1 DESCRIPTION Title of Invention: STAY FOR OPENING AND CLOSING OF DOOR Technical Field
The present invention relates to a stay for opening and closing of a door, which is capable of facilitating
an opening and closing operation of the door or a cover installed on a housing via a hinge in an openable
and closable manner. Background Art As a conventional stay for opening and closing of a door which
facilitates an opening and closing operation of the dooy or a cover, there is known a stay having a slider
crank mechanism 5 inside as illustrated in Figs . 12(a) and 12 (b) ( see Japanese Patent No . 3120212) .
A main body 1 of the stay is rotatably connecte%%@h%éﬂj of an arm 2. The main body 1 is mounted
on a housing 6 and the arm 2 is connected to the door 7. A force for assisting the opening and closing
operation is transmitted to the door 7 from the arm 2.
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The main body 1 is provided with a coil spring 8. An end of a link 3 is rotatably connected to amain-body
slider 4 biased downward by the coil spring 8. The 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 link 3. Amounting
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 2 mounting seat 10. As illustrated in Fig. 12(a), when the door 7 is closed, a torque Ti acts on
thearm 2 in %BMW%Q{F&WO” 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. 1283jlustencapamiinias wnsedcdoor7isthe arm 2 rotates andowi glidajuerank
mechanism 5 goes beyond a change point. Then, a torque T2 acts on the arm 2 in a counterclockwise
direction by thé 3o REc ithe defkypn g8 door 7 is further actB@RipBfiPEE®le torque in the
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Here, for example, the above-described stay for opening and closing of a door gives an additional force in
the closing direction to a closed door and gives an additional force in the opening direction to the open
door. When the door is heavy, it is necessary 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 togreduce the torque in the closing direction given to
the closed door. However, the conventional stay has the following problem. If the spring force of the
coil spring 8 | | 1 ityde of the open door fixed. it b es difficult to 3
give the closgﬁjﬁgg zgg%%g% %%J%%I}]{thﬁg%éﬁ%ﬁé%@ ion. On the other h(illn : |i’?rtthe8 g‘%g force of the
coil spring 8 wwiiechaed intesdgrityreutceftne epientipgal feel in opening the glzsedwrer it becomes
difficult to give a large torque in the opening direction to the open door. Then, an object of the stay for
opening and 1@eirig efHcgibe epaiationA el MR provide a stay fock}5eRiAgAMH closing of a
door that is c&%)cao%eeo%fl‘;ﬁed f gonltrolléilnlaran Po[r)eﬂéni% ﬁ]nedoclgsing force transmittnequ t%itrgg %(r)]or when
opening and closing the d0r. Slition 10 Problem IBPSrder to solve the abov%-meniloned problem,
one aspect ofgtigeRigsedbivention is 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 onfthennaaintjechptihe aintpinassinineodeldsiection by an elastic oty dand a link
rotatably connected to the main-bod ﬂS[Iji%(il\?e(iland the arm, wherein there are at least tVYOﬁEiVOtS of the link

relative to thé)fé?ﬁro{)‘?stﬁ@tm\é‘?ﬂﬂ%'é%}é RSN Phe link rotates, the pﬁ\‘f&g%?'?ﬂgﬂ P%elative to the
arm or the maineMn Hides AN CHaReRR SFRMIRRERAIN to an opposite pingpeningandclosing

force transmitted to the door when opening and clos ing the door.
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Advantageous Effects of Invention According to the 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 4 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 Descrigtion of Drawings Fig. 1 is perspective view of a
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Fig. 3 is a substantial part cross sectional view of the stay for opening and closing of the door; Fig. 4
is an exploded perspective view of the stay for opening and closing of the door; Fig. 5 is an exploded
perspective view of an arm slider; Fig. 6 is a cross sectional view of an arm and a slider; Figs. 7(a)
and 7 (b) are cross sectional views of the arm installed on the door and the slider (Fig. 7(a) illustrates a
space provided between an arm main body and a friction plate and Fig. 7 (b) illustrates the arm main
body and the frictional plate that are in close contact with each other); Figs. 8(a) to 8(c) are

operational vj [ I Tole ilustrates the door ja t ate, Fig. 8(b)
illustrates thé@f%ﬁ%ﬁ%ﬁfﬁ%ﬁﬁgéls@%ﬁﬂgﬁ Eﬂe@(’g&%ﬁ)& change point, and@?g&%%:ﬁ%%trates the door
in the closedcstatg)ld{iBig. 9(a)inndr &) aiexaevpeetgieijustrating a torque tbeéntembodiment

and Fig. 9(b) illustrates a comparative example);
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5 acts on the arm by the slider crank mechanism in which the pins are changed (Fig. 9(a) illustrates an
example of the present embodiment and Fig. 9(b) illustrates a comparative example); Fig. 10is 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; Fig. 11 is a substantial part cross sectional view of a stay for
opening and closing of a door according to a third emjgodiment of the present invention; and Figs.
12(a) 12(b) are cross sectional views of a conventional stay for opening and closing of a door (Fig. 12(a)

illustrates th%g]%grlig fbe wgﬁ_%a%t%iﬁag HigeA?8R)dlHsates the door in the open state), Rgscription of

Embodiments
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With reference to the attached drawings, a stay for opening and closing of a door (hereinafter referred to
as "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

oration orbit FTI%E Hoor 1D Rt an Ey eI inge 12. Hore, e S1e K Repe S e

well-known hingemitiicpreviatiancedsyendve sravhentitedeor 12 gets open. As thggatation 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 madd&migirpubstania|inastiass fetignal vieMain body 15 of the st iB&HEYhted on an
upper part of a side plate 11a of the housing 11. A side 11al at the ceiling side. of the side plate 11a is
orthogonal toag%id@éﬁsfgf)gﬁh%i AT es(ﬁ \é%\”r%v Pr'?tg Frain body 15 is motu te%s{lgJ tte'rapg%%ﬁiitioned at the
corner of thegersifesiie daeerhAk nastAEMsthdarid @ dstnounted slidable in thedeReiiHdipay direction of
the arm 14. Amounting seat 17 is rotatably connected to the arm slider 16. The door 12 is attached to this
mounting sed1 Theslidasciinktnagetani $Figal Halheapt)4the arm 14 of thelitky3sceneried approximately

parallel to the door 12. When opening and closing the door 12, the arm 14 rotates relative to the main
bty 15 whilP B SR A A AR 12. A Hlustrated FORKSIEEA when the door

12 isin the C%@@é@éﬁﬂ@%ﬁm‘o@:ﬂﬂi‘éet% he gaghikdAgnadditional force in the Llas ing glirection .

Therefore, the door 12 is kept stable in the closed state. As illustrated in Fig . 2 (b) , when the closed door
12 gets openyéighexanieelod0 D greappuried i, thebjasiag@fm 14 gives the doorckbédarmie in the opening
direction . This force of the arm 14 in the opening direction facilitates the opening operation of the door 12

and makes itSPHEGBRARRREESUFRPIYEANSHPRASTHRIHIBY fixed. As illustraR¥Y Fid" 9(@§" the door 12 can
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7 In this embodiment, the door 12 is set out of the frame of the housing 11, or it is provided to cover the
frame of the housing 11. Fig. 3 is a substantial part cross sectional view of the stay and Fig. 4 is an
exploded perspective view of the stay. As lllustrated in Fig. 3, the slider crank mechanism 21 is built in the
main body 15. The slider crank mechanism 21 has the arm 14, a link 23 connected to an arm holding
plate 22 of the arm 14, and a main-body slider 24 proyjded at the main body 15 to be slidable in one
direction. The weight of the door 12 is supported by the biasing force of a coil spring 25 as an elastic body
contained in ' ne.higsing force Fl of the call spring,2%5.is converted to a
torque Ti of tlg%%ér?rgﬁrl}}? 2%%@5 ern%ﬂ%&y\%ﬁh?grﬁﬁtg{rgj d#]% link 23. The We%rllﬁ%g%ﬁéajggr can be
supported byyined w2 Taeiide @ apbtoximates/ibustsatgsbtnnrig. 2(c), whenaihebdapslideis 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 f@t&H §REIBEINeFRINE 28 HmancBmeanted ekedbsed, for exampiibI®DiR&dIRes or less, the
slider crank .(reca;cmism re ches.éhe C agggaoo'r}t]t@sAillustrated in Fig. 2(a)F> hen theogqor 12 gets

further close ' e%@r%oln@%%ﬂluénea%%raue iR Thé Counterclockwise direction n??ﬁe%%s?ng direction of

the door 12) i thenbiasigriviige Ptdhercoéarenadpdifis que can be usedsbyaicgdeletorce of the
closed door 12. As illustrated in Fig. 4, the main body 15 is combination of two-divided case half
bodies 15a atich 8l 1Ebchasfrtisavesbaalpbaidiecclhe araih 15b is formed ypdghdlimepadted plate. The

case half bodi 8
W?[ﬁ a decorated cover 29.
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15a, 15b have guide walls 27a and 27b jutting to the inside. In the guide walls 27a and 27D,
approximately box-shaped main-body slider 24 and spring receiver 28 are accommodated to be slidable
in one direction along the guide walls 27a and 27b. A pin P1 as a pivot of the arm 14 is provided to run
between the paired case half bodies 15a and 15b. For Improve the appearance, the main body 15 is
covered with a decorated cover 29. An end of thegarm 14 is rotatably connected to the main body 15
via the pin Pl. The pin P1 is a pivot of the arm relative to the main body 15. The arm 14 has an elongating
and hollow a ' - | haldj tes 22 mounted to rm main body 30
and a cylindrﬁ%ﬁ%z%r%%%{%ﬁﬁ?%@g %Tﬁ@vve’é’\ﬁﬂ"t%@%gi ed arm holding plate‘:’i(sgt ZSQﬂ&mg?ciloss section of
the arm maindlalye30 iseaiiat LDXs Adsitiopied Bf theanrrhmain body 30, amounlimgdrales3(a is formed for
mounting the paired arm holding plates 22. Each of the paired arm holding plates 22 has a connecting
part 22a elorig&fgNiRestEordiaee fipim trenitr hydeBdRlly 30 and an enlargelepivedobithich is enlarged
relative to th%r(:n(])rmercﬁie%/%%rttﬁz% Trr]l%g nr11§cting part 22a of each arm holding plate 22 is Inserted to an
end of the arf main Do y 30. fid e pa|¥e arm holding plates 22 and the arm main body 30 are

connected to each gbgiasiiiHEmRAIN-BSapeligacbatifeirepmaindody 30 is coveregyithgaframe-shaped

fixation piece. An end in the opposite direction of the arm main body 30 is covered with a plug 35. On
the inner circuinThlignteoitspringbeeisneradmhdaiad PN fit therein. Rotatigiuphitedsmingst relative to the
bin P2. The ATBAIHRO 4 JRTRE S Hive to the arm 1490 BORRERHF e arm holding.
plates 22 to %ﬁ%ﬁ-%@&ﬁ@@%ﬁ%éﬂﬁw@i@rﬁ&%ﬁﬁh is the pivot of th%ﬁtﬁ?ﬁléﬁiﬁﬁﬁé%e to the main body
- recessesofthespringreceiver28. Thecoilsprin gs25aresandwiched

between the main-body slider 24 and the spring rece iver 28. The

main-body slider 24 and the spring receiver 28 are slidable in one

direction by the guide walls 27aand 27b of the cas e halfbodies 15a

and 15b. ApinP5forrestricting sliding ofthe s pringreceiver 28

is provided to run between the paired case half bod ies 15a and 15b.

In the spring receiver 28, a long hole 28a is forme d for insertion

ofthepinP5. Bythecoilspring25,thespringr eceiver28isacted

uponbyabiasingforceintherightandbackdirec tioninthefigure.

Sliding in the right and back direction of the spri ng receiver 28

is restricted by the pin P5. Here, the main-body s lider 24 and the

spring receiver 28 take identical shapes. Thisis because asingle

die is used in injection molding of both of the mai n-body slider 24

and the spring receiver 28.

Atarendofthemain-bodyslider24 amountain-s hapedprojection
24aisformed. Inthis projection 24a, arecess 24 bandalonghole
24c are formed as two pin receivers corresponding t o the two pins
P3andP4ofthelink23. Outofthetwopins,the pinP4isinserted

intothe longhole 24c andthe otherpin P3isfit intherecess 24b.



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 are into plural cylindrical recesses of the spring
receiver 28. The coil springs 25 are sandwiched between the main-body slider 24 and the spring receiver
28. The main-body slider 24 and the spring receiver 2g)are slidable in one direction by the guide walls
27a and 27b of the case half bodies 15a and 15b. A pin P5 for restricting sliding of the spring receiver 28
is provided to run b ' f i and 15b. In the spri I , along hole
28a is formed for miﬁr%?oﬁ?#%ﬁ%%ﬁ%ﬁ%%%ﬂ@é) %%ﬂ@@rr?@ 25, the spring recei\f&e% %%8@\3%'%%?%? upon by a
biasing forcebn dhstighit slack badkdisecticship8aecfisiy ee&lishng in the right angdaald dingetion of the
spring receiver 28 is restricted by the pin P5. Here, the main-body slider 24 and the spring receiver 28
take identicaliBkapEsrotaaby seitarEetiaifglRraading® in injection moldiffet BdHPARehe main-body
slider 24 and the spring receiver : n end of the main-body slider 24, a mountain-shaped pro]
cction 24a st IR pedelse ok T80 4t and & long hole SC A ANHERIZs two pin
receivers cortespaneing e she e pins P3 and P4 of the link 23. Out of the two pins, the pin P4 is
Inserted into the long hole 24c and the other pin P3 is fit in the recess 24b. 10 The link 23 is
combination of two pathieirtimkpiakesydartbetatnis)icebbftismelate and has a U-$kdpkdhbless section. An

end of the link 23 is rotatably connected to the arm holding plates 22 via the pin P2. At the other end of
tho lnk 23, RISV HTAHER G BIREES AP B are provided. . H0uRS UM body 30, the arm

slider 16 is ”iF?#ﬂj,e@', ﬁ{@%iqum%’ﬁmgﬁ%‘ﬁ&%m the arm main body 3RaA$ Hustated in Fig. 5,
the arm slider 16 has a frame-shaped slider main body 31 surrounding the arm main body 30, a position
adjusting screwrd@rfding the slidenaimebndyddly, 8 pawitiba ddgizin plate 33 providegldoedwe2fithe arm main
body 30 and slider main body 31. In the slider main body 31, a mountain-shaped projection 31a is

formed. The MEG-liNgSBaMECRY taRHR THHORRIEE3His projection 31a viRRYRHERBEHREfhounting seat
17 has a plaﬁggﬁgqﬂa%%%@?a Qr%j)élﬂ:l ?rﬂgﬁ@r&%ggoximately triangular projection plate 17b
rom the p a.Int

projecting downward ate main body 1 e plate main body 17a, a through hole 17d is

formed for installinglemthslideomam hodne prajeciomplaigabéd,pdole 17c¢ is formeddasiseition of the
pin P6. The mounting seat 17 rotates around the pin P6.

isformed. Themountingseatl 7isrotatablymount edtathisprojection
3laviaapinP6. Themountingseat17hasaplate -shaped plate main
body 17a and an approximately triangular projection plate 17b
projecting downward fromthe plate main body 17a. Inthe plate main
body 17a, a through hole 17d is formed for installi ng on the door
12. Inthe projectionplate 17b, ahole 17cisfor med forinsertion
of the pin P6. The mounting seat 17 rotates around the pin P6.
Atthe bottom of the slider main body, a female sc rew part 36
is fit therein. The female screw part 36 has a cyl indrical female
screw main body 36a having an inner circumference o nwhich afemale
screw is formed and a square-shaped flange 36b prov ided integrally
at the upper end of the female screw main body 36a. As illustrated
in Fig. 6, the female screw main body 36a of the fe male screw part
36 isfitin the hole 31b at the bottom of the slid er main body 31.

The flange 36b of the female screw part 36 is place d on the upper



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 a female screw is
formed and a square-shaped flange 36b provided Integrally at the upper end of the female screw main
body 36a. As lllustrated in Fig. 6, the female screw main body 36a of the female screw part 36 is fit in the
hole 31b at the bottom of the slider main body 31. The4flange 36b of the female screw part 36 is placed
on the upper 11 surface of the bottom of the slider main body 31. In the female screw part 36, a position
adjusting screy iz HERAABHIG RIS BOR Agsition adusting screy iz is,cauetedvith a
decorated plate 37 for improving the appearance and preventing the position adjusting screw 32 from
turning carelgasiBel A osttonaiailatesdreis presaaaantl fixed to a hook 31wt the @liderenain body 31.
The friction plate 33 is provided between the arm main body 30 and the slider main body 31. The friction
plate 33 is mafe RAIPeIGHisFHRSIR Push? ID AN IGRtAtsudace of the frictiongSIARISBRIARE the arm main
body 30, a os%ggste raised ﬁontact apart 33a (see Fig. 5) is formed. On a back surface of the friction plate
R

33, a notch GSTRE oFr%%%%né‘%e?é‘ e grqgré D of the female s%(r)g\'/t\}oﬁgr Jg%t_ll)gs the flange 36b

of the femalesgrsaM pshnibris il dardeRgichneeebthedition plate 33, thesfdeliqaplalesds3 is able to
slide together with the slider main body 31. The friction plate 33 goes back and forth toward the arm
main body 3@y fikeddctiohaikedd sttbevshtitrepsitiodyadfiusting screw 32. By adjusting a contact

pressure of the friction plate 33 with the arm majn body 30, the resistance when the slider main body 31
slides relative to the'd 'ﬁ%rﬁ%%tﬁféﬁ E%’d?@ﬁbﬁ%gﬂm%%d in Fig. 7(a), in ofgaP o@’cﬁﬁate opening

of the door 1§n§tﬁ9§%mﬁﬁﬂm9ﬁ*ﬁ§ﬁfbﬁ'ﬂﬁ&%ﬁﬁam body 30 and th%?ﬁ&&@&@ﬂ%@g?& On the other

hand, as illustrated in Fig. 7(b), in order to make it difficult to open the door 12, the space between the
arm main bodyrdfetincetie. fOctearoplatesB&Faseeioveatiso that the arm mainidroglwt833ithclose contact
with the friction plate 33. As lllustrated in Fig. 4 again, a damper 41 for generating a

the arm main body 30, a one-step raised contact par t 33a (see Fig.
5) is formed. On a back surface of the friction pl ate 33, a hotch
33b is formed corresponding to the flange 36b of th e female screw
part36. Astheflange 36b ofthe female screw par t36isfitinthe
notch 33b of the friction plate 33, the friction pl ate 33 is able

to slide together with the slider main body 31.

The friction plate 33 goes back and forth toward t he arm main
body 30 by the action of feed screw of the position adjusting screw
32. By adjusting a contact pressure of the frictio n plate 33 with
the arm main body 30, the resistance when the slide r main body 31
slidesrelative tothe armmain body 30is adjusted . Asillustrated
inFig. 7(a), in order to facilitate opening of the door 12, aspace
is provided between the arm main body 30 and the fr iction plate 33.

On the other hand, as illustrated in Fig. 7(b), in order to make it
difficult to open the door 12, the space between th e arm main body
30 and the friction plate 33 is removed so that the arm main body

30 is in close contact with the friction plate 33.

As illustrated in Fig. 4 again, a damper 41 for ge nerating a



12 damping force by viscosity resistance of a fluid is build in the main body 15. When the arm 14 rotates a
predetermined angle or more, the arm 14 comes into contact with a movable 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 closed and comes into collision with the housing, 11. 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 mechanism 21. As illustrated

in Fig. 8(a), (121 0P link 23 is fit at the rig}: long hole 24c of
the main-bo:%/ggr‘}l)gl?eif %%P]%ﬁ%?é%iﬁ%@%ﬁ\%? 0 ?fqgﬂ ngnk 2 3 relative to the&nwgwﬁlgﬁder 24 is the pin
P4. The biasigijasewhérarodrsprngsaieseqitaisedriiindeanain body 15 iagraosmditednhas a torque, via
the pin P4, the link 23 and the pin P2 to the arm 14 which is equivalent to a crank. When the door 12 is
open, an addionk} GHHEE IRENROBIRSHINEHR SXRAGHDIST BRE 488K 12 acts on the af§ #i@mper AL jllustrated in

Fig. 8(b), Wh%ﬂ(}lﬂ? 9or 12& rotated in thg Wﬁ]n# direction (the arm 14 is r?tﬁéeain the
e ody ch

counterclockwise &?‘e&}Bﬁrr A28 HE Fhain "lrgﬁstﬂgnslider crank mé anlsmpﬂ%aches the

change pointy kg ether eiEmgtheaI6A Kghaih fetateanatiyin the counterclockwiserdigstigarand in the
clockwise direction, and the torque from the coil springs 25 is not transmitted to the arm 14. As
illustrated in Figs@(oyidgtkii thpaksirla Piscfintedhedtapedtin the closing directioftifghdoami2L4 is further

rotated in the counterclockwis dir&ction relative tlo the mﬂin body 15), the slider _
when It gets closed and comes into collision with t he housing 11.

Asillustrated in Figs. 8(a) to 8(c), the arm 14, the link 23
andthemain-bodyslider24ofthestayformthesl idercrankmechanism
21. Asillustrated in Fig. 8(a), when the door 12 is open, the pin
P4 of the link 23 is fit at the right end of the lo ng hole 24c of
themain-bodyslider24. Irnthisstate thepivot othdink23elative
to the main-body slider 24 is the pin P4. The bias ing force of the
coil springs 25 contained in the main body 15 is tr ansmitted, as a
torque, viathe pinP4,thelink23andthe pin P2 tothearm14which
is equivalent to a crank. When the door 12 is open , an additional
torgue in the opening direction of the door 12 acts on the arm 14.

AsillustratedinFig.8(b),whenthedoor12isr otatedinthe
closing direction (the arm 14 is rotated in the cou nterclockwise
direction relative to the main body 15), the slider crank mechanism
21reachesthechange point. Inotherwords, thea rm 14 canrotates
bothinthecounterclockwisedirectionandinthec lockwisedirection,
and the torque from the coil springs 25 is not tran smitted to the
arm 14.

AsillustratedinFig.8(c),whenthedoor12isf urtherrotated
in the closing direction (the arm 14 is further rot ated in the

counterclockwisedirectionrelativetothemainbod y15),theslider



13 crank mechanism goes beyond the change point and the torque in the closing direction of the door 12
acts on the arm 14 by the biasing force of the coil springs 25. In the stay us ing the slider crank
mechanism 21 like in the present embodiment, the weight of the door 12 is supported by the biasing force
of the coil springs 25. Then, the biasing force of the coil springs 25 is also used in a catch force in the
closing direction of the door 12 by using the change pgjnt of the slider crank mechanism 21. When the
door 12 is heavy, it is necessary to support the door 12 by strengthening the biasing force of the coil
springs 25. Ver, i [asi IS, Str t tch force is s hereby to
increase the ga or?] %%Re%%gi mg(?o%gy@.asltﬁ %?ﬁé%ﬁ po% E)?)e%/g%tﬁm in the preséér(?tggiggﬁ?]né‘ent, as
illustrated in Eligsing dyeandrBéeihthdopivin atiheditie 28nelative to the main-boply thkdsiagdgs changed from
the pin P4 to the pin P3. That is, as lllustrated in Fig. 8(c), when the link 23 rotates, the pin P4 fit in the
right end of tFE98R) theleRuPHNEFeZMain-body slider 24 is lifted up and Instead, the pin P3 is fit in the
recess 24b of the majp-body slider 24 Then, the pivot of the link 23 relative tg the main-body slider 24 is
changed from the EH{ [ﬁﬁ%}kf/ﬁg} ‘lﬁn 'g.e mran@?lﬂ%t%ste j:]rH Fig. 9(a), a force%@ﬁ?ghessr%med from the link
23 to the armpAdb bt eRESHEMVERYMREHRE dosPin RIahtardink 23 to the pin Pgy. thegismige transmitted
to the arm 14 is expressed by the force F x the arm length L. The arm length L' is expressed by a distance
from the pivdpofeles thenedids@singe BotoTthenlitieelbigsingdeting the pin P3 and tise piitheZ et the link 23. As

the pin as pivot of the link %3 relative to the ain-bodg slider 24 is changed 14 from P4 to P3, the arm
length L' canPEWH AR RASPHE é[ké‘scﬂt% OLGB IR 185 ERce the torque on the M A"E5 U9 to reduce the

catch force of#ipe 494 3By0dRE hloseshgiiBintofthesli dercrankmechanism
21. Whenthe door 12 is heavy, it is necessary to support the door
12bystrengtheningthebiasingforceofthecoils prings25. However,
ifthebiasingforceisstrengthened, thecatchfor ceisstrengthened
therebytoincreasetheloadofopeningthedoorl2 . Inordertoprevent
this, in the present embodiment, as illustrated in Figs. 8(b) and
8(c), the pivot of the link 23 relative to the main -body slider 24
is changed from the pin P4 to the pin P3. That s, as illustrated
in Fig. 8(c), when the link 23 rotates, the pin P4 fitin the right
end ofthe long hole 24c of the main-body slider 24 is lifted up and
instead, the pin P3isfitinthe recess 24b ofthe main-body slider
24. Then,the pivotofthelink 23 relative tothe main-body slider

24 is changed from the pin P4 to the pin P3.

Asillustratedin Fig. 9(a), aforce Fistransmit tedfromthe
link 23 to the arm 14 in a direction connecting the pin P3 of the
link23tothepinP2. Thetorquetransmittedtot hearml4isexpressed
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 P1) to the line L1
connecting the pin P3 and the pin P2 of the link 23 . As the pin as

pivot of the link 23 relative to the main-body slid er24is changed



Fig. 9(b) illustrates a comparative example when the pin is not changed. If the pin is not changed, the arm
length L gets longer. Therefore, F x L cannot be reduced and the torque that acts on the arm 14 also
cannot be reduced. 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 eqpodiment described above, a slider crank
mechanism 52 is built in a main body 51. The slider crank mechanism 52 has an arm 52, a link 55
connected to.ar } nd a main-body sli i the main body
51 to be slidoaflﬁrg&i)r%& %ﬁﬁ%@%ﬁ%%ﬁ%ﬁ@ﬁ%@tay according to thiﬁsrge%%lﬁédg yrﬁ%%%??nent, two pins 57
are providedtondigcendiatbame slittte 26nand Awetpiredeceivers 58 are providedabH s dnkfS5
corresponding to the two pins 57, which is different from that in the stay according to the above-described
first embodinfedeotd AiddheralRsamR8& s switched between the pins 57 by rotation of the link 55 relative
to the main-body sliﬁgelsr %(i IiI esipr aEPees %bc%\(ﬁ-d(rastﬁ%bg)gafirsf evr\phté%diment. Fig. 1¥hié$' qns%bstantial part
cross sectional view o a l?%ly Yor opening ZRG'E 0sing AR ddor according to a third emBodiment of the
present inveniRehandhis aBprientHisyEEERIAEOopening and closing el yalepmesording to the first
embodiment described above, a slider crank mechanism 62 is built in a main body 61. The 15 slider
crank mechahigteBreh&s<dncannosReddihices auhtiected e Arm holding platdwbacts dethem 63 and a
main-body slider 66 provided on the main body 61 to be slidable in one direction. However, in the stay
according to il ﬂffr@%‘?r%@i?ﬁgﬁt,r(?%cs%s 67 are provided on the arm holding plates 64 and two pin
receivers 68 are prqy,'tgj.e_g)rpsnatggdg]grﬁéﬁ%qe&ggggg}giégéh\géwo pins 67, which is d(gfﬁgrggg,from those in
the stays according to the above-described first and second embodiments. The pivot of the link 65 is
switched betfoeepdhiagasi@lobingaibd dio@fdbeolidik G o rekive to the arm holdong prateslitdenike in the
above-described first and second embodiments. Here, the present invention is not limited to the

above-deschﬁﬁ%@ﬂﬁ%?ﬁg%HatWWI@Qfgm%ﬁ@ in various forms BRIBABRSRING from the scope
of the presergdq\]/cef%mq.Ol%gr@&qrgg&grat}%dq#{%%(ﬁ%%m&%rque that acts on EF'%R{ g&gogbe open and
e doo e ned fr C

closed state of t can be determi eely. Irrespective of the open and closed state of the door,

the toque maybalwaysiafiriorapenischanSessgsditgeiivanBesides, the torquenipad9SngTieection may act
when the door is open, and the torque in opening direction may act when the door is closed.

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 sli der 56 provided
onthemainbody51tobeslidableinonedirection . However,inthe
stay according to the second embodiment, two pins 5 7 are provided
on the main-body slider 56 and two pin receivers 58 are provided on
thelink55correspondingtothetwopins57,which isdifferentfrom
thatin the stay according to the above-described f irstembodiment.
The pivotofthe link 55 is switched between the pi ns 57 by rotation
of the link 55 relative to the main-body slider 56, like in the

above-described first embodiment.

Fig. 11 is a substantial part cross sectional view of a stay
for opening and closing of a door according to a th ird embodiment
ofthepresentinvention. Inthissmbodimentike thestayforopening
and closing of a door according to the first embodi ment described

above, a slider crank mechanism 62 is builtin a ma inbody 61. The



Further, three or more pins may be provided as axes 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. The present
specification is based on Japanese Patent Applications No. 2009-045498 filed on February 27, 2009, the
entire contents of which are expressly incorporated by reference herein. 16 CLAIMS 1. A stay for
opening and closing of a door, comprising: a main bogly 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 lteeion iy AN S1ASHE DALY AN 62, a link 65

connected to arm

holding plates 64 of the arm 63 and a main-body sli
onthemainbody61tobeslidableinonedirection
stay according to the third embodiment, two pins 67
the arm holding plates 64 and two pin receivers 68
thelink65 correspondingtothetwopins67,which
thoseinthe staysaccordingtothe above-described
embodiments. The pivot of the link 65 is switched
67 by rotation ofthe link 65 relative tothe armh
like in the above-described first and second embodi

Here thepresentnventionisnotimitedtothe
embodiments and may be embodied in various forms wi
fromthe scope ofthe presentinvention. Forexamp
of the torque that acts on the arm and the open and
thedoorcanbedeterminedfreely. Irrespectiveof
state of the door, the toque may always act in open
direction. Besides,thetorqueinclosingdirectio
door is open, and the torgue in opening direction m
door is closed.

Further,threeormore pinsmaybeprovidedasaxe
in the arm, link and main-body slider, or two pins

in the arm and link or the link and main-body slide

der 66 provided
. However,inthe
are provided on
are provided on
isdifferentfrom
firstandsecond
between the pins
olding plates 64,
ments.
above-described
thout departing
le, the direction
closed state of
theopenandclosed
ing or closing
nmayactwhenthe

ay act when the

sofrotation
may be provided

r.

The present specification is based on Japanese Pat ent

Applications No. 2009-045498 filed on February 27,

contents of which are expressly incorporated by ref

2009, the entire

erence herein.



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 opposite pin.

16

CLAI M5

1. A stay for opening and closing of a door, compri
a main body mounted to a housing;
an arm having one end rotatably connected to the m
amain-bodysliderslidablyprovidedonthemainb
biased in one direction by an elastic body; and
alinkrotatablyconnectedtothemain-bodyslider
wherein there are atleast two pivots of the link
the arm or the main-body slider and
when the link rotates, the pivots of the link rela

arm or the main-body slider are changed from one pi

pin.

sing:

ain body;
odyandbeing

andthearm,

relative to

tive tothe

nto an opposite



