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OPENI NG AND CLOSI NG SYSTEM AND RECEI VER THEREFOR- Techni cal Fi el

[ 0001] ~The present invention relates to a door ppening ard
closing systemand a catch therefor for assisting opening and closing
“of a dgorY such as a hi nged door B RIETEENng door, of furniture or

construction. Background Art [0002]

Title of Invention: DOOR OPENING AND CLOSING SYSTEM AND RECEIVER THEREFOR

- %

Technical Field

(0001]
fhepresentinventibnrelates1x>adooropeningandclosingsystem

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 déor type, a sliding door type or the like. The hinged door
is a door that opens by rotating. The sliding door opens and closes
by hofizontally slidingona frame composedof ahead jamb and a doorsill.
[0003]

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

[00047]

In the door opening and closing device, a retractable arm is
provided. The retractable arm is e'ngaged with the catch. Before the

'door is closed, the retractable arm is in the open state. When the
door gets ;losed, the retractable arm and the catch are engaged and

theretractablearmrotatesaroundanarmaxisintheclosingdirection.
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Furni ture doors and constructi on doors can be classified into a SFP10011

hi nged door type, a sliding door type &r the |like. The hinged door is
a door that opens by rotating. The sliding door opens and cl oses by

hori zomblly SkidibBg QR £haBengoaPASed &f i& bgad:t@mh aRd 8oor, when
doorsill. [0003] In order "to assist opening and cl osing of

such . ac @0 sm thernedacdy @Y dee 21deen 9penkNgtRAAIEdOSI N SWSieLMlosed
(for exanple, see Patent Literature PL1) . The door opening and

cl osi ngssysd emdaash& ot akemavid chihes truabed iontigd theseane: ffe getdoaipen,
or a frame surrounding the door and a door opening and cl osi ng device
whi ch i shepantedtaibl ¢ hemabheart eafa idue ddder a andx t henftthaempearichg direction.
cooperates with the catch. [0004] In the door opening and

cl osi ngildevi thee doartirsacirles ar mriesiepeowided. affhke r et retablergaganient
engaged with the catch. Before the door is closed, the retractable
armis batwéen opeh ttatastafien arive agdothgerstehosedsandeledtradtadds ¢ahe
armand the catch are engaged and the retractable armrotates around
an arm Bt 82 ¢ e aositmg i @en 6%ate2 Then, a force in the closing
direction is exerted on the door. Wen the armis rotated to the

cl osed state, the door is in the closed state. On the other hand,

when the door in the closed state gets open, the retractable arm

rot at esCarduhd thesarmaxi s in the opening direction . Wen the door

is opened_a predeterm ned angle or nore, engagenent between the
retract %F%”grﬁaEﬁﬁfﬁqﬁficatch is canceled to make the retractable arm
in the ?@§@5Ftate. Citation List

PL1l: Japanese Patent Application Laid-Open No. 2009-114823

Summary of Invention
Technical Problem
[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 retractable
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, itself, 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.
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Patent Literature [0005] PL1: Japanese Patent Application Lai d- Ogsr10011

No. 2009-114823 Sunmary of |nvention T8chnical Problem [0006]

When the retractable armin the open state is brought into the cl osed
state i pp@fgpr, due to a prank or the like, the retractable armand
the catch are not able to be engaged even if the door is closed.

[0007] TH®T € thehere $ier deQlenitS ohNaifg & psedigtat @ookth8pening and
retractable arm of the door opening and closing device still gives a

force idléoenglBsitRe dhiectdorevearatbe] ddeawinonrabul swiggtdigyagement
frame, in order to prevent rattling of the door. That is, en the

door i sbétwédre osedt <t atrel a hetrecrtadllabkemaeteni tiseh fthé Srettactable
rotated to the conpletely closed state. Accordingly, if the

r et r act abh el sarannipd ettled yopénsstiabe & srdwwlightf iimcortrketchosed, statle da a
error, due to a prank or the like, the retractable armis rotated
fromtherzthlosed state, further in the closing direction to the
conpletely closed state.

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 opposite one
of the door and the frame and has a retractable arm that is engaged
with the catch, in which, when the door géts 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 closing direction after
the main body part of the catch shaft and the retractable arm are

engaged with each other.

[0010]
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3 [0008] Then, the present invention ains to provide a do@rrP10011

opening and cl osing systemand -a catch therefor, capable of allow ng
engagenent between the catch and a retractable arm even when the

retractabl e grmdrs coupletely %s@%&%igﬁx@éﬁ'{{oﬁfié ACQEEECL UPANL ang

such as a prank. Solution to Proeto)ﬁbem[ In order to so

t he aboaﬁqmisg&ecdmprc@mp@m,in@@ @SBEEENOInE BE DE ERER +d VAN 1Ahd1S Fhe
door openi ng and cl osi ng system conprising: a catch which is nounted

at eithef oneof andleorrran@ ankr amacardopeAoRy RENENGs A BN Ghich
device which is nounted on an opposite one of the door and the frane

and hasi@ neirnaet a emopdolat el snengageHeWibbr t figd Ceai€ N rdne W has a
when the door gets closed, the retractable arm of the door opening
and cl asttp ek lee arm ehgaged andgdgddericat aheandtthe tetwactmblwhaar mhe
rotates about an armaxis to give the door a force in a closing
di rect idoQr weésethosde, chechehascilaaled elrmbal ¢ hwhdobr icpembumat @ud arl dshieg
one of the door and the frame and a catch shaft which is installed in
t he cat@¢virseéssinaiasicevihh dheagabth dindethh¢ aetandtehdagadn npothateh@bout
retractable arm the catch shaft has amain body part which is _
engageadt &1 BR1EHeP rEeathgbliecaramfangcal st s patnowli EBCT 5ompr dlieded n
at a tip end of the main body part and engageable with the
retractdht €3 Pasd et Ratshepaparthith tife TOxR¢RISsRAf Fhangn¢ Hef the door
retractab{% arm ar e engaged 'th%e ch other in a state where the
ot r actbt & T AFFRSTAI P oFBlat B T TG GPOSTHE b T0aHt GReafA i PR
mai n bod%. rt of the catch.shaft and the retractable armare aged
With ead :ch%leei, }n[%ﬁﬁlal‘lglrec%lon anc} engaged w1t% t%e re ractaebnpe Irm,
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.
[0011]

Yet another aspect of the present invention is 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.

Advantageous Effects of Invention

[0012]
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Anot her aspect of the present invention is a door opening and cl asiPn@11

system conprising: a catch which is noénted at either one of a door
and a franme and a door opening and cl osing device which is nounted on

an opposite %%%%w&gogﬁe ggg}%é&et fi%@@ﬁt\%gﬁ hage as(}%e?? Eag‘ifta?é S8 Mded

that is engage e catch, in which, en the “gets closed,
the retgactiabl e ardpofod hﬁled%ﬁ:c;?ip%%@g,aﬂﬁdckﬂé' Dgegdevife 45 @ngagedy

with the catch and the retractable armrotates about an armaxis to

gi ve thgngporamy fiicerdir R 1&As REndiakecthghgeWhey ekir ter Cad it AP e

catch base which is nmounted on the one of the door and the frame and

a catchrehaddtadii €hurins innshal bedsimg tdierdatich basersthdabéerddtafle arm

axial direction and engaged with the retractable arm the catch shaft

has a naha tedympiat tbodit gheits cehgageahltehwishh fthereetnhgatabl e vairon and s

a step part which is provided at a tip end of the main body part and

engageabt eumi e t beenetfr act ablteaatpplardrsti epodpfltertned dsedprowidethl t

on an entire circunference of the catch shaft. [0011] Yet

anot herofspeeerfct hsguesamh iasvenpirenki sia tatphsfdpla tooretopenitng a

and cl osing systemwhich gives a door a force in a closing direction

when t heetoot Yertee cihosed theheréich ehe Ehechehasgchakbe chirbaxee Higaved.

is mounted on either one of the door and a frane and a catch shaft

which is installed in the catch base slidable in an axial direct'ion

and engaged_with a retractable arm the catch shaft has a main body

part m?ghest%?fb‘ﬁgfé‘ﬁtﬂrb i tH "H&9%Set ract abl e arm and a step part

whi ch igoﬁ)?vi ded at a tip end of the main body part and engageabl e

with th bactable arm and step difference is provided on an

entire circunference_of h_shaft .. A u ffect f
5“3:1(5_ ri ficacg%glgﬁ%%%gv? J‘l%& 111@1%%@%%9%%%{?{%?%%1@%81? a door

| nventi on he pr ésent i nven ep part

IS provj : L t .
e cat Choaha £ and e e e St a £ p S g mn e oy R o tiding
rotatingthee ratgastabie & mHd fhecekoshigndipgstion after the
retractable armand the main bogy part of the catch shaft are

engaged. Wthridd s2 64y HediUN®) a@¢qeridpedie vieatiraAtd Abl &t dBiingy appearance
conpletely closed as a result of incorrect usage such as a prank, it

i S possobltnd @ooet upent Agaat@tdlids isicatievibereotheeatchh asdrt heig. 2 (a)
retractable arm are engaged. Brief Description of Draw ngs [0013]

Fig. 1 islaspeatspestreveavienleblrnsiratl ogedppete and@iof. 2a(kdadrlustrates
openi ng and cl osi ng device of a door opening and cl osi hg system

accor di Hge t oe orrctertblodianantirofa tied fpoesenstieheent i on;

Fig. 3 is a perspective view illustrating a catch of the door
opening and closing system;

Figs. 4(a) and 4(b) are views i1llustrating 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 closing device
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);
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Figs. 2(a) and 2 (b) are perspective views illustrating appear ancsrafor

t he door opening and cl osing device noénted in a door (Fig. 2(a)
illustrates a retractable armin a closed state and Fig . 2 (b)

illustrates t reteac ram i - ; ' 3
is a perspect?@%’3%2m1%fF% g?ﬁ%%%gegsggééﬁ&gsﬂfﬁéggg%ﬁeé%%ﬁ}ﬁ@gg%%g and
cl osi ng-syst€Mdevice; Figs. 4(a) and 4(b) are views illustrating
operations of the door opening and cl osi ng device when the door opens

and closes (Frgy. 4(89 al teisd Rles ohhe F0af okei g gebeseskthFaheh-®sing

catch shaft by the retractable arm and Fig. 4(b) illustrates the

door clasedye; Figs. 5(a) to 5 (d) illustrate the door opening
and cl osing device nounted in the door and the catch nounted in the
frame (Fig. S(B)si 8 @)skdesvepwrdioperathpni 8iagfamntovicaw, dand ddggsing
5(c) and 5(d) are cross sectional views corresponding to Figs. 5(a)

and 5( bdndredspectd debyye (Big. 8(a) FlDustbrdtsesanhexptodect pelspeat i vethe
vi ew of the door opening and cl osing device; Fig. 7 is a cross
secti onalose@wtatet hié gdFolb) oblehi sty e Whoséhyades bearmin the HE gfssopen
8(a) to 8(c) are operation diagrams of the door opening and cl osing
devi ce $Feeec a80dh1g Blst Adtlestirhéepdihnte b et 2l ke pAmtinetlot oped shaite /
, Fig. 8 (b) illustrates the retractable armin the half-open state
and Fig. 8(c)F197udtrattes °tRe a% fatehblvd exene T thenes o aitla aym (Fig.

9(a) is a plan view, Fig. 9(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.
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Figs. 9(a) to 9(c) are detail views of the retractable arm (Fi g. $m9011

is aplan view, Fig. 9(b) is a front vizew and Fig. 9(c) is a cross
sectional view taken along the line A-A); Figs. 10(a) tol0(d)

are det f kﬁlﬁgﬁqﬁ Fig. 10(a) is a plan view, Fig.
10(b) Igé%c%(i%#or\?l%f is aleft side view and Fig. 10(d)

is arighhigide view; F|g 11 is a perspective view of the catch;
Fig. 12 1s an expl oded perspective view of the catch; Fi gs.

13(a) and 13(jp)tRrLe pd QW-d Hdlsctﬂeata't%%cﬁﬂéé H%QEhBBShéde@%V\@ﬁéhﬂlf
catch and the retractable arm (Fig. 13(a) illustrates the catch shaf

fit in thesghoyesfad taforddh@gr ebr @ﬁt@)@éxﬁp%ﬂ} anbddithent36B) the present
illustrates a small-dianeter part of the catch shaft fit in the

groove pavéndioh heiretyacieakirebadnin detafi oeldyi STAcPEBEPESHENENG and
vi ew of anot her exanple of the catch; Fig. 15 is an expl oded

per spectiveing ewsabmanothes eabadpienafi d heedatocdy s F8tgopdbing add closing

perspective view of yet another exanple of the catch; and Fig. 17 is

an expl ofiled dperspecd ihee #icidf whethamotrierd erasrflreme 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 ope‘ning 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.

[0017]

Fig. 3illustrates acatch 8 that cooperateswith the door opening



PCT/JP2010/063899

7 Description of Enbodi ments [0014] Wth reference to the SFP10011
attached drawi ngs, a door opening and 8l osing system according to an
exenpl ary enbodi nent of the present invention will be described in

detail bel ewosIhg doprcopeningragd €| o5k G +3¥S§ ekl S tﬁ@%ﬁf&@ide

is used to assist opening and closing of a door, and has a catc

whi ch nprted PR 8 S 3RiRRdt Be AR r PeRi NGrARd ofl O5d BG tdew. cermbicGht ch
is mounted on the door and engaged with the catch. [0015] Fig.

1 is a pelssPactiven W il tsdt als AYxappeAraRC o r ther TERS oB8Ped Mrame
and cl osing device. A body case 2 of the door opening and cl osing

devi ce f Sy @r eednktBkeuAaR et ongattedndest aageth ashasfd i1@. tAhtapee]ddtig from
part 2a of the body case 2, a notch 3 is fornmed, in which a

retractad eaarcm dass ldrr apgedl 1 ddheratetd dat Bbd e dafah,4whenridteatiablred igets
the horizontal plane around a retractable armaxis 5 and i s exposed

at the obtedd I seececkitgin2pnglp16le retractAadlid lawst Aatedthe dfgp state
2(a), in the upper surface of the door d, a box-shaped hole 6 is

for med cot¢espohdianFdtoshhét it ef toisapet of Sthelhodyteastapleamian fHaies
door opening and closing device 1 is recessed in the hole 6. In the |
upper stRfaledfin HéedsoosdNa Heeehien arPBrfel e of S kPOSI NS taHd axis
retractable arm4 at the position corresponding to th notﬁh 3 of the

body case'Bilemitge sphyarFphse rated Fﬁ%cpétsr’éﬁ?a‘ﬁ?%dhr%a&pti “t hethen, as

ol o5ed 2 s A Bl LT L0 TSR APk L Mot <o
d. 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 door d.
[0019]
Figs. 5(a) to5(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
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[0017] B and closing device 1. In Fig. 3, the catch 8 nmount ed onrsAph®@11

upper-side frane f that surrounds the door d is seen fromthe bottom
The catch 8 has a catch base 11 that is fixed to the | ower surface of

e L L DU B LR Bk S MR L ANl chcocn

prolects romt ase ustrated Tn F

the doogeg; gets i ased 4q @h@eéié‘éé‘daé"tgd‘@e tﬁ%wé%kacéé@l@tw r@;ﬁea{]{lng,

the open state catches the catch shaft of the catch 8

retractgble @dngbokr b ess rltﬁt ahbngrbsed f&a@eosme Qéfﬁ&éﬁé}ﬂ@ra%n@ $hane
retractable armaxis 5 while the retractable arm 4 catches the catch

shaft ldoodhgieniay bhbustdsatef deRribedl i Bhrathe $etidractabhetiaé Mkning
makes the door d in the conpletely closed state. [0018] Wen a

per son @oescioidn 6o theom asell ekases theldoorfod thgptkyossomgiidmmting
the door d is not closed conpletely. Even when the door d is closed

i ghtl yrattheidporf dhealvdeddpserdlydnpl b elddilty omaki igréden the closing
retractable arm4 of the door opening and cl osing device 1 catch the
catch stafection Avd theheépotrhd dperheloorosedettsitel byetdhedreefattably arm
wind or the like, the door opening and closing device 1 attenuates

t he |npéc@foﬁhQrQQQRxﬂpQP#ﬂﬁiaﬂﬂ< oshagdeeidegét cl osed slowy. The
door openln and closing device 1 acts to retract the door d and al so
to sl ow hent of the door d. [0019] Figs. 5(a) to 5(d)
illustrate the door, K opening_and closing device 1 and the catch 8

mount ed on tH%“ﬂo@rlﬁEﬁhﬁxgﬁgdﬁpaﬂﬁr?pg?ﬁbve5@6?“Pg heidgervPRA HRg and
Fig. Is a fraont vi ) nd .5 are cross sectional

v S coroed AT o Bipe O%f( o %Hu"gseﬂfi QPGS IFrrcty pouv
the fr arraB:sé 2by t h %;metff %ch lei‘g in ‘pbe gggr coaD %n% %nlgetcrlaocscarMe
device 1°7STiX e ddor 8 a retalnln sdre ! Es

i"UStr§{£d4'éhﬁﬁ%?%%é'éﬁ%é%%&uﬂh%@ Eﬂ% ggﬂrbgsbSZEP ghGiasing mechanism

22 for giving a torque in the closing or opening direction to the
retractable arm 4 and a damper mechanism 23 for attenuating impact
when the retractable arm 4 gets closed. The arm base 21 is 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 2b.
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 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.
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9 closed state, the retractable arm4 of the door opening and cl agsPrg71

device 1 is also in the closed state. #Mowever, strictly speaking,
when the door d is in the closed state, the retractable arm4 of the
door opﬁﬂj%\ﬂ and closing device 1 is rotated slightly in the opening
di rection omthe closed state. This is for the purpose of

preventing ratd ing 8hLskhe1doera d-y apRlty i@ aanaddi bEopaé E&Iy:ecagé 2
the closing direction to the door d in the closed state by the

retractablecanghdiehiqt HE1 dPOFe OPEIH RAANE £]Qsitig1de¥ireer dom [t ural
Fig. 6 is an exploded perspective view of the door opening and

cl osi nghrdeviseemb e 800t s eperiiag . anth€ la0% Pgsdevi eakkshas dgrdddutely
case 2, an arm base 21 which is built in the body case 2, the

r et r actiabhaparand hauppor & edndos atabhd erally phes @&lm,baske 2Ling baasiotger.
mechani sm 22 for giving a torque in the closing or opening direction

t o t he Tret nradtralitabdenadmahd = idasrpeedmecha s ftive at rehuatd regcond
i npact when the retractable arm4 gets closed. The arm base 21 is
arrangeta bt pehe scéreer 26b ehe bodyragectalile wre baagi buds medde to pass
direction. The biasing nechanism 22 is arranged at one side of the
body caserudn tﬂﬁﬁeamgnga%ait rld dheeke torc il e REMdaipe™ Rethanitdpreby
is arranged at the opposite side of the body case 2 to the bjasi n%
mechani &HR2ECHIBDE P retractapye ggm 4 4e Ske @éﬁ‘h?%s%leeéeﬁaﬁéﬂyl g After

d bed bel aw. The bod 2 has_th rt d

of "1 A MBI G 38, SThel of DL BHIOn T01 TR RE BDAY Sagd 2 1 . Base
haped.  Th b d h | f dend surf th
ongi t ik i & ﬁf«%aﬁ?? o RS CoBRERT RS Tt oHBar e Torad TBYCtLEh of

i nst al I??}%I (Z)anrn?fba;[ he oRan gé ?g' g§§e é r&é r?n%cféelellt g,Rar BfZQ ijxlré€1e screw

body case e Mot ch ned for exposing the retract

4. Thisg O‘% f%qsﬁ% 2 {5 %@FO%CE?EQ%P%H%I"%EE @@&gase D6esgbig: Phg holes

bendi ng a at e. he arm 21 i s arranged

at the geately QE ihe Rodkcase oddbdiigd engid udiviale di resthanadd dsse
a central part fromstructural and assenbly points of view. The arm

base 21y>takes an approximately U shape and has first and second wal l
pars 2la, 21b facing each other. The retractable arm4 is inserted
into betoeemn the first and second wall parts 2l1a, 21b and the
retractable armaxis 5 is nmade to pass through the arm base 21 and

t he retract abitee aremrdctabiebelow roterelsyaconnécthengetthreciteblactahlaxis
arm4 to the armbase 21 rotatably. After the retractable arm4 is
connect &d tTthe He rartmabpais seZbndt hénkr ahbase 24,0871 aserirseitrd g the
connected to the body case 2. Connection of the arm base 21 and body
case 2 retpadealni¢ harmrsél @ft affroertesesi oronshdnomkéhe| Aethecide arm

base 21 and the bodg , mounting_holes 21c and 2c are faorped for
connect #AgSthe &fni ]a‘é% %t?% thé1godyr ddsefarst link shaft 26 is always

given a force of a coil spring 28 of the biasing mechanism 22. With
this spring force of the coil spring 28, a force to retract the door
dactsontheretractablearmd4. Aslideblock31of thedampermechanism
23 is connected to the secoﬁd link 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, if the
retractable arm 4 tries to rotate in the closing direction quickly,
the dampers 32 make the retractable arm 4 rotate slowly.

[0024]
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[ 0023] The retractable arm 4 rotates around the retractablsp1oo11

armaxis 5. The first and second link shafts 26, 27 are inserted into
the retractable arm4 at off-center positions fromthe retractable

arm axis 5. Ag. I NSIEAal I PG Te UG WISl DN 20] Sias e

al ways given a force of a coil sptrin asi ng nechani sm 22.

Wth this sorhdg f H&e fQf-skhe: SRidnSr bBY 28,5 i ?95‘8@ 19 reLyagl stré;ﬁng
A t he danper

door d acts on the retractable arm4 . slide block 31 of

mechani sgx2331 5 gannastieddo dhessesand kbrknghghte27s, Wien the
retractable arm4 is rotated i'n the closing direction, the slide

bl ock 3loprshes the heads of the rods 32a of the danpers 32.

Therefore, if the retractable arm4 tries to rotate in the closing
direction quiDklghe rberdanpel s a¥ make §het raet nactabhhed ar mhd 1eotiat €link
slowy. [0024] 11 As illustrated in Fig. 6, the biasing

nmechani sha 22 3ag st fietaboverareitiiconedid insgth ki nkysdaftto 26ndaithnkhe link
plate 33, a slide spring case 34, the coil spring 28 and a spring

base 35p1§00258) the first hinkeheditraci ablaglearawdss ahsbiugh4de seforamsghle
Wil e the Iinkcglate 33 is fit inthe slit 4a in such a way as to
sandwi carfhe angkhs dtiek3plathe3di fuem |dhkvsidlredy s Aadectd Paesslink
t hrough the retractable arm4 and the |ink plate 33 from above,

t her ebyPtdt@ohhéettiheerrarRtphae e384t 0 Athéheettlart aHICeChrti4link Rlpte
other end of the link plate 33, a_spring, linking shaft 36 is fit

her ei n3>Tht sSRpH g IHHRInGERT £ 36° | B udatf 10 bontBeE TRELRY | Wgrking
spring gk?'ggt ?3% E.g l}sheed I’(:ic:ongo Agétetﬁé'sigggglpring 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 springcase 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
thanthediameterofthecoil spring28. Thecoilspring28iscompressed
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. 1In the spring base 35 and the body case 2, mounting holes
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The slide spring case 34 is nounted in the body case 2 to be |1 nessphynr1

novable. In a side surface of the slidg spring case 34, a protrusion
34a is forned elongated linearly. In the body case 2, a slit 2d is

formed §Q£ f2|et E!rggfcgﬂr? r’fgyclj' ﬂug)gc%%'ﬁ% tﬁ:'&%{)%%f'in% H1edr |35 r@é’%g%glg%yyt%ase

the slideé spring case 34 rela ive

slit 2d,of the body case 2. [0027] In the sllde spring case
34, a hole is formed of which the dianeter is slightly larger than

t he dlaF@@ of the coil spring 28. The coil spring 28 is inserted in
this ho A& t he opposite side of the coil spring 28 to the slide

spring case 3the HARPSPIdh A 33 hfs dhkadseshd Thekspha NP A13sendx1ide
has a hole of which dianmeter is slightly larger than the di aneter of

the coiblspkidng 2BmpetBe28pid EPiPdrgba8el S8 caPresisegebesupesn ihe shaft

slide spring case 34 and the spring base 35. The spring base 35 is

fixed toothe end of the body case 2 by a rivet, screw or the like. In

the spring base 35 and the body case 2, nounting holes 12 35a, 2e

are forfi@e2%br connecting the spring base 35 to the body case 2.

[ 0028] The danper nechanism 23 has the second |ink shaft 27,

the slide bl obk B3 ré¢dmpeitab2s, aamdanpemdiade 438 ignfoandanper insertion

adjusting shaft 40. [0029]
of the slide block 31. The slide block 31 is inserted into the notch
4b of the retractable arm 4 and the second link shaft 27 is made to
pass through 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 31la 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
illustrated 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 21.
[0030]

As illustrated 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
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In the retractable arm4, a notch 4b is fornmed for insertion of t$&e®r0011

slide block 31. The slide block 31 is 1hserted into the notch 4b of
the retractable arm4 and the second |link shaft 27 is made to pass

t hr oug t t i.de,hl

| horsEybF SR 2P I RS Shl st o6k Sl On b qorer
the sligdesblacko3dhe Bohonss dohe i 'c%m%%rrnﬁgsé @BV‘@hﬁgt%Qﬁs $&COMh1ding
l'ink shaft 27 passes thfough. This Is tor the purpose of noving the

sl ide bhogke B¥oli heanhMpuhent herfetagiabl £pacm 3k | 8né elalred s ffusting
illustrated in Fig. 7, ?he head of the rod 32a of the danmper 32 1s

i nsert eghd nt 04¢ hies shdde-ddl ok Ihjusitnear thevereshqoh dherisd i @anddackso.
31 is guided by the inner wall surface 2f of the %ody case 2 and the
wal | surfiacimkt atijubeiagnibase 421abli0030] the backAsaridd wst t Aé ethrigers
Fig. 6, the danper 32 used here is an extendabl e danper 32 having the
rod 32a32 hatThevesi tisdrat 0¥ é&htedaa pad nt Hody heario ,32bpe Maed ltdwe rt, athndRar s
contracts relative to the main body part 32b, a danping force is

gener at ed egailstadive teoh dyenbtef inbethoddB8Geer lavjtusits ngxahplfe, 40wo,Out
upper and |ower, danpers 32 are used in conbination. [0031] At the
end of ¢helbsy hease 2f thre dgamwser bhase3B8 dne déanketaedole3fppdyowesiag
2 have nmounting hol es 38a, 2g for connecting the danper base 38 to

t he bodyhe &P OPPRéNdadperc inklaBderifet I dris the doablH ndhredblesr fioto,
t he danpers 32. I n the danper_base 38, the danper adjusting shaft 40

i s mountEHF A" Adifti RGLERe P 2AYLAF BF LA PdnpersTE2oNTHE finskimper
adj usting. shaft 4 uts to_ the back parts of the ers 32. The,

posi £1 R BTETHE T et STOPY (e L0 GpRroP R 1P O Ty PEs L i t0
can be j.usted by rotating.the d er .adjusting _shatt. 40. Qut, of
three h%l {e}g %Jf&f el ar%%éflrt %éégg%?f%enedlf a&“llsonaqﬁo gl%r%rlr%uﬁi—irnag(:tt%bele
door opepin gggsc i Vi t he d er t i

and Ief%ﬁhhgl S 4f%9§f296?§9$§§glf%%eiEsgg??%ﬁ %?g?ﬁ%P%gﬁ%%ryﬁé Jﬂéﬂyng

adj usti ngrshafin 43 AW Ar §. USEHokAes UAPALpbRE WO HeRPRRI dG-dQ ions
both right and left sides. The direction in which the retractable arm

4 gets optcrf dobbe bogycicase 2ompbhest dapendicng ORo thel &PeiibNgre formed.
direction of the door d. In order to support both opening directions

of - t he Heothél Wilrh thredenpponeide @Y,y retBestwo3fiolas 4bbmaterdordmeking
Further, in the danper base 38, recesses 38b are formed for storing
t he uppele ambdromed darpedsmBers HieseThesesses3Rx Ak yropirdeddédawo,
corresponding to the two opening directions of the door d. Here, the
posi ti opovfesthendiotxio3tind tvioeopedyne aseeZ tieadsof ¢ hehdnge depBadénghe
on the opening direction of the door d, however, this is satisfied by
changi ngeshel pemdi fjedieeeh ibefotheHeodhicassl atreedrl tonkFpanae drensting
the thin plate is enough. ) o o
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 closing direction by the

spring force of the coil spring 28 of the biasing mechanism 22. When
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The door opening and closing device 1 operates as follows. The SrFpP1oo11

retractable arm4 is rotated fromthe ©® osed state as illustrated in
Fig. 8(a) to the open state as illustrated in Fig. 8(c). Wen the

retract | hg Gl.0 te, the Leigsact abl e armd 4.4
gi ven 5%9%§H$%%%§tﬁﬁiﬁo%€gl?o?ﬁo?gggﬁ%g ?ﬂe p?osﬁng d?reé??oﬁ'6§ Q%énSt
spring {01 %gaﬂfnglt ke eQi b SiHd NG138phi hherdi asi NG BERaPhS Bz gdMRA Nt
14 the retractable arm4 is rotated in the opening direction against
the springHORegsOhgtdte-1dlilsnS PRl NOrdh, ither eachgst dbee Ghangei PGiutther
of the biasing nechanism 22. Then, the retractable arm4 is further

rot at edrdtutde iQpeniengpdhi 6t d DRc @tbPasse By ddheychasgehPegdtpdiint of
t he biasing nmechanism22. As illustrated in Fig. 8(c), a force to

rot ate tihe yietdiac aklcdaansmd2bn tAe idperitgtdid eat Fay. i 8 (gener atedtdyo
the spring force of the coil spring 28. Here, at the change point,

t he | i neottoormedtd ngtirhetreflrastabl elrarttheaxipeningodi hecfiostid igdnerated
shaft 26 coincides with the direction where the link plate 33 .
ext endspy am@ springy derce ¢bitdeece hk spetimact 8bl élemem 4t ithegehenae gxpint,

[ 0033] ~ Wen the door d in the open state as illustrated in
Fi g. 8(€h)e ils neochrenediosed thehee raatadtlghhenaxhs § Tothedd 45t Lhek shaft
counterclockwi se direction. As illustrated in Fig. 8 (

‘W S , . _ _ b) , when
passi ng? ¢ KO 1dwdRlgs poFhtthe Réreetiabt Whtee &hm 411K Ridfeh3a $orerdsp and
rotate in the closing direction by spring force of the coil

th
spring 28. fRetor'd iSRS tt}‘ﬁeéﬁﬁéécﬁégéleb%mté P od8NE R Hfdor d

autonattg&#%g . Besides, as the retractable arm4 rotates in the
cl osi ng tion, the slide block 31 pushes the heads of the rods

323 of "the 3! 33240 ThekefonGe LALAILPD-O, 1 ho ahiactabl e AL 4

can be made s he refrac earmd4dis rotate

can be made sfOW TUDIA . Terr ,
noads of - Lhe 7008 534 GF THe darbers 55 Sor THAT L ho dSnAarh 5 an e

resist hipear;smvenent: Rfsdhe e ideigl %q%):f’lﬂhé\‘?@@%irﬁ@thm;a_n g%oint,

retractable arm4 is rotated in the opening direction, the sli

bl ock 3dhg0esrawaybieemthesheads HEotbe thods a32ai Ot nkhe damRedSrei ion
so as not to resist the |linear novenent of the slide block 31. This

i s becapgeH® rSinst @beeei Sf pitef ewdhl eptongopeni agcolreidgay, dit Asecomes
illustrated in Fig. 7, the slide block
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
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15 31 is not linked to the heads of the rods 32a of the danpers 3gpr10011

The heads of the rods 32a are nerely pi@ced in the slide block 31
The arm base 21 and the body case 2 guide the slide block 31 and the

damper s132 S0cisyt g REaueRhepl ayaolod be dampers 32 and the,slide, | e

bl ock 3 en the s oCk IS awa rom anpers

The dooﬁeé’c@@rgf‘&ki%“@oﬁlgo§§§9adg]@\é&e%fe&?y 'giaééaeﬁ?'nﬁ‘?% i sthe leISclko‘fs“lf‘g The

manner. First, as illustrate t he late 3

i nsert egdrh M@ et € a5l Ehé‘%o@% dhe pelyaed ahk e84 6loé]bglfér5c?11:ggicﬂignpers

shaft 26 is inserted into the retractable arm 4 from above and
link platesd3asstd igkadito Ji1hg, et ract abhgeakm4. adhemre thiei & iveock 31

block 31 is inserted into the notch 4b of the retractable arm 4, and
the seconen| tink shidd Ribodis JINser eGyi Fromt heer abhpetabie. arm 4 from
above so that the slide block 31 is connected to the retractable arm
4. Wil eoodel link plate 33 and the slide block 31 are connected to

the retractable aral4, the retractable arm4 is sandw ched bet ween

the first andisedondopehlinpants12kdng2idyiafe 1 he aaspmbasd 12k Heald Nigpwing
each other. Then, the armaxis 5 is inserted frombelow thereby to
connectmamee¥ et Fagisabl ®s aldnatraotefd rarhy b&setix 1iniB@E6]te 33 is inserted

into 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 fhe 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 andthe slideblock 31 are connected to the retractable
arm 4, the retractable arm 4 is sandwiched between the first and second
wall parts 2la, 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, whiletheretractablearmd4 andthearmbase2l 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 21c 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,
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Then, while the retractable arm4 and the arnbase 21 are asseﬁﬁf 10011

the armbase 21 is inserted into the bmly case 2. (The retractable
armaxis 5is inserted into the ceiling part 2a of the body case 2,

%25 Fivits et b s T San g hal B8 peZdndl 26 GOThEeoE 2
A ; 1 j .

cgséb‘é:gf?%éﬁ%”gl%g PR §EE T e TN 2&%??5%“

Spring 18 hkis SAar 1" 56, WAGLCt he Co T SabF T g 2B e | ner Fad P The 34

slide sprdng, Cagerade 5HE SANRGRASE: 3XHS JRIEHLCIaYi & e GREN PG he
24a at the end of the body case 2, rivets are insérted into the

nount i ngodipl @ss2e , andv3ba fe tihshadyy ¢asg 2nantbdlie phiongshaseadd 35a
and the spring base 35 is riveted to the body case 2. [0038]

Next, the tho darpesse32 ai@ imsepredg Bhoet Be atdnddasep2inygi Basdess is
openi ng 24c at the opposite end of the body case 2. The danper base

38 is frivetwd thechmwdpdasas® 2rivets are inserted into nmounting

hol es 2g and 38a of the body case 2 and the danper base 38 and the
danper b@%e8B8 is riveted to the body case 2. [0039] Thr ough
these steps, assenbly of all the parts is conpleted. As the

retractabl e a¥ent, thisetvp rmemientse 333aapdindrrtsld dathl ek @M gpee 21 via
assenbled into the armbase 21 in advance and then, the arm base 21

i s instBre PIHIhEWoay ERSPEROTHE &5serbl Qth?C%iﬁbér@S@ez- The damper
facilitated._ It is onl¥athree parts, that is, the arm base 21, the

spring 22%% 3§51 arfd Tt BT BdMfePORdsE B2 tHatetat 8 reotiett ' £8P HPBYdyI
case 2'hé£ggugg 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 into the arm base 21 in advance and then, the arm base
2l isinstalled in the body case 2, the assembly work 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 S(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
hole 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
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The detail structures of the retractable arm4, the arm base éf 10011

the catch 8 are described below. Figs.1P(a) to 9(c) are detail views
of the retractable arm4. The retractable arm 4 has amai n body part

47 d t 48. . 1n th in_bod 4 i_s. -hole 4
and two T SRATT OIS LS, SRR P e TR e LS4 Bt 48 onsnde red
hori t al f t f . (TRl d 47.
pper St 15 GPEha Rl RURRH T4BY % griobve At LABG TA0F ook s 49

i nserting o@@h&fﬁrﬁ%@%g Qﬁ‘&fifrflé?eﬁ@t%g h%)igyﬁef%rg%\é%éupé{if'A%fw(qenngths

extends froma oi nt of e arnpart the tip en

iTTustraf ed,din Jhe1CHes8c8e6hi onalhireWuok) Fi GindH Ghe bathastdei el tn 4
parts 49, 50 of the groove 48a are different in height from each

ot her (1£ngf hsel FpbRrdzan,akndi c2eth Whd it theid i edMeRot ife groove
retractable arm4 is in the open state, the catch shaft 12 is

i nsert esh g atiea @ghosyen pakto A8acvyodre ppen 43yl offhthe tgrwoMecpatHart
48a. Then, the catch shaft 12 abuts to the higher wall part 50 to
rotate theabets act atilee rdrghe4d. wWaAltLh paatabDonootot hiee rete act tatd e syl 4rm
the catch shaft 12 noves toward a closed end at the back of the

groove par tWi4BaroWaenon hef rtokatrebnattantt emwf 4t hehe etatadt abk&tatinmpves
passes the change point, the retractable arm4 automatically rotates
in the ebwsitigg direxad amdyatt Hdes ppeiakg ofortée efropkie ekt $pai ngihES dde
that the Iower wall part 49 of the groove part 48a abuts to the catch
shaft 120taheonet rdlgbloé &P BeFbRateRle Aihd Pr6SEd Shateaidh RH& L,
wall part 49 in contact with the catch shaft 12. Then, the door

beconestet dSEdatab4E arm 4 autepategr ehy dpfAtepindhent ef P A gisdvien
foscr | bad THE GBFATE TGt o% hREcin SBRAPE 45 36" PRGN SRVER YREL Bart
e A R P
Fower vaFT b ftiisd Gans iR kel ot dEe FTP Ty MartbafRoe SV Adtftact

part 48g;Jhend avercyaldsfarty 497has, apnd ngbdneck sdaca A%y for the
catch shaft 12 to enter the groove part 48a easily. [0042] The

mai n bodyopart 47 of the retractable arm4 has the armaxis hole 44
for insertion of the retractable armaxis 5 and two |ink shaft hol es
45, 46 at of frieeriag@ichpeshtt ons dahosht Be EdNgasosehps et 4Hhe akti & Siidpoint

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. 11 and 12). When the retractable
arm 4 is in the closed state, the catch shaft 12 abuts to the lowef
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 inclined surface 49a 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 armaxis hole. The first
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18 and second link shafts 26, 27 pass through the two |ink s%é#? ngmnﬁ

~holes 45, 46. In the main body part 471®f the retractable arm4, the

slit 4a is further fornmed for insertion of the link plate 33. This

mocy popbd SR LR L0RsELBIG SNl gl Be bR AgEUoRspl st e UL
Shart hore 4b. TR Dorvact sy Brhr4T] Simener oot or SEMBy T ParE A Bt e
e T e L AN ot e

whol e. The A1 mhRage 21nkas: @ thast Medd 48art 1R dieh SYPPRTtHEat A& ody
| ower end of the retractable armaxis 5 and a second wall part 21b

faci ng phet f47r st wd kepantt 2l e anich Py AHdadtEpras uppesthdig rbhel Apperion
end of the retractable armaxis 5. The first wall part 2la and the
second wal theaslilpikawe 3hol eBh 69 dotch ngerits rgubhedr ebraigs abi ek ayHart
axis 5. The retractable arm4 is sandw ched between the first wall

part 2lacaed @.heThecosdraaldblgaptrm24 b sofahhéaaturbdasey 2hjandidhenolding
retractable armaxis 5 is made to pass through the arm base 21 and-
the reteofctaple. arm 4 from bel ow. Then, the retractable arm4 is
connected to the arm base 21. As rotational novenent of the

retract 8bP€3hrm 4 is guided by the first and second wall parts 21a,

21b of the arm base 21, the retractable arm4 can rotate in a stable
manner. In a 5@ d@riPackootl the arier detaal | Virn of1hhofatheagent basdhe
21, a mounting hole 21c is formed for connecting the armbase 21 to

t he body*& 2L AStpb aé?prﬁod%%t?]},y H SRdle &5 fatRodad iTef grRele$orel
idi th li b k the d 2. 0044 t i

2 Pt e Aot | S hE ket P5oPaTPRAS B iR cad ot B ety b e

62 i s ToFfiEd: h8"b " JPPSTPSBIPEd Tiivo"thE v 1

o of AR pAne S BRALL UM OGNS e D BENRLSRL AR Ra L WabE D1,

of the gﬁ@ﬁ%ﬁﬂd%h %ﬁ%l% U t%ﬂ‘é %\%é)te{}eehgv@f aﬁgrgéﬁ%cocfaﬁl@eamglaexis

ceiling part 2a of y cas ower end of the retracta

arm axi §, 51 $YRROr {801 bya the fthisely Eheste@hd pant p21a and f1he noles
upper end of the retractable armaxis 5 is supported by the ceiling

part 2agofrdharRedyiedsend pderideasecenc wakk parttdlBetNsctBBle arm 4
retractable armaxis 5 is supported at both ends, the support

-strengt hsofatidnei diedd asdtadden ahy @irsStSwean barcnergased. ts ddeoruppedll

end of the retractable armaxis 5 is supported by the ceiling part 2a
of the bpady ZTHse 2 tard atrlvebseeont aadl | tiparte t2ZHetab leherar axbase 24 made
the thickness of the second wall part 21b of the arm base 21 can be

r educedtotdss shéhghtigbfthiherdobasepeniang Bl reltasicigbdevace 41fcan dyelow.
reduced, and the hole in the door upper surface can be nade shall ow
Besi desThes: t ke f restaaprb be cow @\ﬁfﬁs parrecad, tR1thararmprioyseledl i n As
the arm base 21, it becones easy to assenble the retractable arm4

i nto t hEChR i bk moVermRd afntbase PR G R aract vkt gByechpEctporfirst

noldingagé ééﬁ%gh J;¥%4%%rts 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 2la of the arm base 21, a mounting hole 21c is formed for
connecting the arm base 21 to the body case 2. In 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
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Here, the arm base 21 has only to support at |east one end é% t hesrp10011

retractable armaxis. 5. For exanple, the second wall part 21b of the
arm base 21 may be omtted and the retractable armaxis 5 nay be
supported bet ween the first I'l_.part,21la of the arm.base 21 and.th
cor T ST e bty Las B b8 BalY (e Relractint ot it ee
5 maybe Q only betwee fi past. . n
aﬁx‘r'go‘l’abéet% Uit s %%‘g@egg%ﬁgﬁ dbEé’crggk{nﬁ 84 1%%@% a%(;%g% ds

wal | part of t'he arm not e celling part

the bo%&@é?lgn%[p%(}%@a o_%oche body @&52 . 1]T1rf%nﬁip T %ﬁ?fg‘éé%ﬂ tNé %‘@%ond

of the catch 8. Figs. 11 is a perspective view of the catch 8 an

Fig. 13,im %Br%XPiQQﬁdtB%r§ﬂ§@ajs\é32Yi £y iQf cbheacatigh Brniheogdt Ghr&ace
has the catch base 11 mounted on the frame f and the catch shaft 12

proj ectdngcHd ase i hien £ Lt base dlshdhevdetdasd abl e emidwel- he daorhe
opening and cl osing device 1 catches the catch shaft 12 of the catch

8 to opetwdutaiesarihgxdo@ id. siffdrted by theAshidh uSinsat edll npdttg21a
12, the catch base 11 is fornmed into a rectangle. At four corners of

t he cataxd base upberf end cdHuHcerstimkcsabéw aourdsing Shakesuppariaa® by the
formed. At a center hole Iib of the catch base 11, a catch outer

shaft 5Zflhimgupaditngatdie tdeat bhdghadse 12 and shedee¢ond heldxpakt 21b. As
directionis fit therein to be connected integrally. The catch outer
shaft 57he akedsrar sl Yeowray ixadr PcaF shaperten aheb ol edndsor itPisersalpport
surface of the catch outer shaft 54, a flange 54a is formed, and the
catch ottetnEHaPt B retpashedle s ehes hofen HehipErenhecdat é1F Pag &PPer
until the flange 54a abuts_to the catch base 11. On the catch .outer

shaft 59 2Hh C6VERCERPLE REAMELR P tifeSEPBOFEEMH PRt Badie Sradart
side of.the tch base 11. _ The back cover,K 56.i.s provided to suppor

the coif® spri dé(scﬁﬁee?a%wc&?%rﬁ?ecrqnq ﬁ’atlﬂrepgégkbg%v }r B %m base
support,bar_.56a, i s, forned ich is fit.in _the nter..of _the

spring 57 ttohes%B[l)g}r({leﬁeo%e{:t\ggehggﬁ?)l%%gw??i. ﬁao‘(rhéﬁ% bEE Fﬁgt }ﬁ%géca o

out er %fltﬁél%e ,. ¢ Eep}t{'e toé%hiesdfaggr'%% B ta% %E%E,Engﬁﬁééﬁé t]ﬁgan

approxi mately cyl’i ndrical “shape and 1s enclosed at a tip

tip end,of chhecgatfly s8R Ho 1201 n @ HeYhb HALIGRL SiBHd cdibanBiehafaldha1S ow.
formed as a step part. The catch shaft 55 has the small-di aneter part

55a antzas @), hodympard; 18%banfiheetBhl hady parts Soba) YRR tAGvided
slidable by the catch outer shaft 54. The
in the arm base 21, it becomes easy to assemble the retractable arm
4 into the arm base 21. 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 5 may be supported only between the first wall part 21la and the
second wall part 21b of the arm base 21 and not by the ceiling part

2a of the body case 2.
[0046]
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21 smal | -dianeter part 55a is formed to be concentric with the nmasAr10011

body part 55b and have the dianeter sn® | er than the dianeter of the
mai n body part 55b. Wth these small-dianeter part 55a and mai n body

55D, diff i | ' | ! dREE
part step gl fharange: bs. pr vldad gt he bl poends af, the gaigh o o

shaft 55. The n isinserte e mai n bod

of 1 hegﬁg&g@ggéme%@w@? t%@t&i‘cérggia’}@ Iéi?i'i %2&'@83%»{% to‘é(%?’bésﬁgs%ieucttive

g
catch and the back cover to nake the catch shaft

from t he; CRIEH QI 1 Akl Sfne The SRt Shakk Batks BRIS 10 ddlinddPBn
the catch outer shaft 54 until the flange 55c of the catch shaft 55

abuts tend hersheps didd anpneaddn the ricnner pE@ﬁéE’B@ﬁﬁ' £ soh faee ftdih@ase
catch outer shaft 54. Needless to say, the catch shaft 55 nay be

pushed int o mhkereatehtayt erashaf orS4hagabdstogdrel iiplandgclioseagodetiee 1
catch spring 57. [0049] As illustrated in Fig. 13(a), when the
door d t¢stch@seathe catendehiafo I efenher@ittdi Bgtof opdre adabrldset tiee door
retractable arm4 of the door opening and cl osing device 1 catches

the catéh shaft 12 to give an additional force in the closing
direction, even if the door d cones into contact with the frane f.

That is[OWhéh the door d is closed, the retractable arm4, itself, is
not rotated to the conpletely closed state and the rotational angle

of the retractablldugtmadedsifubig befdor éheheatFbsersstldt é Sr paRFANEILO 2
“angle. There still remains roomfor the retractable arm4 to rotate

in the EPOSFMY R r &&t F6HT FOPBOYS Of the |qatihebpser dét abPRr aF PHAUL§HPUNK

e opepSLale.L s, BLoMENL, ko, Lhe ol osed gl oS IneRsT sl Xe i caccn

state LIothiz coself Al Sond b5 bolen b bs ehessi g ieg o

of theyéfléggkqgkgagigl%ﬁr%%%i%ﬁpﬁpf§g%k%r£%n1%;beconnectedintegrally.
The catch outer shaft 54 takes a hollow-cylindrical shape. 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 11b
of the catch base 11 until the flange 54a abuts to the catch base
11. On the catch outer shaft 54, a back cover 56 is connected thereto
from the back surface side of the catch base 11. The back cover 56
is provided to support the coil spring 57 as an elastic member. In
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
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cannot be fit in the groove part 48a of the retractable arm 4. Asrpr10011

illustrated in Fig. 13(b), as the snal21-di aneter. part 55a is forned
at the tip end of the catch shaft 12, if the retractable arm4 is

rotatedgf ﬁr@éﬁ? g%eysé‘a! 9:3%@%&%?0 t%:'%o%@%lnlt qi Wh%h%%@éir?%%dy

can be caug 1t roove part retracta Ie arm

differ gﬁ%& %bedéﬁaﬂjiﬁe Q%tewgggmibgr %{ll%%g%?g;ﬁhes%ﬂaﬂ\%‘g,e&hgf the main

smal | - ter part 55a. Wen t part 55a of

catch shaf ph2tCosy be yGaughtedd shaelgeeameteergaﬂ@@59far§ch§1am body part
retractable arn14 the retractable arm4 can be rotated to the open

state, s8Wl igtdpexi fys@entheigabedy sad tatlZhd klipbenabbe 41 heeaughtrt
in the groove part 48a of the retractable arm4 so that the door

openi ngs aNd Tlke0sh Bgh deyt Loy GaN iBeinsedt&A O maay. bésy theroWser of
peri pheral surface of the snmall-dianmeter part 55a is forned

cyl i ndrtlcalcaantt E5afibt53 ap@hedsatdie ssirdldg di7 ahetpdragealr be bbas g atghtcaiteh
the groove part 48a of the retractable arm4 is prevented from bei ng
retractegthin thencatek bat:ércemtSEBAtcamk@etthbngabqh sfafthed gricdveérom
part 48a. [0051] Figs. 14 and 15 illustrate another exanple of
the cat®ele cRiehcaredr Bhajit BRI s Bxampltehhaba st it ¢h ade tP1jub e vhe
outer shaft 54, a catch shaft 12, a coil ring 57 and a back cover

56. Thec®efltRUSRAS $hadt |54 Pﬂ%%hmlf@jf.lﬁneﬁe‘f htbat@tdhapets 3pabats
slidable in the axial direction. As the structures of the catch outer
shaft 54° %fe SESPcﬂlgﬁ%’F%ncﬁ in ﬁ@ecbvvegp%wgﬂseﬁénaumeCBa%% %}fv&atc
56 are the sa st ustrated in thes

Gt o by AEA TS I of SPEES huidb s SR GBSER: %’Q?Bﬁmaevo " gushed
onltted her 0052 catch of _this gxanp f our

rount g 1) ehse[ 35t %%tera%h%tb'ééeaﬁla%g i e g R & frps geten
adjust|£§& Pppsition of the catch shaft 12 relatlve to the frane f.
The position of the 23 catch shaft 12 can be adjusted in such a
manner th@tqf he 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 retrac}l@bi@u@ﬁﬂéﬂe&inr@igfit ed (Lo, therconplebel ¥y islospd St at @rder
[ 0053] Figs. 16 and 17 i Iustrate yet anot her exanpl e of the
catch. dhereateh F2tolihbist exanpberis, dinff eeentcfswpm then cabehc® door
illustrated in Figs. 11 and 12 in the structure of the catch shaft

73. As d¢penisig ucidutcdesahgt Hevead ch drmaseheldl theatcehcauskafshed tt b4yivichen
coil spring 57 and the back cover 56 are the sane as those of the

cat ch 8dditusimalt ddrice Fhgshe Il caichgl@irehesenarevatendt edebyothel Icickes
reference nunerals and description thereof is omtted here . In the
catch 7nigd qaitecéxaphetheafdne énd Bhah &yl iwidri ¢ak AePh body cpased,
73b of the catch shaft 73 is cut off into a sem -circular cylindrica
step patite ¥8araasaple @t &t dd sied fr hi 3 nekarptated ke @T%Eoﬁﬁi?t%h)ﬁ cgesed
provi ded halfmay around the catch shaft 73, though in the catch

i 11 ust r3ted PROFTIYS roiftéﬁaaif‘n@{lﬁeogt 58FF3F§ +o et l&nj‘f%before

entire nferen e .of the catch sh ;ﬁl there needs_t o
bo. pr oviHd IHERHS SEaF SpF Vet Ty PRE Eat cHiSHArEL 78 TFUMM oL ao g che
relat'VFEt§gét§%féné¥%.QUter %Q%&% ?% the closing direction.
[0050]
If the retractable arm 4 in the open state is brought into the
closedstateunnecessarily,jj1error,theretracteblearnw4isrotated
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
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[ 0054] Here, thepresentinventioni snot SFP10011

i mtedtotheabove-descri bed enbodi nent2 and nay be enbodied in
various forns without departing fromthe scope of the present

nvent | ohnd0058lesc i crEOL:BAPLE, . e, daor. aPeRing AndiCl 08hng.  as

systen1accord|ng to t resent enbodinment i's not Iim

constructi oo doary aRdrean pe @PP'dse%teosﬁﬁiS&l&Q@EEf‘%a%d 565084 NG 9feq
not only a construction slldlng door, furniture door, "sliding door

and dr ayerthdesiglesd tdre t 24 Ghess <5@Ek epal i $hepes Of r4Bable arm 4 is
smal | -di ameter part and the main body part of the catch shaft are not

l'imtedré®atound and oo ber HOf YaVsesUehats, quadsangut-an ank@8%6part 55a
The present specification is based on Japanese Pat ent Applications

No. 200824 0fhdgHted nonhAugusbv@lpa20088a tdfe tért ireeraontpbesanh 4 by a

whi ch are expressly incorporated by reference herein.
difference of diameter between 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 isnot 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 denoted by
the like reference numerals and description thereof is omitted here.
[0052]

In the catch of this example, four mounting holes 1la of the

catch base 11 are formed long. This is for adjusting the position

of the catch shaft 12 relative to the frame f. The position of the
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REFERENCE NUMERALS [ 0057] 1_ door opening and cl osing device 4_  srFp1oo11

retractable arm5_ retractable armaxiZ (armaxis) 8, 71, 72_ catch
11... catch base long hole /12,73 catch shaft 55a_ snall -di aneter

part (Séa?rpckpgﬁg)ftsi%caz:%% adjﬁ@é&i dis}/ucﬁfigtmanner 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
structukres 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
anddescriptionthereof isomittedhere. 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
oute; shaft 54.

[0054]

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

[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
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57 coil spring (elastic nenber) 73a_ step part 25 CLAIMS 1. A shpaor7

openi ng and cl osi ng system conpri sing:24 catch which is nounted at
either one of a door and a franme and a door opening and cl osing

devi ce 9hiel de i edna.an, PRANSILE 1008 Ohet DE AAOK ARdchBel{aTRoay

and has a retractable armt is engaged wt

when the, doass gels cﬁkeﬁeghafb%fét ro%“l@!ﬂh%eér% oo drhe a%%%a?p@é"ﬂlglygon
and closing device is engaged with the catch and the retractable arm

rot at ess@bRUL s au MKl A.0 give the door a force in a closing
di rection, wherein the catch has a catch base which is nmounted

on the p@@5@j t he door and the frame and a catch shaft which is
installed in the catch base slidable in an axial direction and

engaged with The natasacttabkpeatfication ide eateeh shaf Fapase e matent
body part which is engageable with the retractable armand a step

part whipblisapravs ded #0093 190d faflethenmaiipubody0paz@®0@ndche entire
engageable with the retractable arm and the step part of the
cat ch shafitempsl ¢hevhriatly autealsixe rasmlar é nengagedtedt by eaebeotihes ligredn.
state where the retractable armis further rotated in the closing
direction after the main body part of the catch shaft and the

retractable arm are engaged with each ot her.
REFERENCE NUMERA

[0057]

l.. door opening and closing device
4.. retractable arm

5.. retractable arm axis (arm axis)
8, 71, 72.. catch

11.. catch base

lla.. long hole

-12,73... catch shaft

55a.. small-diameter part (step part)
55b, 73b.. main body part

57.. coil spring (elastic mémber)

73a.. step part
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2. The door opening and closing systemof claim1, wherein step srpr1o11

difference is provided on an entire ci2kcunference of the catch shaft.
3. The door opening and closing systemof claim1l or 2, wherein the
catch base has a long hole formed thergeiys for adjusting a nounting
position of the catch base relative to the door or the frane. 26 4.
A door opening and cl osing system conprising: a catch which is
nmounted at either one of a door and a frame and a door opening and

cl osi ngy dexi geo W G iy MRUNAd sQRGABYORPBRASELRE P81 0 ; thecHdoal andn is
the frame and has a retractable arn1t%at is engaged with the catch,

in whi chiounten dthe idoer gaksoel 9sesbr tdiel retrragtabhe araof dfenideprand
opening and closing device is engaged with the catch and the
retractabbeimg rdawicat ehiabotit atuat & o Sart @pgiosa tehendoof #hd alaxer iahd
a closing direction, wherein the catch has a catch base which

i s nountke orenchendnkasfa titer doarbdrdatrhet figanes amdagecawchh stied tcatch,
which is installed in the catch base slidable in an axial direction
and engagediwin,hwhhe tlet cactrabkesarigsed, the raereat@dhlslait ohashe door
mai n body part which is engageable with the retractable armand a

step pa?RewWmMETAN{ s lpsdvoday ige bs enpasad wathitie pateh bodyhsarat rargable
engageable with the retractable arm and step difference is
provi de?dFBF P it PPEUET PR uRFeristice tof JiHe Bae dposRafpreesin g Gasing
for a qgor openi ng .and cl osi ng system whi ch gives a door a force in a
cl osi ng?Hf Tect’on ltthe door gets closed, wherein

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 arm is further
rotated in the closing 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.
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the catch has a catch base which is nmounted on either one of the 36610711
and a frane and a catch shaft which is28 nstalled in the catch base
slidable in an axial direction and engaged with a retractable arm

the catgh shaddr hased MRidghdPRA%sRAGt sYRieh EsmePRgageabl & Midh tihgich is

retractable armand a step part which is provided at a tip end of the
mai N bogyupeed andiengageabl erwht Bodbheak@td atzak! enar M dédd opening and

step difference is provided on an entire circunference of the catch
shaft. closing device which is mounted on an opposite 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
openingandclosingdevice 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 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

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.



