig. 2{c), when the door 12 is in the open
state, the arm 14 is given a torque in the clockwise direction
(in the opening direction of the door 12) by the biasing force
of the coil spring 24. When the door 12 gets closed, for example,
20 degrees or less, the slider crank mechanism reaches the change
point. As illustrated in Fig. 2(a), when the door 12 gets further
closed, the arm 14 is given a torque in the countercliockwise
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Fig. 3 is a substantial part cross sectional view of the stay and
. Fig. 4 is an expl oded perspective view of the stay. As illustrated in
Fig. 3, the slider crank mechanism?2l1 is built in the main body 15.
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an afcfﬂ:E%' @'fngh@ %tcﬁf?zﬁhh@ez%r m Y45 @”cﬁofq%' Baboghe %lééjc?rbyzrda catch

prov. to sl'itdabl e 1'n one direction
melgﬁg gF fﬁ% g%or 1S supportgg by the biasing force of a coi
spri las an el astic body contained in the main bod I n ot her

words, thePsi ddilRg HrerdriNof ithe Loitheprrag Pod% k n%%r?@@btldlaatlon
tor qtmé Fiwoofd thedadmcis hyha hé bwidi-dwdl/Ssl ader 150 andEa bk bifnkZ8.case
The el ghboefi d el slooandan She isipporhed by beediotgue Thief pllearmThe
14. $8H980half bodfesi hisust ras8dnkR eFigh i @4 Cha 1WRED 1dhes §Q0p 782 jivs d Png

t he e t at e a S e ocC
TN %f%ge@eﬁgg Dl Lo s ey

f or ce”of thﬁ’l coi | gﬁﬂe en T hé dg Sggtsr}%lg ed. -1 or, ‘¥ are
exarfpf ey %@@é‘s %s’@ak? 2 &1 Pdér &FW%@E%%?%%F%%%‘*?H@“S
chargéa panst 2 i 12 uBEPadd 35 FiBiveta)t vhen eE& ddorigopgerdded to
furthen k¢ bweedn the pemrled icage venl & hodgae Lhat Ardebbbt.er flecockwirseove
- direché@ppearshes) asidigadin eetd pil 0f st Bevdexd 32t hy tibedhiaasédGover
forcegof the coil spring 25. This torque can be used by a catch force
of t g sed door 12. [0021] As illustrated in F|g 4, the
mai n" body 15 is.c i,hation .o vi case hal f 15a an

Tob, Bach 1 99 Sadd ma s dobiich SR Sh Caon 8 SR HEd by Mot i Bpay
t hi rﬂ?)l %te. Uhfe BaBe FHal 1 HHRj Eé%?& &%bahQ\}é’Qﬁu qé \F;é]lq saQWarﬁr%&tlve
27b jut theg Mol & heodysiIde. Tlh?hérguﬂd‘% haBl e @l andaxdog and hollow
appraoxm neé ey bloaky shapeal pailm- bddy i ifdel d 24 gapd sspe $ ng2r woeinteyd 280 an
ar e &eg WPndtas edribhmPensbobdgbBe hAdoaec dik eetdiofk Blwagrihey g geovided

el liSe 278 NG d PpaA RID BLmd$ A PLYQL p2faddle 8pm 14 is provided to
run g(? é: t he pal red case hal f bodi es 15a and 15b. For |rrprove t he
anc

appe t he main od is . covered with a,decgorated r

[0022] G R Y St TnSaeTh it e ooy St 8 FlEH M i v
bodfﬁSevFiaOt%eﬂb?naP@ mﬁrﬂenpbﬁdm 3G, aapm%’ﬂtnfolfnghéoérern}%@af-isvéqdelGd
t he it mdony 109, t Thepat met4ahashan dalrongdta tres &- hdFd ol @f mhmipeired
bodya 36, halpairrg op 1atmshal 2li ngsplaatesn22caoury gohto arzerel ofghltd ray Mn
mai ry £edy 3G andy ac ay lkiHedrd @l mReat 1H@d 9 3pr @ dlesh bethwreng tQeppait etbp

ar myfipl djng Pl ?Bq}.—})xzied[ Q23] ive to Atﬁ'éoséoﬁﬁ%E't‘l &f Lhe. a5 BLmai fpp o

bOdy 30 '%t 22a o%n enql Of kh féma?al QL tegs%%tﬂen to

hol &30 noq ed- fof nmouant in BaiTe

Eacharbfe’?ﬂe Yaitrlee arm ﬁ%ﬁJdPnB yat?é 22BhE8 T, tr?b%n@é pAFR 824ding
el oiyb@t A LR adrdridafca i M thebadm P r@ﬁﬁ)d@OBOe@r’F@%nt@nﬁéﬁ@e@ther
par tw22h whieckiirs ldhl aageendebdt itnee taorn hrea tonhecty i pias tc@farethevith
conne@td Aige Pahta p22h fGfx €8 bnapinehel di mh plred € P2 Hes dpisesied d0rarktion

endd)f the arm "RADnbedys 303 0AILercé ek nede R @ hol gy ngspl ates 22
and [L ? Fm mai n body 30 ‘are connected to each other with the pin 18,
end o

an he armmalnbd s covered wi.th a frame-s

fixation plece®®a a‘.‘-ﬁ#ﬁ& S EE 8%ret&? olﬁeéf-”lf‘r?eg mﬂﬁ. n BgyyF L
30 s chi *é&%ethﬂa p38§a§5101[10®§4Fhe arm I ¥Réatinep to the pin’'Pl
ci rc‘umf%m@ﬁ@@l oty the héangneo 1 X-he HpiliiPt 28 16t rofkerteiinl yRocaniested
of tthe ahm k4w etaldied plaeepi 2Plvis guipded Y.t hTaebgain ng219which
i nk 23 ipivetababhecannert 2d ke lthe @& mt oot Heng il ates 22 ybaiziRided
P2 ﬂihea@éna% gﬁ&bn Spd Ryt 0f thhed idk 28.peliaf ive, 1 9nLhe /M he

4, 0 I pl Sy e Shlf
pl a e I% rom‘% eggl n g%@l s%ﬁé:r}% vo]t%%T %ef%Fran 4 Pel a%l \I}%J’[n pody
t he “mai n_body 15 [0025] Bet ween the mai n-body slider 24 and

the SY¥28d receiver 28, a plurality of coil springs 25 is
Between the main-body slider 24 and the spring receiver 28,

a plurality of coil springs 25 is accommodated. The plural coil
springs 25 have one longitudinal ends inserted into plural
cylindrical recesses of the main-body slider 24. The other ends
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are into plural cylindrical recesses of the spring receiver 28. The
. coil springs 25 are sandw ched between the main-body slider 24 and
the spring receiver 28. The main-body slider 24 and the spring
receay@rlaaoape_lﬁﬁaﬂa@jz@m@ﬂr@aﬂl f@@bls%st%ﬁ henhgud gleingl ke ckfavandzs .
27b @t tta 19289 Ml d s §'§§e1§an%mﬂlé§9d > 1L HE2hLERd %1 s dex
sl . of tthtg 2RO §§§ ﬁ? 5 ptHV O eHD Bgtueen ey oy
pal red Case a an he sprin ecel ver d
et KR T R e AL A R N T D
springl2s, 4te 3pFi kg ¥ REi ¥&C X258 Bétdd kpdhehy 1a5q@|@§ﬁné5rl%f cétimin
the Prghtrandsbadikctdingcs i opiing toife thigeres i8yiteagivet B8 disgptr andded
backt di reat benwfet heheppaigadceiyerhad fi adst si thadabyl b pi MkSthe
nges pkhe grai éb@ﬁdtérslzladera@%oﬁadhbh% szma ngsr%%\ée& 28rtdk8ertion of
1 ae S | u |
e T B R BT I R B
upon byAf’;t :?,llngf th‘Fe ?’r&f’ﬁ Zfi 1rectlon
r;%lh DEhdp&r Dt o] eéirlgﬁ% s P@rﬁ:é& tnatlﬁ. Ea&r%,%ﬂct%ﬁl%h of the
rece?sBrQZI!lg aRdcalvehy ROl el 24 atlerieimed Ay ttive pPd ¥ eBi-verBere, the
cor respondiorny t ol tbe it bl pand RIcansb Pingf neteelveak 23 tQukeofidemical
two phapest.he iins RE be dansestLd i e idie liengshal en246- ard itde m@ilneing

pin &3 bétfhl Toﬂ rtrt@emﬁﬁe%éﬁbslta%%ﬂm and thBesmkng3rbeciver 28,
conbj & qn of two parall T nk plates connected by a bottom plate

and Las a U shaped s,section n end of the nk 23 is otata

Connect ed o Ao it {in 5?%% Thpabosd Ve iprd G4 b3 MRS Rhaigr r??}avped
end RFOIREUIHK 282 el ABERE nent oned St RE Opiafst PInaddaps dargcess 24b
pr oA ’id l[catmg]ole z4c Feetheraednmaisnt sodyigorechd vans st¢veesperiding
nmountedt ski dalol @ims th2 hodgiPtdudifhalhei keak @B .of Gue af nthei nweodyins,
30. #seiplustratied iins&tgedSinthe @& sbhdeholle hasc aahnamBeshapadr pin

sli qgeg mai 3 jhodyy, 33 nsurfFoupdisng 4he arm mai n body 30, a position
adj u[‘s3 gg screw 32 fit in the slider main body 31 and a frlctlon

pl at VI ed between the arm majn body 30 and sl

B Tonootoe ! L3RR aY | IuB AT Boay 1t MRt At Fls habBl Blates
prolce%ftP@ﬁt:?Pa R¥ foPedd OTThelAdhtad he @éét a1 71 shpBest a@btchSﬁoﬁmcédlon
to thn sepdopécthen 13tek 33 dspratkéablhg eouneioigedear 17ehagsmaholding
pl atek shaped 2plvate tiee nphadp2l7a Fnd lae apheeXiemht & § theandgulkar23, the
projaséenmdlat foddl P egtihry movamar ¢ 4 romt e cptiad€gmai n body

17a. (H'l he pl ate main body 17a a through hole 17d is forned for

i nsta I ng, on the door 1 o %5} [ 0j ectlﬂ CPla 17b a holqe 1dable
forrredfﬁlzelnser |on P’ r'?‘t% étt“.hﬁ P&t 8%
aroury € ﬁnﬁétlf ?,BE rec,&thrhe Bot t Bfn c?rrlt‘hg‘asatri dBPG¥ai n0- As
bodyllhuﬁéﬁﬁltee%éﬂéﬁ/l@ar 3Bhesarm s haed A6 Tae F draresehapgartl i36r
has mea Ly b ondly i3clak ufrerml red § cigenh ared 1 lradiyn Bead h8Wi,ng rams i hiem adjusting
Ci r iy ewepee fan i athe as i eaelre nicirew o ayf anmacicand fr Sguaber %ﬂ@p@@l 33
fl a&ﬂ&@@@ei@f ®d dedehniegr af 4y ﬁélhh%d&P%o epdqokitike £ Rl 8 B

maln 36a. A5|IIustrated|n Fig. 6, efenale screw mai n bo y
36a o enal e Gr part in the | e 31b at the baott
of the s| .%dé 15, Phe I Parth 2BbPGE T P erdrb Sbr BROREAL Tom

36 |331$)I1a%efd318hefihe EB&eF‘Oé]d‘r‘tJa%% BEAENR bbt tiohk F 2P BoUdEredeli ¢ this
bodyB1jerhitdre Pdmal ¥iscraw pant B6; a Posi tiownadingst BRG tscléw Bas a
is tpiraed-bhemdde oat sineinThedgositi andaslh usppng xdereve B tsiangular

coveyesh wktkh on gacaratiens plrad fo ¥ 1 her dbwRiwid dF Ade t@f@%ﬂraﬂtﬂ@%@ﬂﬁi body

pre"ieﬁé' ngtﬁhEhl% ttat@@ ﬁgll'flstdé@dys‘fﬁﬁw 32 Hf’c%&w IPl'OrH_gB Cf“i §§S|f36rmed
-srlhlefoercolrgg%go 063;@0 55T 1§“d ti' %%he prOj%C J_on p e 17b,
le 19c orm@ insertion of the pin P6. The mounting

seat 17 rotates around the pin P6.
[0030]

At the bottom of the slider main body, a female screw part
36 is fit therein. The female screw part 36 has a cylindrical
female screw main body 36a having an inner circumference on which
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The friction plate 33 is provi ded between the arm main body 30 and

. the slider main body 31. The friction plate 33 is nade of springy
synthetic resin. On a contact surface of the friction plate 33 with

the arfemale bedewQs & it slepdrai sedagentsacippartl3dad S&&» brdvhied
is fonpedr O abacktsw iage Pfehﬁe ffr 't‘Hé Of‘etma@tee s3hed ﬂgﬁﬁhb%%%'%a.

e P e 1) o syl e VAL ﬁ%%vg il

of (HEMPPRL Comerh%ta 236 the flra&fr hﬂ S331 P knFBe o3 ok

t oget hefed e 1 Re bedYiet 1 mai Al soéylaglge[ G32jcf the fpmaleidfirGy Part
pl at &6 38sgpdsa padk cand Horehpeswsrwr £ Asecacsh rﬁalrer:r botyy 80 Y the slider
act iromiof bbegd 3dcr el oft Hehef quosii i snrad| pstnih@ Gcreew @21 € Bpnadddsts thigng
a cofitael Preassuie dd e kihe bor il @ e 3@hw§hstheoaraurjmgt_b@§yscrew
?ge ﬁi‘ﬁisrééb%tx%tfﬁl‘mﬁgée}%%t@%r gia W?ﬁbﬁ%gﬁ' IOQ%@@@ \ etaq:ance
or der o%?acr%) t%altLtn ojf)gﬁ g!é@t gﬁn da!ih ;% r?é S pro};31 turnlng
bet vieeh el Reb G 30 tprﬂeat?-. 0 s PEPESEE At hersthero 3
hand’loﬁg |I]4%s‘tf=at:@§ i PR @)L PAdeTdek- to make it drffr cult to
open[@héldoor 12, the space between the arm main body 30 and the
friction p]ttaeefﬁscrticrremi\esﬁesm tinatp tdwei dedh aiw deady 139 & 19m inte Th dsedy

contmtawut RHdes et amip 61§<§3d§331[ 0033e frictAsd lpusteatediid made

F f
e Sl s O

Wtkp%{rﬁg}/gﬁl(es %r 1912d501f l%ngodfé‘r‘?gr A0 &n B3y SH&riEpae‘FeﬂP riction
corr;ﬁJeeEed%Wtahn@d?ﬁ)lre%%bthOfOtrﬁ@caa?ﬂ)ereéporaﬂﬂr%ce%rh@aﬁﬁraﬁgge 36b
rot atf ohhies fgim@het g crteew apari4 3As the daepdrlatiges 3phove Hetdhei tfamsale
possd bt ewt paredo® tdefitpant tofe hke oo 3b2ovhend tf gt 5iohopad wnd3 3,

CO”BcShé nfeleellldﬁgopa%tmt he housi NG, 1411 f8084hether WStk kust rateek ¢
C the arm 14, the link 23 and the nai n-body

sIr @i 2? of the stay formthe slider crank nechanism 21. As
illu 9 drnFr (a), .when the door 12 is open, the pin P4 of the

link 23 i SSH%t 5thtﬁeorr|©t.etenoﬁ%fg?ﬁe PErd< ke 59¢ tdy tPRaKE] ﬁhﬂf"oo@l’m
slideringdody Ihiky sthe ectihenpidieod sheeviok U rdattient ediNsting
mai redooey 3Ri.deBy24dijntthienpi a Rdntike birasisgréovfetloé fhécedidn plate

SPri3®Wsy 25h Cné a4 ARGnA Int BedRABO bedy rodistaapenvheedrhas sa itdd fueain
viagheypin Pfiglhe r'él%t?_%eae@ Eh% Birf Rai® dh@yaso 14 ki %t'esd As
equi VPiSQEraOEe%C{& M OQ gﬁooc;r%é '%POPS&tlﬁﬂéE'g' %h% A AUE, o

int p iTéc

re (99081 Tvod SPEEE B HTORAGRS e GBBE M2 TR PEFarEd T Pefy 30 and
cl ositigy i tekirenpd arm 107 Shodikarike pfe %6uh%elﬂ§ltd’<ﬁ<’§/\ﬁ3§eln Fig.
directhbn ¥elardes to makenht dbddy clE)t tchepsn dére dreank IdecHdrg syspace
21 nestcheent haechangmapoi biody 18 Otahed twos ds;i ¢heoar puib4 @B 6t akeoved

bot h.sd 1t HAe 104N 18k Gl DLK VS Sy a3 ¢ ecd 1500 Ak & e d eaehkofkWinSehe friction
d|r éQQ jand the torque fromthe coil springs 25 is not transmtted

14 [ 0036] As illustrated in Fig. 8(c), when the

door further rotated in the closing direction (the arm14 is
further I’&'(Sdtle]dllllﬁ £Ré TDUMt et k¥ ockvi get 'ré‘cfjraﬁ‘r?erjél%tr%r %eflﬁéatlng

mai i bayPisp, fdece| biel iGnkd hEc hamiisit yoes pdyend ithbdchangeild in
poi nthamh t hebddyqlié .i nWiheen dlosiaugmdl 4 ecoteneaf at hbeedore tRiactd agryle
the caf mddeby dthe bHirasilng dofiee ahtddecentbaprdgs 25movable part 42
of the damper 41 and the damper 41 is compressed. With compression
of the damper 41, a force of damping rotation is given to the
arm 14. As the damper 41 is provided, it is possible to reduce
the impact of the door 12 when it gets clesed and comes into
collision with the housing 11.
[0034]
As illustrated in Figs. 8(a) to 8{(c), the arm 14, the link
23 and the main-body slider 24 of the stay form the slider crank
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[ 0037] In the stay using the slider crank nechanism 2l like in
. the present enbodi nent, the weight of the door 12 is supported by the
bi asing force of the coil springs 25. Then, the biasing force of the
COi Im&phiatdsm®21s ahs0iugeddmaegat @hrfigf.ces {4) § MPhehosing door 12 is
di re&ﬁ,éan ‘%fhet %909@ L% Ry disi pgyt be k%nﬂftpg'tntth%f ﬂi‘ghﬁl bORf of the
crank '5”}85 L5200 ddy! 21080 o bt T 9 NRGES ar¥atto the

Su or ren enl n | asli n f ofr Ce
spfﬁﬁ 30%50 HOVES, 2 hESDR i1 Y& £hS; Badtty e%weﬁ dd ecﬁnez‘d(c)a“t%hthe

f or délPsPétreHét%etheeStlﬁer dREE® Phciss€Ihe FRAANGIS chenfagtetaied in
doorthg. merd rorled vt @ Sprievehtankivg, t i edt ha spreesent gerbodiientheapin P4,
il lushealedk 2 Fiegsd Bfb)pand P( a)o tihe Prmof 4ofvhtieh |iswked3ivelladnveto
to thecFRhR- DOt s i1iee ddokcsS10hangeshdm omuhhagpiint Rh& 0@ theRid R3-the
That,, Ebénlf@ id] psEratgd 48 Ehg &E) 1%%5%9%5' (r)thn@Bamt giges, the

pin gt In the right end of the |on e 24c t he mai n- body

slid |sl:l1ted £ and .i nst ead, Be P3| fit |n4t1£erecess
24b of thée Frat hibShy &HE et X 1omef (PP e %tt AR | »§ rotated
rel atRvet e tREoRENE bdblﬁ/r%PFééﬁn 24 ﬁhse chfaﬁ@edlﬁrohﬁt heopiark g t¥ont Hehe
pi n A3unked3glockwise Abirétbusomateell anhifieg.t @(vhe aafior deo®yi §5), the
transni fkted dromkt hedharki 2@ RQ thea@hesl4éld éhdngectgoimeonnget idtther
the ypb AgB3 of hbhe dhnk 423:5Q ther RicR P2poThe 197 qufs tcansiidtedolkwise
the @%P}:% ilch %E’aeiﬁe HH:}/ éfscﬁ(%%ee F&fﬂ:'&%@f&%' eQtht T@Sraﬁ[\? from

| engt e tance fro

(pi ﬁchelg 3 RETTRE (A7 cORnBRYT o ERE T P3G he BFR B2 of t he

i nk[@® Ians the pin as pivot of the link 23 relative to the

mai n- body%s*rmblu@ztnasteﬂamged‘uf;ron%ﬁ Pg)towBenthbeadpdenyt hip Tugdmer
be shotaeredinThine mekesing passidit foho (tacdueen Hel tioy quer bhetrhe caramed
14 aingl tioe resiugeetrhe cokwhskoate «ft 1br o0k tldd it d Rerechesed b’iiaﬂ;ﬁelm .

[003%e s1ider Erkn @R chbhUsty A SssapeQopal atHy & 18xagR! § airr@ the
}0'02 ﬂéré}@% Ghanged. %ié E'ﬂgg NE. kb étﬁ%’n C&a“@ﬁg d%%% afé“ah?@g et  Sarm
o Ch By mELE ot S84 hat S BEer BducthS FGado] SET1RGS M e 10 T &

subst ¥R 7 al part cross sectional view of a stay for opening and

cl osi ng oflra tdodrs taxgoreling tbeasddéchsm anboli meataofi 4the briesleatin the

i nvegnte santl rribdvdiaemadi nené, wkiitkehit hefstaye fasoopei Ag aswppbasiaw) by

of &ld@@h%ﬁﬂ@dfﬁgcboofhﬁlé'd&il@ﬁ)@ﬂh!j‘%nQSdes@hle@ﬁdtﬁ@MQas@_rﬁj|f®_*ce

cranke %%@ s%?riﬁ Q%Stlé%] {fﬂéle@qq}/ la UT?f%'x' r%%’ékcrlosm

Tech n'%&ﬂc%? g% A2 B2 counsered 1o arm ol g BLates
on the Bodh

54 0 arm pr. OVI

51 5 PR s?‘?&&ﬁi”el?rﬁ g?’ne dW;he&. QEVEE, 1PnDERY %t alt ajceo?apﬁg LY
t he e EoHRP @kboaNfeALC T MG Biths B ag s herovi dddhorP + A8 Ll Aouuely of the
sl i deri bsrnidnpwozpi.n tecetvers £8 Bhe lpioeviider farade 4 istkeddgthened,

cor rtes@omltag Fo ride i it @R ghhevdd chhies ety ftey entc feamet hate iIbddes £

stayAceOhdl RGd dbe aboverdesprybedibi b&te@@i‘?@dtﬂﬁ@t 1Trhetpéthre0;ent
the ér*k?%d? ensc Svﬁécﬁfﬂug%ﬁrf%@ gﬂ? g%& &‘té E*ée e o
I | ke | escrplb
TSP SrbbRk e © “foioes °FIig PP eVasdd et% i S B3Rt ¢ ron
sectﬁbtﬁ\d?l%l}%@v Bp Bhet Q)}nf 8 - opépma}lb Hhd %Foéﬂﬁ&sd:fr%lt%GOFnagéSrdl ng)
to ahdnridhenbddkn@mt reft atesprebent imbehtiion.in ithéi sighfogintet the
| i ke dihe st by o capeniagaand-obdy agidem2dods ac€ardi ngp dadt hastead,
firsth&emppdi pent sdesas ilhed dovecead sSlddero £rank meehadsay621isler 24.
bui Ity d 0 ac gRI B 1'?:%":3/ &‘_3- tﬂ@el%hkdgr?, ?c%ai"!sl‘tﬂ?éh%' EH‘e6%a*14§—1§8d§rr 8%4ex
a I|2n4< 6 8?‘%092 % arg’% o gge% t g arm 63 and
amal[gq[fgg{ rowded ont eman d@%lto be slldableln
one ion. However in the s tay according to the third
embodi menAs tidol bF hs 3¢ E Al Brig¥i ddbaom BhECEOR Woldi g P wnes tesd drepm

the link 23 to the arm 14 in a direction connecting the pin P3
of the link 23 to the pin P2. The torque transmitted to the arm
14 1is expressed by the force F x the arm length L. The arm length
L’ is expressed by a distance from the pivot of the arm 14 (pin

9



t he open and cl osed state of the door can be determ ned freely.
Irrespective of the open and cl osed state of the door, the toque may
al ways act in opening or closing direction. Besides, the torque in
cl ospng dig acid oni Ay 1actcomgdcthefotiei siapen A the hbemdue idf the
opent E‘ﬁkd% §eCt hQn i%c;i&s?levrbﬁ be Qgg&_ﬂ@a Qlﬁgégat[i%%fﬁlra themain-body
o BFEneloge DTS B TR 08 o Vh SRR 13 S 0 CERLAL BB e

the arm N I'n
the BRISamtf 5ok -5r BARP I PR &t TRATCEod Sl § ABATE GouaThe arm iheand
preseft T§5EET ¢ | EREI 6 bhsedF o DabhRes® Pat bat 1ApplicativasdNGtate.
2009f025498 filed on February 27, 2009, the entire contents of which

are expresskyginédiporiat eds by areferencenpereaitn.vd 0(045hple whausitige pin
12_ deohiotdenhddglB_ arMmdibe Hiln 64 ndBi dhbA:dLE £ A M 1A gdK_1, gets
TOUNE £RG 5eAt By 550,85 B 10K, 24Hanb ECBES r6RIIL SEOERNCEh 28G s diPO% nat

hd(%ég%ﬂ&ﬁﬂf%ge% m 14 also cannot be reduced.

(00401}

Fig. 10 is a substantial part cross sectional view of a stay
for opening and closing of a door according to a second embodiment
of the present invention. In this embodiment, like the stay for
opening and closing of a door according to the first embodiment
described above, a slider crank mechanism 52 is built in & main
body 51. The slider crank mechanism 52 has an arm 52, a link
55 connected to arm holding plates 54 of the arm 53 and a main-body
slider 56 provided on the main body 51 to be slidable in one
direction. However, 1in the stay according to the second
embodiment, two pins 57 are provided on the main-body slider 56
and two pin receivers 58 are provided on the 1ink 55 corresponding
to the two pins 57, which 1s different from that in the stay
according to the above-described first embodiment. The pivot
of the link 55 is switched between the pins 57 by rotation of
the link 55 relative to the main-body slider 56, like in the
above-described first embodiment.

[0041] '

Fig. 11 is a substantial part cross seciional view of a stay
for opening and closing of a door according to a third embodiment
of the present invention. In this embodiment, like the stay for
opening and closing of a door according to the first embodiment
described above, a slider crank mechanism 62 is built in a main
body 61. The slider crank mechanism 62 has an arm 62, a link
65 connected to arm holding plates 64 of the arm 63 and a main-body
slider 66 provided on the main body 61 to be slidable in one
direction. However, inthestayaccordingtothethirdembodiment,
two pins 67 are provided on the arm holding plates 64 and two
pin receivers 68 are provided on the link 65 corresponding to
the twopins 67, whichisdifferent fromthoseinthestaysaccording
to the above-described first and second embodiments. The pivot
of the link 65 is switched between the pins 67 by rotation of
the link 65 relative to the arm holding plates 64, like in the
above-described first and second embodiments. :

[0042]

Here, the present invention is not 1limited to the
above-described embodiments and may be embodied in various forms
without departing from the scope of the present invention. For
example, the direction ¢f the torque that acts on the arm and
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24, 56, 66_ main-body slider 31_ slider main body 32_ position
. adjusting screw 33_ friction plate PL to P5_ pin CLAIMS 1. A stay
for opening and cl osing of a door, conprising: a main body nounted to

a hotsengperamrad reb@yteags@,@&@ruk rehat abby eamed ekt drihectifireely.
?ﬁg%/zr%% é@tﬂﬁépétfplt’:g\é' ded 4 I%ntog%l@éé' P?Ei%t]:eg%fbltﬁ%' ?1%&%1 én1§(9que
m)unIflgg fao V{%ng aC% ai asJ) 8%% i%%agi i ﬁtilrelcttul Isr?]lal %I rec e'ISO'n the
of th@FgMg in al Osér’?& SIRRELRG Jeby fi“ﬁEt‘é{ F&y t‘Pm%OHoarS GP v e nd
and tofataBcdiheRteihe dhEcHMniRY.ach wirga shegy deorlid mlosed.

furtheP4@&dnpri sing resistance adjusting means for adjusting a
resi st ancerwhendrmhetanrmesbirdesrsbiidesmaglied bretidéaaames of rotation

in the arm, link and main-body slider, or two pins may be provided
in the arm and link or the link and main-body slider.
[0044]

The present specification is based on Japanese Patent
Applications No. 2009-045498 filed on February 27, 2009, the
entire contents of which are expressly incoxporated by reference
herein.

[0045]

11.. housing

12.. door

14, 53, 63.. arm

15, 51, 61.. main body

l16.. arm slider

17.. mounting seat

23, 55, 65. 1link

24b.. recess (pin receiver)
24c.. long hole (pin receiver)
24, 56, 66. main-body slider
31.. slider main body

32.. position adjusting screw
33.. friction plate

Pl to P5.. pin
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3. The stay of claim2, wherein t he resistance adjusting nmeans
has a slider main body which takes a shape of a frane surrounding the
arm a position adjusting screw which is fit in the slider nmain body,
and a friction plate which is provicdediipet ween the arm and the slider
mai n body and noves back and forth toward the arm by turning the
positio j ust i , —an .he resi stance of | )
sli d% hgﬂr %qéa%?vgggosﬁééwﬁpﬁl %sn%g?ﬁgtsaglgo g?TD\%I ?&%’e F%lpl trlslo%]ij%pét e
back and forPRICoMARAYt HEHHT 4! OTF?ee}é?]é 18 7any one of clains 1 to
3, wherei 2 2rm h@Kéng 98ien§TireaRS HeaP et ARPERL 4 it rt g iMpabh yoody ;
provi ded ol &HReé neaine dyoslyo aedldeichgobthsenaiim brel Wifraec ticrs bygahne arm
el assocthady;tlaadaan iaknr ebatzabd yinornecteasto ol dhrechddyn sl i der
and the argh arm slid@remdimttéd| €8St HaMk PhVELS a@®f ddiepéi BRkidable in
rel agi yenlQ ddigs A Qi fDeARIN-HPdynsl idet; and when the Iink

rotates, thepivars,alithe LLOK relafLye Jp she ardm grothe maiashody, oy
slider are ﬂan ed T ram prn to an o p,ogi e pin. 5. s(%ay or
open"f?lbaﬁﬁc?%ﬁ ogPﬁéled:ft% dg&’r E %nﬁﬂr‘sisﬁd‘. @ mai n body nmounted to a
housi ng; an arm having one end rotatably connected to the main body;

a med n-bodysskivder slliadablly, pfovitded contpel sang bedyl shanbei agjusting
bi aseelahB aoher diarkjci s ohnby anrelsdsit £nbadwhemdtad | akmr ailai@blky slides
connest gd ity the main-beody slider and the arm wherein there
are at least two pivots of the |ink relative to the armor the

mai -bo;ﬁlyleslsitder a%g claim V\/ner}h%he.link rotates, the pivots of the

) . ) 2 W 1 .
link’ telafi ve T9 armor _the H2Body slider are changed from one
pin to an he resfljstance adjfustlng meanys has a slider magin body which

takes a shape of a frame surrounding the arm, a position adjusting
screw which is fit in the slider main body, and a friction plate
which is provided between the arm and the slider main body and
moves back and forth toward the arm by turning the position
adjusting screw, and

the resistance of the slider sliding relative to the arm
is adjusted by moving the friction plate back and forth toward
the arm.

4. The stay of any one of claims 1 to 3, wherein

the biasing means has a main-body slider slidably provided
on the main body and being biased in one direction by an elastic
body:; and a link rotatably connected to the main-body slider and
the arm,

there are at least two pivots of the link relative to the
arm or the main-body slider and

when the link rotates, the pivots of the link relative to
the arm or the main-body slider are changed from one pin to an
opposite pin.

5. A stay for opening and closing of a door, comprising:

a main body mounted to a housing;

an arm having one end rotatably connected to the main body:

a main-body slider slidably provided on the main body and
being biased in one direction by an elastic body; and

a link rotatably connected to the main-body slider and the
arm,

wherein there are at least two pivots of the link relative
to the arm or the main-body slider and

when the link rotates, the pivots of the link relative to
the arm or the main-body slider are changed from one pin to an

12



opposite pin.

opposite pin.
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