1 DESCRIPTION Title of Invention: DAMPER POSI TI ON ADJUSTI NG Adxfrsio/063500
Technical Field [0001] The present invention relates to a SFP10072
danper for attenuating inpact when cloding a noving body, such as a
construction door, a sliding door, a furniture door, a drawer or the

l'i ke,

and particularly to a danpermpmesittimapyad) usti ng devi ce capabl e

of adjusting the position of the danper. Background Art [0002]

In order to attenuate inpact when closing a noving body of a
construction or furniture forcefully, there is provided a danper.
Such danpers JManvede takrex et ecdamaen, ATUSiIc adEvacabl e part
such as a rod noves relative to a danper main body such as a cylinder
and a rotary danper which is provided on a rotational axis of a door
to resist rotation of the door. [0003]

Technical Field
[0001]

The present invention relates to a damper for attenuating impact
when closing a moving body, such as a construction door, a sliding
door, a furniture door, a drawer or the like, and particularly to
a damper position adjusting device capable of adjusting the position

of the damper.

Backgrcund Art
[0002]

In order to attenuate impact when closing a moving body of a
construction or furniture forcefully, there is provided a damper.
Such dampers include an extendable damper, of which a movable part
such as a rod moves relative to a damper main body such as a cylinder
and a rotary damper which is provided on a rotational axis of a door
to resist rotation of the door.

[0003]

Performance of the damper is determined in accordance with a
weight of the moving body. That is, a damper with a great damping
force is selected for a heavy moving body and a damper with a small
damping force is selected for a light moving body. In order to get
the most out of the damper, it is necessary to select an optimal damper
in accordance with the weight of the moving body.

[0004]

In order to adjust the damping force of the damper that acts



Performance of the danper is determ ned in accordance W th apowirgdbos3900
of the nmoving body. That is, a danper with a great danping force iSP70012
sel ected for a heavy noving body and aZanper with a snmall danping
force is selected for a light noving body. In order to get the nost

out of (98 - . i j
SekorusELE STy Hichy PREFSSRLY Soraet pipian JpiTek dameguloe. e

movi ng Reher HReheibs 8d§aTPehgPeST ORI M ithg ?sghegonm@,a@é%%hper
position adjusting device adjusts the position of the danper in

cont act; iWchbRthhe WPVhnthdady ithkepely tkeAdhyEslo bhgudamphaud 68y force.

[ 0005] Patent Literature 1 discloses a furniture danper hol der
for adjustgsng the position of the tip end of a rod of an extendable
danper with use of a | ead screw nechanism This furniture danper

hol der has apa®entg Ipadrashide an dyicSicde sser eyrhatmmee daeeen handied for
base part with an inside screw fornmed thereon in engagenent with the
out si dadSiarsaviingByhe gicd i thighn bifet i@ ingepdrdf poves dhaaneaxémiable damper
direction relative to the base part. On the noving part, a danper is
nount edriamdus e Hlanpead novesy mechheiaw. al Tl ¢ eotrindre Wregdahpervind Iddhéas
novi ng part. [0006] Patent Literature 2 discloses a danper

devi ce a mowtinghparmwowitgean ostabdat edrewm Hotroeditigemah tdral worbmsgegrrt
is used to position a stopper relative to the housing. The stopper is

i n contwddth wint Anshdedanper. foemed, thdreposin iauafendrs dbtpertheapuiside
adj usted by adjusting the position of the stopper. [0007] _

Accor dissgero t By dafpdringosithicomatinstpamgt devvyeesinsagi sgkasedijgction
PL1 and PL2, it is possible to adjust the position of the danper,

t her eby ed@itiifficz fﬁﬁgtgﬁeb@l%%m%tf of¥e tre MRELAENPRF Tt tdaRST GiF fvented
novi ng bod

and Xhe damper moves in the axial direction together with the moving
part.
[0006]

Patent Literature 2 discloses a damper device in which a worm
gear is mounted on a housing and the worm gear is used to position
a stopper relative to the housing. The stopper is in contact with
the damper. Hence, the position of the damper can be adjusted by
adjusting the position of the stopper.

[0007]

According to the damper position adjusting devices as disclosed

in PL1 and PL2, it i1s possible to adjust the position of the damper,

thereby optimizing the damping force of the damper that acts on the

moving body.
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[0008]
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Summary of Invention
Technical Problem
[0G09]

However, in any of these damper position adjusting devices, the
position of a single damper is adjusted. Therefore, the damping force
is adjusted only over a limited adjustment range and cannot be adjusted
over a wide range, problematically. If plural dampers are provided
in order to broaden the adjustment range of the damping force, the
dampers need to be position-adjusted independently and the position
adjustment work of the dampers is time-consuming.

[0010]

Then, the present invention aims to provide a damper position
adjusting device capable of adjusting a damping force over a wide
adjustment range and facilitating the adjustment work of the position

of the damper.

Solution to Problem
[0011]

In order to solve the above-mentioned problems, an aspect of
the present inventionis adamperpositionadjustingdevice comprising:
a damper base for storing a plurality of dampers in parallel to each
other, each of the dampers having a movable part that moves relative
to a damper main body; and a damper adjusting shaft which is mounted
rotatable in the damper base and has a side wall in contact with ends
of the dampers in amoving direction, wherein when the damper adjusting
shaft rotates around an axis thereof, the side wall of the damper

adjusting shaft pushes at least one of the dampers out in the moving



However, in any of these danper position adjusting devices, Adm®P2010/063900
position of a single danper is adjusted. Therefore, the danping f&E®072
is adjusted only over a limted adjustdent range and cannot be

adj usted over a wide range, problematically. If plural danpers are

provi deoghfé&dtqr&%f tRchiRagdan the: adictstiRY phangeoRh iR daPEPGelative

force, anpers need to be position-adjusted i ndependently and the
posi ti an, ad|lsidyir Wrde of the danpers is tinme-consumng. [0010]
Then, the present invention ains to provide a danper position

adj usting device capable of adjusting a danping force over a w de

adj ustnment range and facilitating the adjustnent work of the position

of the rdppATageDsUE TR I RBobineentQ@hl] In order to solve
t he above-nenti oned probl ens, an aspect of the present invention is a

danper [masiz)i on adj usting device conprising : a danper base for
storing a plurality of danpers in parallel to each other, each of the
danper s havi agce radvall et paptreiskat: iroxes: @l ah & vhetdanpedanppn s hng shatft
body; and a danper adjusting shaft which is nounted rotatable in the
danper izassednd diesige shd@owdlth onrp Tanhtlaets twhid oéndsamef] ddmepaaspersnged
in a noving direction, wherein when the danper adjusting shaft

r ot at esnaparatl @th iaxils dhwpenfoasthel sildeoawd b lof Lo lpecdalgpet haddossitngnt
shaft pushes at |east one of the danpers out in the noving 4

di r ect iremgfet hénpvalslagwama selhangedposideancfa hbgapped e ldainas adiuREing

danper base. Advant ageous Effects of Invention
shaft is used to be able to change the pecsition of at least one of

the plural dampers, it is also possible to facilitate the adjustment

work of the damping force.

Brief Description of Drawings
[0013]

Fig. 1 is a perspective view illustrating appearance of a decor
opening and closing device in which a damper position adjusting device
according to one embodiment of the present invention is installed;

Figs. 2(a) and2(b) areperspectiveviewsillustratingappearance
of the door opening and closing device mounted in a door (Fig. 2({(a)
illustratesaretractablearminaclosedstateandFig. 2(b) illustrates
the retractable arm in a half-open state);

Fig. 3 is a perspective view illustrating a catch mounted in
a lower surface of a frame;

Figs. 4{a) and 4(b) are views illustrating operations of the
door opening and closing device when the door opens and closes (Fig.
4 (a) illustrates the door being closed to catch a catch shaft by the
retractable arm, and Fig. 4(b) illustrates the door closed);

Figs. 5{(a) to 5(d) illustrate the door opening and closing device



[ 0012] According to the present invention, as the dammeproro0s3900
adjusting shaft is used to change the position of at |east one of SFP700712
plural danpers arranged in parallel in5he danper base, it is

possi bl e to broaden the adj ustnent range of the danping force.

Besi degyo it dd16 i ©IdAMRElY AISLIRg FRAML oS jUSehel ¢ AReAREE L0 (a)

change the position of at |east one of plural danpers, it isal

possi blig t0 Sfhiael kijkat erthe Q@brsigﬁﬁtfﬂﬁﬂ$i6Heﬁh%uﬁﬁﬁﬁgﬂﬂ fsaiGeand 5(d)
Bri ef EEscrlptlon of 'Drawi ngs 3] i's a perspective

Vi ew i llrdstdaid N0s APPESRANCH: 8f s acdeeespRaREAG ard sl ng(4evigg iBNb) ,
which a danper position adjusting device according to one enbodlnent

of the fis@sRtividnygntion is installed; Figs. 2 (a) and 2 (b)
are perspective views illustrating appearance of the door opening and

cl osing devi gagnogniecin Bxplddet (&t gpedi e itlaisiofatRe @odetdpaetiall) and
armn a closed state and Fig . 2 (b) illustrates the retractable arm

in a halfbsapen detvdtee) ;(includingFithe Jampead pesipech wejvisewng device) ;

illustrating a catch mounted in a |lower surface of a frane;

Figs. 4(a) amdg4(blsasendewsecklioatiatiag odpehatdocansopénihe adabrlosing

openi ng and cl osi ng devi ce when the door opens and closes (Fig. 4(a)

i |l ust datvesetrhe door being closed to catch a catch shaft by the

retractable arm and Fig. 4(b) illustrates the door closed); Figs.

5(a) to 5 (dFiipkl.u8taateotthec)deare openbhgoandigfvsnagdatiecgoor opening
and closing device (Fig. 8(a) illustrates the retractable arm in the
closedstate, Fig. 8(b) illustratestheretractablearminthehalf-open
stateand Fig. 8(c) illustrates the retractable arm in the open state);

Figs. 9(a) to 9(d) are detail views of a damper base (Fig. 9(a)
is aplanview, Fig. 9(b) is a front view, Fig. 9(c) is a cross sectional
view taken along the line A-A and Fig. 9(d) is a left side view):

Figs. 10(a) to 10(e) are detail views of a damper adjusting shaft
(Fig. 10(a) is a front view, Fig. 10(b) is a plan view, Fig. 10{c)
is a cross sectional view taken along the line A-A, Fig. 10(d) is
a cross sectional view taken along the line B-B and Fig. 10(e) is
a cross sectional view taken along the line C-C);

Figs. 11(a) and 1l(b) are views illustrating a damper
position-adjusted by the damper adjusting shaft (Fig. 11l(a)
illustrates the damper moved backward, and Fig. 11(b) illustrates
the damper pushed feorward);

Figs. 12(a) to 12(c) are schematic diagrams illustrating the
relationship between positions of the damper and damping forces (Fig.
12(a) illustrates the case of a heavy door, Fig. 12(b) illustrates

the case of a middle-weight door, and Fig. 12{c) illustrates the case

of a light-weight door);



5 nmounted in the door and the catch nounted in the frame (Fimgm/Bimdos3900
is a side view, Fig. 5(b) is a front view, and Figs. 5(c) and 5(d)prFrfoo12
are cross sectional views correspondin@ to Figs. 5(a) and 5(b),
respectively); Fig. 6 is an expl oded perspective view of the

door opening ﬂg,%.Ch@%b@gtgeyg @@%(éflgls%ﬂé}wﬂe diaaaqegmgoqslllusq@atlng the
adj usting devi IS a cross sectional view of

door 09%’1'&1190%@@11@)' l@ébﬁ‘@eﬁ?@s@ﬁ:lons of tHd 88mp8tand BaBbsh aa‘!’&ces (Fig.
operation diagrans of the door opening and closing device (Fig. 8(a)

iI'Tustnates theuketpackabhe anBri drthenddwsebat atieg . Fiig (18 (blustrates
|IIustrates the retractable armin the half-open state and Fig. 8(c)

i1l ust rafesabbe f at haed BdHl ge B idbdeanpem gt atqk) illustr&t@s.tHY @hse
to 9(d) are detail views of a danper base (Fig. 9(a) is a plan view,

Fig. 909 a 3ighframtighiteooli)g. 9(c) is across sectional view taken
along the line A-A and Fig. 9(d) is a left side view); Fi gs.
10(a) to 10(e@)gareddesakl perepecafiva daspenfadheustiny;shaft (Fig.

10(a) is a front view, Fig. 10(b) is a plan view, Fig. 10(c) is a

Cross sectiomaly.viiéwisakeneabdrdetiheekrspechine Figw ©0( dhei sadcbrossd
sectional view taken along the line B-B and Fig. 10(e) is a cross
sectional vi &wgtakeh(al ang tited)i aeeCrCpys 11lustRtgeng Ibeayedndionship
11(b) are views illustrating a danper position-adjusted by t he danper
adj ust begwskaf theFicgtchlgap itheusetxessabhe dampdFigoved bécli\lvéuatrates
and Fig. 11(b) illustrates the danper pushed forward); Fi gs

12(a) tbelzetrhasbaschéiit ite ahaggé@§VE|pa§ﬁraﬁlﬁgetﬁétﬁépaﬂbéﬁsﬁrm and

bet ween p03|t|ons of the danper and danping forces EFI . 12(a)
i |1 ust FAies1fhl) chbbugfratdeay Prdddr dipmgter2ppy ti PF use stadsch gbaddséit

of a m ddl e-wei ght door, and Fig. 12(c) illustrates the case of a
l'i ght - wgléﬁp gsepye part of the retractable arm).

Description of Embodiments
[0014]

With reference to the attached drawings, description is made
about a door opening and closing device in which a damper position
adjusting device 39 according to an exemplary embodiment of the present
invention is installed. The damper position adjusting device 39 is
installed in the door opening and closing device for assisting opening
and closing of a door. The damper position adjustingdevice 39 adjusts
the position of a damper 32. The damper 32 is provided in contact
with an arm 4 of the door opening and closing device 1 for attenuating
impact when the arm 4 gets closed (see Fig. 6).

[0015]

Fig. 1 is a perspective view illustrating appearance of the door
opening and closing device. The door opening and closing device 1
is used to assist opening and closing of a door and cooperates with

a catch to attenuate impact when the door gets closed forcefully by



PCT/ JP2010/ 063900 SFP10012 6 Figs. 13(a) to 13(c) arercTipr2010/063900

schematic diagrans illustrating the relationship between positi onsFefio12
t he danper and danping forces (Fig. 13(a) illustrates the case of a
heavy door, Fig. 13(b) illustrates the case of a m ddl e-wei ght door,

and Fi @inlB%) tiHd USiHAlRR e rfase Ohaa f-cghl Wicahtc1deer) Jdopretdly.

is a perspective view of the catch; Fig. 15 is an expl oded
per speqtoouesvi ew of the catch; and Figs. 16(a) and 16(b) are
views illustrating the relationship between the catch and the

retractabl e arpbd¥idhsclé(@) tHd usbrad®sing Badcal 64ishaldvifdd 1i1s tthemed
groove part of the retractable armand Fig. 16(b) illustrates a
smal | - dindiet Rle lRaidatefd teetaaaDashadlidi t aitna tded 1gmeoperpard ooftHd@ody

retractable arm. Description of Enbodi ments [0014] Wth

ref er enceet @, thaocathas hed fdraetingsn wiedr bptetomdtsanbde rabduis ardeaned.

openi ng and cl osing device in which a danper, position adjusting

devi ce T3¢ aetamaditady lteo aam dxeamplrarty tamlediimentheohotrieoptedeptiane around

invention is installed. The danper position adjusting device 39 is

i nst al kedetnathebdeoarnpemand and tbosipgsed\dAtcehfeonotisbi $tisee Fig. 2).

opening and cl osing of a door. The danper position adjusting device

39 adj u$0d 7tlhe position of a danper 32. The danper 32 is provided in

contact with an arm4 of the door opening and closing device 1 for

attenuating Papatludheatedelara. getds .clstbe(gpeeFigurce of the door
d, a box-shaped hole 6 is formed corresponding to the outer shape
of the body case 2, and the door opening and closing device 1 is recessed
in the hole 6. In the upper surface of the door d, a notch 7 is formed
for exposing the retractable arm 4 at the position corresponding to
the notch 3 of the body case 2. Fig. 2(a) illustrates the retractable
arm 4 in the closed state. Fig. 2(b) illustrates the retractable arm
4 which is rotated from the closed state and exposed at the notch
7 of the door d.
[0018]

Fig. 3illustrates acatch 8 that cooperateswith the door opening
and closing device 1. In Fig. 3, the catch B mounted on the upper-side
frame £ that surrounds the door d is seen from the bottom. The catch
8 has a catch base 11 that is fixed to the lower surface of the frame
f by a countersunk screw 10 and a catch shaft 12 that projects from
the catch base 11. As illustrated in Fig. 4(a), when the door d gets
closed to a certain angle, the retractable arm 4 in the open state
catches the catch shaft 12 of the catch 8. While the retractable arm
4 catches the catch shaft 12, the retractable arm 4 tries rotating

in the closing direction. Then, as illustrated in Fig. 4(b), the

retractable arm 4 makes the door d completely closed.



[ 0015] Fig. 1 is a perspective view illustrating appersramee 003900
t he door opening and cl osing device. The door opening and cl osi ng SFP10012
device 1 is used to assist opening and &l osing of a door and

cooperates with a catch to attenuate inpact when the door gets closed
forcefuldoadly 7 wind or the like and to nake a hal f-open door closed
conpletely. [0016] A body case 2 of the door opening and

cl osing devi ggch bSpdPssRG I Budno el LRGakednd astaniikake 86brdy 1AlGHA 1y,
ceiling part 2a of the body case 2, a notch 3 is fornmed, in which a
retr actsuiler idfdB 4Hes dalirafged. ndhecleseactembeete v 4 isvdrptaiadltrd Rloor
t he horizontal plane around a retractable armaxis 5 and is exposed

at the datsch1dsesee ibhgly?) thE0Qddr d can bdscliddatstdadmddgl Fiby: making
2(a), in the upper surface of the door d, a box-shaped hole 6 is

f or ned wter respandiabdet ornhe cdutee sbapeominirte amdidy loasag2deande theatch
door opening and closing device 1 is recessed in the hole 6. In the
upper gsinef aeecbfshaet d@or Anda windrclthe ppehatared of get explossa) fiohreefully
retractable arm4 at the position corresponding to the notch 3 of the
body casew2ndRog.thz( &) kel st datcesopbringtaratcdlolsé ngr dedica § hetenuates

closed state. Fig. 2(b) illustrates the retractable arm4 which is
r ot at edhfer arnpelé ehdderl dstcat @ andt e poswk mp roie dedt hs Ydefandanadooy the
d. [0018] Fig. 3 illustrates a catch 8 that cooperates with

t he dostoospérgely caiwdesl 84pPrgydevilee dpor apFRgng Bng [§d ogaNGhd8Vdant égts

on the upper-side frane f that surrounds the door d is seen fromthe
bot t omtoTheteacth the door d and also to slow movement of the door d.

(0020}

Figs. 5{a) to 5(d) illustrate the door opening and closing device
1 and the catch 8 mounted on the door d and the frame f. Fig. 5{a)
is a side view and Fig. 5(b) is a front view. Figs. 5{(c) and 5(d)
are cross sectional views corresponding to Figs. 5(a) and 5{(b). The
catch 8 is fixed to the frame f by the countersunk screw 10. The door
opening and closing device 1 is fixed to the door d by a retaining
screw 13. As illustrated in these figures, when the door d is in the
closed state, the retractable arm 4 of the door opening and closing
device 1 is also in the closed state. However, strictly speaking,
when the door d is in the closed state, the retractable arm 4 of the
door opening and closing device 1 is rotated slightly in the opening
direction fromthe closed state. This is for the purpose of preventing
rattling of the door d by applying an additional force in the closing
direction to the door d in the closed state by the retractable arm
4 of the door opening and closing device 1.
[0021]

Fig. 6 is an exploded perspective view of the door opening and

closing device. The door opening and closing device 1 has the body



8 has a catch base 11 that is fixed to the |ower surface of gdvwerbsangsoco
f by a countersunk screw 10 and a catch shaft 12 that projects fr@fPr0072
the catch base 11. As illustrated in Fi%. 4(a), when the door d gets
closed to a certain angle, the retractable arm4 in the open state

cat ches: 4o calitArahalde 12 w@h chhes eatieh & tMBid&i) BesEel M 86t aRl& RitHble

4 catches the catch shaft 12, the retractable arm4 tries rotating in

the clQsiyng A RIHYY ¢ a@% Wy U atved dadFizg., %(@Haéﬂﬂ% mechanism
retractable arm'4 nmakes the door conpletely closed. 8 [00I9]

When a ersan GeanhPW W@frqud aemtard QlRses e ofeerind ldighidton to the
sonetinmes the door d is not closed conpletely. Even when the door d

is closedddghidy e sdaad d eanpbe méosesi somd et atnenmiding ihigact
retractable arm4 of the door opening and cl osing device | catch the
cat ch simaft th2. réndacirhebetdiem dpeatdoolodeget stiod asedbheecef uld wrnenged
wind or the like, the door opening and cl osing device 1 attenuates

t he i npacthencéheedoof thebpotifecaaaperinptaei dedyi ted thea hndl madkeison he The
door d get closed slowy. The door opening and closing device 1 acts

t o ret rdcts itrfye méabiand sen@2ali soaroasbew abvenensidd dheldodrody da362@] in
Figs. 5(a) to 5 (d) illustrate the door opening and cl osing device 1
and t heheatlong8 tmolinedddomethecdoanddtiaaddames f meghdni i ¢3 S(sapriranged
side view and Fig. 5(b) is a front view. Figs. 5(c) and 5(d) are

cross sgdcthenabposehe Tiote efpohei hgdy ccFgL to(hlhednh iy meriarcacR2 .
8 is fixed to the frane f by the countersunk screw 10. The door

openi nd 0&@d Icl osing device 1 is fixed to the door d by a retaining
screw 13. As illustrated in these figures, when the door d_ is in the

cl osed st at e TheHeuteiRQECANICE VLR 4 ear B I Srdpeni iRy BRACE! osT gy Pody
device 1 is also in the closed state. However, strictly speaking,

when t Fés§odr h@si $hen oerid i0PoPed ts2ar e 20ché Pé‘tllraé’tfaﬁlléleatr)"ﬁ]l& B‘%rf:ﬁezb-

door OBl ng 2 €930 deylee b Lol ol Sl ALY | 1.fe 0BG,

PLEVOnLL0,T RLLLLI, Ok L1 0PGE B c2BRLYL 0080 1001 Ol 168 o,

Lo 0SBt 08 905, BENnA cH 05y e S5 e o] B e
Besides, in the ceiling part 2a of the body case 2, the notch 3 is
formed for exposing the retractable arm 4. This body case 2 is
manufactured by sheet metal processing of bending a thin plate.
[0023]

The arm base 21 is arranged at the center of the body case 2
in the longitudinal direction and is a central part from structural
and assembly points of view. The arm base 21 takes an approximately
U shape and has first and second wall pars 21la, 21b facing each other.
The retractable arm 4 is inserted into between the first and second
wall parts 21la, 21b and the retractable arm axis 5 is made to pass
through the arm base 21 and the retractable arm 4 from below, thereby
connecting the retractable arm 4 to the arm base 21 rotatably. After
the retractable arm 4 is connected to the arm base 21, the arm base

21 is inserted into and connected to the body case 2. Connection of



9 case 2, an armbase 21 which is built in the body case 2,rdh®2010063900
retractable arm 4 supported rotatable by the arm base 21, a bi asi B§P10012
mechani sm 22 for giving a torque in th&0closing or opening direction

to the retractable arm4 and a danper mechanism 23 for attenuating

i npact when he Jef pactabl goaym-4sgebs; £l psed. wthhé‘ 4N base r%.]ve'ts screw
arranged at the center of the body case 2 in the |ongitudinal

di rectiggnchEhe;Rbasi Nng IRCRaM BALE221 Sarfd taR0ed 3t ce8e 5] Wit holes
body case 2 in the longitudinal direction and the danper nechani sm 23

is arrmgn@tzéf&@&%ﬁe@f§k%ﬂfeéﬂ%@@ﬂﬁé gamepdsé @1 ke PhaWdy case
mechani sm 22. [0022] The outline structure of each part is

descri lped bel ow. The body case 2 has the ceiling part 2a, and a pair

of side wall parts 2b. The cross section of the body case 2 is U
shaped.[ g0 jbody case 2 has a | ower surface and end surfaces in the

| ongi tudi nal direction, where openings 24a, 24b are forned for
instal |l ati onTofe therpactbleBeshdexotiatashareent njepestrZataild em axis
body case 2, the notch 3 is forned for exposing the retractable arm

4. Thi $.boltecéises? msdnaerubadt lied bjtasheebopetdl apeodessrngdofinto the
bending a thin plate. [0023] The arm base 21 is arranged at

t he centdragftaiie body icaseolf +oehber | pmei t Lok s aif ram rdet iren raad alod eaarm
central part fromstructural and assenbly points of view. The arm

base 2Bxtizkés ahs apprusd radtesd ynUFsbape, dite fdg sfti Adnkasda Sectnd swallivays
pars 2la, 21b facing each other. The retractable arm4 is inserted

i nto betimeenat heres rat saaf@ideebhtndedd qfathe piasipgpueghprhen 22. With
retractable armaxis 5 is nmade to pass through the arm base 21 and

t he refthdét 8BFéngr hP4ce romtbel 6&11t FRF 8By conFeéPirR§ R ¢ieia@ettats goor
arm4 to the armbase 21 rotatably. After the retractable arm4 is
connecFRF DR A S R 2le 2 FRé - arhebasge @Pq}%ﬂ ﬁéetrktee@amm%mgﬁaamsm

connected to the body case 2. Conn j on of rm base and
body Cg§61§ anﬁﬁﬁée\% fR Hes B?C%H‘S iﬂe}i‘k %}&?fe*%/v?o tl’ﬁ‘7 &0 &g Fﬁtffﬁétable

for ?ﬁsﬁﬁaﬁt a5t %gaﬁ%d%ggi%ifsijggt ﬁg&gggﬁgggglg#“ﬂggﬂgio ®31p e s
[PrErCLRg et G AL PRoRE 028 B (SEANS BA T e ST et A bhe
arm 4 at t%gfct%% oL Bos {loNs 7 oRkhe LetiActall e mads Sy Aicky,

i |l ustrate ysS given
f t hi
Spr i ng Fey otk r?ﬁé‘ZQ%ﬁ%@s%%f 3€53083ePaCTRER0N Bhate HIEMAEL g

acts onghhg retractable arm4 . A slide block 31 of the danper
nechanlsn12§ is connected to the second |ink shaft 27. When the

retractabl e acmi41r,Qtabesq Nl §C| Gl nehdig £ed 4,00, nd bea sl dfes bl HSK the
31 pushes the héads of the rods 32a of the danpers 32. Therefore, if

the rebb@%baﬂbﬁtéb%éi Ht@@ Tih¥ ehaire 0B, the gliophRgedisecd i 'sQ'lde spring
qui ckly, the danpers 32 nmake the retractable arm4 rotate sl ow y.

case 34, the coll spring 28 and a spring base 35.

[0026]

In the retractable arm 4, a slit 4a is formed. While the link
plate 33 is fit in the slit 4a in such a way as to sandwich the link
plate 33, the first link shaft 26 is made topass through the retractable
arm 4 and the link plate 33 from above thereby to connect the link
plate 33 to the retractable arm 4. At the other end of the link plate

33, a spring linking shaft 36 is fit therein. This spring linking

shaft 36 is used to connect the slide spring case 34 to the link plate



[ 0025] As illustrated in Fig. 6, the biasing nmechani sgpr222d18863900
t he above-nentioned first link shaft 26, a |link plate 33, a slideSFPfoot2
spring case 34, the coil spring 28 and'h spring base 35. [0026]

In the retractable arm4, a slit 4a is formed. Wiile the link plate

33 is f4¢4 in the slit 4a in such a way as to sandwi ch the link plate

33, the first link shaft 26 is made to pass through the retractable
arm4 angthe link plate 33 from above thereby to connect the |ink
plate 33 to the retractable arm4. At the other end of the link plate

33, a springrhicnkiRgesBaktnd6bchsef Bt {Her@®hRced S SR IV IdHd® to be
shaft 36 is used to connect the slide spring case 34 to the |ink

plate 15he33F 14y 8824ble. In dhEidd isle 3R BE €B8es Bide SspPimg athdd 34, a
the body case 2 to be linearly novable. In a side surface of the

sl i de gploti@isdase 334, ia PbohEdSt Dihgeed 9 ifrvard, el cagahedoddnesrdey .2, a
In the body case 2, a slit 2d is fornmed for fitting the protrusion
34a t heriditn.2d iiredormane et Oft ttihey dhede rsprmusg coask! 834 Headatitri veLtidear
the body case 2 is guided by the slit 2d of the body case 2. [0028]
movement of the slide spring case 34 relative to the body case 2 is
guided by the slit 2d of the body case 2.
[0028]

Inthe slide springcase 34, a hole is formed of which the diameter
is slightly larger than the diameter of the coil spring 28. The coil
spring 28 is inserted in this hole. At the opposite side of the coil
spring 28 to the slide spring case 34, the spring base 35 is arranged.
The spring base 35 has a hole of which diameter is slightly larger
thanthediameterofthecoil spring28. Thecoil spring28iscompressed
between the slide spring case 34 and the spring base 35. The spring
base 35 is fixed to the end of the body case 2 by a rivet, screw or
the like. In the spring base 35 and the body case 2, mouqting holes
35a, 2e are formed for connecting the spring base 35 to the body case
2.

[0029]

The damper mechanism 23 has the second link shaft 27, the slide
block 31, dampers 23, and a damper position adjusting device 39 for
adjusting the positions of the dampers in the stroke direction. The
damper position adjusting device 39 has a damper base 38 and a damper
adjusting shaft 40 mounted rotatable in the damper base 38.

[0030]

In the retractable arm 4, a notch 4b is formed for insertion

of the siide block 31. The slide block 31 is inserted into the notch



In the slide spring case 34, a hole is formed of which the deaveb®tos3soo
is slightly larger than the diameter of the coil spring 28. The c@&FP70012
spring 28 is inserted in this hole. At12he opposite side of the coi
spring 28 to the slide spring case 34, the spring base 35 is

arranged, oFensPrLPgaLAsE1 85 RS aarnplt%eofse\efahahl%ﬁngﬁgftl§7 sid grtatdey to
l'arger than the diameter of the coil spring 28 . The coil spring 2

| S COMpIRSS e rBELWeERe g r§ldtde, 18PRAGs %@@etﬁé anhd e oY Bmgfm@%bove,
35. The spring base 35 is fixed to the end of the body case 2 by a

rivet, ($@rR¥OeohReckike the shedspsi d@k base o38handet hecbodyeCas £, 1In
nDuntlng hol es 35a, 2e are formed for connecting the spring base 35

to the thedyiGare 1odk0®A9] a long hbie darpers Fechad M 23 ikas thle second
second link shaft 27, the slide block 31, danpers 23, and a danper

posi ti Qi.nmdiHating7 devs ses Ihricarghad) Uat Engs tier posi puopssefof hdving the
danpers in the stroke direction. The danper position adjusting device
39 has sa id@enpébclrase 3&nandisg dappethadisastaogalshafdardOd nuntethted. As
rotatable in the danper base 38. [0030] In the retractable arm4, a

not ch 48 liustfrarceed ihoFignsért tbha hé2d4bf ofhd heod e32acifabibe alempéra@ is
the second link shaft 27 is nade to pass through the retractable arm

4 and tinsesitiedeibtodkheSs1fidentaboke3l .t héisbyrcwrmeeeing heesiliige block
block 31 to the retractable arm4. In the slide block 31, a |ong hole
3la i s flodmeguidedhbehhchengecondllli akrEaet t2RDipadsebodlir odigh. 2 Hiids the
is for the purpose of noving the slide block 31 linearly when the
retracW@BﬂeS&Kﬁﬁ¢el§1ﬁoP§té%e Agm Plagst Pdt-ed in Fig. 7, the head of

the rod 32a of the danper 32 is inserted into the slide block 31.

Li near [98védrent of the slide block 31 is guided by the inner wall
surface 2f of the body case 2 and_the wall surface 21d of the arm

base 21. [003f]1llustriated ip kit bt &BSIRMRIYE 26, USSkhaaRpS2BSxS8agable
" SR A B AR
o il SRR AL 3 L S o
ool nzaﬁgégaéf?ﬁm bRl B PR o

gener atgs 2 eggfafzgrc s%%%' 093,110 £ne gy Lhnde g@ c%lﬁoolr grease

springi's pVOV| tarning the conp fédsgd

S . o A S, PR
eaCh-OEhgrv1scous fluid resists movement of the piston generates a damping
force. Besides, in the cylinder 32b, a coil spring is provided for
returning the compressed rod 32a to its original position. In this
example, two, upper and lower, dampers 32 are arranged in such a way
that their axial lines are parallel to each other.
[0032]

At the end of the body case 2, the damper base 38 is connected
thereto by a rivet, screw or the like. The damper base 38 and the
body case 2 have mounting holes 38a, 2g for connecting the damper
base 38 to the body case 2. The damper base 38 functions as a holding

member for the dampers 32. 1In the damper base 38, the damper adjusting

shaft 40 is mounted for adjusting the damping force of the dampers



[ 0032] At the end of the body case 2, the danper baser@@irbsro063900
connected thereto by a rivet, screw or the |ike. The danper base 3¥P10072
and the body case 2 have nounting hol ed338a, 2g for connecting the
danper base 38 to the body case 2. The danper base 38 functions as a

hol di ngzamenes ; for,d1he 1dappei-e d8mphh é&%%%%h@%%%@%bdﬂbetgaﬁpgrback
adjusting shaft 40 is nounted for adjusting the danping force of the

danmper $arkd 32 tifisicde inakh-s4d o1t Jﬁﬁe@%ﬁrsagﬁ ustA g nehadhpdP a%i?jl#,lt&f“tlng
to the back parts of the cylinders 32b of the danpers 32. As th

danper agdjustiongsshatstrdl, ishs ngai@d\xaltlh‘illsbﬁetm@'cﬂarﬁﬁe@fadﬁﬁs@ @haft
adj usting shaft 40 pushes the cylinders 32b of the two, upper an

| ower, adagRehss32hencyhenaeysngpisligeaHomwef, tpperodsdthwieby ddnpers 32
change the positions of the two danpers 32. [0033] Qut of

t hr ee hal etcohotrhagdabpett baseoB&honedlahkegebyhdd eciagaaihy ipeg itthens
door opening and closing device 1 to the door d. The other two, right
and | efdf, thal esvod Hargreer pr3@vi ded for insertion of the danper

adj usting shaft 40. They are used to support the door d opening to

both ril@W33@nd | eft sides. The direction in which the retractable arm
4 gets out of the body case 2 varies depending on the opening

di recti on of Outecdodrree Holesy dérthe damgpor balset B8 opeme g adiisezthiclss for
of the door d with one conponent only, the two holes 41b are forned.
Fur t hemoung ifge tégnpgerrbasendsy daApelopenasse¥icebl afe flw mepbf of. The
storing the upper and |ower danpers 32. These danper recesses 38b are
provi ded neko tveer £éspdnanfgledtt Heotap dpem iRy RITEEsD i wfinske tdgeyr of
d. Here, the position of the notch 3 of the body case 2 needs to

change thepSarPRg A HRELBBeRRAEE of § ectiNGY 6F et HESHobP TPRRMeVdIe door d
this is satisfiedby changing thebhending dlrectlon of the thin @Iate

and onPPEGHEITE G HE 1ehitn e s Sfsigh, THB0SAFECtion LAcHBRGFnge
TR B e S0 shzﬁggd%%é%%%iﬁg on
2095101l 8o BEPRISNAS ) BB LEML R ange o L0S SOIPLIGLL LS opening
oo 078 ety St e e
in det %I re f&%med Further, in the damper base 38, damper recesses 38b are
formed for storing the upper and lower dampers 32. These damper
recesses 38b are provided two, corresponding to the two opening
directions of the door d. Here, the position of the notch 3 of the
body case 2 needs to change depending on the opening direction of
the door d, however, this is satisfied by changing the bendingdirection
of the thin plate and only one die of the thin plate is enough.
[0034]
According to this embodiment, as the positions of the two dampers
32 arranged in the damper base 38 in parallel to each other are changed,
it is possible to broaden the adjustment range of the damping force.
Besides, as the positions of the two dampers 32 can be changed

simultaneously by the single damper adjusting shaft 40, the adjustment

work of the damping force can be facilitated. As described in detail



| ater, the single danper adjusting shaft 40 nake the positi oms/eborvbesgoo
two danpers 32 in the stroke direction coincide with each other orSFP10012
different fromeach other. Bymaking th&positions of the two danpers

32 in the stroke direction coincide with each other or different from

each otﬂsecrer | terie R AddHsdiiey AR g of 08 AhPlpidlions of

| evel s. 35] door opening and cl osing device 1 operates
as fol ltfms thhaaﬁsé&gcggbi@ tHdNsA roker @t 2bed i bhofd 1 hei gt opeeh dAlte Aer
illustrated in Fig. 8(a) to the open state as illustrated in Fig.

8(c). \Wedh therdiet Fashabled arnad | 8yinh ke €hopedist ahe.oft tige two dampers
retractable arm4 is given an additional force to rotate in the

cl osi ngdi hewid ef ket Berspting doimel & wihe cath oIpidmgrZi ofetdiet from
bi asi ng mechani sm 22. Wen the retractable arm4 is rotated in the
openi ngadil €tlié ON 1&g pSbstibees adguiorte ddmgirey Corbesrphgr28 leviels.
reaches the change point of the biasing nechanism 22. Then, the
retract@a3sjarm4 is further rotated in the opening direction and
passed by the change point of the biasing nmechanism 22. As

illustrated TheRlgor &Ening dndcel¢sinptiatve cehke apetradetsabbef @rlnwls i nThe
the opening direction is generated by the spring force of the coi

spri ng r28 radeedl catimhd disamge apeidntiroamhéhle 98 osennectkiteg atshé 1lustrated
retractable armaxis 5 to the first link shaft 26 coincides with the

di rect ilonFibier®(ahdd the epen s 3T ercehlbysbnated iffoFee -t B (¢ bt attarhghe
retractable arm4 is generated. [0036] When the door d in the
open sﬁ@ﬁéa§§aﬁlﬁu§?maﬂeésihnFF@e %%@?eﬁssﬁiﬁﬁxaQhﬁxﬁﬁ$IQQﬁ§ble arm 4 1s
retractable armis rotated in the countercl ockw se directjon.

i || ust datied PR FRGIEBERYL fpRee Jer ing tthé Nechbfigel pol e %lrr%qﬂrewﬂ by the
bi asi ng nmechani sm 22, the retractable arm4 is given a force to

r ot at espﬁlpﬁeferfa%.% tder %@%%&qu k& eﬁrﬁ%bﬂgﬁéégﬂe%@%w% When
sprlng . Accordi becones possi.ble. to cl ose

aut onat a|rﬁ§ra§é§3§@saras tthe Pt Pge?fjal&lnetéﬁe chenatat BreRting assinst

closing.direction. the s e blo 2@ e heads

2a of Phe-Harper L2352 & ot Gt FREAR (Hofor LHE T Q{rhegf‘ia&gr% point
0037

Eﬁ”t he® ;fi B8 e RS 87 dif%‘t?oﬁkret &%st‘f%a&%b?e”}:‘gut o5 ek Efler

rggfj:t% .t%té%rdr?rgi‘éﬁ%ﬁ 7 A EPREE P ol AT i R SR, RRne of

retrac 13@,% hBChahabedobn e PG iy 6ot ian. e Sl eorce o

bl ock goes a romt eads of the ro 2a 0 rper s

SO as i tgrt%\’€ EBE‘r%éEHS!’Lé 32mf oMM resd %ﬁé}ﬁ@%ﬂﬂe%%ronn%e%%rafted

the sli bloc 31. This 1's because no resistance Is preferabl é

openi ng, I¥Ie iRe dog! ﬁfé%cb'éf‘%%%%@f’l'%bﬂrﬂ; 28, thers) iadechbogis pélnt

not lin eads of the rods 32a of the danpers 32. The 'heads

of thethads; 323 AR AR YnelRceddiude ashi 4ei dlsoek t3hk rIhstarimbasart
21 and the body case 2 guide the slide block 31 and the danpers 32 so

as to preyenhcphay #ftH hecdanpersidd @neré hheshiide plock 81 eshremdd)eand
slide block 31 is away fromthe danpers 32. [0038]

no force to rotate the retractable arm 4 is generated.
[0036]

When the dcor d in the open state as illustrated in Fig. 8({c)
is tobe closed, the retractable armis rotated in the counterclockwise
direction. As illustrated in Fig. 8 (b), when passing the change point
of the biasing mechanism 22, the retractable arm 4 is given a force
to rotate in the closing direction by the spring force of the coil

spring 28. Accordingly, 1t becomes possible to close the door d



The door opening and closing device 1 is assenbled in the fobdmmwbergossooo
manner. First, as illustrated in Fig. 6, the link plate 33 is SFP10012
inserted into the slit 4a of the retradtable arm4, the first link
shaft 26 is inserted into the retractable arm4 from above and t he

link platgmdisilinkedekogthe Jatiactapl e fbM 4rmhedbatdieisthd@10sing
block 31 is inserted into the notch 4b of the retractable arm4, and

the secpndddida,s h&{é_ Al deS dIssr _tﬁd pidbtkfést e efd=aEt JF endl Phisf Mom of
above so that the slide block 31 is connected to the retractable arm

4. Wi lhd Bambieitls pb at ermdsdr-amgl-d he o$hitd@rbbeckh 8 e GMIeCHed L can be
the retractable 16 arm4, the retractable arm4 is sandw ched

bet weemdde fligwst and second wall parts 21a, 21b of the arm base 21

facing each other. Then, the armaxis 5 is inserted from bel ow

t her eby{ 0 7gonnect the retractable arm4 to the arm base 21. [0039]

Then, while the retractable arm 4 andthe arnbase 21 are assenbl ed,

t he ar m base WAEn shéensertaed diyiteoatined hedyctased 2n The ackbisaci alilrecarion,

axis 5 is inserted into the ceiling part 2a of the body case 2, the

end of thee silétdeadbtlallke 3ar insaxade bt psabukedo vithd teedd aatofivasterodld, 3&dof

rivets are inserted into the nounting holes 2c and 21c of the body

case 2 tdweddehpeasniBase 21at g-hd vlempelre d2nrbasee2ist ol ires hoyeomsg of

2. [0040] . Next, the spring linking shaft 36 is fit in the Iink

pl at e 33e sheds|hlclspili-nglearensle; svhn the referatiabbel agh £ Hes bodypted

case 2 and the sljide spring case 34 is connected to the spring

| i nki ngPsRBetOBBILINVhET teied 1681 | tRprs gl liosk Ak arassd aiva vt heos|iigeheads

spring case 34, the sprin% base 35 is _inserted via the openin% at the

end of SthéNSodpdease @ ofr ithet saaperiSnsér £€d aiente PrEVRPGntRRgCRBPEss 32

2e and 35a of the,bod¥ case 2 and the spring base 35 and the spring .

base 35T°R FEfdtéd o PﬁelBBB\’j‘rcla%eIE.en[E-)o@ﬁl‘fhe slide \plqck tHe tdHLls is

danpers 32 are inserted into the arm base 21 via the opening,24c at

the opBESFEE e ofeT RS LasBiSL FRBLaatsdr RRETE 1R [7¢0F nfo 28

t he body.case 2, riveLs are inserted info nt.i n ol es, 2g .and .38

of the HabpTeate ot {rhtene aihper BB A ChoRGanbe K Fase 355 Geads

Fivet e%ft@hé Q’%dgoglya %%Sghg'dampers 32. The heads of the rods 32a are merely
placed in the slide block 31. The arm base 21 and the body case 2
guide the slide block 31 and the dampers 32 so as to prevent play
of the dampers 32 and the slide block 31 when the slide block 31 is
away from the dampers 32.
[00381

Thedoor openingandclosingdevicelisassembledinthe following

manner. First, as illustrated in Fig. 6, the linkplate 33 is inserted
intoc the slit 4a of the retractable arm 4, the first link shaft 26
is inserted into the retractable arm 4 from above and the link plate
33 is linked to the retractable arm 4. Then, the slide block 31 is
inserted into the notch 4b of the retractable arm 4, and the second
link shaft 27 is inserted into the retractable arm 4 from above so

that the slide block 31 is connected to the retractable arm 4. While

the linkplate 33 and the slideblock 31 are connected to the retractable



[0042] 17 As the retractable arm4, the link plate 33 and tie/sbidesssoo
bl ock 31 are assenbled into the arm base 21 in advance and then, (38870072
armbase 21 is installed in the body cde 2, the assenbly work can be
facilitated. It is only three parts, that is, the arm base 21, the

spring aQt%?@ %@PQtEQQtQBﬂB%VmP@S_L% §§md&béﬁeé&fet‘%@é’ﬁe€ﬁ§%ﬂr%tt HeqRedng
case 2. [0 Detail structures of the danper adjusting

shaf t %Qd@ﬂ%a&ﬁ% Q@ﬁ?eflﬁdﬂﬁt%% 8k nibesdaMPea A9 bheR aehast i Mthen, the
device 39 are as follows. Figs. 9(a) to 9(d) are detail views of t he

danmper Hasax38. 5 The idapedasendSe has e, thetehNedamMey re@eessedle

38b for storing two, upper and | ower, danpers 32 and hol es 41b for

i nsertigign tthae damerar@ddjpesid g .shaft 40 configured to adjust the

strength of the danpers 32. The side wall 44 of the danper adjusting

shaft 4@ac3wserted in the hole 41b is exposed in the danper recess

38b. In order to support the door d opening to the left and right,

two danper r a@tessesid@btlandetwachabés adih! andtpeavindedie Therdaspembled,

recesses 38b of the danper base 38 cooperates with the side wall 2b

of the thedproadas2 £d fier imaettadeinfot bieerlecédgscavere. eddle datpectaple

is stored. In the danper base 38, a hole 4la is also forned for

mount i REM heidobr 1 opems diyteddint @ gihey cgdiliog paot 2hecdodre uppkr case 2,

surface. [0044] Figs. 10(a) to 10(e) illustrate the danper

adj ust ithg straf o AGhshireHh nestiahder tem Pris & el d g8l ofithhe dampewasher

base 38. The cross sectional shape of the side wall 44 of the danper

adj ust ity gmef riyebradires IpePwEen LREcusper mouas iagahokeddle snep24g, of

| ower step 40c andbottonmstep 40d. As illustrated in Fig. 10(a), the

cross $&¢ PERA C3R8pe %mdt%e FdFePasee g 14be BiVehet R RRfULL kg the

shaft 40 is round, and on its outer peripheral surface, three

protru?ioé’t?(s cBfeare formed 120- degree separated fromeach other. In

the mr@ Eﬁ“ pheral surface 18 of the hole 41b of the danper base
hi@84Pdcesses are formed 120- degree separated from each other,

d h 51 f h I
AT G DR L I P
63 f The d dj ust hatt 4 t b
S S R S e

shaf't 4Qconforotal] 0. e driyoss oW Lh, engags RNt belueen, Mifcing shart

pr ot rusi ons esses anper a

posi ti %edpﬁ%%ﬁaﬁ{b %%Qldgﬁpﬁﬁgaéﬁ 3 QHseIESgC{rﬁ) SEEE&QQSEFEJRM‘ ase 34,

bottom ste the da usting s |s roun

Lorer FOSPTRENS RS 3100, TRepbOLAGn L0, oMl AL of e bocy
danper -Bage 238 1($8@sFade9GBEkrted into the mounting holes 2e and 35a of
the body case 2 and the spring base 35 and the spring base 35 is riveted
to the body case 2.
[0041]

Next, the two dampers 32 are inserted into the arm base 21 via
the opening 24c¢ at the opposite end of the body case 2. The damper
base 38 is fit into the body case 2, rivets are inserted into mounting
holes 2g and 38a of the body case 2 and the damper base 38 and the
damper base 38 is riveted to the body case 2.

[(0042]

Through these steps, assembly of all the parts is completed.



[ 0045] As illustrated in Fig. 10(d), the cross secti or@lurshapessoo
of the mddle step 40b of the side wall 44 of the danper adjusti ngrP10012
shaft 40 is a triangle. On side 52a of 1fhe middle-step triangle is

near the rotational center and its distance is a. The other two sides

52b, 52¢ AR aWRYIemithe fouat Lapal s grNpeLrants thed rekl sdange disek 31
The height of the mddle step of the danper adjusting shaft 40 is

equal G- Beshebabl Phcbhendipner rdarpel B2 Qifarde EHQ EWBndaPPErSBdase
and one side of 52a to 52c of the triangle of the mddle step 40b of

t he dampeisadisystined shaht AV Sasd 2¢ AHAES s b Dy (e kCyd i PEeTacafl itthe ed.

upper danper 32. The one side that is in contact with the cylinder of

t he danperis32r9w ttehes hetmeen haa tie,52a by rmothatden@ 1t,he hdarpeiing case

adj usting shaft 40. Wien the side 52a is in contact with the danper

32, thexdamerthi? eapdie hmeedhackar drevicneecthken tiche hel dedy2lkase 2.

52c is in contact with the danper 32, the danper can be pushed

forward.00Ri3g. 11(a) illustrates the danper 32 noved backward by the

danper adjusting shaft 40 and Fig. 11(b) illustrates the danper 32

pushed forwaDethyl dOridien denpértredflamspengdshafcti ng0shd D046]and the daAper

illustrated in Fig. 10(e), the cross sectional shape of the | ower

step 40esef 3BhefsiHe daitpezdpofithen dadipest b udtvige sHafare4@si $odllows.

a triangle, which is different fromthe cross sectional shape of the

i ddl e Fsgep 208) dfc PHE) st v dsdlail Thews efabhesdamperloa sehed posihid gagper

of the two danpers in the stroke direction coincide with each other

or di f fépens s trasmfeasgdot herelngannaisreaeedepni i gorioteringwo'si deger

53a and 53b of the lower-step triangle are near the rotational center

and t héPd HPEeanfemPeTE 3317 DPALPS i e T3 1S TS FPErAdReT adjusting

rotational center and its distance is . The hei ght of the | ower step

40c of Spﬁétdéﬁpépngélﬁ%ﬁﬁnéosﬁgﬂPsﬁothé %E{I%IPQF}% p%‘*’fs tife The
the two da

| d

of ¢ he Shanoradieddsnd Blrlet%mla%ﬁpae J%‘}Ju%q.%a%ma efﬂ?%ﬁﬁ“ oecnole
th t | d d t at th da

2t ust (05 LRt Eha 2 aié%%eﬁaggﬁ?a%? B ST aePOBP L E e door

d 32 th d d b

PP g Sain Y Moy et Eled B LLEGR P88 §é L dle e A g Wil no1es

er can e’ ITDVE
de 5 t
oo S35y SR ™ vl Ryl BB e AL SHRBE pegp, o
40, it I f
(0, ! FATERESSYL B, Cbol 1 oo e 8ol LG BAE1S 2o
degr eegr Thal dSesd twh'e%ep8§éhtlﬁ Jﬁé&: Sl EQ"%@&Eé’@e“ M%hét@érﬁpé@@a‘%e 38,

two danpers 32 are pushed forward as illustrated in Fig. 12(a), the

state whgpeet Nes UPPEY1 AAMRAIMe3L rbe RESALInE OFNRIL AN INE HPWRH closing
danper 32 is not pushed as illustrated in Fig. 12(b) and the state

where Hheitkwoidappens 3doar appel Busihkadeas illustrated in Fig. 12(c),
sequentially. The danping force is also
[0044]

Figs. 10(a) to 10(e) illustrate the damper adjusting shaft 40
which is inserted into a hole 41b of the damper base 38. The cross
sectional shape of the side wall 44 of the damper adjusting shaft
40 varies between the upper step 40a, middle step 40, lower step 40c
and bottom step 40d. As illustratedinFig. 10(a), the cross sectional
shape of the upper step 40a of the damper adjusting shaft 40 is round,

and on its outer peripheral surface, three protrusions 51 arxe formed

120-degree separated fromeach other. Inthe inner peripheral surface



20 switched between three levels of |arge, mddle and smal | .pdmurtdibsssg00
enbodi nent, the danper 32 used here is a danper that exerts a | ar@gerroo12
danping force at a final stroke of 5nm8for exanple. Therefore, the
danping force for the stroke of the slide block 31 is as illustrated

inth .4t i i i . 2500
11 st ot ans ARG SUf Gafnet Toasl 3 ehkse recestBe iors uorped
by the l@%%[gr%%'oﬁ]é%hgggéBfaff'orﬁl%adﬁ o'tﬁe??séﬂl@ltglet proepaLabesasi AP rit

danpi ng forc egi nni ng when t he door gets closed. An

when the shioke Lfdhe rodn3da QPpbges%g@é 0% s qefpal 4@ @ting shaft

greater than a predeterm ned di stance, the | argest danping Torce can

be genQQQt%dprggbssﬁbggﬁﬁg§5899rﬁai@r6§ heayyrfloor . The048hper adjulsing
illustrated in Fig. 12(b), while the danper adjusting shaft 40 pushes

t he uppel rdanP FandBe sk LS bRo 1 Petsiy thert e¥eroranpelr s -dhped groove
danping force is increased in stages 1n accordance with the stroke of

t he roga32ae3rbst heebegmprirngdsher ihke sdegrt dogahs ebeaedngt hee driver.
danping force is generated only fromthe upper danper 32. After that,

t he dampithgerfgd@Endrs: penreahathd p oot theidbme 5iuppethantdepsers, despemper
32 and then, the danping force generated fromthe upper danper 32
beconesdiose ingcsaased4 0l st hbes st Aveed | bystact ed G+ddgpe IA(HHt,idrhe The
danping force is a mddle level and all ows supports for a
m ddl ecweisghsedbdrn pOOEDE bottom disep |4 Wbtafatéed idampieg. add(et inghsheft
t he danper adjusting shaft does not push the two danpers 32,there is
a gap dfeatedoled weehe tthe dapserst3p anundhpastdélaf The kfdriser step 40d
adj usting shaft 40. At the begi nning when the door d gets cl osed, no
danpi ngffthe dampegeidiag ey Whed tt e igobit dnithe lovey prtgof the holedlb
predeterm ned stroke, a danping force 21
of the damper base 38 (see Fig.%(b)).
[0045]
As illustrated in Fig. 10(d), the cross sectional shape of the
middle step 40b of the side wall 44 of the damper adjusting shaft
40 is a triangle. On side 52a of the middle-step triangle is near
the rotational center and its distance is @. The other two sides 52b,
52c are away from the rotational center and their distance is . The
height of the middle step of the damper adjusting shaft 40 is equal
to the height of the upper damper 32 out of the two dampers 32, and
one side of 52a to 52c¢ of the triangle of the middle step 40b of the
damper adjusting shaft 40 is in contact with the cylinder of the upper
damper 32. The one side that is in contact with the cylinder of the
damper 32 switches between 52a to 52¢ by rotating the damper adjusting
shaft 40. When the side 52a i1s in contact with the damper 32, the
damper 32 can be moved backward, while, when the side 52b or 52c¢ is
in contact with the damper 32, the damper can be pushed forward. Fig.

11(a) illustrates the damper 32 moved backward by the damper adjusting

shaft 40 and Fig. 11(b) illustrates the damper 32 pushed forward by



is generated which is a sum of danping forces fromthe tw OdagmesdEo0s3900
32. When the door d is closed conpletely, the rods 32a is not novedrropr2
| ong, the danping force is not as larg&as those illustrated in Figs
12(a) and 12(b). In the state illustrated in Fig. 12(c), the danping
force i S@H | | Wg, S t for a |ight-weight door. [0051]

Her e, éczleto ee%g%r élés%t elég%%erqgﬁz are pushed”, it includes the
state v%%r% the side wall 44 of danper adjusting shaft 40 in contact

wi th the darper 32 pushes the danpers 32, as described above, and the
state where the; pesitiopeafid e si d6 (Wl I 4é GlodNgcHaMBAE1ah4SEI I the
shaft 40 out of contact wth the danpers 32 is changed and the

posi ti aRgeQf sthe dBAPSESH A2 Al MRl 1Changed: hEoafX R Bjudili dNEHEes 40
the state where the side wall 44 of the danper adjusting shaft 40 is

noved firs091 £he stategikl, Ushiah ad bR rFegent2f€om ttdwardothessdt e dl eelpe

31 before abutting to the danpers 32. [0052] I rrespective of
the strgkenef miR@1e0drepheodaspetnd2s iy he1n. damey enath ed fiox@dke the
danping force. Figs. 13(a) to 13(c) illustrate states where the two

danper $032 tWichiz bifxededanpi Agmbor €ebn afiee usethland iltrke tiesi cdmsiafke with
the danpers 32 in the stroke direction are changed by the danper

adj ust ieRghshratidr 4@ di efdreaitdérynes)crantheanmpiagi i busesagedamaregl. iif (e),
these states (right side view). In this exanple, the positions of the
two danpersid2s bAatdrel §8b akfetltk leekirostapea @lawlchangedamtidresdational
stages. That is, it is possible to switch between the state where the
danper cadjtest and shait diGipustedst he tToe daper sig2 Pocwas davesy from the
illustrated in Fig. 13(a), the state where the danper adjusting shaft
40 pushesatienggpesndanperd 32sfdratardand floedheore pulh atheheovmter step
danper 32 as illustrated in Fig. 13(b) and the state where the danper
adj ust 4Rg shatheqdadpes adlupushyt Heathol dabpersal tas they bedghite@f the
22 in Fig . 13(c), sequentially. The danping force is also )

swi t ché@berweenrehr 2 QWvalisthe Fup FEMRR LRI -andnen@i e Qfs the triangle
illustrated in the q:raph in the riqgj%l% side of Figw 13 a% to 13(c).
[0053] of the lewems stpp 406 95 ahe FRBRET ARIMR 100 fhaftat Gt B.1FFgEtact

14 1o Sl asective v ov gl e calch B ad e B Lo an, erplpdod e,
o has Lie,Saueh base T3 rouLed qn.tng Loate L ang (DR caloh el el
opening_and cLosing devi ce J, catches;the gaLel, shalt A2 qf HaRGathien
the damper 32, the damper 32 can be moved backward, while when the
side 53¢ is in contact with the damper 32, the damper 32 can be pushed
forward.
[0047]

With use of this damper adjusting shaft 40, it is possible to
adjust the positions of the two dampers 32 at three levels by rotating
the damper adjusting shaft 40 by 120 degrees. That is, it is possible
to switch between the state where two dampers 32 are pushed forward
as illustrated in Fig. 12(a), the state where the upper damper 32
is pushed forward and the lower damper 32 is not pushed as illustrated
in Fig. 12{(b) and the state where the two dampers 32 are not pushed

as illustrated in Fig. 12(c), sequentially. The damping force is also



[ 0054] As illustrated in Fig. 15, the catch base 11 igPsd7B6s3900
into a rectangle. At four corners of the catch base 11, four SFP10012
count ersunk screw nounting holes 1la a2® forned. At a center hole 11b
of the catch base 11, the catch shaft 12 is fit therein. [0055]

The cat_ch f LI i ndr c t ty 54, A
cyIindﬁﬂggﬁﬁgﬁig%%ﬁ%%ér%gggﬁtgéggéhc gs%%ﬁé?’gﬁgaéﬁgfﬁg%gg%hgébkln this
cover ; o] r Lph rface sqf _t t ft

54, a ?ﬁ%ﬁ%@ﬂ%%g’ighgogﬁggépa%%q%ﬁgyg%tc l%u?egggﬁg%ﬁﬂg%yfg&hus gdlarge
into t%%WE I f sk base. i e 543, s (o]
the catc gg’ekkgéefﬂ%gbggﬁgggier 56%%sy@%%nggﬁé%£%%ﬁ?ﬁé ?gich éﬁf%rthe
shaft A fi) EBecRagky sUld 3¢ oxkdErofnd NG iGRT BN obase1 1ils dnithaskasked
cover 56, a support bar 56a is forned, which is fit in the center of

a catcflnswhi@%r% nt QS YRROKY ghke sgakch rSpfiigng 197. [0056] In the catch
outer shaft 54, the catch inner shaft 55 is fit. 23 and is encl osed

at a tifpoerd. At the tip end of the catch inner shaft 55, a

cylindrical small-dianeter part is forned. That is, in the catch

i nner shaft B8, ilhessratéd dnared ernzpant, dhanahd awbalge«disafetare pashed
55b which is concentric with the small-diameter part are forned. Wth

t hese sahardi Beties eardersadjandihar gea fit admet dérc parposhihlsttepgenerate
difference is provided at the tip end of the catch inner shaft 55.

The catchasgeidugnhihg Soirksef ted tind begheniaggehen ariet dpopad tgeBShcodbsed.
the catch inner shaft 55. The catch spring 57 is placed between the

cat ch Anagr wBhaf th85sandké hef bdok oy 82a56 Lt bhenftanphe Fatich egwadr to or
shaft 55 jut fromthe catch outer shaft 54. The catch inner shaft 55

i s madgreetiut thaom phedesdechiogtedishafice b4 intlargeks dampies SR asf can
the catch inner shaft 55 abuts to the step difference in the inner

peri pheealgesgriied . of Thhe ehlens ostePoshafer 54, hapey| é88rt o say, the
catch inner shaft 55 nay be pushed into the catch outer shaft 54

agai nstlOV¥€Jspring force of the catch spring 57. [0057] As

illustrated in Fig. 16(a), when the door d is closed, in order to
prevent rattPengl bESERETAGGM G109t hk? Flet r 48tidm Ehgrdsmper ahidisfddy shaft

f
o PSAaR PSR FE e Pabnd S P e B2 e Bt 52
into contact with the frame f. That.is, when,the door d is, ed
the r CEPEAH IALRATES 11901 8 ok SR AR e SERIY © Stroke
ol ose 5L 2he, 304, 008, LS AIANE 0L Ui SHAHAY 8 ALO4-HS St cne
the r etdra?n%ti%%l Poa%énills égnégégég oin'?Lyt Pleorﬁlt%sei Qgpg'r rd%%tpie%nBZ. After that,
the damping force is generated from the two, upper and lower, dampers
32 and then, the damping force generated from the upper damper 32
becomes more increased. In the state illustrated in Fig. 12(b), the
damping force is amiddle level and allows supports for amiddle-weight
door.
[0050]
As illustrated in Fig. 12(c), while the damper adjusting shaft
does not push the two dampers 32,there is a gap created between the
dampers 32 and the side of the damper adjusting shaft 40. At the

beginning when the door d gets closed, no damping force is generated.

When the door d is closed by a predetermined stroke, a damping force



[ 0058] If the retractable arm4 in the open state is gugmeedibosso
into the closed state as a result of incorrect usage, such as a SFP10012
prank, the retractable arm4 is rotated@lto the closed state. In this
case, if 24 the door d is tried to be closed into the return state

wher e Hgﬁﬁ%%%%@t%%ahhl%% i § 5'%a%to%9§%Q% qegﬁﬁ% 488,0f HN® o dampers

retract e arm4 e catch s In the groove

part 48 of uhbe £6LIRGLAN &s2E M ded Arid] i 1! ecqhé Bofis0324 0 Dnotoved

the smal |l -dianeter part 55a is fornmed at the tip end of the catch

shaft 1gnd,f th@edézﬁéiﬁa?tﬁ%& aldhéti §s rffed st enbhe £l pegdrstad en rigs
the small-di aneter part 55a can be caught 1n the groove part 48a of

the retracghabhe 22 By bih andi tetencer ot M odetier FRgl VeRcf N&he damping
| ar ge- dlaneter part 55b and the snall-dianmeter p'art 55a. When the

smal | - dicamRt Qs Rafatl 1530 ke sCatuphbothtalforld qaghkeweddahtt dodrt.he
groove part 48a of the retractable arm4, the retractable arm4 can

be rot gioed 1o the open state, and in next use, the catch shaft 12

will be able to be caught in the groove part 48a of the retractable
arm 4 so thatetrke doaro apenpings and tdlecodangedeviZark pashbe” ysied inglades
normal way. [0059] Here, the present inventionis not limted

t 0 t he thkovea de steirketh e siiodi welnt ¢ 4 arfddanye bednsddiredshaf vdli ousontact
forms without departing fromthe scope of the present invention.

[ 0060] with theThlengarpel paséesayhise davpetred 38n asf dawerdbedogbove, and
directly without the body case provided therebetween andpl ural

danper $heegt abrivhgirecohrd posotihe abbhe didea wpsl ddsef tihe ddrepetapgarsting
recess of the danper base, a franme-shaped wall is forned surroundi ng

t he dampedtst0 agtief ppaast witd dhapEHaensE 48 ¢hgngednnd Dosppsitions

of the dampers 32 are not changed. For example, it includes the state
where the side wall 44 of the damper adjusting shaft 40 is moved from
the state illustrated in Fig. 12 (c) toward the slide block 31 before
abutting to the dampers 32.

[0052]

Irrespective of the stroke of the rod, the damper 32 may be a
damper with a fixed damping force. Figs. 13{a) to 13(c) illustrate
states where the two dampers 32 with fixed damping forces are used
and the positions of the dampers 32 in the stroke direction are changed
by the damper adjusting shaft 40 (left side view) and damping forces
generated in these states (right side view). 1In this example, the
positions of the two dampers 32 in the stroke direction are also changed
in three stages. That is, it is possible to switch between the state
where the damper adjusting shaft 40 pushes the two dampers 32 forward
as illustrated in Fig. 13(a), the state where the damper adjusting
shaft 40 pushes the upper damper 32 forward and does not push the
lower damper 32 as iilustrated in Fig. 13 (b) and the state where the

damper adjusting shaft 40 doesnot push the two dampers 32 asillustrated



The danper position adjusting device of the present inventi &GriuB2010063900
applicable to danpers of not only a construction door, but al so asrrPro012
construction sliding door, a furniture2zloor, a drawer and the |ike.
[0062] 25 The present specification is based on Japanese

Pat ent @HPH%n? Psaﬁ 99%1%3186§h%&g5§18 %%%%F % soggggchgggetween

entire COﬂ are express orate y rererence

i ?t@?EFE@%me% 0983 . 3§1§dd%5%er 3225 TRNEbbecRAlh PYrapn

in the right side of Figw. 13(a) to 13(c).
[0053]

Figs. 14 and 15 are detail views of the catch 8. Figs. 14 is
a perspective view of the catch 8 and Fig. 15 is an exploded perspective
view of the catch 8. As illustrated in Fig. 14, the catch & has the
catch base 11 mounted on the frame f and the catch shaft 12 projecting
from the catch base 11. The retractable arm 4 of the door opening
and closing device 1 catches the catch shaft 12 of the catch 8 to
open and close the door d.

[0054]

As illustrated in Fig. 15, the catch base 11 is formed into a
rectangle. At four corners of the catch base 11, four countersunk
screw-mounting holes 1la are formed. At a center hole 11b of the catch
base 11, the catch shaft 12 is fit therein.

[0055]

The catch shaft 12 has a hollow-cylindrical catch outer shaft
54, a cylindrical catch inner shaft 55 enclosed at one end, and a
back cover 56. On the outer peripheral surface of the catch outer
shaft 54, a flange 54a is formed, and the catch outer shaft 54 is
pushed into the hole 1lb of the catch base 11 until the flange 54a
abuts to the catch base 11. The back cover 56 is connected to the
catch outer shaft 54 from the back surface side of the catch base
11. In the back cover 56, a support bar 56a is formed, which is fit
in the center of a catch spring 57 to support the catch spring 57.
[0056]

In the catch ocuter shaft 54, the catch inner shaft 55 is fit.

The catch inner shaft 55 is of an approximately cylindrical shape



38b_ danper recess 40_ danper adjusting shaft 44 side wall mfrga79643900
adj usting shaft 41b_ hol e of danper base 40a_ round part of danpersFr10012
adj usting shaft 40b_ m ddle step of daBper adjusting shaft (part in
contact with one of plural danmpers) 40c... bottom step of danper adj

usting saty {pardsdd Goptast JHd.h apatfiet ;of ega%@gpgagg;é&ﬁ)irﬁ?e{ shaft

positioning protrusion a_ one side of trian east one

side) 532b, -926,,3538415301 PIdENd V8 BLEES LEothlaNalg d:at <! 885EhORG tch
of the other S|8es)

inner shaft 55, the small-diameter part 55a and a large—-diameter part
55b which is concentric with the small-diameter part are formed. With
these small-diameter part 55a and large-diameter part 55b, step
difference is provided at the tip end of the catch inner shaft 55.
The catch spring 57 is inserted into the large-diameter part 55b of
the catch inner shaft 55. The catch spring 57 is placed between the
catch inner shaft 55 and the back cover 56 to make the catch inner
shaft 55 jut from the catch outer shaft 54. The catch inner shaft
55 is made to jut from the catch outer shaft 54 until the flange 55c¢
of the catch inner shaft 55 abuts to the step difference in the inner
peripheral surface of the catch outer shaft 54. Needless to say, the
catch inner shaft 55 may be pushed into the catch cuter shaft 54 against
the spring force of the catch spring 57.

[0057]

As illustrated in Fig. 16(a}, when the door d is closed, in order
to prevent rattling of the door d, the retractable arm 4 of the door
opening and closing device 1 catches the catch shaft 12 to give an
additional force in the closing direction, even if the door d comes
into contact with the frame f. That is, when the door d is closed,
the retractable arm 4, itself, is not rotated to the completely closed
state and the rotation angle of the retractable arm 4 is just before
the closed-state rotation angle. There still remains room for the
retractable arm 4 to rotate in the closing direction.

[0058]

If the retractable arm 4 in the open state is brought into the

closed state as a result of incorrect usage, such as a prank, the

retractable arm 4 is rotated to the closed state. In this case, if



26 CLAIMS 1. A danper position adjusting device conpri siNng:pcrur2010/068900
danper base for storing a plurality of danpers in parallel to eaclsFrioor2
ot her, each of the danpers having a noféble part that noves relative

to a danper main body; and a danper adjusting shaft which is
munt eth O&?E?b& g E'rigg td@%eeélgéé& ig'n:% }Eﬁﬁ Peﬁhq? s%ltle hﬂef@r‘& Eatch
with ends anpers I'na noving direction, wher el n

the dagﬁ%%ﬁ_taglzuﬁ'f@t%ﬁaaftﬁqer 85;%5?@ %é?ﬁ%aﬁ%fa%hé £Q€£§8§abi@%:§ﬁche the

wal | anper adj usting es at |least one o danpers

out in ctahfpch”QHéPE g E%ﬁhb@rbé’ffltth§n@Y@%&%o%rﬁaf:@ mlaegec@e RegibiceAnle
of the danper relative to the danper base. : danper position

adj ust i;ng, devige ﬂfma@arﬁeeﬂd inhesgi mé he d%@pﬁhe%&ﬁll@i}arﬁ@@éi gt 55a
rotated around the axis thereby to nake p03|t|ons of the danpers in

t he mMoVigngogine@ChitORheotNEi 88dW t heigacky ©dheihore dif f arrerthef remreachble
other. 3. The danper position adjusting device of cIa|n12 wherein

the dagper sadjsusbitigeshabt the kabalked sakewnd thiee saxils Tdﬁ%fnélﬁ!ért @art 55a
switch between a state where the danpers are not pushed, a state
wher e afanl @asta0g@tofint bredanpers psrpushed anthatrdteasitayie afrrt Reby a
remai ni ng danpers is not pushed and a state where the danpers are
pusheddif4erthecdatipal apeseti batadenst hagl ey ek afe aawy pEre @&Skelaaidmshe
1 to 3, wherein
small-diameter part 55a. Whenthe small-diameter part 55a of the catch
shaft 12 can be caught in the groove part 48a of the retractable arm
4, the retractable arm 4 can be rotated to the open state, and in
next use, the catch shaft 12 will be able to be caught in the groove
part 48a of the retractable arm 4 so that the door opening and closing
device 1 can be used in a normal way.
[0059]

Here, the present invention isnot Iimited to the above-described
embodiments and may be embodied in various forms without departing
from the scope of the present invention.

[0060]

The damper base may be mounted on a frame or door directly without
thebody case provided therebetween andplural dampersmayabut directly
to the door. In this case, in the damper recess of the damper base,
a frame-shaped wall is formed surrounding the damper so as to prevent
the damper from falling down.

[0061]

The damper position adjusting device of the present invention

is applicable to dampers of not only a construction door, but also

a construction sliding door, a furniture door, a drawer and the like.

[0062]



the side wall of the danper adjusting shaft has a cross sectpmngborooe3g00
shape of polygon, of which a side is in contact with the danper, SBF10012
at | east one side of the polygon is diferent in a distance froma
rotational center of the danper adjusting shaft fromat |east one of

the renainin P%'d§§es@9q s EleletHQﬁ Sige ﬂ%%édOfr{h%a e Patent

adj usting sha polygona Cross secti onal ape of a part iIn
contacty %a%’l%n%f Nd1€ GRfEReares gle® GHififd oRf O s AgRr8:2 2R0! m@@al tHEOShL ire

sectlon£1 ape of a part in contact wt anot er of the darnpers.

The dangel RS to'fommqqﬂhU%tﬂengxg%ls%qyofm%wp%&%t@fd %é}a'r@e%eh@edfhereln
wherein e danper adjusting sShaft has a round part wt

plurality of p05|t|on|ng protrusions or positioning recesses forned
on an outer peripheral surface thereof separated from each other by a

pr edet emripredicl StUMIGRLS t he danper base has a hole in which
the round part of the danper adjusting shaft is fit, t he hol e

has an fiopean peri pheral surface on which a plurality of positioning
recesses or positioning protrusions are formed separated from each
ot her by.1kerpeedet erm ned distance to fit to the positioning
protrusions or positioning recesses of the danper adjusting shaft,
and 32a.. eveapliel pertthd rdanper adj usting shaft rotates by a
predeterm ned angle in the hole of the danper base, the positioning
r ecességband ytliedeasi (Haowpiemg mpriot basivons are fit to each ot her
thereby to be able to position the danper adjusting shaft.
38... damper base
38Db.. damper recess
40... damper adjusting shaft
44.. side wall of damper adjusting shaft
41b.., hole of damper base
40a.. round part of damper adjusting shaft
40b.. middle step of damper adjusting shaft (part in contact with one
of plural dampers)
40c..bottom step of damper adjusting shaft (part incontact with another
of plural dampers)
51.. positioning protrusion
52a, 53a.. one side of triangle (at least one side)

52b, 52c¢, 53a, 53b.. other two sides of triangle (at least one of the

other sides)
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CLAIMS

1. A damper position adjusting device comprising:

a damper base for storing a plurality of dampers in parallel
to each other, each of the dampers having a movable part that moves
relative to a damper main body; and

a damper adjusting shaft which is mounted rotatable in the damper
base and has a side wall in contact with ends of the dampers in a
moving direction,

wherein when the damper adjusting shaft rotates around an axis
thereof, the side wall of the damper adjusting shaft pushes at least
one of the dampers out in the moving direction of the movable part

to change a position of the damper relative to the damper base.

2. The damper position adjusting device of claim 1, wherein the damper
adjusting shaft is rotated around the axis thereby to make positions
of the dampers in the moving direction coincide with each other or

different from each other.

3. The damper position adjusting device of claim 2, wherein the damper
adjusting shaft is rotated around the axis thereby to switch between
a state where the dampers are not pushed, a state where at least one
of the dampers is pushed and at least one of the remaining dampers

is not pushed and a state where the dampers are pushed.

4, The damper position adjusting device of any one of claims 1 to
3, wherein
the side wall of the damper adjusting shaft has a cross sectional

shape of polygon, of which a side is in contact with the damper,
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at least one side of the polygon is different in a distance from
a rotational center of the damper adjusting shaft from at least one
of the remaining sides, and

in the side wall of the damper adjusting shaft, a pelygonal cross
sectional shape of a part incontact with one of the dampers isdifferent
froma polygonal cross sectional shape of apart in contact with another

of the dampers.

5. The damper position adjusting device of any one of claims 1 to
4, wherein

the damper adjusting shaft has a round part with a plurality
of positioning protrusions cor positioning recesses formed on an outer
peripheral surface thereof separated fromeach other by a predetermined
distance,

the damper base has a hole in which the round part of the damper
adjusting shaft is fit,

the hole has an inner peripheral surface on which a plurality
of positioning recesses or positioning protrusions are formed
separated from each other by the predetermined distance to £it to
the positioning protrusions or positioning recesses of the damper
adjusting shaft, and

every time the damper adjusting shaft rotates by a predetermined
angle in the hole of the damper base, the positioning recesses and
the positioning protrusions are fit to each other thereby to be able

to position the damper adjusting shaft.



