1 DESCRIPTION Title of Invention: DOOR OPENI NG AND CLCOSI NG SXSTERri7AbEI899
CATCH THEREFOR Techni cal Field [0001] The present inventi GifP10017
relates to a door opening and closing slystemand a catch therefor for
assi sting opening and closing of a door, such as a hinged door or a
sliding door, of furniture or consigadsinirar.onBackground Art [ 0002]
Furniture doors and construction doors can be classified into a
hi nged door type, a sliding door type or the |ike. The hinged door is
a door that opens by rotating. The sliding door opens and closes by
hor i zomtiadileyo 8 |Tirfietd i@ :apboR P BEANEOSERD Ui Sa NEeswls T M NaNTA BCH THEREFOR
doorsill. [0003]

Technical Field

[0001]

The present inventionrelatestoadooropeningandclosingsystem
and a catch therefor for assisting opening and closing of a door,

such as a hinged door or a sliding door, of furniture or construction.

Background Art
[0002]

Furniture doors and construction doors can be classified into
a hinged door type, a sliding door type or the like. The hinged door
is a door that opens by rotating. The sliding door opens and closes
byhorizontallyslidingona frame composedof a head jambandadoorsill.
[0003]

In order to assist opening and clesing of such a door, there
is provided a door opening and closing system (for example, see Patent
Literature PL1). The door opening and closing systemhas a catchwhich
is mounted on either one of a door or a frame surrounding the door
and a door opening and closing device which is mounted on the other
of the door and the frame and cooperates with the catch.
f0004]

In the door opening and closing device, a retractable arm is
provided. The retractable arm is engaged with the catch. Before the
door is closed, the retractable arm is in the open state. When the
door gets closed, the retractable arm and the catch are engaged and

the retractable armrotates around an armaxis inthe closingdirection.



In order to assist opening and closing of such a door, theregdrses010063599
provi ded a door opening and cl osing system (for exanple, see PatesFr10011
Literature PL1) . The door opening and2cl osing system has a catch

which is nounted on either one of a door or a frame surrounding the

door ag?l %Hdg%pgg Qﬁ%nElSE?ﬁgn%lpggff&% el oir$ HPYRt A %% S oliper

ot her e door "an ramnme cooperates wth the catch

In thet%%p?ﬁgpgg'Q%t%%%dCE%S%ﬂ% deyiseq a%%tr?ﬁéagbgraﬁg‘hﬁothe closed

provi ded e retractable armis engage with e catch

door i ggli@sedonthe HELERGAN, ewﬁéfﬁt'h% B8ot-h& eaeru%s@@stx%%éﬂgeopen,

door gets closed, the retractable armand the catch are engaged and

t he rettmcg&bﬂaec@amer&.%ﬁtre%aeé@la&@u@@ R A bR AR §p&3IMgdirection.
di rection. The a force in the closing direction is exerted on

the dOWhenWE?ﬂé Hta)%rarl@ bpehatategreaeciemnshegednstat er hbeefoehghgendnt
the closed state. On the ot her hand, when the door in the closed

state %@&®e@@eﬁhet&%t&@h&a@u@bb@m@éﬁUOEQbe&aabﬁumd thacaleaxts mBkthehe
openi ng direction. Wen the door is opened a predeterm ned angle or

nmore, erRgagetanicbetrween the vekhaetakhke arm and the catch is
canceled to nake the retractable armin the open state. Ctation List
Patent Literature [0005]

Citation List !

Patent Literature

[C005]

PL1: Japanese Patent Application Laid-Open No. 2009-114823

Summary of Invention
Technical Probklem
[0006]

When the retractable arm in the open state is brought into the
closed state in error, due to a prank or the like, the retractabie
arm and the catch are not able to be engaged even if the door is closed.
[0007]

Here, when the door is in the closed state, the retractable arm
of the door opening and closing device still gives a force in the
closing direction even after the door abuts to the frame, in order
to prevent rattling of the door. That is, when the door is in the
closed state, the retractable arm, 1tself, is not rotated to the
completely closed state. Accordingly, if the retractable arm in the
open state is brought into the closed state in error, due to a prank
or the like, the retractable arm is rotated from the closed state,

further in the closing direction to the completely closed state.



PL1: Japanese Patent Application Laid-Open No. 2009-114823 Sg7Bsofosdaso9
I nvention Techni cal Probl em [ 0006] When the retractabl e ar sFpP1017
the open state is brought into the closed state in error, due to a
prank or the | i ke, the retractable armand the catch are not able to

be engg% ﬁven if the door is closed. [0007] Here, when the
door he cl osed state the retractable armof the door opening

and cl osi ng ce I; | |
after the dogﬁggbutgét % éﬁfﬁgﬁgkglﬁﬁoég%%h%%i%?@@%ﬁ%Qr%f%#.éﬁ%ﬁé and

the dogﬁostttgl mﬁmt@@fﬁdtah%actw théré@oﬁ:hecf}%%féi St %th,owtﬁ% engagement

retractabl e Is not rotated fo e conpletely close

state. pAeGREH r&ateycatttcht hedr 8t raet-akkapaemai-f Ek}%noﬂﬁ@nSEﬁEerb%ractable
brought into the closed state in error, due to a prank or the |ike,

the regractabkbempnatksyretated f5om thau ol Q%?Cirfdcﬁ:tx%ctf llllrsta@%r istichhes a
closing direction to t%e conpletely closed state. 3 [0008]

prank.

Solution to Problem
[0009]

In order to solve the above-mentioned problems, an aspect of
the present invention is a door opening and closing system comprising:
a catch which is mounted at either one of a door and a frame and a
door opening and closing device which is mounted on an cpposite one
of the door and the frame and has a retractable arm that is engaged
with the catch, in which, when the door gets closed, the retractable
arm of the door opening and closing device is engaged with the catch
and the retractable arm rotates about an arm axis to give the door
a force in a closing direction, wherein the catch has a catch base
which is mounted on the one of the door and the frame and a catch
shaft whichis installedinthecatchbaseslidableinanaxialdirection
and engaged with the retractable arm, the catch shaft has a main body
part which is engageable with the retractable arm and a step part
which is provided at a tip end of the main body part and engageable
with the retractable arm, and the step part of the catch shaft and
the retractable arm are engaged with each other in a state where the
retractable arm is further rotated in the c¢losing direction after
the main body part of the catch shaft and the retractable arm are
engaged with each other.

[0010]



Then, the present invention ains to provide a door opening ad.rs010/063899
closing systemand a catch therefor, capable of allow ng engagenertrroors
between the catch and a retractable arm even when the retractable arm
is conpletely closed as a result of incorrect usage, such as a prank.

Solution to Pr tﬁlheé@ Fgﬁg@: of theégt dcﬁrlnkf%n%g_l 1& gnctloor openlng and

above- nentlone proble an aspe € presen i nvention I°s
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and has a retract e armthat 1s engage he catch, “in whic

when the dEOmn el $nCleseth otstl% o ehlcagirakbhe %l'b@rofa nihe hdoek-aqRe Qhﬁg h as a
and closing device is engaged with the catch and the retractable arm

r ot at escRRQYL 23N ALMAXhE Lt 0sULNEaEBE HOOK &nd WHeH N i3 GA¥MNYwhen the
direction, wherein the catch has a catch base which ''s nounted on the

one of d'folaﬁ §e0s Akddie theaper aaek @b Tatgh shafiie WaicghobsniAgtald @Qols&ng
the catch base slidable in an axial direction and engaged wth t

r et r actiabliecay Menlghgyecial €hh shmaf Eabas andrehs mmﬁw\lamhm*@ates about
engageable wth the retractable armand a step part which is provided
at a tiap enfl £fishe nEive bhdydparta ddcengageahl ®smd Rlitetion, wherein
retractable arm and the step part of the catch shaft and the
retractakel eaacim are engaged mhtsd elactdh of henount ed siratithenerce otfthéhe door
retractable armis further rotated in the closing direction after the
mai n bady phetfodmé kendcat chtshashafndvhiiieh riet nastabledatm téhree cerigagbdse
wi th each other. [0010] 4 Anot her aspect of the present

i nvent séndiedle doan epérilnglaadttbosimy eogeEed sonprike metractatdle arm,
which is nmounted at either one of a door and a frame and a door

openi nghangaglcdsishg ftdeniace awhizéh bodiyorRtédwbACAni6pposhoeabhe withhehe
door and the frane and has a retractable armthat is engaged with the
cat ch, refirapitehlenhen £RE dodtegePsrél ybéah tRerrevidetableaafaPornd of
t he door opening and closing device is engaged wth the catch and the

r et r actBB B2 AR RYBE 8Ped aBBLRN GRS U i bhgi et Faetdbbe arMordd FREP
a cI03|n% direction, wherein the catch has a catch base wglch éh1

mount eB18ASERBCEMES G AHEFoBR ShENERE SfF BB S C2PEN BRI PRATE -
IS |nst%llﬁﬁ in the catch base slidable in an axial direction and
engage& i the retractable arm the catch shaft has a nmain body

part which i retractable .armand a step p
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C|OSIng orce in a osi n Irection
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nmounted on elt er one oor an rame and catc sha
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engaged wth a retractable arm the catch shaft has a nmain body part

whi ch s -epgagaabhe \é’thgEBewE%hr act-abkgcappnandra, StRR RatEnWBhehti fas
provided at a tip end the main body part and engageable with the

retraChaﬁhenabeuyaEQr§t@Hlehf&@r@ﬂeggbﬁb@éowhegdtae a8teAttEBle arm and
ci rcunference of e catch shaf
a step part which is provided at a tip end of the main body part and
engageable with the retractable arm, and step difference is provided

on an entire circumference of the catch shaft.

Advantageous Effects of Invention

[0012]



Advant ageous Effects of Invention 5 Accordi ng to thes@dr ps@bhs3ggg
I nvention, the step part is provided at the tip end of the catch srprroo11
shaft, and the step part of the catch $haft and the retractable arm

are engaged by further rotating the retractable armin the closing

direction af ter, e Letractahl e anm and e Jipl 0,200y BALLOf; 4 e o ded

catch shaft are enga §'struct ure, ‘even | retract
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Fig. 1 1s a perspective view I Iustratlng p ear ance of door

openi ng:e%'l%cctla?ﬁ'en%r%e\ihcgh@fC%QQH? @P@é‘éf‘ﬂoﬁ@f&i@sﬂﬂw retractable arm
systenmaccordi ng to one enbodi nent of the present invention;

Figs. 2(R) +#dnéi (nb)oo%rye RENSRECHNE A @Ws dHd istdat I&@Faajwar anee ehis

t he door opening and closing device nmounted in a door I'g. 2(a)

i1 ust ratreet@rket $Reh Al enakBirB c@abh eseth ﬁm;ﬂr&diwclasé@)as a result
illustrates the retractable armin a half-open state); Fig. 3

IS a peyrspeclirtecti eWadd usichatisha preatkgh ief ishecdeablepeni rgtart to a
cl osing system
return state where the catch and the retractable arm are engaged.

r
Brief Description cf Drawings
[0013]

Fig. 1 is a perspective view 1llustrating appearance of a door
openingandclosingdeviceof adooropeningandclosing systemaccording
to one embodiment of the present invention;

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 of the door
opening and closing system;

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) to5(d) illustrate the door opening and clesingdevice
mounted in the door and the catch mounted in the frame (Fig. 5(a)
is a side view, Fig. 5(b) is a front view, and Figs. 5(c} and 5(d)
are cross sectional views corresponding to Figs. 5(a} and 5(b),

respectively);



Figs. 4(a) and 4(b) are views illustrating operations of thepgl9@b010/063599
openi ng and cl osi ng devi ce when the door opens and cl oses (Fig. 4(sepioo11
illustrates the door being closed to c&ach a catch shaft by the
retractable arm and Fig. 4(b) illustrates the door closed);

Figs. 5(a) ta..5 (d).Ll! t [ S] device
nounted in t%§%dogrl%n#%ggaggeéﬂgﬁggﬁ%gggﬁg ? %@;B%a%%( {?{Bgr %‘%l?% and
a side wiew. Fi ; is afront view, and Figs. 5(c) and 5(d) are
Cross s%coﬁ!onril&vﬁlggme? corresponding to Figs. 5(a) and 5(b),

respect i vel Yl .67 15 a cxfdfsebelidral FXBLALIBYSPECHLNEnY 24 losing
t he door opening and cl osi ng devi ce; Fig. 71s Cross
sectionglydew of the door opening and closing device; Fi gs.

8(a) to 8(c) are operation diagrans of the door opening and cl osing

device (Fig. (). Bl(hystbages) (e plhaaliahl aiapMehs bheried QiR opening

state, Fig. 8 (b) illustrates the retractable armin the half-open
state andi El8siBGCdetibeistriaf es (bkheilehsaehadl e Pekhalh@bAReArm in the
state) ; igs. 9(a) to 9(c) are detail views of the

retractalledastafd) gigo6ab)iislaugd it ad €Me rEicgacf®bb) eiasndi d £ BBhalifeWpen

and Fig. 9(c) is a cross sectional view taken along the line A-A);

Fi gs. Hizae £040Gd). are) detlask ruicewst o reheaacabasarbi g.thEOép@nistaae) ;

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

and Fig. 10(d)igiss @a(aj ght 9¢tHeand deyail views of the retractable arm (Fig.
9(a) is a plan view, Fig. 2(b) is a front view and Fig. 9{(c) is a
cross sectional view taken along the line A-A);

Figs. 10(a}) to 10(d) are detail views of the armbase (Fig. 10 (a)
is a plan view, Fig. 10(b) is a front view, Fig. 10(c) is a left side
view and Fig. 10(d) is a right side view);

Fig. 11 is a perspective view of the catch;

Fig. 12 is an exploded perspective view of the catch;

Figs. 13(a) and 13 (b) are views illustrating the relationship
between the catch and the retractable arm (Fig. 13(a) illustrates
the catch shaft fit in the groove part of the retractable arm and
Fig. 13(b) illustrates a small-diameter part of the catch shaft fit
in the groove part of the retractable arm);

Fig. 14 is a perspective view of another example of the catch;

Fig. 15 is an exploded perspective view of another example of
the catch;

Fig. 16 is a perspective view of yet another example of the catch;
and

Fig. 17 is an exploded perspective view of yet another example

of the catch.



Fig. 11 is a perspective view of the catch; Fig. 12 is an expl®888o0s3e9

perspective view of the catch; Figs. 13(a) and 13(b) are visswsort
illustrating the relationship between tthe catch and the retractabl e
arm (Fig. 13(a) illustrates the catch shaft fit in the groove part of

t he retjact al%l e_w?{ %{tq[}bf?icﬁﬂle%%(sb) illustrates a snall-dianeter part

of the Catch’ sha € groove part of the retractable arm;
Fig. 14[0ios14 perspective view of another exanple of the catch; Fig.
15 i s an expl oded perspective view of another exanple of the catch;

S SRS ey B Shoek smatieu-piamLs o e CRbellne gnc
closing system according to an exemplary embodiment of the present
invention will be describked in detail below. The door opening and
closing systemof this embodiment is used to assist opening and closing
of a door, and has a catch which mounted on & frame and a door opening
and closing device which is mounted on the door and engaged with the
catch.

[0015]

Fig. 1 is a perspective view illustrating appearance of the door
opening and closing device. A body case 2 of the door opening and
closing device is formed into an elongated rectangular solid. At a
ceiling part 2a of the body case 2, a notch 3 is formed, in which
a retractable arm 4 is arranged. The retractable arm 4 is rotatable
in the horizontal plane around a retractable arm axis 5 and is exposed
at the notch 3 (see Fig. 2}.

[0016]

As illustrated in Fig. 2(a), in the upper surface 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 cleosed state and exposed at the notch
7 of the door d.

[0017]

Fig. 3illustrates acatch 8 that cooperateswith the door opening



Descri ption of Enbodi nents [0014] Wth reference to tdR&eur2010/063899
attached drawi ngs, a door opening and cl osi ng system accordi ng tosapoot1

exenpl ary enbodi nent of the present ingention will be described in
detail bel ow. The door opening and cl osing system of this enbodi nment

is used t.o SSISt 0 in sing o s
whi ch ﬁﬁhn?g geBtheganQQIEggofpoﬁg%fgaggh In 05|ng Jﬁgéggﬁfpﬁlde
s mur}rr%gneof %ﬁ.éet %%(}rro%.rl]ﬁ g%cgoﬁmdt Qstgger?%tr%?r} tk%q}é&tom TheFEgtch
lis a perspec Ve Vi ew | ratlng appear ance o0 e door opening

and cl gShRg £1eies: pAsR0fly Gaae ;2 ot bhe danle 9BRRLNGuARHCE! 051G frame
device is forne nto an el ongated rectangul ar solid. ceiling

part 2g P Lhe, Pody, £888 Lordy N GhaBa 'éafceﬁn@%ft nlm}'f%ah: rojects from

retracta e arm4 1s arranged. The retractab e armd4 is rotatable in

the horizoptabnplane 1around & reddantablie @mw a4<las ) 5 wRe tRexp9sedgets
at the notch 3 (see Fig. 2). [0016] ustrated in Fi g.

2(a), knokhe @Bpgrcék"éﬁﬂiﬁea@cﬁléhet}@@%e‘@kacﬂ:m shaped ikok@cbopsn state
formed corresponding to the outer shape of the body case 2, and the

door OpaRiche sk ehesihnghseyilceod the ceces9ed Thethe halwifie homtheries
upper surface of the door d, a notch 7 is formed for exposing the

retractabkeiagmi4 ahet Beopasiyt Horeettibaspendndgthe rheraotabld akmt heis

body case 2. Fig. 2(a) illustrates the retractable arm4 in the

cl osedsstvat e £hg.r@f{bictidbstamat &s chhehret thet abtehasima @t vt .chThen, as

rotated fromthe closed state and exposed at the notch 7 of the door

d. [00i7Jlustrated in Fig. 4(b), the retractable arm 4 makes the door d in
the completely closed state.
[0018]

When a person goes out of a room and closes the door d lightly,
sometimes the door d is not closed completely. Even when the door
d is closed lightly, the door d can be closed completely by making
the retractable arm 4 of the door opening and closing device 1 catch
the catch shaft 12. And, when the open door d gets closed forcefully
by wind or the like, the door opening and closing device 1 attenuates
the impact on the door d and makes the door d get closed slowly. The
door opening and closing device 1 acts to retract the door d and also
to slow movement of the docor d.
[0019]
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 énd Fig. 5(b) is a front view. Figs. 5{(c) and 5(d)
are cross sectional views corrasponding 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



8 and closing device 1. In Fig. 3, the catch 8 nounted on th&rup2010063899
upper-side frame f that surrounds the door d is seen fromthe bot tseR0071
The catch 8 has a catch base 11 that i® fixed to the |ower surface of

t he frane f by a countersunk screw 10 and a catch shaft 12 that

proj ects ttﬁ% a&g@ P@éfa&é b dkd ugs's%ahﬁg & OE'cgpaeb“l(r@a,an%%gosmg

t he door cer alrn angle rac
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retraC%@ € AEMuBXE ?igﬂw enbher g8 écﬁ%@ @ Bk %éteakﬁasietgﬁncz@to@the

shaft 12. hen as illustrated 1n Fig. he retractable arm4

makes %%rdeﬁéngnlf;n ﬁ@ecmymi(?ea%wcgl psfsd r%tt%tt%d EQQ%ﬁl‘ly in the8gBnang

person goes out of a room and cl oses the door lightly, sonetines

the dO@ru%dt%o@lOfr&h esed-ro steky. Emens Wg%rt hBe @ﬁﬁfpdil;e' St phasedting
lightly, the door d can be cl osed conpletely by making the

retr aCtI%b_ltq_l@l%In'bﬂ e R rdeasy apeNkAG gaad Lddisd thadeiogeeli €almhcl Being
catch shaft 1 And, when the open door d gets closed forcefully by

W nd oiitrieetliicke ot BﬁedQ@brO@eﬁm nghansh sdasidtghideHicehk akteaddt@se arm
the inpact on the door d and nmakes the door d get closed slowy. The
door opemifnghandoolrosiprg iteviatel tlastsgt devetradt the door d and al so
to sl ow novenent of the door d. [0019] Figs. 5(a) to 5(d)

i |l ustr@oeotihe 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) isFagfrénts wireexpkbdsd Béciparicl & d)ier e fctbssdsme topemdlng and
views corresponding to Figs. 5(a) and 5(b). The catch 8 is fixed to

the fradesfingydenéceourities siavks speavinp0antheldedngopeni oy ik scitdsi hgdy
device 1 is fixed to the door d by a retaining screw 13. As

i |l ust cased i anthwsbappdlr eBichtienbuhbt dookhe boslyi prsane, theresegctable
state, the retractable arm 4 of the door opening and closing device 1

i s al s@rn 4t FeppPssed sospéabligwlyethesprmcbpyespéakrnfiafhed mRehanism
door d is in the closed state, the retractable arm 4 of the door

openi ng2ak@rcHodilng deVPEgue is FB?aPéHSépggﬁFIQPPﬁlPHedéﬁéﬁFﬁan to the
direction fromthe cl osed stat Thi s for the purpose of

pr eventPhg AEEEPLPNGTOf 4t AR o afEP%S/ ’%FFFEW a@di f-&RERAfdPgeifRact

the clo |ng dlrectlon to the dqor the cI ed st

te b
r et r act'R6Pe BF M A AT IR Y ST™ pgﬁFﬁd: o gaHES? e%”'ls arranged

at the center of the body case 2 in the longitudinal direction. The
biasing mechanism 22 is arranged at one side of the body case 2 in
the longitudinal direction and the damper mechanism 23 is arranged
at the opposite side of the body case 2 to the biasing mechanism 22.
[0021]

The outline structure of each part is described below. The body
case 2 has the ceiling part 2a, and a pair of side wall parts Zb.
The cross section of the body case 2 is U shaped. The body case 2
has a lower surface and end surfaces in the longitudinal direction,
where openings 24a, 24b are formed for installation of the parts.
Besides, in the ceiling part Z2a 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.



[ 0020] Fig. 6 is an expl oded perspective view of the #g9p2010083899
openi ng and cl osi ng device. The door opening and cl osi ng devi ce 1 skago11
the body case 2, an arm base 21 which #& built in the body case 2,

the retractable arm 4 supported rotatable by the arm base 21, a

biasinq ES anism 22 for giving a torque in the closing or opening
directionto the retractable arm4 and a danper nmechani sm 23 for

att enuating &ﬂBaEEgW§§Q9t5§ Egtéﬁféﬁg%ﬁeg%ggéaQ§£ﬁ: BEL TR R Pase 2

base 21 is arrange the center o case in the

| ongi tf%ili gk 9&&&9&&8&&& h&i.ﬁée@fim_mﬁ%n%sgég&éf P Fanged, 3t -AReural

side of the body“case 2 int ongi tudinal direction and the danper
mechani.$m 23skRpay " S00eds s gg%]wqpp@ﬁét&%w%eobztmk@@% %%%%o%ihgtre]ly

t he bi asing nmechani'sm22. [0 e outline structure of eac

part iy drsgeifrdnbgl pvesdhedod¥orasmid Bassthes colld pacPAgteh oaRdr.
a pair of side wall parts 2b. The cross section of the body case 2 is

U shapete Fherhed¥ptasgerk Nass ar-euwele SHhtacBe aRdefnNghs uf facesind skhend

| ongi tudi nal direction, where openings 24a, 24b are forned for

i nst al katinopagkst heaparts. aBestlesret fadtgbTeidimg:piag t5 2a aladeheo pass

body case 2, the notch 3 is fornmed for exposing the retractable arm

4. Thi shhedyhcase 2 »azenpi anidited byt sheeibhetaim gr oces Jaipwgf thereby

bending a thin plate. 10 [0022] The arm base 21 is arranged

at t heceankertiolh the ey cdase Larn 4 e tbhagitubdiasal 2 direacttiadl andAfser

a central part fromstructural and assenbly points of view. The arm

base 2theakesrantappeoaimpd ely ddrsteapedcane has &rmshhasad keddrwd awal base

pars 2la, 21b facing each other. The retractable arm4 is inserted

i nto béfweeninsertfdéd sintandnsecondenhbl parthe Rody gabeahd tUsenection of

retractable armaxis 5 is made to pass through the arm base 21 and

t he rethaceapl bagen?d #rANPOAY 09asSE heriebynadmmnedti nga 19 petrigetabperew

arm4 to the armbase 21 rotatably. After the retractable arm4 is

connecP&dtpe thee ar mrbase 2Im Page ar s Eh210paYi FREF tod MOMG 1&@dholes

connected to the body case 2. Connection of the arm base 21 and body

case 221§ HBAS G HSEMBR Bo¥ isRinecidrevtBE #FR R33& 21 hotee hody case

base 21 and the body case 2, nounting holes 21c and 2c are forned for

connecti-ng the armbase 21 to the body case 2. [0023] The

retractﬁglg arm4 rotates around the retractable armaxis 5. The

first add2sdcond 1ink shafts 26, 27 are inserted into the retractable

arm4 at off-cente ositions fromthe retractabl.e arm.axi.s .5  As ,
R Fr e B oL T r PR TP oSBT ool My B g e £¥m axis

illustrated I s given

orce of ok b PELI D28 Blnk e Bloghpgesbany am 22 s MLDILD £qco e

a lorce retract
I . j I f
e otk LS AL T oS 58,2 o 1, s o

retr acé%@s% arm4 iiﬁ_#rs %tt(;%gi Itlﬁle%\?gdo-} ,Oﬁ:ikf%gfqir%%c%%ﬁg’ sﬁg%sié d€ always

bl ock pushes thé hea s 32a of the ers

Ther efgligeni L #di%d i aCLabhespr hg 19 1S ch@ 10481 £y il dileh LPING with

directiron quickly, the danpers 32 nake the retractable arm4 rotate

Sl OWM Y¢his spring force of the coil spring 28, a force to retract the door
dactsontheretractablearmd4. Aslideblock 3l cf thedampermechanism
23 is connected to the second 1ink shaft 27. When the retractable
arm 4 is rotated in the closing direction, the slide block 31 pushes
the heads of the rods 32a of the dampers 32. Therefore, 1f the
retractable arm 4 tries to rotate in the closing direction quickly,

the dampers 32 make the retractable arm 4 rotate slowly.

[0024]



[0024] 11 As illustrated in Fig. 6, the biasing nechas sp1dd63599
has the above-nentioned first link shaft 26, a link plate 33, a sldrdaor?
spring case 34, the coil spring 28 andi1t spring base 35. [0025]

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

3318 T1L1NANe Blide A3 dh S 2 ey @ﬁet8%%9-99%&9%5951%“52%%*656 the

33, the firsgx I'n I's made to pass rou e retracta

arm 4 %%ﬂ)%x}eu%héﬂﬂ%r@oa%g g% {10/ aboyve ztshegfﬁ%}ﬁ g)n%%%p@@t érheliLdég:égring

pl at e to the retractable arm4. At thé o fhe I n te

33, a gprddgd | glﬂ@%ﬁqafsbﬁ%d o ldhd RerRiNngTHa%eSRH.Ng |1 nking
shaft 36 Is used to connect the slide spring case 34 to the |ink
plate 3303026] The slide spring case 34 is nounted in the

body case 2'to be linearly novable. In a side surface of the slide

spring case 34, tfeProtralst om 84am 9 ,f ar sed: el pngatredmkuneanhyie lthd henk
body case 2, a slit 2d is fornmed for fitting the protrusion 34a

t her ei p1addanear i snpvemanttmef sthe shi de SPFh Y wedses3do I edddvw Meh tthd henk
body case 2 is guided by the slit 2d of the body case 2. [0027]
plate 33, the first link shaft 26 ismade to pass 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
33.
[(0026]

The slide spring case 34 is mounted in the body case 2 to be
linearly movable. In a side surface of the slide spring case 34, a
protrusion 34a is formed elongated linearly. In the body case 2, a
slit 2d is formed for fitting the protrusion 34a therein. Linear,
movement of the slide spring case 34 relative to the body case 2 is
guided by the slit 2d of the body case 2.

[0027]

Inthe slide spring case 34, ahole 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
thanthediameterof thecoilspring28. Thecoil spring28 iscompressed
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, mounting hcles



In the slide spring case 34, a hole is fornmed of which the danmebEbos3599
is slightly larger than the dianmeter of the coil spring 28. The ca@FP70077
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

?;;ggggg%élagﬁipdﬁg%g?%f%SES%ﬁ@§CO|?Qéprlngﬁggﬁe giggg%fﬁoég??gégg;bgse

is conpressed 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, ggrew or the like. In the spring base 35 and the body case 2,
nmounting hol'es 12 35a, 2e are fornmed for connecting the spring base

35 to the bodyeCashplr dd328ism 23 hadedaBRehdNELNRRNETE237 Nasnd Re ide
second |ink shaft 2% the slide block 31, danpers 23, a danper base

38 andra damer, aﬂmﬁékbng?)ﬁk@fdanﬂiér [2@29B8 and a ddhngde dEtisagimpls@art
arm4, a notch 4b is fornmed for insertion of the slide block 31. The
slide llpack 31 is inserted into the notch 4b of the retractable arm4
and the second link shaft 27 is nade to pass through the retractable
arm 4 gmndztche slide bl ock 31 from above, thereby connecting the slide
block 31 to the retractable arm4. In the slide block 31, a long hole
3la is formedn nhehrehrbhheabgeoadn! 4 nka shatf¢h b pias Segntehtr dogh 1nBkirs ion
is for the purpose of noving the slide block 31 linearly when the
retractdbtbeashide ibd aadt 3fled. Ths sllildgsblated31 nsFigse¥fethentheddhehotch
the rod 32a of the danper 32 is inserted into the slide block 31.

Li near 4mednthe vétraetsbleeatih delergl the gardad bynkhshahhet? vigl made to

surface 2f of the body case 2 and the wall surface 21d of the arm
base 2PasE0bBopugh the retractable arm 4 and the slide block 31 from above,

thereby connecting the slide block 31 to the retractable arm 4. 1In
the slide block 31, a long hole 3la is formed in which the second
link shaft 27 passes through. This is for the purpose of moving the
slide block 31 linearly when the retractable arm 4 is rotated. As
iliustrated in Fig. 7, the head of the rod 32a of the damper 32 is
inserted into the slide block 31. Linear movement 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 Z21.

[0030]

As 1llustrated in Fig. 6, the damper 32 used here is an extendable
damper 32 having the rod 32a that moves relative to a main body part
32b. When the rod 32a contracts relative to the main body part 32b,
a damping force is generated against the movement of the rod 32a.
In this example, two, upper and lower, dampers 32 are used in
combination.

[0031]
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



As illustrated in Fig. 6, the danper 32 used here is an ext esgapbBoos3s99
danper 32 having the rod 32a that noves relative to a main body parpro017
32b. When the rod 32a contracts relativ® to the main body part 32b, a
danping force is generated agai nst the novenent of the rod 32a. In

t hi ex ,

ool nar B Eacth g R e 45 on e3P RELS 22 R0 il dilng, the dagger
t d J9} ns as a in

Linﬁiﬂt%faﬁsge?ﬁet'"%’é:‘?ﬁ%e%*’%ii%%%B?Xe%fﬂ%‘%‘"‘aﬂégfc?%‘sg?g’if%e Lo ag 2 holding

f U”Ct ' 2 fof 'h%' A9 PErben fof,the &i%ﬂ]?@f%a%% 34N t%féedéiﬁ[%@P%dlﬂ%%%ing

he danper a justlng shaft 40 is ed for adjusting

St rengtsiplaq_cft e idamRRing 32 fo@%dﬁ%@&%bga%'és%tt&%néﬁ?&f brA@nabuksm '(eﬁ}s 32.
the back parts of the danpers 32" The positions of the back parts of

the twenupRRberaddi ho¥ehg dJameny 3Buean-dearrdipushedabysrof alidgatBers
danper adj usting shaft 40 Qut of three holes of the danper base 38,

one 41&2.s @hBQR iftalonbhthB®aldkep 4008 cgReR figo ANBpelresidUowley| eembers
to the door d. The other two, right and left, holes 41b are provided

for insertaanbef atihasdaapsy th&lsih@gtlsélacﬂémﬁ@r ddrays ey ustedfd 010,  Out
support the door d opening to both right and left sides. The
di r ect icdnthpewhhehe t hef reia dempblebase 28 gedrs: ddtz ot 4 heolbodprcasen2ing
vari es depending on the opening direction of the door d. In order to
suppor ttheotiho e pepée mingli aret tdlasd nof defiécdobdrta tliet Koomed corfffonertther two,
only, the two holes 41b are fornmed. Further, in the danper base 38,
recessesgB8baadelédtpedeles Stloramng pihev igeperi and risewdri adagdetbe3damper
These recesses 38b are provided two, corresponding to the two opening
di r ect indhisisefinghehdbtr 46, Hirey atee ugesi tPoaupPorhet otddri3 dofopemdng to
body case 2 needs to change dependi ng on the openi direction of the
door dpoibwedeht ehfslestsaifesi ed sy L@y tlﬁ]ew%ém ﬁ@edrfﬁééﬁpéﬁble
of the thin plate and only one die of the thin plate is enoug .
[ 0032] arm 4 getﬁe°@§09f0§éﬁl @dﬁnﬁaéﬁoglﬁ@fd§§|@§an§ﬁ§9a?és gg opening
follows. The retractable arm4 is rotated fromthe c| osed state as
|IIustﬂéﬁé&tﬂﬁnF?51jH?§?°Fdjthénoﬁéﬁe§ﬂé%§UQ§OFFI%%¥PéH§H”Fﬁ?ﬁﬂéeCtlonS
8(c). Wien the retractable arm4 is in the cl osed s

ret racCabFBE MRS § ¥1gy 8RS AOBRRAES origH ¥rotbe FBOrl&‘?L?% 4123 ffe formed.

g:g::zguﬁégﬁga:gﬁ]b §t£bﬂﬁé¥|ﬂg%e %%eerggegggscgéb fg% d.%orts%orlng
the upper and lower dampers 32. These 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 bending direction of the thin plate and only one die
of the thin plate is enough.
{0032]

The door opening and closing device 1 operates as follows. The
retractable arm 4 is rotated from the closed state as illustrated
in Fig. 8{a) to the open state as illustrated in Fig. 8(c). When the
retractable arm 4 is in the closed state, the retractable arm 4 is

given an additional force to rotate in the cleosing direction by the

spring force of the coll spring 28 of the biasing mechanism 22. When



14 the retractable arm4 is rotated in the opening directi orpeEgpiiists3sse
the spring force of the coil spring 28, it reaches the change poi sFP10071
of the biasing mechani sm22. Then, thel4etractable arm4 is further
rotated in the opening direction and passed by the change point of

the bi 33lNQJIECAANSN Zam A8 ildl UILRALT N Rrll Gpelbaly o8 -bAEGA! Against
rotate the retractable arm4 in the opening |rgbt|o IS generateg 6y
the spLi : e i 1N Hege, ; at [} :
t he Ii%ggggkggggiﬁér%%eofg?%zgggﬁ]%pggﬁgax?é %gfggt éggﬁggfcpgﬁgb point

shaft 26 ¢Qingi desnpinddbdie i pect i PleMharR: the daidtepikaken38 ;s further
extends, and no forCe to rotate the retractable arm4 is generated.

[0033] rotated YheRnENERERRRGUAL PethEoRPEY I LD IHHESIdnatR@ bBint of
Fig. 8(c) is to be closed, ?he retractable armis rotated in the

count ergleoekWiss B gdineeabheBm 23,1 lAsistratad-dtediih Bo.bk (c), a force to
whenpassi ng the change point, the retractable arm4 is given a force

to rotabeate the ebeshhgaBileesthon hy dHe ERMing fdreetdiont A genkrated
spring 28. Accordingly, it becomes possible to close the door d

aut omabiycehé sp1Besj @esceast the ¢eil agirablie2ar mHer®} atreshé rcHdrgye point,
closing direction, the slide block 31 pushes the heads of the rods

32a of thkel thaapers1e32.inthehefwrtesaatatidld anmodxthé tetatecfabbe lamk 4haft
can be made sl ow. [0034] When the retractable arm4 is rotated

i n the2él osingidésecttilorthe Hersktdenbllveke 3hq 4 imkdel &beabutextendse and
heads of the rods 32a of the danpers 32 so that the danpers 32 can

resi st nbi deacemveementtef thike reftivdetbbdek a3m. AMegnakhnkesateden t he
retractable arm4 is rotated in the opening direction, the slide

bl ock 320ggés away fromthe heads of the rods 32a of the danpers 32

so as. not to resist the linear novenent of the slide block 31. This

i s because nBheestBeasiheerid igy éher apre $bRtopehing YHe adsst i@ FAg- 8(c)
illustrated in Fig. 7, the slide block 15 31 is not linked to the |
heads &f thberodEehathe rteﬁé:ad:(;@ﬁél,fesag@_ls-mtated in the counterclockwise

direction. AsillustratedinFig. 8(b), whenpassingthe change point,
the retractablearm4 is givena force to rotate in theclosingdirection
by the spring force of the coil spring 28. Accordingly, it becomes
possibletoclosethedoordautomatically. Besides, astheretractable
arm 4 rotates in the closing direction, the slide block 31 pushes
the heads of the rods 32a of the dampers 32. Therefore, rotation of
the retractable arm 4 can be made slow.

[0034]

When the retractable arm 4 is rotated in the closing direction,
the slide block 31 is made to abut to the heads of the rods 32a of
the dampers 32 so that the dampers 32 can resist linear movement of
the slide block 31. Meanwhile, when the retractable arm 4 is rotated
in the opening direction, the slide block 31 goes away from the heads
of the rods 32a of the dampers 32 so as not to resist the linear movement
of the slide block 31. This is because no resistance is preferable

for opening the door d. As illustrated in Fig. 7, the slide block



heads of the rods 32a are nerely placed in the slide bl ock 3Heor Ahf0063590
arm base 21 and the body case 2 guide the slide block 31 and the srp1o071
danpers 32 so as to prevent play of thesdanpers 32 and the slide

bl ock 31 when the slide bl ock 31 is amay frontthe danpers 32. [0035]

The 0% 282009 AN FLOeLRE SeKhen A L8 PRaETRLeA BAGIELLEWAS mne
i nserted |Cpto tteg sllt 4 fag’ue erletractl%@e%1 ?&”}:ﬁ‘e gf dé'lgfcgd]L Eﬂlk
t

shaf t |nserFed |nto he fetrac e arm ronta ove an

l'i nk p b§§e'2ﬁ %hgkﬁ% £8d h..ﬂclgeebrcja[gfbc?é)fkﬁeasrlrgcf'e p1Ren, fgﬁdséljhéi%amgers

block |s i Nser into e not ch the retractab e arm

the seeond J ik t%h33| (Y%Z‘Bﬁ 3;01@@,3%@ e By taﬂt&teg% @@trﬁgt ahlee anmAsham 31

above so that t he 31 i s conne to t retractable arm

4. Wi Lipdhend s 1At 3% and ihe. sl dech ok dhrdkescapnect ed to

the retractable arm4, the retractabl’le arm 4 is sandw ched between
the firgtpsand second wall parts 2la, 21b of the arm base 21 facing
each other Then, the armaxis 5 is inserted frombel ow thereby to

connect the Retracs:Abben B dhAdiQ Jshe @I hase ; 3hs SRR in the £oTNBRing

while the retractable arm4 and the arnbase 21 are assenbl ed, the arm

base 2hansieimsert edti ripilhesbodycgaserzy. Berhetiakt gblee anmM axhsedted
is inserted into the ceiling part 2a of the body case 2, the end of

the retinhaet abkesaim axi s£5the féxedcvabhe aadrh af, vasherird3, ldmdk Bhu€ts26

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

and t hesatnsbased2inteo tHevektirhetabiebase L1 tom tbeveodydcase 1Ank plate

[0037]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 link plate 33 and the slide block 31 are connected to the retractable
arm 4, the retractable arm 4 is sandwiched between the first and second
wall parts 21a, 21b of the arm base 21 facing each other. Then, the
arm axis 5 is inserted from below thereby to connect the retractable
arm 4 to the arm base 21.
[0036]

Then, whiletheretractablearmd andthearmbase?2l areassembled,

the arm base 21 is inserted into the body case 2. The retractable
arm axis 5 is inserted into the ceiling part 2a of the body case 2,
the end of the retractable arm axis 5 is fixed with a flat washer
43, and rivets are inserted into the mounting holes 2c¢ and Zlc of
the body case 2 and the arm base 21 to rivet the arm base 21 to the
body case 2.
[0037]

Next, the spring linking shaft 36 is fit in the link plate 33,



16 the slide spring case 34 is fit to the slit 2d of the body:1£88f08s53599
and the slide spring case 34 is connected to the spring |inking shgpigors
36. When the coil spring 28 is insertedsin the slide spring case 34,
the spring base 35 is inserted via the opening 24a at the end of the
body c vets ar e |nserted int.o t. he . mount.i.ng shol e and 35a

of thﬁ%oedfl& e N RIS g Bdde 55 T G 2R g as 05y Ee 2
riveted t 0 case 2 | t

1 veted oL fe bosy gase 2 L0 oo pRechRamong et IS epa e
end of he rs s. fi h

ond of 44 Dy eqg A, p&ﬁs@@lﬁg% BEeipididd Buoprmebady oes,
case 2.and a h oS P& 4S ok VEL é‘bf

t he bo&%ﬁkaégﬁgg ?%%é:??%% §%S%$%e§u€ égé)step§§ assgnb¥ the

the parfg 8aeampl eff‘getésafé"eirfs’éﬂt@f @Lli’llt% %B@ Iﬂouﬁ@fné'%lé’é @Ztéa a:f'l%l 35a

and the sllde bl otk 31 are assenbled into the arm base21 in advance
and they, thhepshp @§§§ 21aﬂc§ ﬂH@aSts%'rll%% bAskhesbedy €@sesprind Mase 35 is

assenbly work can be facilitated. i's only three parts, that is,
the armikrse2io tthe RHWNGasase. 35 and the danper base 38, that are
connected to the body case 2. [0040] The detail structures of

the retmacieabl e arm 4, the arm base 21 and the catch 8 are described
bel ow. Figs. 9(a) to 9(c) are detail views of the retractable arm 4.
The retract abkgtar thd thas cmidr Hodyaparindarioad iant catheparh e 21 via
the main body part 47, an armaxis hole 44 and two |ink shaft holes
45, 46 tareopentmd. 2 Theaartheanipdf texteend e fhohezioodipl ¢ysé rom he damper
upper end of the main body part 47. In the upper surface of the arm
part 48asa 8 dovéiparttd8ae soflpramsk Lorrivses mineginhertadcntshabtint2ng
of the catch 8. The groove part 48a
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.
[0039]
Through these steps, assembly of all the parts is completed.
As the retractable arm 4, the link plate 33 and the slide block 31
are assembled intc the arm base 21 in advance and then, the arm base
21l isinstalled in the body case 2, the assemblywork canbe facilitated.
It is only three parts, that is, the arm base 21, the spring case
35 and the damper base 38, that are connected to the body case 2.
[0040]
The detail structures of the retractable arm 4, the arm base
21 and the catch 8 are described below. Figs. 9(a) to 9{c) are detail
views of the retractable arm 4. The retractable arm 4 has a main body
part 47 and an arm part 48. In the main body part 47, an arm axis
heole 44 and two link shaft holes 45, 46 are formed. The arm part 48
extends horizontally from the upper end of the main body part 47.

In the upper surface of the arm part 48, a groove part 48a is formed

for inserting the catch shaft 12 of the catch 8. The groove part 48a



17 extends froma midpoint of the arnpart 48 to the tip end.s®8pr010063899
illustrated in the cross sectional view of Fig. 9(c), both-side warbroors
parts 49, 50 of the groove 48a are diffilerent in height fromeach
ot her (Iengths in horizontal direction in the figure). \Wen the

state, t sh ft 12

FetraCta %ﬂ%gf%ﬂméigo ﬁ%”?Pﬁggar%§artQ§tPQ:Cht P%?he gAé%llustrated

|nserte an open end roove part

s, IO e SRR 12 N T L gL L, gt 50 R

the catgh $ h%é glr%‘w%vg té)f@rdq_f%e@ %%egperf@%&{%tf*}%mb@g(ghg{ﬁﬁé? leEgths

groove part en t rotational angle e retract e arm

passes 4 tcnrﬁo&ta% %aQOHEEecEBSnrﬁr@% aéadgf%orcgﬁ gyﬁehoﬂﬁé'fédﬁé/cfﬁfé @¥m 4

in the osing direction by the spring e coil spring 28 so

that the kgwenevwald, RadA9+RE Lhecarooye: par tls4§ﬁs@9%a 10cd hﬁl@?%tr%%ve
shaft 12. The retractable ‘arm4 rofates to the closed state with the

wal | pyyatrt49sh er%oahaé‘ﬁery\’ehﬁ dheheal 88o98fdrt1285 Thethert h€nd0®itch shaft

beconmes cl osed. [004 The catch shaft 12 can enter the groove
part 482 abud smt@p@h@t mafghiche vanaoya rigarsly 48a refatbe caemreaihc48o18S arm
described in detail later, the catch shaft 12 is installed in the

catch lasewitnhstdetabl énidt the axtahcdabeetdon 4,seBeFtgschldhand 1Pnoves
When the retractable arm4 is in the closed state, the catch shaft 12
abut s trewiahel laowdswal lenphrEt: 4heotbaddie caff mheardr ASre fadesidaver whke the
| ower wall part 49 toward the catch base 11 and enters the groove

part 4&atatHenkdwengwel bfpahé A8thastable ncimnkdswdadhadhahge phent,
catch shaft 12 to enter the groove part 48a easily. [0042] The
mai n badye pattradZabletdmon detnachnablieadi mrbtimsd he Bhen@basitplde ré¢tion
for insertion of the retractable armaxis 5 and two |ink shaft hol es
45, A46bat tbhéfspemerfquys pifohke fawnt Ispaimaxi 8 wltdatThbheflower wegd lapdrt
second link shafts 26, 27 pass through the two |ink shaft hol es 45,

46. | n4net rrlieno boeye ;@@rrtt 452 gloutiset ¢ dthence hBh shadra 32 t Hehs et ragtable
further formed for insertion of the link plate 33. This slit 4a is

| i nked a8 #heotphrsshaf Ehaofkoasd shatRidittorbhe wWalde Pedgith 4ody paptact
47 of the retractable arm4, the notch 4b is formed for insertion of
the sl Md&hbtdek catchTRNSIfotléh 4PNER: cHBI BACF PPEREEF nk12FaRL hol e

46. The reaﬁactable arm4 is manufactured by injection nolding of

resin.

The catch shaft 12 can enter the groove part 48a at a midpoint
of the groove part 48a of the arm part 48. As described in detail
later, the catch shaft 12 is installed in the catch base 11 slidable
in the axial direction (see Figs. 1l and 12). When the retractable
arm 4 is in the closed state, the catch shaft 12 abuts to the lower
wall part 49 of the arm part 48, slides over the lower wall part 49
toward the catch base 11 and enters the groove part 48a. The lower
wall part 49 has an inciined surface 4%a for the catch shaft 12 to
enter the groove part 48a easily.

[0042]

The main body part 47 of the retractable arm 4 has the arm axis

hole 44 for insertion of the retractable arm axis 5 and two link shaft

holes 45, 46 at off-center positions from the arm axis hole. The first



[ 0043] Figs. 10(a) to 10(d) are detail views of the asawipas6063899
21. The arm base 21 is of approximately U shape as a whol e. The ar3®P10011
base 21 has a first wall part 21a for %8ipporting the |ower end of the
retractable armaxis 5 and a second wall part 21b facing the first

val | 5{5}] %Je%o%@dmmvggsﬁtéozes ats' Ngnt-R§ HIOQHE epd ofnit Nart noles

retract e armaxis 5. Teflrst 'l part 2aandthe second wal |

part 21 haye h%e@l@%éﬁf HoRgephR04 Y her Reld %tt%lalc%aﬁn@ 8%k Sy p- th@ﬂ%llt
retractable arm4 is sandw ched between the first wall part 21a and

the secend swalk-rpakt rdthe8f réPe mydpbase Al tard1the @éf@cwbl aHaldNs1it
axis 5 is made to pass through the arm base 21 and the retractabl e

arm 4 fy-omsbel oved thethethih ¥ ehadetabl € .M 4ni Sa€0NEE! a6h £ Petie ALY
base 21. As rotational novenent of the retractable arm4 is guided by
the figsirtand seeardraaticpanls adtnd, e abitchedlarin Bashedlfot @ sertion
retractable arm4 can rotate in a stable manner. In a side surface of
the first thal [s1pakt b2bakoB1t heTlar snrhaiseh 2y s ruptlien) twlt@e21d nks shaft
formed for connecting the armbase 21 to the body case 2. In the arm
base 2hola Wwal| Bu fratera2tdbls ommed S nangiedicngetifey silnjoes thiloc kodding
and the danpers 32. [0044] 19 protrusion 62 is formed. Wen the body
case 2odfs desser.ted into the armbase 21, this ring-shaped protrusion

62 is fit in the hole of the ceiling part 2a of the body case 2. The
upper dé@0fade of the second wall part 21b of the armbase 21 is in
contact with the |lower surface of the ceiling part 2a of the bod

case 2. The Fo@gsr ehdadfte Hd (bt paet dereldrmens $Hthe éﬁ@d@%%@ylby The
the thick first wall part 2la and the upper end of the retractable

ar m axip§msbpgesgppot (afd ApProrameselyny paape 28 6f W@ﬁéebod%"/h%ﬁ@“ Paged 21
the second wall part 21b. As the retractable armaxis 5 is supported

at bot F?aérﬁjglrﬁﬁé"asl&plb%ﬁ Zéﬁr%%%PB?th’ég F@@r]ébﬂ%?@dé’rfrﬁh%%%récééﬁle
be increased. As the upper end of the retractable armaxis 5 is

suppor téd' Bi}lﬁh% R 3 ﬁ@caafitwél o?a%%@l@ogﬁcéé%tbea H ¥ he'dde &gt 212

wal | part, 21b o bas t he_seco

par 2f8do?r?ﬁbd%$g§g%§BP§?r ﬁngF$3ﬁ%%%5595 d%&.gﬁit?@C?ﬁ%laéﬁ?HEXlS
Chper SortiE S B AP Bu A Be P ote o, R 2 bSsnRotes
wal | p%rt?e21a 21 are. oveltdr(?EIZF teh% %‘ggxggsgagél,%t e%%ca%@a%l a%%n 4

to assenb the re ra%t e arm arm arm

21 is q%ngfgaggrﬁgdbgekag%ﬁtkﬁe %eggkngﬁeas §%n21gogﬁ§]tﬂe secoh@rﬁall

the ar m bas only to suppor one end o

Id b
retrac§§Q512§Enb XEﬁe_érmSQés@ fﬂgiretracta MAld NA G4l Sgastﬁgde

arm ba eomtte and t e armaxis 5 may b

suppor tt%dpQQéV’&%Jc{}ﬁ chier $tmWde E%rénglﬁq@frettfi%c%%@ﬂé%?m?@ 30t HbB%ow,

ceiling part 2a of e body case 2. Besides, the retractable arm axis
5 ey becsUPROE! od (ol Belean 16 § | Estnd@ddd Past c2dasandphhe 21, As

second wal I part 21b of the arm base 21 and not by the ceiling part

2a of theahodnatansvémeh@04hlthe retractable arm 4 is guided by the first
and second wall parts 2la, 21b of the arm base 21, the retractable
arm 4 can rotate in a stable manner. In a side surface of the first
wall part 21a of the arm base 21, a mounting hole 21lc is formed for
connecting the arm base 21 to the body case 2. 1In the arm base 21,
a wall surface 21d is formed for guiding the slide block 31 and the
dampers 32.
[0044]

In the upper surface of the second wall part 21b, a ring-shaped



20 Fi gs. 11 and 12 are detail views of the catch 8. I-_Fi(ﬁﬁfPZO]fa/O&S’BQQ
is a perspective view of the catch 8 and Fig. 12 is an exploded srpro011
perspective view of the catch 8. The c#ch 8 has the catch base 11
nounted on the frame f and the catch shaft 12 projecting fromthe

h b 11.. Th bl f d i n i
cateh base AT gar o PELABLe, SR 9k, Hhe,dnateopert ng. A ol Gng e

C 8 t0 open an ose

the.do &nPtEE%PiEL this ri%%—%hk#%?;%%%QIhgi%BQG 1%3 EE% gﬂt%ﬂegﬁ%ie of

11 is formed inta’a téctangle cornérs of fhe cat bas

four C%%tc?éfi‘ g %&"t"‘%{%‘fﬁﬂé‘%o@?'@%@%.ar égl?g%(}'sﬂf&é;%%ttﬁée aak8nd

lib of the catc ase catch-outer shart or guiding t

cat ch %Jl?ﬂgfl} ﬁ;gtt%]flcj@% bNaihgd 9l dirastd it fliththes aidhdOshberace

connecte tegr y. The catch outer shaft 54 takes a

hol I ow@y lripdrdegiali hang.+ Qn the ond epoper bRber al. svhéacsyof thE of the
catch outer shaft 54, 'a flange 54a is forned, and the catch outer

shaft 54tirsRUphedabRt&xide hael 8ubbBrobathe ot ehibasei e uMil gdhe 21a
fl ange 54a abuts to the catch base 11. On the catch outer shaft 54, a

back cawer thé hgpeenaester dhenetoltamitharhagki susface wirdetefd thethe
catch base 11. The back cover 56 is provided to support the coi

springcedlangapaetassicf mebebdyl Batbe? back tteveecdid Aasupport Adar. As
56a is forned, which is fit in the center of the catch spring 57 to
suppor theheectatehadpel agmd5axis0848k supportkd thebeahckndsf ethshabhpport
54, a catch shaft 55 is fit. The catch shaft 55 is of an

appr oxisnakeky hcyf ithey retalashapee anoh gientkasdok dhcaapispdendas Athd hpper
tip end of the catch shaft 55, a cylindrical small-dianeter part is
fornedeasl afstbp pattacTheleatch zhbs t5 55 Hapndeeshdlyl tdieapetidingapart
55a and a main body part 55b. The main body part 55b is supported

sl i dabke by the batdyhcastesl amAfthéssectnd wall part 21b of the arm base

21, the thickness of the second wall part 21b of the arm base 21 can
be reduced, the height of the door opening and closing device 1 can
be reduced, and the hole in the door upper surface can be made shallow.
Besides, as the first and second wall parts 2la, 21lb are provided
in the arm base 21, it becomes easy to assemble the retractable arm
4 into the arm base él. The arm base 21 is manufactured by injection
molding of resin.

[0045]

Here, the arm base 21 has only to support at least one end of
the retractable arm axis 5. For example, the second wall part 21b
of the arm base 21 may be omitted and the retractable arm axis 5 may
be supported between the first wall part 2la of the arm base 21 and
the ceiling part 2a of the body case 2. Besides, the retractable arm
axis b may be supported only between the first wall part Z2la and the
second wall part 21b of the arm base 21 and not by the ceiling part
2a of the body case 2.

[0046]



smal | -di aneter part 55a is formed to be concentric wth the ggiB.d66s99
part 55b and have the dianeter smaller than the dianeter of the nmarpoors
body part 55b. Wth these snall-diamet2y part 55a and main body part
55b, step difference is provided at the tip end of the catch shaft

55. The catch,spri 57 .is,inserted.into_the Ln.b t of :
the catch sh %QQSSEQTﬁ%dcggcﬁf%uééﬁﬁf Y ppggggebggéggﬁéthgégﬁ%c%l S

the cabithierestart Bt Tha bt shd Prat T 3 in Poind petkBikcive
catch quyter oglh?;ﬂe 24:uRt sl the. flange & sOftl'{eh%aCt%Ihcrﬂja%réafltl ﬁéuﬁ@%ﬁson

to the step erence in the inner peripheral surface of the catc

outer shaftro4. Meedless .t @-3a% shRe+cabCh, 3hatting %%%mb%hguéﬁgghhbase

into the catch outer shaft 54 against the spring force of the catc

springq137. tR949+ ractabl &S st @hedabhr Fbfen ddy (Md .c e d BRvice 1
door d is closed, in order to prevent rattling of the door d, the

retractabl@ear thd @fitihesior 12P6Ri AHe akkk & BSikBJogeMi £6d ke KHLRES door
the catch shaft 12 to give an additional force in the closing
directigon, even if the door d cones into contact with the frane f.

That is, when the door d is closed, the retractable arm4, itself, is
not rotapadito the conpletely closed state and the rotational angle

of the retractable arm4 is just before the cl osed-state rotational

angl e. Thereastillusepatad twamd.orld,heheetnachabheeal nidk tiormeidatiato a
in the closing direction. [0050] If the retractable arm4 in

t he opercstagéei.s bt ofight cotretheftltdsedastcht basenddessanr| gpunhersunk
error, the retractable arm4 is rotated to the conpletely cl osed

st at e. skmewhinpunéseyg idlehé ldoore doicmetr i ek aocdet €t bodd 1 ofttHee catch
return state where the catch shaft 12 is fit in the groove part 48a

of thebretr adt abl eaarcim sutehesbatfecho4hdpr grid2pgchhaocabehf phafh LReto
groove part 48a of the retractable arm4. As illustrated in Fig.

13(b), saddehier shaldxidilagreet pantl SEAL ithefrerneldd Be ehenastreadtegrahdy-
catch shaft 12, if the retractable arm4 is rotated to the conpl etel
cIosedTéﬁaﬁéFCthHEﬁﬁlFh@fﬁn%@e?a%ﬁﬁtaEﬁﬁ%%ﬁﬂTQXikﬁﬂEﬂﬁaﬁr?QQﬂ?-grQBv%he
part 48a of the retractable arm4 by a difference of dianeter between
the naPHtB&dyepaPhessh anatere Qhathe Farfdt SUtek STt SMned fhenoe S4a
smal | - di anet er

groovelﬁaﬁ?rlﬁgﬁf)g%‘i{ﬁ%? g{art eé’g‘lqct@crgrsﬁ‘g ];Cttc’%tzaiggé]?%g?‘g%lu hcgirtirlﬁ%hgiﬁ 1lb
w11 beTabhe ¢otEs Badnt i APERe. GhBotbapaPT SABatBRERnES BAFaRE BB eSS
s ¢34 L") e dom, opent g aucys] s, det o B S e
ol SR EG R E T N S e T

D et o FOPURALAY, ASHOE S BICSERYED 9188 IUha e SBhnver. 1o
the back cover 56, a support bar 56a is formed, which is fit in the
center of the catch spring 57 to support the catch spring 57.
[0048]

In the catch outer shaft 54, a catch shaft 55 is fit. The catch
shaft 55 is of an approximately cylindrical shape and is enclosed
at a tip end. At the tip end of the catch shaft 55, a cylindrical
small-diameter part is formed as a step part. The catch shaft 55 has

the small-diameter part 55a and a main body part 55b. The main body

part 55b is supported slidable by the catch outer shaft 54. The



Figs. 14 and 15 illustrate another exanple of the catch. The@abshodsksss
of this exanple has a catch base 11, a catch outer shaft 54, a catsehroo77
shaft 12, a coil spring 57 and a back 2bver 56. The catch shaft 12 is
installed in the catch outer shaft 5 to be slidable in the axial

di rectiQn.,-As;: r f t u t ;

shart I ieay e PAEL 85 Te FPEnER oot Mo giPtic Vel e 1t i boay

those iﬁJalrLf:StirSf’th diﬂb\}(jé %g'secgilaﬁgge}f%méfﬁ?f.@fﬁ Q%'%Oggﬁmgﬁekh@f i main

ref erence nuneral s an ription ereof is omtte ere. [0052

In the BaPf 441 S @MYL Re st Ula RUNANG NOLES L] & 5 Gl d Hgiﬁ%cﬁdy part

base 11 are fornmed long. This Is for adjusting the position of thé

catch sigft 12 gligkk¥ente 18epthalBel- at NEnPOSIY IHY Ot e A3chakehlrt
shaft 12 can be adjusted in such a manner that the small-dianeter

part 53 of Thhecgatkhsshadd 2 igannkergde iheobené ihaim Bdiey P¥=0aVE5p of
part 48a of the retractable arm4 even if the retractable arm4 is

rot at edHieochhehcemprets y chesedtshadgrin®8ls placed h&ISved® tanrdcitch
illustrate yet another exanple of the catch. The catch 72 of this
exanpl ehastdishf ahanther packheocat che 8t o I halsd riateddorFiggaitl E5anatl2rom
in the structure of the catch shaft 73. As the structures of the
cat ch hasecitchcaltcdr et Shaf t Thd ,cdthvth ebilftspsiing madeand e frack the

cover 56 are the sane as those of the catch 8 illustrated in Figs. 11
and 12cathéseubee stenidt &d bytfiheche Kd anefeeb8ncef nilmecatshastith £t 55 abuts
description thereof is omtted here . In the catch 72 of this

exanpl €o ahei ptepdof fareyte ndr ithal imaen bedypparsl 73broice ef daechatch
shaft 73 is cut off into a sem-circular cylindrical step part 73a.

As i || estteat sbaifn DA s Nsadptes theal ephparaatedn sbe fir ovi ded hal puaped
around the catch shaft 73, though in the catch 8 illustrated in Figs.
11 andinze the saephparier shiidvideddannshetbat $Peing rictifecdngdeofatch
the catch shaft 12. However, there needs to be provided neans for
prevenBPEgnBhé cat ch shaft 73 fromrotating relative to the catch

outer shaft 54. [0054] Here, the present invention is not
l'inmited%4°% he above-described enbodi nents and may be enbodied in

vari ous formg w thout, departing fogrLyhe, scope of thg present, ; 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 rotational angle of the retractable arm 4 is just before
the closed-state rotational angle. There still remains room for the
retractable arm 4 to rotate in the closing direction.
[0050]
If the retractable arm 4 in the open state is brought into the
closed state unnecessarily, in error, the retractable arm 4 is rotated
to the completely closed state. In this case, if the door d is tried

to be closed into the return state where the catch shaft 12 is fit

in the groove part 48a of the retractable arm 4, the catch shaft 12



[ 0055] For exanpl e, the door opening and cl osing Syst@W.ur2010/0635899
according to the present enbodinent is not limted to the SFP10011
construction door and can be applied ta2assist opening and cl osi ng of
not only a construction sliding door, furniture door, sliding door

and dr gl o Be8! 493 s hhey 24,61 %Sgggstagg% Qeéeff#@f%lf? arm 4.

snall-ézaneter part and y par are not

| t t
. oS 0 IR oo YORD oSG GUadpRgy gic | AOFS omnes

The preésent Speci at ications

oo, 0 o ot 0001 s e sl oo « 5

NUMERAL 3 +[:QQ37 L 0 1 h 4QQmOREU NG AR L Q81LRY, dENL Cnall-diameter part 55a
can be caught in the groove part 48a of the retractakle arm 4 by a
difference of diameter bketween the main body part 55b and the
small-diameter part 55a. When the 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 can be used in a normal way. As the outer peripheral surface
of the small-diameter part 55a is formedcylindrical and is not tapered,
the small-diameter part 55a caught in the groove part 48a of the
retractable arm 4 is prevented from being retracted in the catch outer
shaft 54 and getting out of the groove part 48a.
[0051]

Figs. 14 and 15 illustrate another example of the catch. The
catch 71 of this example has a catch base 11, a catch outer shaft
54, a catch shaft 12, a coil spring 57 and a back cover 56. The catch
shaft 12 is installed in the catch outer shaft 5 to be slidable in
the axial direction. As the structures of the catch outer shaft 54,
the catch shaft 12, the coil spring 57 and the back cover 56 are the
same as those illustrated in Figs. 11 and 12, these are denocted by
the like reference numerals and description therecf is omitted here.
[0052]

In the catch of this example, four mounting holes lla of the
catch base 11 are formed long. This is for adjusting the position

of the catch shaft 12 relative to the frame £. The position of the



4_ retractable arm5_ retractable armaxis (armaxis) 8, 71,pdfie2010/063899
catch 11 _ catch base |Ila_ long hole 12,73 _ catch shaft 55a_ SFP10011
smal | -di aneter part (step part) 55b, 73%_ main body part 57_ coil
spring (elastic nmenber) 73a_ step part

catch shaft 12 can be adjusted in such a manner that the small-diameter
part 55a of the catch shaft 12 can be sure to be fit in the groove
part 48a of the retractable arm 4 even if the retractable arm 4 is
rotated to the completely closed state.

[0053]

Figs. 16 and 17 illustrate yet another example of the catch.
The catch 72 of this example is different from the catch 8 illustrated
in Figs. 11 and 12 in the structure of the catch shaft 73. As the
structures of the catch base 11, catch outer shaft 54, the coil spring
57 and the back cover 56 are the same as those of the catch 8 illustrated
in Figs. 11 and 12, these are denoted by the like reference numerals
anddescriptionthereofisomittedhere. Inthecatch72ofthisexample,
a tip end of a cylindrical main body part 73b of the catch shaft 73
is cut off into a semi-circular cylindrical step part 73a. As
illustrated in this example, the step part can be provided halfway
around the catch shaft 73, though in the catch 8 illustrated in Figs.
11 and 12, the step part is provided on the entire circumference of
the catch shaft 12. However, there needs to be provided means for
preventing the catch shaft 73 from rotating relative to the catch
outer shaft 54.

[0054]

Here, thepresent inventionisnot limited to the above-described
embodiments and may be embodied in various forms without departing
from the scope of the present inventicn.

[0055]

For example, the door opening and closing system according to
the present embodiment is not limited to the construction door and
can be applied to assist opening and closing of not only a construction

sliding door, furniture door, sliding door and drawer. Besides, the



25 CLAIMS 1. A door opening and cl osing system conprising: @c@ab&bossses
which is nmounted at either one of a door and a frame and a door  srP10077
openi ng and cl osi ng device which is nodhted on an opposite one of the
door and the frane and has a retractable armthat is engaged with the

cat ch, dr% V!"s(é%’tl\gﬁg\ri FOS 80(535 gtq]té sgr!aq_s_teqyla eterrehlét?cﬁt Q‘Hiiet IHa fr} body

t he door opening an ng devi ce 1s éengage he catc

retractable q&rrghgoggfcmﬁ g@gflt A HJP %ﬁhﬁtte%hgﬁ"?oﬁﬁs 9&%’ I'gi}s Wﬁf lﬁ@o“

a cl osi'ng dlrectlon he catc as a catc

i's nount g d% ne ﬁé&he door and the frame and a catch shaft
which is |nsta n the catch base slidable in an axial direction
and engagegsWi th the retractable arm the catch shaft has a
mai n body part whi ch is engageable with the retractable arm and a

step part whipgfa Iﬁregeﬁtdegpa&leﬂ:h@lsﬁd 0 thesd@i POt RAdseANPatent
engageable with the retractable arm and the step part of the

cat ch safiti cafd dnlze Nt nactoallog 1@mrane derga aeduait Rogacih oot hehel Bn2ire
state where the retractable armis further rotated in the cI05|ng

di r ect icom taintter ofhehiwhn sbedyxpaklssQfy tiheotpbetelably aedetrb@ce herein.
retractable armare engaged with each other. 2. The door opening and
closing systemof claim1, wherein step difference is provided on an
entire circunference of the catch shaft. 3. The door opening and
cl osi NRESEREMNDEONUMERATMSL or 2, wherein the catch base has a | ong
hol e formed therein for adjusting a nounting position of the catch
base rdl0&t5inje to the door or the frane.

1.. door opening and closing device

4.. retractable arm

5.. retractable arm axis (arm axis)

8, 71, 72.. catch

11.. catch base

1la.. long hole

12,73.. catch shaft

55a.. small-diameter part (step part)

55k, 73b.. main body part

57.. coil spring (elastic member)

73a.. step part



26 4. A door opening and cl osing system conprising: a cat chegMiiesdlobsssgs
nounted at either one of a door and a frame and a door openi ng angrrPioo11
cl osing device which is nounted on an #&pposite one of the door and

the frame and has a retractable armthat is engaged with the catch,

in which, when the door gets closed, {hg setractable armof the door
opening and cl osing device is engaged wth the catch and the
retractable armrotates about an armaxis to give the door a force in

a closing direction, wherein the catch has a catch base which

is mount ed ot %g%%ﬁn%faEQEdQ%% 1 n@nd vishenf amsard nd C%tggt%ﬂa@hlch is

which is |nstalle in the catch base slidable in an axial direction

and engaged - tatt‘_ b'ﬂ%hé%t baet 8Bl § @58Y and a fidiee GEHER R BRKIiAG and
mai n body part which is engageable with the retractable armand a

step panioswhiChielvs chr Quidadiat mauht8dessl M dfodmid hdpbPare aér and
engageable with the retractable arm and step difference is

provi deteOfiraficelhtilgasid cletheicanta Ohrikhengat €8 shgdded withAteRt eltch,
for a door opening and cl osi ng system which gives a door a force in a

cl osi ngndivheehi othaheihd kiecdogetget sosddsathe wakh@ichable armtdi®e t¢af €ébor
has a catch base which is nmounted on either one of the door and a

frame apendngairchcsbalhguhkivilrd s enghgktied thntlidleacahandalse rekirdabbele
in an axial direction and engaged with a retractable arm t he
cat ch siraf tohasea alontbadyapardxishitohgiseehjageableawidire hiew a closing
retractable armand a step part which is provided at a tip end of the
mai n bddyeparibnanghemgageabl e with the retractable arm and

the catch has a catch base which is mounted on the one of the
door and the frame and a catch shaft which is installed in the catch
base slidable in an axial direction and engaged with the retractable
arm,

the catch shaft has a main body part which is engageable with
the retractable arm and a step part which is provided at a tip end
of the main body part and engageable with the retractable arm, and

the step part of the catch shaft and the retractable arm are
engaged with each other in a state where the retractable armis further
rotated in the c¢losing direction after the main body part of the catch

shaft and the retractable arm are engaged with each other.

2. The door opening and closing system of claim 1, wherein step

difference is provided on an entire circumference of the catch shaft.

3. The door opening and closing system of claim 1 or 2, wherein the
catch base has a long hole formed therein for adjusting a mounting

position of the catch base relative to the door or the frame.



step difference is provided on an entire circunference of theeabshossss
shaft. SFP10011
26

4. A door opening and closing system comprising: & catch which is
mounted at either one of a door and a frame and a door opening and
closing device which is mounted on an opposite cone of the door and
the frame and has a retractable arm that is engaged with the catch,
in which, when the door gets closed, the retractable arm of the door
openingandcleosingdevice is engagedwith the catch and the retractable
arm rotates about an arm axis to give the door a force in a closing
direction, wherein

the catch has a catch base which is mounted on the one c¢f the
door and the frame and a catch shaft which is installed in the catch
base slidable in an axial direction and engaged with the retractable
arm,

the catch shaft has a main body part which is engageable with
the retractable arm and a step part which is provided at a tip end
of the main body part and engageable with the retractabkle arm, and

step difference is provided on an entire circumference of the

catch shaft.

5. A catch for a door opening and closing system which gives a door
a force in a closing direction when the door gets closed, wherein

the catch has a catch base which is mounted on either one of
the door and a frame and a catch shaft which is installed in the catch
base slidable in an axial direction and engaged with a retractable
arm,

the catch shaft has a main body part which is engageable with
the retractable arm and a step part which is provided at a tip end
of the main body part and engageable with the retractable arm, and

step difference is provided on an entire circumference of the

catch shaft.



