1 DESCRIPTION Title of Invention: DOOR OPENI NG AND CLOSI NG DEML k10058169
Technical Field [0001] The present invention relates to a &®proocs
openi ng and cl osing device for assistirfg opening and closing of a

door, such as a hinged door or a sliding door, of furniture or
construction. Background Art [0002} CRIPTIOII{]urmture doors and
construction doors can be cIaSS|f|e§ into a hinged door type, a

sliding door type or the |ike. The hinged door is a door that opens

by rotating. The sliding door opens and cl oses by horizontally

sl i di ng QA &2 Jif 4T HRATRISEBRIR %P‘E%ﬁ%d A 2NDsANdOYESiTcE [ 0003]

In order to aSSISt opening and closing of such a door, there is
provi ded a door opening and cl osing device. The door opening and
closing device is nmounted on either a door or a frame surrounding the
door, anRdreQeparatiesth a catch, which is nmounted on the other of
the door and the franme, to attenuate inpact when the door gets closed
forcefyloloyihy wind or the like or to assist a half-open door to be
cl osed conpl etely.

The present inventionrelatestoadoor openingandclosingdevice

for assisting opening and closing of a door, such as a hinged decor

' 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 ahead jambandadoorsill.
[0003]

In order to assist opening and closing of such a door, there
is provided a door opening and closing device. The door opening and
closing device is mounted on either a door or a frame surrounding
the door, and cooperates with a catch, which is mounted on the other
of the door and the frame, to attenuate impact when the door gets
closed forcefully by wind or the like or to assist a half-open door
to be closed completely.

[0004]

As such a door opening and closing device, the patent literature
1 discloses a door opening and closing device for opening and closing
a door with use of a rack and pinion mechanism in a main structure.

When the door gets closed and the catch of the door abuts to a catcher



[ 0004] As such a door opening and cl osi ng devi ce, therqrakenbosseo
literature 1 discloses a door opening and cl osing device for openiSAg10008
and closing a door with use of a rack @&nd pinion nechanismin a nmain
structure. Wien the door gets closed and the catch of the door abuts

to a cafehilr & MRl Jdie 1900 rePeNINAd rANtheli Q) NG e WG h N Giembe r

catcher nenber catches the'catch and retract's it to a retraction

Posi ti iyt AdOERE £9FchthE alhalctRBIbero rLeteehichg ohhgosat €bn!l esuldcs ce
froma spring force of a helical extension spring. The spring force

of the Ml itgRl GRS QIR B&tirh cGAMERIRD datlch Felalifkacthirem Hoesing
of the catcher nenber by the rack and pinion nechanism [0005]

The patfyicd bEef alelliead dks6ho56s s%)ﬁicmj. opasi fHer e fores e tleyheaical

for opening and closing a sliding door. In such a door opening and

cl osi ngxdevisden whehnthes Hdrdidid cdpontges e rosad o fetr-asko Arthe catcher

catches a catch of the sliding door and retracts the sliding door to

a retrasiber pgsitheorack forc@ihdont e ctiadlsmarmretracting the

sliding door results froma spring force of a helical extension

spring [@dfrddcted to the crank arm The helical extension spring is

directly connected to the crank arm and gives the crank arma force

in the retra@hengadenéctibaraCirat? otisdbesataemods togreativrge an@0G6psing
device for opening and closing a sliding door. In such a door opening
and closing device, when the sliding door gets closed, a crank arm
catches a catch of the sliding doer and retracts the sliding door
to a retraction position. A force for the crank arm retracting the
sliding door results from a spring force of a helical extension spring
connected to the crank arm. The helical extension spring is directly

connected to the crank arm and gives the crank arm a force in the

retracting directicn.

Citation List

Patent Literature

[CGO06]

PL1l: Japanese Patent Application Laid-Open No. 2009-84946

PL2: Japanese Patent Application Laid-Open No. 2009-114823

Summary of Invention
Technical Problem
[0007]
However, the door opening and closing device disclosed in the
patent literature 1 has a problem that it is likely to be upsized

as the rack and pinion mechanism is used in the main structure. As



PL1: Japanese Patent Application Laid-Open No. 2009-84946 PLAtT/4r2010/058169
Japanese Patent Application Laid-Open No. 2009-114823 Summary of SFP10008
I nvention Techni cal Problem[0007] 3  However, the door opening

and cl osing device disclosed in the patent literature 1 has a problem

that itidgdikeliveo kecupsi;zed éénhB@ $8CknBoG4PH Nt QN NBCHAY SMaing the
used in the in structure. As 3 it Is upsi zed, the device cannot be

enbeddegiind he 890%it AWHy s de 68 tRel Y tlalbgﬁ ;&g hdde there

door in an exposed manner, there arises a problem of bad | ooking.

[ 0008] arises éT@Qd@QQﬁlQﬁﬁ&b@gl@@@l%bOSIng devi ce disclosed in the
patent literature 2 has a problemthat the operation of the crank arm

is unst/@plogjas it is directly connected to the helical extension

spri ng. Besides, the helical extension spring rotates around its end

in the | ongi ruei @b rdiokheetingn aadsl thes¢hankeater aiate®sedThns thaupasent

a problemthat the width of the door opening and cl osing device

cannot lheareduwced. 2 As st ke pdobrl copehiang tard opkasitigndevti cael sraninted is

on the frame or door, the door opening and cl osing device needs to

have ausmlalbdr asdithis directly connected to the helical extension spring.
Besides, the helical extension spring rotates around its end in the
longitudinal directionas the crankarmrotates. Thiscauses aproblem
that the width of the door opening and closing device cannot be reduced.
As the door opening and closing device is mounted on the frame or
door, the door opening and closing device needs to have a smaller
width.
[0009]

The present invention was carried ocut to solve the problems of

the conventional door opening and closing devices, and it aims to

provide a door opening and closing device that is small in width and

capable of stabilizing operation of a retractable arm.

Solution to Problem
(00101

In order to solve the above-mentioned problems, an aspect of
the present invention is a door opening and closing device comprising:
a body case elongated in one directicn; a retractable arm which is
provided rotatable in the body case and rotates from an open state
to a closed state; a first slider which is provided at one side of
the bedy case and moves linearly in the one direction in conjunction
with rotation of the retractable arm; a second slider which is provided

at an opposite side of the body case in such a way that an arm axis



[ 0009] The present invention was carried out to sol veegiezo10/058169
probl ens of the conventional door opening and cl osing devices, andrPtooos
ainms to provide a door opening and cloging device that is small in

wi dt h and capabl e of stabilizing operation of a retractable arm

Sol utian, %prgEgp%gg%Fggéﬂger of the Qe?E?EEaBQeSQLMeiérgéndwiChed between

above- nenti one _ an aspect of the present inventionis a
door opepl ng ,andgliasingndevheesConRh! §11er aar?&%%%o%}é%ﬁ%%%ﬂ@; in
one direction; a retractable armwhich 1s provided rotatable in the

body case apd rQLALES Jf AN 2 OReRE+IIAL §ikd 3520380 ke @cltirhetaple
slider which is provided at oné side of the body case and noves

li near lafni;N at Be2QNBGUMERSEL Ofn i dh CONjINGLIGRRY Witt RRhEObALT H1uOTod MBe body
retractable arm a Second slider which is provided at an opposite

si de ofcakesbadyicase theSstChs@ svadMah 8ReabAraXiSecdi@s; &nd a damper
rotational center of the retractable armis sandw ched between the

first sihider igngrbhedsacendeisd idiiosained wiidehoffoves bodigatdde iamd Resists
one direction in conjunction with rotation of the retractable arm a

bi asi ng imeaheatowhheht o pheviededdas] ider prdcsieda Oie bhe shadymanaser ghides
bi ases the first slider in the one direction; and a danper which is
provi detheatretlracoppdei bemsideclod doden Bady ecaskeiasingebosts in m@appening
novenent of the second slider, wherein the biasing nenber gives the

r et r actdbleetdaiom, i anttheh@pahetraeteaatbbdsi agnfigr ¢ae npan vpeEnd ng rotated
direction, and when the retractable armin the open state is rotated

in a cliosanyleliretdioredyica pyedaterdd trrauniamyl englenpranorde thieabiinging
menber gives the retractable arnma biasing force in the closing

di r ect nemberid weehe hetracrabialire dpha $5ng §paced nittha akogipgdagection,
direction, the danper danps rotation of the retractable arm .
Advant &geouwscrf tiet Fesfracheddei 4 dg1rptated in the closing direction,

the damper damps rotation of the retractable arm.

Advantageous Effects of Invention
[0011]

According to the present invention, the first slider is arranged
at one side of the body case and the second slider is arranged at
the other side in such a way that the rotational axis of the retractable
arm is sandwiched therebetween. With this arrangement, as the first
and second sliders move linearly in one direction with rotation of
the retractable arm, it is possible to reduce the width of the door
opening and closing device and stabilize the operation of the

retractable arm.

Brief Description of Drawings
[0012]
Fig. 1 is a perspective view illustrating appearance of a door

opening and closing device according to one embodiment of the present



According to the present invention, the first slider is arrangem&bossiso
one side of the body case and the second slider is arranged at therrioo08
other side in such a way that the rotatdonal axis of the retractable
armis sandvvi ched t herebetween. Wth this arrangenent, as the first

and sec e.rs nove linearly in one direction with rotation of

t he retract e ‘arm it is possible to reduce the width of the door

openi ng and %‘%?'EMQFMh&Q En%ﬁg§g¥%§éét{JE%QQ é%ﬁﬂﬂ@t?gtﬁﬂﬁappearance

retractabl e ar Brief Description off Drawi ngs [ 0012]

per speci \E%eVbl%Wr' b%aé‘ﬁiﬁatéz'i‘&l CRPEA ANGS i¥e RodARLd §n' QV&&H 0(@?1 a)
Figs. 2(a) and are perspective views illustrating appear ance of

the doqu1%&;@51&58@%@&9&%1@%%%5@9485@@!s&&t@ aciﬂprugFng aﬁ%strates
illustrates a retractable armin a closed state and Fig . 2 (b)

i1l ust reesdhe Jeiiactal e mramnal & dprldf «aper)state);  Fig. 3is
a perspective view illustrating appearance of a catch; Fig. 4is a

perspective vigw 3 lilsustoeatsiprg tappReai @nde 1ofs tirae inet é}ﬂlﬁé@bé@c@lbm a catch;

Fig 5 is an expl oded perspective view of the door opening and cl osing

devi ce; Fig. 4 is a perspective view illustrating appearance of the
retractable arm;

Fig. 5 is an exploded perspective view of the door opening and
closing device;

Figs. 6(a) to 6(c) are operational diagrams of the door opening
and closing device (Fig. 6(a) illustrates the retractable arm in the
closedstate, Fig. 6(b) illustratestheretractablearminthehalf-open
state and Fig. 6(c) illustrates the retractable arm in the open state) ;

Figs. 7{a) to 7(c) are cross sectional views of the door opening
and closing device during operation (Fig. 7(a) illustrates the
retractable arm in the closed state, Fig. 7(b) illustrates the
retractable arm in the half-open state and Fig. 7(c) illustrates the
retractable arm in the open state):

Fig. 8 is a cross sectional view of the door opening and closing
device at a change point;

Fig. 9 is an exploded view of the retractabkle arm;

Fig. 10 is an exploded view of the catch;

Figs. 1l(a) and 11 (b) are schematic diagrams of an arm base,
a biasing mechanism and a damper mechanism (Fig. 11(a) illustrates
sliders used in the biasing mechanism and the damper mechanism, and
Fig. 11(b) illustrates no slider used only in the biasing mechanism) ;

Figs. 12(a) and 12(b) are schematic diagrams of stroke of the

slider (Fig. 12(a) illustrates the case of using no link and Fig.



Figs. 6(a) to 6(c) are operational diagranms of the door openpdvrasdossrss
closing device (Fig. 6(a) illustrates the retractable armin the srProo0s
closed state, Fig. 6 (b) illustrates tife retractable armin the
hal f - open state and Fig. 6(c) illustrates the retractable armin the

open st ; el 0 7 ch§§:sect|onal vi ews of
t he dogggg%eﬁ%ﬁf%5¥-% o§¥ﬁé é%?ég£§) g operatlon (Fig. 7(a)

| lustrates the resrackapl earon | fe tﬂwgg;ﬁgt%e&ﬁg APeardle of a door

illustrates the retractable armin the open state and Fig. 7(

i1 ust radgs dhenetnactiabl 8.350k BcbBed9REN 8t At &d¢ond embo&ﬁﬁbnésdESthe
a Cross sectlonal vi ew of the door opening and closing device at a

change Riddnt RirGrer? iich;an expl oded view of the retractable arm Fig.
10 is an expl oded view of the catch; Figs. 11(a) and 11(b) are

schematic di agi@s 0f (ap aifn bagep)a diasiRgspeeharnkesyasnd a1dapeating
mechani sm (Fig. 11(a) illustrates sllders used in the biasing

mechaniappeandiridee cdanpey deehapasimng@nthd-icd.osihigodaviildes tendlee®lado in the
slider used only in the biasing nechanisn; Figs. 12(a) and 12(b) are

schematdoo rdi(@gizane 4gh ) stloketobtbbeastetlesictdbPe d2( a)n itHaustlroaters state
t he case of using no link and Fig.
and Fig. 14 (b} illustrates the retractable arm that is in the half-open
state}; !

Fig. 15 is a perspective view of a catch mounted on the bottom
surface of a frame;

Figs. 1l6(a) and 16(b} are views illustrating operations of the
door opening and closing device when the door opens and closes {Fig.
16(a) illustrates the door being closed to catch the catch shaft by
the retractable arm, and Fig. 16(b) illustrates the door closed);

Figs. 17(a) to 17(d) illustrate the door opening and closing
device mounted in the door and the catch mounted in the frame (Fig.
17(a) is a side view, Fig. 17(b) is a front view, and Figs. 17({(c)
and 17 (d) are cross sectional views corresponding to Figs. 17(a) and
17 (b), respectively);

Fig. 18 is an exploded perspective view of the door opening and
closing device;

Fig. 19 is a cross sectional view of the door opening and closing
device;

Figs. 20(a) to 20(c) are operation diagrams of the door opening
and closing device (Fig. 20{a) illustrates the retractable arm in
the closed state, Fig. 20(b) illustrates the retractable arm in the

half-open state and Fig. 20(c) illustrates the retractable arm in

the open state):



6 12(b) illustrates the case of using a |ink); Fi 0. B3/ oSp18058169

perspective view illustrating appearance of a door opening and SFP10008
cl osing device according to a second embodi nent of the present
i nvention; Figs. 14(a) and 14(b) are perspective view

i esanst | OARSRERNGR, € 41000 CORATE OB LS80 0 B g

enbedded in t door s a retraéia [ armin

cl osed st ¢80, Fl 9.0 4400 o1 LLUStAat o5 Lhe; el rastable A ma Aty | 91 (o)

in the a perspectivé view o

cat ch mount ed Q0 Lhe QoatLam,SuLf ace Jof a%ofnrgagfxie line a-Ehgs- 16(a)

and 16(b) are views i11Tlustrating operation t he door openi ng and

cl osi ng devi gg ;uhesy, 1 e dops (c(ﬁ)ot%%% @é‘@ajﬁi g%gﬁts({f e lbRbakk! g%i[cf; abega)

t he door being-closed to cat catc y the retract e

arm and Eigad 6y, Hiustpaies 1he deehtCl 0sedrig. 22 (c)FigSa 1WHi@kide
to 17(d) i1llustrate the door opening and cl osing device nounted in

the doqfieandntheigat ob epunted i ghle shiaMei6hhg. 17(a) is a side
view, Fig. 17(b) i's a front view, "and Fi gs. 1780) and 17(d) are cross

sectional Vi gwgsGopsesparsliong j0akkdgetdi( a)i e o¥7€B}, damper base (Fig.
respectively); Fig. 18 is an expl oded perspective view of the

door openiangiand e¢lies RIcteViFeg;. 23(b) ikl . fi9nikSvaeal 0F3gseeti(enalis a
vi ew of the door opening and cl osi ng devi ce;
cross sectional' view taken along the line A-A and Fig. 23(d) is a
left side view);

Figs. 24 (a) to 24 (e) are detail views of a damper adjusting shaft
(Fig. 24(a) is a front view, Fig. 24(b) is a plan view, Fig. 24(c)
is a cross sectional view taken along the line A-A, Fig. 24(d) 1is
a cross sectional view taken along the line B-B, and Fig. 24 (e} is
a cross sectional view taken along the line C-C);

Figs. 25(a) and 25(b) are wviews illustrating a damper
position-adjusted by the damper adjusting shaft (Fig. 25(a)
illustrates the damper moved backward, and Fig. 25(b) illustrates
the damper pushed forward);

Figs. 26(a) to 26(c) are schematic diagrams illustrating the
relationship between positions of the damper and damping forces (Fig.
26(a) illustrates the case of a heavy door, Fig. 26(b) illustrates
the case of a middle-weight door, and Fig. 26(c) illustrates the case
of a light-weight door);

Figs. 27(a) to 27{(c) are schematic diagrams illustrating the
relationship between positions of the damper and damping forces (Fig.
27(a) illustrates the case of a heavy door, Fig. 27(b) illustrates

the case of a middle-weight door, and Fig. 27 (c) illustrates the case

of a light-weight door};



Figs. 20(a) to 20(c) are operation diagranms of the door operrargramd058169

closing device (Fig. 20(a) illustrates the retractable armin the SFP10008
closed state, Fig. 20(b) illustrates ti¥e retractable armin the
hal f - open state and Fig. 20(c) illustrates the retractable armin the

open state); pif. 28 is & §orspbR) vieO vALCh faR®d@bdich;vi ews of the
retractable arm (Fig. 21(a) is a plan view, Fig. 21(b) is a front

view and Fi g.rigl(Qp iis Qarﬁre@;%)io%i%@:lt ipeRabadtawe! aken alrorget Batkhne and
A-A); Fi'gs. 22(a) to 22(d) are detail views of the arnbase

(Fig. 22(a) irsgz.pBanayi gng 36 @) A2ebyibwsai 1ot rat ey g reddfabniship
aleft side view and Fig. 22(d) is a right side view); Fi gs.
23(a) tet2d(es) tdvee ddaidi land ewg oktirie tdaTpen asEigh ¢0 (d3(a) lustaates
plan view, Fig. 23(b) is a front view, Fig. 23(c) is a cross

sectiondle ocatenw tsadedit diandt héel igneckeApand kifgth23rek ragtabllef trm and
side view; Figs. 24(a) to 24(e) are detail views of a danper

adj ust iFlg .sBéf(b) (FlLgusR24éb¢sis sandrlontianewr Bagt 24(bleimizciplsraft fit
view, Fig. 24(c) is a cross sectional view taken along the |ine A-A

Fi g. 24(d)thes garomves pagectifortale ieswatcakdér ealagmmg .t he |ine B-B, and

Fig. 24(e) is a cross sectional view taken along the line CQO);

Figs. 25(a) and 25(b) are views illustrating a danper

position-adjusted by the danper adjusting shaft (Fig. 25(a)

i |1 ust P&SES 1Pfd ofda e Enpoddaendckwar d, and Fig. 25(b) illustrates the
danper pushed forward); Figs. 26(a) to 26(c) are schematic

di agra®%l3lustrati ng the rel ati onshi p between positions of the

danper and danping forces (Fig. 26(a) illustrates the case of a heavy

door, Fig. 28(bf FPEGSEratesor hBcaséagred frauiediei ghticasoPPeRARY and
9, 280e) i ustiates hecase of 2 Ll gntone ol 9000 o tomeprdgen:
et veen 0981 3, ] 01 SaDEL o0 AaRing, Brces (F1g. 278 conece e
of a m-\;fdglw& | ght ggrcl)r 'a anedarlgrg:'e %%(t(::})leiololours%r %tn.eL% tgr?dcc Sb%i%f Qevice.
| i ght - Wi ghfx\g%g%? g app P E 9
This door opening and clesing device 101 is used to assist opening
and closing of a door. A bedy case 102 is formed into a rectangular
solid elongated in one direction. In a bottom plate part 102c of the
body case 102, an arm axis hole 103 is formed. In this arm axis hole
103, an fit part 105a of an arm axis 105 is exposed, to which a fit
part 144a of a retractable arm 104 is fit. The retractable arm 104
is rotatable in the horizontal direction arocund the arm axis 105.
The body case 102 is covered with a cover 182.
[0014]
Figs. 2(a) and2 (b) illustratethedooropeningandclosingdevice
101 mounted on the frame. Fig. 2(a) illustrates the retractable arm
104 of the door opening and closing device 101 which is closed and
Fig. Z2({b) illustrates the retractable arm 104 which is rotated from

the closed state to the open state. As illustrated in Fig. 2{(a), the

door opening and closing device 101 is mounted in the bottom surface



8 Fig. 28 is a perspective view of the catch; Fig. 29 is an Q%E osie
perspective view of the catch; and Figs. 30(a) and 30( é§4¥§$§

views illustrating the rel ationship betoveen the catch and the
retractable arm (Fig. 30(a) illustrates the catch shaft fit in the

th t t abl d FiLg.. 30(b) ill t . ,
drory S frhedfrihe £ of bick s BUTARE SEnatbRk o shogtohr ToBiig faxed
t t.abl De i pt. .of Enbodi t 0013 .. Wth X
ot o) PR LR ! CRGELTE NS Sk b aper b s osdng

di . | i f i i ill b
ocor i Ab M ST O e D S w1 | ot vt i ny

appearq@§ﬁ§ﬁ t he door opening and cl osi ng device. This door opening
and cl osing ‘'device 101 is used to assist opening and closing of a

door. A body Gase | S f Jdont Qs a . r SOh 4 I i
one directiggﬁﬁﬁn3;9 5{ gﬁ?%%%?é%%ég%@%dgg%g?ggthBoggégggégggg%%gﬁa%es
arm axi,§ thoh@el030hS oh@hiBd: ahR EDLSiAEMA¥ S NPh e, 1603 D dH 1B has a

105a of an armaxis 105 I s exposed, to which a fit part 144a of a

retractabl®apard04d::s. fithenT™ee BbiagiRe armikdd sarotalabhetiision
the horizontal direction around the armaxis 105. The body case 102

is covanad Wsth RigoVer phddidl034] the tip didss 2ha)r&hZdle arm 104

illustrate the door opening and cl osing device 101 nounted on the

frame. dop@siZeajoidHdistnad:ess the retriaci able arovidbaft 1headadd slides,
openi ng and cl osing device 101 which is closed and Fig. 2(b)

i1l ust aties §bhees el anbabt e arm:104 onhi € A des rdahateedi 1 amd bpetlasedose
state to the open state. As illustrated in Fig. 2(a), the door
openi ngleanmeecbdsthg devt c@ DY hies doounbedningt ded botdome utefdee 101 via
the arm axis 105.
[001e@]

When the door d is closed lightly, the door d sometimes does
not close completely. However, as the slide protrusion 104a at the
tip end of the retractable arm of the door opening and closing device
101 is fit in the groove part 180a of the catch 108 and the door opening
and closing device 101 operates, the door d can close completely even
when the door d is closed lightly. Besides, when the open door gets
closed forcefully by wind or the like, the door opening and closing
device 101 attenuates the impact on the door d so that the door d
can get closed slowly. The door opening and closing device 101 acts
not only to retract the door d, but also to allow slow movement of
the door d.

[0017]

Fig. 5 is an exploded perspective view of the door opening and

closing device. The door opening and closing device 101 has the body

case 102 elongated in one direction, an arm block 121 which is a part

of the retractable arm 104 and built in the body case 102, a biasing



9 of the frame f. On a side surface of the door d, a catch 1088100587169
fixed thereto. The catch 108 is connected to the door openi ng and sep10008
closing device 101 by the retractable agsm 104. [0015] Fig. 3
is a perspective view of the catch 108 which cooperates with the door

i d cl 101. Th h .108 has.
open! Ml 55190 dovle, 108, T £l h 0% B RS0t AL 4SO, o
d th t d,of th { | 1 t .ot
ST Bt BB AL BPRETTAAA, SRRy e o

an amunt. of, 1oLyl 5% LpaEsoLdance L, Uie. oRen lo{ﬁ%"éﬁp%ﬂécﬁ? 1% is

t he dodr oor o eni ng 05| evice Vi a

axi s 1%2;5 il98ly ac tne WSR elrh% CE% ¢ e(réa%%e(ioz' g “t?e tl% ‘1%%53&11

somnet i oes not™ close co ete we as the's I’USI on

104a aty;the i engyof &Qslﬁstxh@sﬁémgmaimolf ﬂ%néqp% %glea%q_de of

cl osi ng device 10171s in"the groove part 180a of the catch 108
and th%H&%EdPBQB@MbZH@tBEQ§hﬁﬁf¥H&déi&Pﬁe@@f&ﬁ%ﬁ%tﬁJ@hﬂBQfm@cﬁéﬁlsm

cl ose conpl etely even when the door d is closed lightly. Besides,

when t heopen goort oslsy choseref gLaglulkhneby itk afodpechike; o hen the
door opening and cl osing device 101 attenuates the inpact on the door

d so thahdikecdern & £ad: 081 i flsReeth §howhnt tiea da®N cRREIT NYs 88 dwiched
cl osing device 101 acts not only to retract the door d, but also to

al | ow glawammy emnidagioarheed®emh idm [10818hd the bikisdngSmeghafism 122.
expl oded perspective view of the door opening and cl osing device. The

door ogemiusg and cl osing device 101 has the body case 102 el ongated

in one direction, an armblock 121 which is a part of the retractable

arm 104 and Rhel duthitdethodyucaset ¢82h wat dsidegpcribed below. The body
case 102 has a bottom plate part 102c and a pair of side wall parts
102b.. The cross section of the body case 102 is U shaped. The body
case 102 has an upper sufface and end surfaces in the longitudinal
direction, where openings 124a, 124b are formed for installation of
parts. In the bottom plate part 102c of the body case 102, the arm
axis hole 103 is formed for exposing the fit part 105a in which the
retractable arm 104 is fit. This body case 102 is manufactured by
sheet metal processing of bending a thin plate.
(0012]

The arm block 121 is a central part from structural and assembly
points of view. The arm block 121 has a cylindrical arm axis 105 at
the center. The arm axis 105 has the fit part 105a at the center,
which is an approximately square-shaped hole. Around the arm axis
105, holes are formed at off-center positions of the arm axis 105
for insertion of a first link shaft 126 and a second link shaft 127.
At upper and lower ends of the arm block 121, bearing plates 143 are

provided. Each of the bearing plate 143 has a hole formed therein,

in which the outer peripheral part of the arm axis 105 is inserted.



10 mechani sm 122 for applying a torque in the opening or cl osiM@spr00s8169
direction of the door d to the armblock 121, and a danper nechanisEhiooos
123 for attenuating the inpact when cl asing the door. The arm bl ock

121 is positi oned at the center of the body case 102 in the

| ongi t ydi nal rec The_bj asi me ismJl2 ositioned  at

one 51 A0 DR The 55ty 2east 163 R hoPRE Tongr L L8 Tl TR PRt Ul A e 143
darrper amsml Poghtioned. af ;the o

102 in't kg15‘nrg:'“| H?(E‘ d?%léo’c fg'ongllng%lu% aﬁg\%t%%gtrﬁeggfl oc%?@%%se
is san t r 1 a asinng
mhan?ﬂ?#%*%%%g%g%?f 102 S %ﬁﬁﬁﬂéf‘eéoiﬁnuit?ﬁ o S I apg case
descri bes e%el . The body case 102 has a bottom plate part 102c and a
pair of si vva I parts 102b. The cross section of the body case 102

is U shapeg, The body case 102 has an upper surface and end surfaces

in the Tongitudinal direction, where openings 124a, 124b are forned

for install atTh%”r@’EraQ@E&ﬁle larf D84 QL Q@dﬂ@é&a‘lﬁfé atB2ea Of Ybb§ PodYsee

case 102, the armaxis hole 103 is forned for exposing the fit part

105a i rm\@hl gh dhe ot pagtigbbex arom 104 hieSréi tacdih Se ROGY neaSEHLdAY 1181 has
manuf act ured by sheet netal processing of bending a thin plate.

[0019] the fit PRetarmipl aqeleeldlig.s 43 centhal rpakl idhem siiucihpural, amdch
assenbly points of view. The arm bl ock 121 has a cylindrical arm axis

105 at tizhescend@liard f@ral.m akeSrdObafesbldea i haparbodPSa lati st At in the
center, which is an approxi mately square-shaped hole. Around the arm
axi s 1@5t pakeslate dtorued cahtelf ofetheraposixiisond Sobnt heotaatreaxiith the
105 for insertion of a first link shaft 126 and a second |ink shaft

127. Arruppeisahds | oder terdsrofbldmk a2, btbekt 124, lhedr shgipl BZesmarié3he
are provided. Each of the bearing plate 143 has a hole forned

t her ei meciomdwliiclr tshefoutler’ pas phercaltegart of ftlkendem arisg t10Bsi 9f the
inserted. 11 The armblock 121 is rotatable relative to the bearing

pl at es 2a¥432xThd Wear Pgtipt dtlesti43nkrenditkdd ohya ifivyaet PRg-Ire ¢enprieaséon

arm base nounting holes 102f and 114a fornmed in the body case 102 and
case c6PEAng1428[ ofi2bhe biasing mechanism 122 is always applied thereto.

With this spring force of the compressicn spring 128, a force for
retracting the door d acts on the pulling force 104 via the arm block
121. The second link shaft 127 is connected to a slide block 131 of
a damper mechanism 123. When the retractable arm 104 rotates in the
closing direction, the slide block 131 pushes the head of a rod 132a
of a damper 132. Therefore, even when the retractable arm 104 tries
torotatequicklyintheclosingdirection, thedamper 132 damps rotation
of the retractable arm 104.

[0021]

As illustrated in Fig. 5, the biasing mechanism 122 has the first
link shaft 126, a first 1ink 133, a spring linking shaft 136, a slide
spring case 134 as a first slider, a compression spring 128 as an
elastic member, a spring catch 135, position adjusting means for
adjusting the position of the spring catch 135, and a spring base

118. The position adjusting means has an adjusting plate 116, an



The retractable arm 104 has a retractabl e arm nmai nbodyl1l (sgs. L 69
4) and the arm bl ock 121. The retractable arm main body 111 has tﬁ%’ﬁfﬁéog
fit part 144a (see Fig. 4) at the rotat2onal axis part, which takes a
square form The retractable armmain body 111 is fit in the fit part
105a at_t.he center of t arm axis 105 and rota with the armaxis
105. | AR SEHA G f%% aﬁ‘:‘?eaﬂ TYF IR % it t@% and the second

link s &%%%27 are inserted at off-center positions of the armaxis

105. t first link shaft 126, a force of the conpression spring

126 of the bl 00 SPCROOL SRR b3 A MRS, APRLLED;H DRLELR: ML RS e

spring force o cO ré si-on sSpring orce for retracting

t he dogy: t | f i . .

second ity BE FIF By itk 18 and MR RBFS AR, RP Efe Fiad dPring
hani _ _ 4 : :

i root ians tnd F QeLBRS RV SEe PRaRel P el S A bt SRR AR 102.

danper T%%Zslir@@rs%fﬂrhn% c&YEN 3hen, L 08 irRlnact ablecaf P d LA kI LB di®ection

rotate quickly in the closing direction, the danper 132 danps

I
rptatiQ%.@Bngﬁﬁcﬁfgﬁaﬁiﬁpk%t%Eqb%Q6ftﬁgpgékractableﬁﬁﬂﬁhbqstr@ﬁaguiBody
Fig. 5, the biasing nmechanism 122 has the first link shaft 126, a

first ldale 333, a spbeingobbnksngoshadt FdB8&udisld A sSAriMRG Caseehdht of
as a first slider, a conpression spring 128 as an el astic nenber, a
spring t&@t G 1435 spRasidt icar eadj3us bindy reeans ctahgadhes kichg kehe fp@siet is0Ade
of the spring catch 135, and a spring base 118. The position

adj ust ispg imRarRS skas cafadd) udtthie pl aredbtermdnedl diadpusti.ng screw

140 and an adjusting nut 117. [0022] The slide spring case 134

i s novdllogslli nearly in the |ongitudinal direction of the body case

102 and linear novenent of the slide spring case 134 is guided by the

i nner wal |l sOheaferst livek Hddy icasend@ltedhmtsdtiadd espioi higecase Mtk 121
noves linearly in the longitudinal direction in conjunction with

rot at i endothe lsd idet speindlaasy M3404. Ty o hile shady fcayedl 82, the olifdwcenter
102g is forned for guiding the |linear novenent of the slide spring

case 1B#safdonsesir tbei AgMt A81st LBRe0df thheavnikieodpritiy. cdseone P4l the
within a predeterm ned distance. [0023] The first link 133 is

connechedesot Bhabfersh thek ahat dAe i21iapErEnd niddkpriiigtcddak 133
134. Two holes are forned at the off-center positions of the arm axis
105 of fRE aPAVEI Bekth2l . the fdisofl itke LRSI &8, CoOmeettedtte ithie sFaf plock
126 is_inserted.into the first link 133_from above so that the first
link 1331i-s RbritecPEierErMOIaF e HIgAC 120k W31 féSoPRENBnd Tofithahatt
first Link, 133, e spring_linking shaft 136 is fit therein. This
spring lr’ﬂ{%nwrﬁg}%%gﬁreﬁa LS PTG G aNRECET B S I <Br e cas Gopaget
to the first. Link 133 case 134 to the first link 133.

[0024]

This arm block 121 has a slit 121a around the link shaft 126,
and the slide spring case 134 also has a slit 134a. The slits 121a
and 134a are equal in height. As the first link 133 is fit to the
slide 121a and 134a and mounted, it can rotate in the horizontal plane
in a stable manner.

[0025]
In the slide spring case 134, a large hole is formed of which

the diameter is slightly larger than the diameter of the compression

spring 128. The compression spring 128 is placed in this hole. The



[ 0024] This armblock 121 has a slit 121a around the dddk, . 050160
shaft 126, and the slide spring case 134 also has a slit 134%-‘#%%ﬂwmws
slits 121a and 134a are equal in height3 As the first link 133 is fit
to the slide 121a and 134a and nounted, it can rotate in the

hori t al | i .St . 002 o th i
oo B oo S e B TR ROES: R o L e 170 b ot Bward the

slightly |arger nt i aneter of the,conpression spring 128. .The
comr eSTOMISE Ad 1128 F s h AT HT H ol i Y e s a e, 128

SPring (329 4 asendt e alide.slring case L34 award 4is armiblackd2dsch

r
At the opposi te side of The c%n%reés!on Spricn { _
SPring Cas8.13% Ay “t'Pl%l CALGR 135 4I5S sﬁfirgi%%gd 1‘9{&% 2 Aghe At WiLGR o,
er ghtly i amet er nmp I'on

t he di ane i's sli arger than the t he "conpress

Springo%aﬁuac&@%r@%%ﬁéﬁ%%&?ﬁg%@@hPgTﬁg%o. r%%%&%?h Srﬁfﬁ?@fgcbﬁﬁfgssed

slide spring case spring catc _ pring catch 135
has thecadicus! g sl dls Jlbn @akBe PPRASI 1% Sb9enkTde Q@gpir gﬁ% QBring

spring 128. The biasing Torce of the conpression Spring 128

recei ved tvina 13t nadj usld BGjRkat 8gl10 220d 1a¢) wst i-hg %@F%Wi%éosiﬁbn@U ¥he
by the spring base 118. Thé spring base 118 is fixed to the end of

the bodyngaeesi@a ¥baidgliMel, Ther8vefing o idker The e Hasespring
118, the body case 102 and the case cover 114 have nounting hol es

118a, 102eignedcshend)vandnhdldd fof i 6@ wIecid Ng 0hnd hel ppgt gy basew 140,
118. [0026] Theposi tionofthe spring catch 135 in the

| ongi t ¥dinaall ydbyeclié arpiing heskodyscasehd b iihpdadet abkei Hyfixgditagthe
t he adjusting screw 140 nounted on the spring base 118 with the
adj ust eng ofit tid hodhicetsecnabl esata rmdjaist sadewasirngh# aride: of Thikespring
conpression spring 128. [0027] Thi s danper nmechani sm 123 has a
secondbkisekl $haftthel Bédyacasee @ dnakhkl basa danperl 14 hikvagahdfinglBdles
a slider block 131 as a second slider, a danper 132 and a danper base
138. 118a, 102e (not shown) and 114b for connecting of the spring base
118.
[0026]
The positionof thespringcatch1l35inthe longitudinal direction
of the body case 102 is adjustable by turning the adjusting screw
140 mounted on the spring base 118 with the adjusting nut 117, which
enables to adjust a biasing force of the compression spring 128.
(00277
This damper mechanism 123 has a second link shaft 127, a second
link 115, a damper linking shaft 125, a slider block 131 as a second
slider, a damper 132 and a damper base 138.
[0028]
The slide block 131 is movable linearly in the longitudinal
direction of the body case 10Z2. Linear movement of the slide spring
case 134 is guided by the inner wall surface of the body case 102.

The slide block 131 moves linearly in the longitudinal direction in

conjunction with rotation of the retractable arm 104.



[ 0028] The slide block 131 is novable linearly in the

| ongi tudi nal direction of the body case 102. Linear m)ven1=3ntPCT1{“hD2 aﬁﬁ%gg
slide spring case 134 is guided by the1anner wall surface of the body
case 102. The slide block 131 noves linearly in the |ongitudinal

directi égﬁconjunction with rotation of the retractable arm 104.

14 [oozﬁﬂ) The second link 115 is connected rotatable to the

bl k 12 dth | k 131 h
o et or o Pekatgr! Fﬂé@rﬁ%ﬁ?% 4 Bkt EB 1 S T s TR Y flek 121
fi t h d th .
Chotr pisgééd BRITER ! U R0 ol S Al N s e 80l et b Boc e sons

t hat t%%]sc%%o%‘}rr! %Esl%?i' 8 kgéegﬂnoﬁ)wgl x 8131 b'xﬁfé(l ﬁrl bhenQteen 26

end of e second ng sh

th f

bl ock PETS the ednet i e %%? Hig Sedhd ey 9?%?9”f?%ﬁ%%ﬁ Hgyan
arm bl qgfe %%%e‘?:x‘h%'igs aﬂElOHHQ EQ@othflﬁﬁaiR 14 angd tth‘?e %Jéc%%cp'l‘i%‘% 115
131 also has a slit . The slits 121a and 131a are equal in

hei ght .; sThe ngeeond Ehé‘karjﬂl@l'o%@ﬁﬂed BY @NYQeBNEnBeL peak fR-ld 1S nk
121a and 131la so that it can rotate in the horizontal plane stably.

[0030] 115, a dJMﬁeﬂdﬂMﬂ&uﬁﬁ%h@%@dlbgrﬁ%Hﬁiﬁﬁh@%b%ﬁdabfﬁlQﬁﬁﬂ%knpﬁlnklng
which a rod 132a noves relative to a main body 132b. Wen the rod

132a coMaractesr ekabbye t® ddithdtl RH20EY 1432B] 083k daBDi 1y Iy @@ dohd link
generated agai nst the novenent of the rod 132a. In this exanple, two,

right and.l efhendaimess i1322 B4 @rosededni @M aahidncy 09031dxtends arBund
ends of the body case 102 and the case cover 114, the danper base 138
is connéet ednW sia fisd 20f aadr thetslisty @loak LRe 41ke hadsatheidarfer. The
base 138, the body case 102 and the case cover 114, nounting hol es
138a, Fl4ddsat2ld enneld forreamedt inmedfghtthe GhapeEcdmaseidB8.15Themounted
danper base 138 acts as a hol di ng nenber of the danpers 132. [0032]

by engagement between the slits 12la and 13la so that it can rotate

in the horizontal plane stably.

[0030]

The damper 132 used here is an extendable damper of which a rod
132a moves relative to a main body 132b. When the rod 132a contracts
relative to the main body 132k, a damping force is generated against
the movement of the rod 132a. In this example, two, right and left,
dampers 132 are used in combination.

[0031]

At ends of the body case 102 and the case cover 114, the damper
base 138 is connected with use of a rivet, screw or the like. 1In the
damper base 138, the body case 102 and the case cover 114, mounting
holes 138a, 1ll4c are formed for connection of the damper base 138.
The damper base 138 acts as a holding member of the dampers 132.
[0032]

The operation of the door opening and closing device 101 is as

follows. The retractable arm 104 rotates from the open state as



The operation of the door opening and closing device 101 is

illustrated in Fig. 6(a) to the closed state as illustrated ’?"f{”ﬁgﬂf’!ﬁ?gégg
6(c) . Figs. 7(a) to 7 (c) are cross segtional views correspond to

Figs. 6(a) to 6(c), and the retractable arm 104 is omtted in Figs.

7 to .7 . W the.ret bl 104 | i th t at the.
N e rah i A Bty L Pt Sortrbethhet i DhEMTaftda i Fig.
di ti b . i f f th i dl 128 of th ,
bi 8oi ng HechaniEn 102 TRehWHoPES CERE TG Bt i S M CLoF TP IO it 95

the op tate. en_the.retractable arm 104 is rotated in.the,
e Pt 2t ek o ahRC EhE EREE BB S P MR o104 LS ad i Bigs g (@)

r1§t8 Factsh o e ?’6‘%@???%Pﬁo&ihera%ga%hegﬁrﬁ@‘gngﬁgﬁﬁhgﬁéil SBep gEate, the
195" ad S RAR g g B8 SIA0E Ml L rthEr AR B LE Tt ton
Lgrﬁglrjgg i %E%gﬁbﬁ%‘g%gE%ﬁ%bgﬁ%giyseésﬂ?%%@%gg l[ esg(}g{e %D§81ng mechanism

aUtO”aﬁbQQ|'Yhek@f@gglt%H@1ré€kéEEHbEE“éﬂM1ﬂ@4tEsr9&?£iPH e RN state.
retractable arm 104 in the closing direction, the stide block 131

pushes yike Heads0hctBB1EQIS: 1823 st daMREES: 132 ngl8l S 802HH @gainst

slow rotation of the retractable arm104. As illustrated in Fig.

at thetglangeipgl pbrckher lime capieEding tpeiagm agi sid0&dehdhe change
first link shaft 126 coincides with the direction in which the first
link 133iextendse Wik 11y heeraenk smagerrer arfd ddirdci=adliangrawh®4 is further

retractable arm 104. [0033] When the retractable arm 104 is

r ot at eddtatiekieicldss opedingedl pact Lde. siTihde ,blvbek B3 baakutssby aHdhehange

head of the rod 132a of the danper 132 and the danper 132 resists the

| i near ppavenefttlod Hikes islg dechbadkmlBidz, Gr tiléd ustthert eldand, Fidnery (tdle the

retractable arm 104 is rotated in the opening direction, the slide

bl ock 18t rgo¢sbdwayrfv it e keaenok tthegued ih32aeoflblséndanperciian by

so that the danper 132 does not
the spring force of the compression spring 128. This enables to close
the deor d automatically. In addition, in conjunction with rotation
of the retractable arm 104 in the closing direction, the slide block
131 pushes the heads of the rods 132a of the dampers 132. This enables
slow rotation of the retractable arm 104. As illustrated in Fig. 8,
at the change point, the line connecting the arm axis 105 to the first
link shaft 126 coincides with the direction in which the first link
133 extends, and no force 1s generated for rotating the retractable
arm 104.
[0033]

When the retractable arm 104 is rotated in the closing direction,

the slide block 131 abuts to the head of the rod 132a of the damper
132 and the damper 132 resists the linear movement of the slide block
131. On the other hand, when the retractable arm 104 is rotated in

the opening direction, the slide block 131 goes away from the head

of the rod 132a of the damper 132 so that the damper 132 dces not



16 resist linear novenent of the slide block 131. This is bg&ﬁy
resistance is preferable when opening the door d. As illustra e%%;g}g?%gg
Fig. 7, the slide block 131 is not conmgcted to the head of the rod
132a of the danper 132 and the head of the rod 132a is nerely placed

i th lid | ock 131. The b 102 dth . b 138

o e s Je s Rt et ot shEaen e 800k "Ea T TREL S 3P rtlnsg; no

th | i de .bl k 131 d.th 132 wh th | i b k 131 | }

o oy aep R ARG e SdataEs s 58 T 5REn NS e h Ot 6F PAEG Rinddtea i

i th | d t il d i Fia. 7 t t t abl

104 15 Poated R hedEdunteh ol bk Qo urrebrrbRd RS Tt UETIaR Ty o

Fi 9. 76b),, Wpen.passing. by ho cbange pei v 6 Lhe biasi ng Meshanlsm .
, the TFetractable armI047s given a torque in the opening

122, th arm € it h ;

The dodr. ShentAg and PSSRy dovl e 10h 1o Sekens o T (RATel Panng >
or_openi ng- ar cvi'ce 101 T+ assentied o

moort S 1 6 Ens Al rt 1 SEE P T RE S AT SO 120 drsr The f e TRt

shaft 126+hg LASEL! 8doERt 938 henar bl 9okdR1 57 QiabavR ta jeRNBAGK 131
the first link 133 to the armblock 121.” Next, the second link 115 is

inserted iskba hesldidoml4ir efarddee armm bl ock 121 and the second |ink
shaft 127 isS inserted into the arm bl ock 121 from above to connect

the seq@mdgl)i nk 115 to the arm bl ock 121. [0036] Then, a pair
of bearing plates 143 is used to sandwi ch the armaxis 105 of the arm
bl ock 121 vemhegabb¥nand the &sdm bl aek thilclssphagestd nmd Ha 1hedyagasein

102. [0037] 17
Fig. 7(c), the retractable arm 104 is rotated in the counterclockwise
direction. As illustrated in Fig. 7(b}), when passing by the change
point of the biasing mechanism 122, the retractable arm 104 is given
a torque in the opening direction by the spring force of the compression
spring 128.
[0035]

The door opening and closing device 101 is assembled in the
following manner. First, as illustrated in Fig. 5, the first link
133 is insexrted into the slit 121a of the arm block 121, and the first
link shaft 126 is inserted into the armblock 121 from above to connect
the first link 133 to the arm block 121. Next, the second link 115
is inserted into the slit 121a of the arm block 121 and the second
link shaft 127 is inserted into the armblock 121 from above to connect
the second link 115 to the arm block 121.

[0036]

Then, a palr of bearing plates 143 is used to sandwich the arm

axis 105 of the arm block 121 vertically and the arm block 121 is

placed in the body case 102.

[0037]



Next, the first link 133 is inserted into the slit 134a of t i
spring case 134 and the spring linking shaft 136 is fit fro#%gﬁﬁéggﬁﬁﬁﬁi
Li kewi se, the second link 115 is insertgd into the slit 131a of the
slide block 131 and the danper |inking shaft 125 is fit from above.

e il T AL PR Som oy e
L0 LG S TR SO 0 DT o
TS RS, LN L A ST S 000 P e 1
acl ust 11 ot SF7 nGAnE Bt he Sort 1% (HCEF ad PRdl PhE T2 T ver's o

i nsert%%dvrét.o ﬁ:ﬂ@n?pfﬂéqgagé%\f&u@ﬁgri% BQFgc%bé%é%odiégﬁ%ﬁ?l%%ggjégl?%bove,

t he bi asing nechanism1 Is riveted to t ody ca

Further, iRetl o sdaapehsoldn 8he hPaehhed 4860 1A iNer OReniRo (1248
of the body case 102, the danper base 138 follows to be iInserted,

rivets argy nser kedehpl 84t Per Harmershass; el hag bekes) 1dd%p1d38a31 is
102g and the danper nechanism 123 is riveted to the body case 102.

[ 0040] riveted Wd hHhesrsteps 1ad. the parts are assenbled. As an
assenbly of the first link 133 and the slide spring case 134, and an
assenblppogfst he second |link 115 and the slide block 131 are assenbl ed
to the armblock 121 in advance and then, the arm block 121 is

assenbl ed toNeke ,boHy canerdd2ioh hgpomissemsy 1 woi Kseated el st dMHd b@éning
Only three parts, that is, the armblock 121, the spring case 118 and

t he danpdb ldasehE3®cave cassetiiled the tsheibodyatade 1362andl8h0@4ihsting
The detail structures of the catch 108 and the retractable arm 104

ar e degderitieed] bdlodwowH g bedinse anedx phedsor ingWwast 1he wiehrtaot abljesting
arm 104. The retractable arm 104 has an axis part 199 with the fit

part 144aeforsdd enditheg ad) el mg noblldcknd@itednhentennesdi aser pédtfenally,
191, armplates 142, 143 of identical shape to the internediate plate
141, aithgr miveltisepre43ngedtecy dniter thien spadngr baisgetoantihe hipeendl4b,
of the retractable arm 104, They are formed into one piece by rivets
197 andlfhe F8Fferansi Ahe4Blaghed Machmyism d4s S Wivedsst 5%i Wae &ody case
rectan%ular shape and has protrusions 144b for positioning when it is
fit tol%e arm bl ock 121. This structure prevents m smatch between

t he predeterm ned operation of the door opening and cl osing device

101 andopﬁg]opening and cl osing operation of the door d. The arm

roller 145 slides in the groove par 80a of the catch 108 with _
bpeni ng and EPSERRE. GNE RACHANPLES 18 e PSEF LRA Ay ERpgtiic oBRning

(he rSaIegiate BLALe, Lot S pbLe B e ol pTe M 1P, M LBLOLS,,

180a OEiEQ%SCQEghi&Qg%ted into the damper base mounting holes 114c, 138a,
102g and the damper mechanism 123 is riveted to the body case 102.
[0040]

With these steps, all the parts are assembled. As an assembly
of the first link 133 and the slide spring case 134, and an assembly
of the seccnd link 115 and the slide block 131 are assembled to the
arm bleock 121 in advance and then, the arm block 121 is assembled
to the body case 102, the assembly work can be simplified. Only three

parts, that is, the arm block 121, the spring case 118 and the damper

base 138 are assembled to the body case 102.



[0042] Fig. 10 is an exploded view of the catch 108. A nountj

181 is fixed to the door d and a catch main body 180 is fi xeﬁd&?’op%tggfg?g;gg
nmounting stay 181 via a |ong hole 18lai®§y a catch nounting nut 184

and a catch nounting screw 183 . The catch main body 180 and the

mount i g%osat %y 181 have serrations at contact surfaces thereof (filled
in bl adk %%t he figure) . The long hole 18l1a is used to adjust the

ti iLi f.th tch i dy 18 ti to t d o]
munfnp postLon B 1 s AR, e 08 reline b e Som 4 o
Th 182.h t 182a .that is.little.l th th
or cove LA £ 86584 48 nat O Bkl ent ovanee e The’ Pt eabre Tepre

104, 19 ?%3] The et ﬂéfé%f%ﬁaxﬁﬁ%ro ©pe! ?gaﬁggf’ ﬁﬂéé’%% otk cg%"iit%e ehQlfit

and the cafch 108 are npbunte e franme

ivel v, th e I tull t 1
B R o R R

cl osed,14jt1r}ea]§]%ni&9lea1{gftlﬂq‘2§i Pi3 %%%d@ﬁtﬁ@ﬁ%;ékga}?@qooéhé *131%%11{%?&3%{ E%ate

arm1l104 is s In the groove part 180a el ng guil de

180b ofy qhe gageh 4981 @nch 4he fdogr r%@@@irnﬁiﬁnﬁzw'ﬁ&@ﬂdé’&vaitc%hjeo%ip_ end
starts to operate. [0044] If the retractable arm 104 is set in

the cl ggedhstaderANNECRS @M L4, | MIRSY Qre FHPHEN it daRIpfHeds HPEAVets

the retractable arm 104 is rotated to the full open state and thereby

t he doaqu7openi Recapd1ckespng deyi cernkdlr iqapoperate Aer el b¥proximately
rectangular shape and has protrusions 144b for positicning when it
is fit to the armblock 121. This structure prevents mismatch between
the predetermined operaticn of the door opening and closing device
101 and the opening and closing operation of the doord. Thearmroller
145 slides in the groove part 180a of the catch 108 with opening and
closingof thedoord. Thearmroller 145 ismountedon the intermediate
plate 141 rotatable by the roller pin 146. With this structure, the
arm roller 145 can slide smoothly in the grcove part 180a of the catch
108.
[0042]

Fig. 10 is an exploded view of the catch 108. A mounting stay

181 is fixed to the decor d and a catch main body 180 is fixed to the
mounting stay 181 via a long hole 18la by a catch mounting nut 184
anda catchmounting screw 183. Thecatchmainbody 180 and themounting
stay 181 have serrations at contact surfaces thereof (filled in black
in the figure). The long hecle 18la is used to adjust the mounting
position of the catch main body 180 relative to the door d vertically.
The catch cover 182 is fit to the catch main body 180. The catch cover
182 has a notch 182a that is little larger than the groove part 180a

so as not to prevent movement of the retractable arm 104.



[ 0045] Fol | owi ng description is made, with reference
drawi ngs, about the reason why the first and second sliders ﬁaﬁ’é”‘%ﬁ‘,’!ﬁiﬁ;gg
in the biasing nmechanism 122 and the dagper nechanism 123. Fig. 1l1(a)
is a schematic viewillustrating the biasing nechanism 122 and the
danmper qﬁFQﬁniSﬁ1123 using the sliders and Fig. 11(b) is a schematic
vi ew i 119%k ating the biasing nmechani sm 122 using no slider. [0046]

| i der i_de
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biasingw%%a%ggﬁgéds 5”b£ﬁﬁg§ﬁ%é%§%%ggﬁ??%kgﬁciﬁge%?2%%%%Qﬁé€§%?%gﬁalon
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128 needs to be o omthe arm axi s n this structure,

wi dt h Gup-rangodong kggilr’lr?tftgixﬂ'aeid"bgrh%éir%’{&) 1%od Be PAdY-£8SE 12 dni the

inevitably larger” than the wdth of the body case when the slider is

used agigolrl ¥Plehahg aAdFicdosihgabevAeeondiingk¥rtisnter dgkrheer educe the
wi dt h of the body ‘case 102, the slider needs to be provided in each
of the [bipagijng nmechani sm 122 and the danper nechani sm 123. [0047]
Next, the reason why the link is used in the slider is explained with

use of the diawWawwscradifoldemloulildsét aheser Iddaket fe LRAesEEEREiILY,
when a cam nechanismis provided in the arm bl ock 121 w thout use of

t he | i nk, ednslr Fitoub?(bhe iddousd riat @sen, siheoket obcthplsld@er owhenrbbeted
linkis used. In Figs . 12(a) and 12 (b) , the radius andthe
rot at i apatharfglld open her carampari shdi¥ v ardet deosapenin@048J closing device
101 can operate normally.
[0045]

Following description is made, with reference to the drawings,
about the reason why the first and second sliders are built in the
biasing mechanism 122 and the damper mechanism 123. Fig. 1l(a) is
a schematic view illustrating the biasing mechanism 122 and the damper
mechanism 123 using the sliders and Fig. 11(b}) is a schematic view
illustrating the biasing mechanism 122 using no slider.

[0046]

AsillustratedinFig. 11(a), whenthe first slider (slide spring
case) 134 is used in the biasing mechanism 122 and the second slider
(slide block) 131 is used in the damper mechanism 123, it is possible
to arrange the center of the arm block 121, the center of the first
slider 134 and the center of the second slider 131 in one straight
line. O©On the other hand, if the first slider 134 is not used in the

biasing mechanism 122, the compression spring 128 that generate the

biasing force needs to be mounted directly on the arm bleock 121, and



As illustrated in Fig. 12(a) and 12(b), as the link is used,

stroke of the slider can be increased by a |length of the |irﬁ§ﬁ%E¥§$B%%S§
stroke of the slider is long, the biaspmg force of the biasing
mechani sm 122 can be increased, and the resistance of the danper
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de i tail t di t. [O L Fig. 13
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part 2a a notch i s formed,
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t he horizontal plane around an maxis'5 and 1s e

] zntal | @ sTes et ch
apper St G 050y, “a°Bok dhantt hol k6 T M oripg” Provited in

correspengi NG o d b QUL RhaRe ih the RedY (¢RS@atweandheldhandaar 123.
opening and closing device 1 is recessed in the hole 6. In the upper

surfacegoefztjhe door d, a notch 7 is forned for exposing the
retractable arm4 at the position correspbnding to the notch 3 of the

body case 2. Nkix@., 4Ké Dedddrughialies i@ 1etssaet ahltthaakMidekn d B&plained
closed state. Fig. 14(b) illustrates the retractable arm4 which is
rot at edrifthome ¢ be tHoosedwshas e anidy.expospd 1atisthetRetLbtroke of the slider
when a cam mechanism is provided in the arm block 121 without use
of the link, and Fig. 12(b) illustrates a stroke of the slider when
thelinkisused. InFigs.1l2(a})andlZ2(b), theradiusandtherctational
angle of the arm axis 105 are the same.
[0048]
As illustrated in Fig. 12(a) and 12({b), as the link is used,
the stroke of the slider can be increased by a length of the link.
As the stroke of the slider is long, the biasing force of the biasing
mechanism 122 can be increased, and the resistance of the damper
mechanism 123 can be also increased, thereby facilitating assisting
of the opening and closing of the door.
[0049]
Next description is made in detail about a second embodiment.
[CC50]
Fig. 13 is a perspective view illustrating appearance of a door
opening and closing device. This door opening and closing device 1
is also used to assist opening and closing of the door. A body case
2 is formed into a rectangular solid elongated in one direction. At

& ceiling part Z2a of the body case 2, & notch 3 is formed, in which



7 of the door d. [0052] Fig. 15 illustrates a catch t

cooperates with the door opening and closing device 1. In Fi%?’%fgo,gg?gégg
t hecat chEl nount edont heupper - si de franmez{f that surrounds the door d is
seen fromthe bottom The catch 8 has a catch base 11 that is fixed

to the | ower sur&ice of ALhe frame f by jifcount ersunli screw 10 and a
catch $haftTEStERAC HFBjectSsFraRefHe” cHlTH VIAE PP eAs ™M f st ratafable
in Fig., 16(a), when the door d gets closed to a certain angle, the

ot 1 acibI S AP 2R e PORER. SEBYCARCREE THo® Carti SraREEEest athéhe
catch 8. Thejﬁretrac bl e a4rm4 tries rotating in the closing

di r ect P Shhid € 5% &dchds 'tthe catch shaft. Then, as illustrated in

Fig. 16[(0%)5,1 the retractable arm 4 nmakes the door d in the conpletely
cl osed statel [ 0053] When a person goes out of a room and

| the dagr.d- || t] h i d

Efﬁéfgt ely. | %véﬁ%éﬁﬁ?%hédd%%ﬁd -F‘é%%&ieﬁf?ﬁ{%?tﬁ'@,&fﬁﬁ %%f o e feor
cl osed o 21y, i 2 dhe R 0 r
openi ngﬁjc'a%nggss%ﬁntga(E ev:E)(‘;Le%gl6 (ZELa%tch t ge?g?gtﬁ%?hglfj?%%.% Afr‘;'(g&a %#ceé(r%%t ﬁgape

open dgf e %ggi&l&égg_afrﬁ gﬁé Wolo¥- cg;%/ex\f‘i aff dNgs A K GeviBE 1dPere3essed

openi ng and cl ng device attenuates the inpact on the door an
makes therdeqo1k get £ asRduphew yur 4G A30LHORRINMNE, 3 @SN Formed

device 1 acts to retract the door d and also to sl ow novenment of the
door d.fdf083fbsing the retractable arm 4 at the position corresponding to
the notch 3 of the body case 2. Fig. 14 (a} illustrates the retractable
arm 4 in the closed state. Fig. 14(b) iliustrates the retractable
arm 4 which is rotated from the closed state and exposed at the notch
7 of the door d.
[0052]

Fig. 15illustrates a catch that cooperates with the door opening
and closingdevice l. InFig. 15, the catch 8 mounted on the upper-side
frame £ that surrounds the door d is seen from the bottom. The catch
8 has a catch base 11 that is fixed to the lower surface of the frame
f by a countersunk screw 10 and a catch shaft 12 that projects from
the catch base 11. As illustrated in Fig. 16{a), when the door d gets
closed to a certain angle, the retractable arm 4 in the open state
catches the catch shaft 12 of the catch 8. The retractable arm 4 tries
rotating in the closing direction while it catches the catch shaft.
Then, as illustrated in Fig. 16{b), the retractable arm 4 makes the
door d in the completely closed state.

[0053]
When a perscon goes out of a room and closes the door d lightly,

sometimes the door d is not closed completely. Even when the door

d i1s closed lightly, the door d can be closed completely by making



Figs. 17(a) to 17(d) illustrate the door opening and cl osin éﬁa'

and the catch 8 nounted on the door d and the frame f: Fi g.gP:L é?&é%gégégg
a side view and Fig. 17(b) is a front ypew Figs. 17(c) and 17(d) are
cross sectional views corresponding to Figs. 17(a) and 17 (b) . The

catch 8 is fixed to_the frane f by the countersunk screw 10. The door
openi n&hﬁna‘e&ré&tﬁBl&eﬂ% P35 §hf3| YRAL t WP HE Y GG 818§189r%?‘é3rﬁ?rﬂg catch

screw 13. As i|Jlustrated in these fiqgures n the door. d
ol osed Biearatep é 151 LAnE S S RO g @p%ﬁFﬁgcJa%FC§|f8§.Cﬁ3ully

d 1 | h I d st at st tl ,
Chon kY it SO. 2fre Hrocs oparBi oY &%P&é%%b?%vagﬁ%a#epﬁstes
d d ted sli,ght i

i ect o &3 2 ShOPRE RO i ks Y SPoRha Bt elied S TRAY e
prevengfn%, I|ng q§ Hhe QoK g gg 1:ylg 0, ggltlo forcg1 1

t he cI05|ng |rec Pioh to the | 08rl osedEFI ate b O?ﬁ &1s0

retrac %bgqo%rmd%egfegh%fdQ%% QRN ng and cI05|ng devi ce 1 [ 0055]

Fi g. I s an explo perspective vi'ew of the door opening and

cI03|nq %%ﬁ The door opening and cl osing device 1 has the body

case 2, Arn1base 21 which is built in the body case 2, the

retract ab' e gt ,SL‘#F?Q‘?rESle&?tf‘Pi@ Pﬁ’atf@ecr?é ch!Qﬁ:S%p%]nl RIdSAYsing

mechani sm 22 %or giving atorque in osi ng or opéning dlrectlon

to thed%%ﬁ%%cﬁaﬁﬁ&tﬁﬁﬂkﬁt%ﬁdBQn&@ﬁﬂﬁﬂcﬂ?%ﬂé”&§8¥%§an@ftﬁétﬁﬂ&ﬁéHﬁg Flg
inpact 23 when the retractable arm4 gets closed. The arm base 2

is arranged at 4 haeentel Shdtdey badypgass 2 fiddnitheikqngi fugd naly c) and
direction. The biasing nechanism 22 is arranged at one side of the

body caggqd? dre theskergidiugiaal igis eelrirerpandihbe damper 1meehamenm28) .
is arranged at the opposite side to the biasing mechanism 22 in such

a way frrhatchibehad msafizel ts tFandwaaked bettieenotihecbbaskngec neeani SThe
22 and t he danper nechani sm 23. [0056] The outline structure

of eachiopardpésiteacrd beds bey alevillwe lbbdy¥icase: @ thasdbébe ckiyld rgtpantng
2a, and a pair of side wall parts 2b. The cross section of the body
case 2skcgeld $Bapetk iTReshodyedase thdms fd guower, sbehate aodreddis in the
surfaces in the longitudinal direction, where openings 24a, 24b are

for medcflosednstattat tlom oft taet Pake sirmBéspéethe i dpeherswidnngndact o2ang
of the body case 2, the notch 3 is fornmed for exposing the
retractgbiieeadnia. aimoslrbo@ye cabesed | statemuf doweved by tshest ynepapking,

processi ng of bending a thin plate€%£0057 The arm base 21 is
ar r ange8ieat thhede@nted sof nt hee bokRSTasdal e nthrer fbRGFEaBI A M 4 of the
direction and is a central part fromstructural and assenbly points

of V|eﬂpOTh%P%¥h¥%é§§iE@Oﬁ&ﬁéhd3ﬁ186p¥d%iﬁﬂ?éF?dLﬁ%h%bEl&hﬁ1ﬁ§§ PPEBLNg

and second wall pars 21a, 21b_facing each other and a linkin art
21e fofﬂlrﬁﬁﬁﬂﬁaf EipStlonsd Seebhd waHIS pares %%PufPBSPoogagﬁventmg

th Th 1 1 t ed 1 het the f
gecgﬁd%fﬁﬁaﬁ? %gogrf[?i L SPRAY PG Sl g eEOFsngd'%@eanaaﬁng
th b h t t abl.e 4 b th
e ek RacEan DPr shesab et LAt B e R 5y bR E Ry ct APl 2T

h I 4 b 21, th b
21 16 Pnghr ggaedgg,g\ SRa®dbRnan te??élpﬁegs?;é%“e 326 2. connecti on of

the arqbegg? 21 and body case 2 is nade with use of a rivet, screw

Fig. 18 is an exploded perspective view of the door opening and
closing device. The door opening and closing device 1 has the body
case 2, an armbase 21 which is built in the body case 2, the retractable
arm 4 supported rotatable by the arm base 21, a biasing mechanism
22 for giving a torgue in the closing or opening direction to the

retractable arm 4 and a damper mechanism 23 for attenuating impact



24 or the like. In the armbase 21 and the body case 2, nourdiargn10/0587169
hol es 21c and 2c are forned for connecting the arm base 21 to the SFP10008
body case 2. [0058] The retractdble arm 4 rotates around the
armaxis 5. The first and second link shafts 26, 27 are inserted into

the retyragt abkerat mdrab1of{rgantek spesbsEans THOMANBa8EM X S adrayed
illustrated in Fig. 19, the first link shaft 26 is always given a

force oft the e6APELSSE AMSBbERNIcZSe Of ithenbi 86hH9: ABCHADI $TRZ 1N I h The
this spring force of the conpression spring 28, a force to retract

the dogyiadiaet me@hanient ebr ast abkengem 4t dne slddeoblaek slwfcdfe 2 in
danper mechanism 23 is connected to the second |ink shaft 27. Wen

t he retohactablge takiind 1i sliretated kndt beecdaspeg mhdleniion,23 e sirrdeged
bl ock 31 pushes the heads of the rods 32a of the danpers 32.

Ther ef arte thief ophestetr attlabt® Erentd diires nieachatiaine 2R nih heuch asiway that
direction quickly, the danpers 32 nake the retractable arm4 rotate

sl oW y.theD@5®] axis 5 iAs sianldusitchatiedbeitweleing . thE8 bitlse nlyi asichgnism 22 and
mechani sm 22 has the above-nmentioned first link shaft 26, the first

| i nk 33het Wemglardeeseinigrcase 34 as the first slider, the

conpression spring 28 and the spring base 35. [0060] In the
retractl@S®larm 4, a slit 4a is formed. Wiile the first link 33 is

fit inthe slit 4a in such a way as to sandwi ch the first |ink 33,

the first |iAkeshaftingssisughdectef pash raroigHasrr ad aetasl e Hrenopdy
and the first link 33 from above thereby to connect the first link to

t he reCR&€t abl@salthes CeAl 1He PEE el 2end 6t at Réifi Pt siPRk W33l PREtS 2b.
spring linking shaft 36 is fit therein. This spring |inking shaft 36

i s usedP o CEERReEECLRENSPEdENEpPPAY €asR 3418 U tHedR§d st 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 & thin plate.
[0057]

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

of the arm base 21 and body case 2 is made with use of a rivet, screw



25 link 33. [0061] The slide spring case 34 is nount

body case 2 to be linearly novable. In a side surface of theﬁc’cs%-(‘)fgo%?z)g%;gg
spring case 34, a protrusion 34a is fopged elongated linearly. In the
body case 2, a slit 2d is forned for fitting the protrusion 34a
therein. Linear novenment of the slide %Pring case 34 relative to the

body c&¥et8S $1§6r deth By*a RETsPREe 2t A4 ' BayYcaRae > Myging holes
In the slide sprin ase 34, a hole is, forned of which the di aneter
5 11 GHA FOPATGEr Y HATTEReEOF AR OIY e ScBRPrionas orf SBr thg By case
The conpression spring 28 is inserted in this hole. At the opposite
side of"‘the conpression spring 28 to the slide spring case 34, the

spring Qﬁ&%]35 is arranged. The spring base 35 has a hol e of which
dianetér I's'slightly larger than the dianeter of the conpression

[ 28. T ' ' ' lyisls h '
28;:28 case gﬁegggp%%ééé%??igI%ggggg%ﬁgﬁﬁ% sﬁﬁfgggﬁggiggggi%'?f@%%%?gst
th f ' like.  l.n t
spfiﬁggﬁgkSgg§n§ﬁg¥?E2§§%§§Q¥§§e@?ngﬁuﬁﬁ%§§%§§|%@9%§§§§f§tgfb 5Pﬁ%8rm
: . . _ , .
The danpar Tacian S B3 RES e Shbohd TTnE aratt 27 ‘Thasarrbesinaie:

31 as secopfesdider i jdanper sr 2% 18 HAaimer oR3se 3¢ Al srdaPebmpression
adj usting shaft 40. [0064] In the retractable arm 4, a notch

4b is forRd borod ReRr bk 881 RE gl e obl ocli B . tnlhe sphhde Bbosk FHlthe
is inserted’into the notch 4b of the retractable arm 4 and 't he second

link shaidoréésionmaee ing pass 4 wough dherdetiact @bt eddsm 4 abdst BR the
slide block 31 from above,
retractable arm 4. The slide block 31 of the damper mechanism 23 is
connected to the second link shaft 27. When the retractable arm 4
is rotated in the closing directiocon, 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 gquickly, the dampers
32 make the retractable arm 4 rotate slowly.
[0059]

As illustrated in Fig. 18, the biasing mechanism 22 has the
above-mentioned first link shaft 26, the first link 33, the slide
spring case 34 as the first slider, the compression spring 28 and
the spring base 35.

[0060]

In the retractable arm 4, a slit 4a is formed. While the first
link 33 is fit in the slit 4a in such a way as to sandwich the first
link 33, the first link shaft 26 ismade to pass through the retractable
arm 4 and the first link 33 from above thereby to connect the first
link to the retractable arm 4. At the other end of the first 1link
33, the spring linking shaft 36 is fit therein. This spring linking

shaft 36 is used to connect the slide spring case 34 to the first



26 thereby connecting the slide block 31 to the retractable

the slide block 31, a long hole 31a is fornmed in which the s’%rJdﬁ%Pg‘zgfgggg
link shaft 27 passes through. This is $&6r the purpose of noving th

slide block 31 linearly when the retractable arm4 is rotated. As
illustrated in Fig. 19, the head of the rod 32a of the danper 32 is

i nsert ddst33 t he slide bl ock 31. Linear novenment of the slide block

3l is &U|ded by the inner wall surface 2f of the body case 2 and the

wal | 21d of the arm base 21. [0065] As illustrated in

he fod 5oa [HE HGUES SPERADI 08 F0sh AT BONyS pet (DI OUGT NG oo
gener ated ATANOE RS ouBiahts Gi° (S P68 %E%Fn fﬁ?@%?%ﬁ :
he”endoF 'r?ur?’é%gg Cieordtndhe il ”%QSI%% L CBineatetP Phars 2 2
by 3 riuel. Aenaw A e Jike e dagper hase S8.nd.t e ody, cage 2.

have nmount’ ng h for

body c he -d e 0 d e .

Gamer SogsTenk ?ﬁe‘@ﬂ%n%lef ﬁ%@%hée ézn%%%@g%?%sk.gﬁg%ﬂy ifad B
t f t h 32. The d

ool st IR Py TR e 8 GBOAE B R SRRl Sampers 35 The

posi tigpgeefy the back parts of the two, upper, and |ower, danpers 32
can be adjusted by rotating the danper adjusting shaft 40 Qut of

three hol es ef tilies daaPRLMAIEcSR 39NQ HdBe 1S AU EE YhiRUHd Eigaﬁl@%er
door opening and closing device 1 to the door d. The other two, right

and | efit, sh@bﬁ%lﬂrlba@ﬁ@rpfﬁé{hd@ﬁefc@Iamé’tSz,ff tdor e dhpréadneh spring 28.

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

27 The compression spring 28 is inserted in this hole. At the opposite
side of the compression 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 than the diameter of the compression spring
28. The compression spring 28 is compressed 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 l1ike. 1In the spring
base 35 and the body case Z, mounting hcles 35a, 2e are formed for
connecting the spring base 35 to the body case 2.
[0063]

The damper mechanism 23 has the second link shaft 27, the slide
block 31 as second slider, dampers 23, a damper base 38 and a damper
adjusting shaft 40.

[0064]

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

cf 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,



both right and |l eft sides. The direction in which the retrac | [ m
4 gets out of the body case 2 varies depending on the openidéggpgﬁﬁgﬁ%gg
direction of the door d. In order to sgpport both opening directions

of the door d with one conponent only, the two holes 41b are forned.
Further, in_the danper base 38, recesses 38b are formed for_storin

the UpPdIcERRY CORBE cadmger §o32] 1 4RdeLor bobk 868 BEbTaF EBF BV Bt R v, D
corresponding to the twy opening directions of the door d. Here, the
posi ti SRS MR Flof & HEBodP 1Caskd 22 1ReédE™ES dRaiige ChepEfdisrgond

however, this is satisfied b

the o [ di ti f . .th . :

gﬂangie&gl%t néggéﬁ:ﬂ%ﬁgp%ﬁosr?%%ﬁ%?%&rd“qmggﬁﬁi h Pk &hanBUBRPY S e RAE the
the thin, [ h. 067 The d i d cl osi
dovi co SH05orarsk a0 AoPPavAY THE™r BPaEt abre-aPHr 4o TS ToL et Tr As
th I d stat i LLustrat i Fig. t t at .
1 ust ndogd i G Iro6ely | Gnent AL G eSar it aS b GpeE 32 4
ol osed ;state. 4 e patiachanle aum 4 s given an,addiil enalforegid 81 ock
rotatein the clrosing direction by e sprrng force of the

. : . e . h
compr eSSl 90 305108, 2D e i a3 19 AEPLANI SN2 MBRLEace 2 ana che
spylngw%qﬁc%u%&agge2qgn%Ee%§@ogr%pg ng 28, it reaches the change
poi nt of the biasing mechanism22. Then, the retractable arm4 is
furthergpgisated in the opening direction and passed by the change
poi nt of thebiasingnmechanisn?2 . As illustrated in Fig. 20(c), a

force to rot ﬁ%%ﬂlh%ﬂﬁﬂé&?iﬁ@'i%f.alrgr? fné Bahpe ronens 89 ndread éx@@xit%}ndsble
a

generated by the spring force of the conpression spring 28. Here,

the chapg@ROBDtha¥hey|dHe reennest t gt tiiey & MA%ItS v £8 & heafd bldy part
link shaft 26 coincides with the direction where the first |ink 35

ext endgzpandwhen i€ a-dd 3pat abetiher s efd bt iakbd & ALAedms 5n 9eNeF glzed. 32D,

[ 0068] 28 When the door d in the open state as illustrated
in Figa 26me)inigs foecke icl geadrathe weghriactabhe apmehentobdt edei Botihe2a.
countercl ockwi se direction. As illustratedinFig. 20 (b) ,

whenpadsi ndgtie ekamgeppi ntwo,t heppet r actalilosrear, mdamse s VBA arfeorecsed oin
rotate in the closing direction by the spring force of the

conpr essimbinspriong 28. Accordingly, it becones possible to close the
door d automatically. Besides, as the retractable arm4 rotates in

the cl dsPr@gldirection, the slide block 31 pushes the heads of the

rods 32a of the danpers 32. Therefore, rotation of the retractable
arm 4 can beltutlke stsvof Gbeopody case hefthehdamperaed ad!B dsnranngcted
rotated in the closing direction, the slide block 31 is nmade to abut

to t hethe&gscoPYt Reri¥eE  32are¥ ¢hetlanbefs. 30hso defpert kasgasBepsdaphe
can resist linear novenment of the slide block 31. Meanwhil e, when the
retracP@BleCacth 4 P§VEoMarBding tRéeSpéArng2di Fe&t FBRNSFRéNg| fHg damper

bl ock 31 goes away fromthe heads of the rods 32g of the danpers 32 |,
S0 as HBEt S MESEEE HIRY IPeaf - mEERTOGE PASS S8 dETGFOERSEIS ThPSding

1 st PERBET SPETHE SRR I8t | o BRGCIATeY Bansol 4 hREd TP ThadResaing
o e ofed 35 phlEHATREE BT R EREC SO kB 895 A2 %0 BhEers 2.
The damper adjusting shaft 40 abuts to the back parts of the dampers
32. Thepositionsof thebackpartsof the two, upper and lower, dampers
32 can be adjusted by rotating the damper adjusting shaft 40. OQut
of three holes of the damper base 38, one 4la is a hole for mounting
the door opening and closing device 1 to the door d. The other two,

right and left, holes 41b are provided for insertion of the damper

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



arm base 21 and the body case 2 guide the slide block 31 and éiﬁ%

danpers 32 so as to prevent play of the danpers 32 and the s 201‘130?2322

bl ock 31 when the slide block 31 is away fromthe danpers 32. [0070

The door opening and closing device 1 is assenbled in the foll ow ng
manner. First, as illustrated in Fig. 18,thefirstlink33isinserted

into t RO iHUdE 0% I%@fltetsﬂ%?abl %h%r%ﬁec*%h%“f%l} highk gt ras tiadle
inserted into the retractable m4 from above and the first |ink 33

is i m@eral th 9ate ¥t & dhi%e FaSthen YAHESs IF8& K15k o3 fihe opgning

nserte nto the_natch 4b of the retractable ar and the secon
ok F Oﬁ%oﬁn S B8 it o e i S canbs o RORNT e Uib o et fons

hat th . d h
the fi g %}1 o35 ciwﬁ%%f?ﬁ@géf%eﬁt Sl 1R r‘%"iﬁaéefo gre'Todfea.
retr aCtEa S M4 b daﬁﬁar%‘gﬁaa T Ac':e's e%aﬂglk’g"' gPS r%"‘@e{'oé Toring

first an secdn& wa CRE ®&r m Base aci ng edc

Che 1 el PEBPS AP ve TREbErh aite%gffsgo’g%@%%t% R afofRIL e,
the retrgstal ﬁﬁr?éﬁaageg BEIRasE Pl-1a ASSERblied gddleaar MhASE che

21|5|nser I nt armaxis 515 Inserfed int

the cei o's'l&ﬂ?) rBfZQthné’ﬂ.en %0@5’:' Eﬁéeogdy td%%eeadngédg hLeo %ngﬁj% %el%e'nﬁilng

fixed_ th a at washer 43, and rivets are inserted Into
nmount i G helkes %ﬁlﬁgddg%c%ohhgfbﬂé{ &3S & and, d-he ar‘dﬁlboa%% 2LttiQfied

rivet the arm ase 1 to the body case
by changing the bending direction of the thin plate and only one die
of the thin plate is enough.
[0067]

The door cpening and closing device 1 operates as follows. The
retractable arm 4 is rotated from the closed state as illustrated
in Fig. 20(a) to the open state as illustrated in Fig. 20(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 compressionspring 28 of thebiasingmechanism
22. When the retractable arm 4 is rotated in the opening direction
against the spring force of the compression spring 28, it reaches
the change point of the biasing mechanism 22. Then, the retractable
arm 4 is further rotated in the opening direction and passed by the
changepoint of thebiasingmechanism22. AsillustratedinFig. 20(c),
a force to rotate the retractable arm 4 in the opening direction is
generated by the spring force of the compression spring 28. Here,
at the change point, the line connecting the arm axis 5 to the first
link shaft 26 coincides with the direction where the first link 33

extends, and no force to rotate the retractable arm 4 is generated.

[0068]



[0072] Next, the spring linking shaft 36 is fit in th LS
link 33, the slide spring case 34 is fit to the slit 2d of t%@j/jlg%‘)@?[gfgégg

case 2 and the slide spring case 34 ispgonnected to the spring

| i nki ng shaft 36. \Wen the conpression spring 28 is inserted in the
slide spring case 34, the spring base 35 is inserted via the o‘enin%
24a at the eM@edf thiedpoly daseho ope¢R ettt @si hdérbbaatadolnr Hetg. 20 (<)
nmounti ng hol es 2e and 35a of the body case 2 and the spring base 35
and t he Ssp? PFgC Hsed 35Nrr KAt P 192 the Hoal2 Eadé mthe gopaLerclockwise
Next, the two danpers §2 are inserted [nto the armbase 21 via the |,
openi n§ FAC Y heP B pgoditte 2ERE BFF 1he2BoRY - #5888 PASSHRY mpber 8L int,
38 is fit into th? i s are inserted into. nounti

ol eo SHeHAl S5 ST AETHOnS IaieR ST aRae e G e Be Mg gt ion
Thr ouoRh hOBeSEEapg. RELENRr e STTOrRNeFER T epsorRinpRy it
esenPRroTseoEbAs RIE, tecdose Pledhahd sitatpharatife Shs fify zp the
faci 1 Carag PRI E R s i iR £l BReRIBURY JPESERN PEhe p1ide block

spring 3‘1?%81;@%5‘3%& ns?ggﬂgfrtﬁgsieo&& 33hat ¢ gt;k?et NS £&10 %HErQ‘E%&

case 2. etail structures etractabl e arm

the armbase 2lort hedauper hasee38,and the dampereadipgting shaft 40
are descrlbeg below. Figs. 21(a) to 21(c) are detall views of the
retractablsgjarm 4. The retractable arm4 has a main body part 47 and

an armpart 48. In the nmain body part 47, an armaxis hole 44 and two
link shaft hahes ¢te 46 ral@ abanBdn 4The S5 Pad ird8heX Sy direction,
hori zontally fromthe upper end of the main body part 47. In the

upper suef acedef bibekasm parhads, t@ @O pd HBald o eneedober 32a of
inserting the catch shaft of the catch 8. The groove part 48a extends
from athiedpeinptref 32 heo aatparie 48mberkhs2t ¢on ergki AS liinaist mavetenr of
the cross sectional view of Fig. 21(c), both-side wall parts 49, 50

of thetprosvedparitockBalar eehrvler Bnt whrenhehghtetf raamhadichaatihéris rotated
(lengths in horizontal direction in the figure). Wen the retractable
arm 4 is tlhetdperdpendstrate ionhetlvatsdh dshaflock231 gydessewhgdf Tomt ahtehbeads
tip end of the groove part 48a. Then, the catch shaft 12 abuts to the
hi gher ofeiilie padt Bk 06 thet deepehe 32es e act bt doares Ust Whehl irstaat nomenént
the retractable arm 4, the catch shaft 12 noves toward t he back of

t he gr eévehpasiidslohie at chhdhat s ocaase am aestilsd agiceové paetesshle |
at a mdpoint of the groove part 48a of the armpart 48. \Wen_the

ret ractall epaning tieidrahd cl HSedlivateatefelRdith sttaf Che2séipdgbslock

over the lower wall part 49 of the
31 is not linked to the heads of the rods 32a of the dampers 32. The

heads of the rods 32z are merely placed in the slide block 31. The
arm base 21 and the body case 2 guide the slide block 31 and the dampers
32 so0 as to prevent play of the dampers 32 and the slide block 31
when the slide block 31 is away from the dampers 32.

[0070]

The dooropeningandclosingdevicel isassembledinthefollowing
manner. First, asillustratedinFig. 18, the first link 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 first link

33 is linked to the retractable arm 4. Then, the slide bleock 31 is



31 armpart 48 and enters the groove part 48a. The | ower wal

has an inclined surface 49a for the catch shaft 12 to enter %ﬁﬁ&ﬁ%{zgg
groove part easily. [0076] The pgin body part 47 of the
retractable arm4 has the armaxis hole 44 for insertion of the arm
axis 5 and two link shaft holes 45, 4 6 at off-center positions from
the ar mpaEHbieto ¥he rPEshk HnPisddendetirartahatt 8rpgd, zaincbééée second
through the two |link shaft holes 45, 46. In the majn body part 47 of

t he ret'rddt &1 tarrh 45 LRESSFPE ARTPstRarihkta¢iorined 3180 4 A& B V&r SO
the first linpk 33, . Thi.,s sliit 4a is linked to the |link shaft hole 45, .
1 atihain EAEr LS I By L S A R ERa P A ARt RR 1 7 41 nhile
not ch is, forned,f i rtion,of .th |ide block.31. This notch .4
N e TS He K PRI 1D ha0 08 B 4 £ cRpREE BT he BT e aR1e
manuf act ur ed i nj ection, nol di of _resin, Q77 .Figs._ 22(a
ot E e o LA EEHERm Do 19 O A 80 Med Bl Ien ehe £158%nd BEBbna

R R e T SRR T

part 2 suppor he ["owef 'en m-axr §

wal | p%trr]in g;( sf§cii§19_nts|%§t%%ir ?%o%él&?ﬁ:the?egaﬁeg (P(Frgxﬁécg@q:}'ifeoq:ejz'fgcgzgple

supporting the upper en e armaxi s ing part

l'i nki n%%q fei %thgavr%gﬁ%%gr%d -wall parts 2la, 21b. The first wall part

2la an e secon part 21b have holes 60 for inserting the arm
axis S.pbgretractable arm4 is sandw ched between the first wall
part 2la an& the second wall part 21b of the arm base 21 and the arm

axis 5 is mdacho JESe tt_l’ﬂ:EQQQPa&"BsbﬁéE‘rﬁ@%@éhé@@mmerﬁéﬁ@h%@%ﬁmbled,
arm4 frombelow Then, the retractable arm4 is connected to the arm

base 2the affh KOtat2ONY imeveredt i8tot hiee Netdpc=ald @ . armmd 4.snguiided is
by the first and second wall parts 2la, 21b of the arm base 21, the

r et r actiale tani At 6athé aiaat el id parst abl ef N erody 32skn2a shéleend of the
surface of the first wall part 2la of the arm base 21, a nounting
hol e 2hem sxfier fedsf i xednmech | angt Tdie warshdasies 2 hrido rtike thodyecange2ied
In the arm base 21, a wall surface 21d is formed for guiding the
slide hhack tBE awdnthegdhoperss 282and0@18] of the body case 2 and the arm
base 21 to rivet the arm base 21 to the body case 2.
[0072]
Next, the spring linking shaft 36 is fit in the first link 33,
the slide spring case 34 is fit to the slit 2d of the body case 2
and the slide spring case 34 is connected to the spring linking shaft
36. When the compression spring 28 is inserted in the slide spring
case 34, the spring base 35 is inserted via the opening Z24a at the
end of the body case 2, rivets are inserted into the mounting holes
2e and 35a of the body case 2 and the spring base 35 and the spring
base 35 is riveted to the body case 2.
[0073]
Next, the two dampers 32 are inserted into the arm base 21 via
the opening 24c at the opposite end of the body case 2. The damper

base 38 is fit into the body case 2, rivets are inserted into mounting

holes 2g and 38a of the body case 2 and the damper base 38 and the



In the upper surface of the second wall part 21b, a ri ng-sha}gﬁg
protrusion 62 is formed. Wien the body case 2 is inserted i nto oé‘gg?%gg
arm base 21, this ring-shaped protrusigfn 62 is fit in the hole of the
ceiling part 2a of the body case 2. The upper surface of the second

wal | part 21b _of the armbase 21 is in contact with the | ower surface
of the CERGNHIFE 324 o e Bodp ¢aSe PPAYTIRESSoer end of the arm

axis 5 is _supported by the thick first wall part 2la and the upper
end of W¥d%rmaxis 5is supported by the ceiling part 2a of the body

2 dth |1 t 21b. th is 5 t ed
caog 2,200 | e SSCarg uall JBRLL 210 A8 UG oL arle ks SRRl
i d..As th d of t is. 51 t ed ;hy, t
nereaed, 15, L0e DRt o1, o 08, LA P Loy AP L Wi 31

th b 21, -the,thi th d | t,.21 f.th

e 20,85 2k e AL SKTeR oL e, pecont Ll RoEl 2k, o Bt
devi . ed i

devi oo 4 S20 Bt SAUsal B00UE ke 1 4ol MBDeLe o £3551880
are pryi ded i f e ALTEhase 21k ;BeCOUES easKLe dsserbleshieng case

retractablé arm'4 into the armbase 21. The armbase 21 is

”anUfa%%UE%@hQ%e'Qa %%%O%aggl@@Ugtﬂgtr%§bncohggggkd to thelBbBy EBSe 2.
arm base 21 has only to support at |east one end of the armaxis 5.

For example,) the second wall part 21b of the arm base 21 nmay be

omtted and the armaxis 5 may be supported between the first wall

part 2la of the aepnbaset2icendether cend ing RaFtae tfrm 33 e BeHybase
case 2. Besides, the armaxis 5 nay be supported only between the

first wall:pardangkd: BAdetI® agnacomns daalpk pad i u2dbn@fsHdre aomhnges2tibed
and not by the ceiling part 2a of the body case 2. [0080]

Fi gs. R3(aw.tor2géd)2nre) det ail(cyi £ne dftdile vdampes fbase B rath@ble arm
danper base 38 has formed therein recesses 38d for storing two, upper
and | over, THanpetrsa 32atane aral éshdd a farini hsdytpagt tdie adanperarm part 48.
adj usting shaft 40 configured to adjust the strength of the danpers

32. | nIardee rirsbppgerpathel Boan armpeningofle 4harddktwoahthk syt hwbes
recesses 38b and two holes 41b are provided. In the danper base 38, a
hol e 41&,i46 alrsofdovered fThre apupeirtgl & ketdods openi et ahty Elowi W upper
device 1 on the door upper surface. [0081] Figs. 24(a) to

24(e) ehdustrithe maen daogherpadj dst-i ngnshiag t udte Wswhtd e iafsdémeed rimnpart
a hole 41b of the danper base 38. As illustrated in Fig. 24(c), the
cross $8ct fomaboshape tofd Behésubpenred ticyr 40gcat itgetBanprEcadiiahS pd the
shaft 40 is round, and on its outer peripheral surface, three

prot ruSpeRE 81 die BEPREE 220t ot e8teasEr Ared F reMPedctr et Heie arm part
the inner peripheral surface of the hole 41b of the danper

three feceedds hiB fo&ﬂﬂeésl%bl‘dl%ﬁ%’ée%éﬁaFBFeﬂrcf%%ﬁeé?&&ﬁnétlﬁgfgw%%dmg-
(e proliusi one. ST are 1Lt i Lhege geceesce. Ln Lhe upher surface ol
o7 The SaPer adlust! ag, ahat 19,6, Do oL ated by plack 1Bz one
ohat {00 OIS g Gn LB SHOTIEDL PELIE D LN <p cacon
pOSitigﬂ%%tb¥2Qﬁgqj%ggﬁgﬁgﬁ%%orQggiéfgLend of the groove part 48a. Then,
the catch shaft 12 abuts to the higher wall part 50 to rotate the
retractable arm 4. With rotation of the retractable arm 4, the catch
shaft 12 moves toward the back of the groove part 48a. The catch shaft
12 can enter the groove part 48a at a midpoint of the groove part

48a of the arm part 48. When the retractable arm 4 is in the closed

state, the catch shaft 12 climbs over the lower wall part 49 of the



[0082] 34 mddle step 40b of the danper adjusting shaft 40 psr@2010058169
triangle. On side 52a of the mddle-step triangle is near the SFP10008
rotational center and its distance is &1 The other two sides 52b, 52c
are away fromthe rotational center and their distance is 13 . The

hei ght ‘ﬁfe . 34}%5;4%0' ﬁdsgﬁeewé the <_9 t;?ﬂr%‘ alang %Hgf&oﬁgr azfﬂgpa et 49

to the t he “upper anper ers

one si q?aé)%n5§ﬁciﬂ)é<%(\slﬁffa%e4bé'%Eglt%eoéa{ﬁﬁﬁ?g%éa §oSLER %%? ?Iﬁl cﬂ%ove

danper adjusting shaft 40 1s in contact par

upper daimperez3414,he one side that is in contact mﬁth t he back part

of the danper 32 switches between 52a to 52c by rotating the danper

adj ustipgpadyaft 40. When the side 52a is in contact with the danper

32, the danper 32 can be noved backward, while, when the side 52b or

52c is in comraChaWhtiBod{e eﬂﬁﬂﬂeroﬁaﬂuiQ%t@@@@%bl%aﬂrﬁeﬂ%%%hgge arm axis
forward. Fig. 25(a) |IIustrates t he danper 32 noved backward by the

danper madjcsugii Agrshasérdloansk kg azh(Bxisld usid atesithe Ql@érf)@rh&l?es 45,
pushed forward by the danper adjusting shaft 40. [0083]

i |l ust i &t oiffi-Eegte24odihel @iovssosnetid onabhxshapg of trhe #iover aﬁ&l%lécond
40c of the danper adjusting shaft 40 is also a triangle. As

i |1 ust rlatréd sha fEsQ2 6 24% B)gadsvahsiodedh bBa and 53tk chatthehbowerdsfeps. In
triangle are near the rotational center and their distance is a. The

ot her gihdemb3n hadawaytf dmfi heer odatacnabl e eired, arttk istld tdéd stiancariher
p. The height of the |lower step 40c of the danper adjusting shaft 40

i s equilommrec Herhénght-tabnt hé LbwefidahpeinB23dut Wfid hed ittwd addmspéisked
32. One sideofthetriangle ofthe | ower step 40cofthe danperadjusting
shaft 4@ f£hei hivbnikait wiale tiye biskagaditiol, tite thewaridabpdy 320t Byl of
rotating the danper adjusting shaft 40, the sides in contact with the
end of © ereéﬁﬁéfca@éﬁ aamy 4, Vb BRECh] Hesi SFomRtl 531 dnsent ioondcthe

with the dang 32, the danper 32 can be noved backward, while 35
when t e isedBlesk 3% | ThichPREChwAPhLS HOuRRsbito3phet hinkaanit d2lead6.

be push%d f orwar d. £008%A
The retractable arm 4 is manufactured by injection molding of resin.

[0077]

Figs. 22(a) to 22(d) are detaill views of the arm base 21. The
arm base 21 is of approximately U shape as a whole. The arm base 21
has a first wall part 2la for supporting the lower end of the arm
axis 5, a second wall part 21b facing the first wall part 2la and
provided for supporting the upper end of the arm axis 5 and a linking
part 2le for linking the first and second wall parts 2la, 21b. The
first wall part 2la and the second wall part 21b have holes 60 for
inserting the armaxis 5. The retractable arm 4 is sandwiched between
the first wall part 21la and the second wall part 21b of the arm base
21 and the arm axis 5 is made to pass through the arm base 21 and
the retractable arm 4 from below. Then, the retractable arm 4 is
connectedtothearmbase2l. Asrotational movement of the 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.



Wth use of this danper adjusting shaft 40, it is possible to a

the positions of the two danpers 32 at three levels by rot athé’ %gfgggg
danper adjusting shaft 40 by 120 degregsg. That is, it is possible
switch between the state where two danpers 32 are pushed forward as
illustrated in Fig. 26(a), the state where the upper danper 32 is
pushed Froewsrideasd rErec ofethdafpert3nai s m@xtphghéwﬁﬁﬁﬁIﬁm&ﬂﬁﬁﬁeﬁlr a
in Fig. 26(b) and the state where the two danpers 32 are not pushed

as il ysungtied ihely glodEc)forsegudmti SIONNECTRaddE&RmS R ™ ‘6&8@@ id &losghe
swi tched between three |evels of |ar m ddl e and_ snal

i |1 ust PRI GafeFiYg. DB(Be aRBNPEHR f]wo Hdifper st g %H@d formed for
forward, the danping force becomes Iar e enou h tg _support a heavy

door. IMiHE%EREe Slitdss ackd 31n <"‘I*—"idg Pef$e 3danpi ng force is

m ddl e en& %h to support a m ddl e-wei ght door In the state
i 11 ust rl@0dd i n Fig. 26(c), the danping force is small enough to

| ht d d h
be Ot o bet e e S0k alRed %&?ﬁﬁ%géﬁpa'ﬁ%ﬁg%&ﬁ% Py 405G a e ped
d ) , bl
a7 DeB ESeih T it totis PRSI 2bE p o ST rfd Gato the

bl ock 31 E%%% bl this glpgrs%agggpgﬁn%n 51oge6§aq%e%1%2 g h%r%g of

is a dd rrper Eiat [ex &S ge nping orce at i nal

mm [ Ol @XA0P] £oq PAGLEIOLG. ADBAIRL N fg;@ﬁepﬁg %hgusz k8 £0fnd REcong

slide b Stra t colum o

Fi g. 2%a1[10g§% ijf’]aeo%p%ﬁ[e' Xﬁn%aé&%ﬁ&éoi&?c% tta*?:% ﬁ?@h E#?é’ 1 su?f%ace

may be a t does not vary in strengt is illustrated in

27, [0%%7]:}16 celllng' Pt 228c1 %&dtg% %@y%@é lo vi ews 95wébee1§@~tc9ﬂq t%e arm
Figs. 28 i's a perspective view of the catch 8 and Fig. 29 is an

expl Od%ngeESE?%CEhiégo%@W By the erich Birdhe, LAt @ud has et eakClpper
base 11 nounted on frame f and the catch shaft 12 projecting from

the catel basend brmTA&ikes Bt raled Byofhd e idaoly eperi N @Ndhe body

cl osing device 1 catches the catch shaft 12 of the catch 8 to open

and cl esget heafl®othdl.sd08Blvall part 21b. As the arm axis 5 is supported
at both ends, the support strength of the arm axis 5 can be increased.
As the upper end of the arm axis 5 is supported by the ceiling part
2a of the body case 2 and the second wall part 21lb 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 21la, 21b are provided
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.
[0079]

Here, the arm base 21 has only to support at least one end of

the arm axis 5. For example, the second wall part 21b of the arm base

21 may be omitted and the arm axis 5 may be supported between the

first wall part 2la of the arm base 21 and the ceiling part Za of



As illustrated in Fig. 29, the catch base 11 is forned into a
rectangle. At four corners of the catch base 11, four count dr¥GRROT20%6769
screw mounting holes ha are fornmed. Atga center hole Ilb of the caf h
base 11, the catch shaft 12 is fit therein. [0089] The catch shaft 12
has a hollowcylindrical catch outer shaft 54, a cylindrical catch

i nner $hwf bodB caRd dsePedidRre EAE,2EMAXA SHAER VIR PO ter ehby Setaicen
peri pheral surface of the catch outer shaft 54, a flange 54a is

f or med,thend irké valénPant erlsRAC: The F§C99§Héfﬂl1r Mgt RéPhefethe R1gF base
the catch base 11 until the flange 54a abuts to the catch base 11.

The back EB\em e hYs tdéhiédtlddd datie <Batth @ SOWh&RASES£ from t he
back surface side of the catch base 11. In the back cover 56, a

support (09891564 is formed, which is flt in the center of a catch

57 h 009 h h

EEI 'fJ Sshart E30%ne da CLSALERSPLRO BT, (0000, oo e L he Gateh oy

t f t | sh I d
. ?: b 38 SafoereoiRE ehd'D ‘"ﬂ%@%&t R EineFSoRareS Sad oA A o
smal-dlarreter rt 55a|sfor : | S. | tth 37c t.ch i_nner
nart SEPhershariedr aneterpare 2ed haifs 1Tk oA hn T g meer
Ach v concenl T i 15 égrgfiiﬁdg e oo ateot odfgi%? 'y
t hese stIUl dirsne er part ﬁlargg%hl ésmeter par? CE{S%E stepe ampers

dlffere ce d t e f t i r f 5.

The cat ?h Shlﬁl %328%!; ?g ?& %t?ted{llp%t%g? A;fe rair(#ﬁﬁ&glr% &%&tﬁt E‘g@ rflght
the ca a i lace

catch ftﬁdlrz:)e?ge : ES%é%ﬁ%lc% qu%bggéggo‘?}ie%r %%gdnvglggd?hegrég?&% I nner base

shaft 33, Jé”hoflreomgl he gabsh AWMLS f§9%{f§ur§f‘1n&hﬁec@é&ﬁob@ﬂ§ﬁ Sﬂ?ﬁi@:loé@ng

is made to jut fromthe catch outer shaft 54 until the flange 55c of

t he catgliicrner shakt 5% cabutb$eto stheastep difference in the inner
peri pheral surface of the catch outer shaft 54. Needless to say, the

catch ippner.jshaft 55 may be pushed into the catch outer shaft 54
agai nst the spring force of the catch spring 57. [0091]

Figs. 24(a) to 24(e) illustrate the damper adjusting shaft 40
which is inserted into a hole 41b of the damper base 38. As illustrated
in Fig. 24 {c), the cross sectional shape of the upper step 40a of
the damper adjusting shaft 40 is round, and on its outer peripheral
surface, three protrusions 51 are formed 120-degree separated from
each other. 1In the inner peripheral surface of the hole 41b of the
damper base 38, three recesses are formed 120-degree separated from
each other, and the protrusions 51 are fit in these recesses. In the
upper surface of the damper adjusting shaft 40, a cross-shaped groove
part 63 is formed. The damper adjusting shaft 40 can be rotated by
placing a driver on the cross-shaped groove part 63 of the damper
adjusting shaft 40 and rotating the driver. With engagement between
the protrusions 51 and the recesses, the damper adjusting shaft 40
is positioned by each 120-degree rotation.

[0082]

As illustrated in Fig. 24 (d), the cross sectional shape of the



As illustrated in Fig. 30(a), when the door d is closed, in ord

to
prevent rattling of the door d, the retractable arm 4 of thgqgg?og‘ggfgggg

openi ng and cl osing device 1 catches the catch shaft 12 to give an
additional force in the closing directron, even if the door d cones
into contact with the frane f. That is, when the door d is cl osed,

t he retmigstlgblsgemr APk, of t sl fdanize natd nsttained she fithd Ocbapt éirigngle. On
closed state and the rotation angle of the retractable arm4 is just

bef or e %itfle SlPgsed- shat BiddiarsoaP ahfl@ng ek nady (theemited iogeh Fenter
the retractable arm4 to rotate in the closing direction. [0092]

| f t he a6t &6t d5FE28FM 4Si A -t BN PRIANSTE atw it Aot 9o 2i%e a&’rﬂ@’séaom

state unnecessarily, in error, the retractable arm4 js rotated
the cl d$&Frtateond hopRtereaskthetr dATA86E F Ps t“%heeeewhﬁévfc‘f%%@addle

into the return state where, the cat ft 12 is QoV

part AL o5 OFhEh?eg‘"f“BB‘F]ébﬁ‘ 35 e Stcf}?efstcgt Oc fk SsRgPE lﬁoc‘é}?ﬁg’t J‘?ﬁ%" Otf the
38 in the groove par e retr ct abl e rn14 As |IIu ed.in
Fig. SOPBET SeneR & R e s Do Ps SPor 106 GRSt RE fredds to

f th bl d .

o B SR et RS BN R By
t 48 t t t abl di ff f

P, e S ABLE  Da d Bosnce O o g caven.

smal | - dhangter paLt poR Of thegateh shatt o2 £apche. caughtold e, 3o

groove part racta e arm ere e arm

be rotated 4a.th %t%@%ﬁ Eéét €o %@9 b A8 YRS e tefizha E‘&fsttﬂaé shaft

will be able to be cau int roove part” 48a of he retracta

arm4 4@t h\%eﬁ h@néjoé)fdé)%ez}i g %Hdc%%bﬂgwii@l’{'@r?e Jda%}ib@%zus%ﬂe' Haﬁper

normal way. [O Here, the present invention’is not limted

to the 3@%{%@6@5%@%@&@% NHAL $eaNthdMY hBes £ 0Yinedy 192V aEI Qlgontact
forms without departing from't he scope of the present invention.

[0094] with thelTk@ngdeer 30nPeRnRI dAighes! @SinNGdViste dageidirag t eighers (a)
present enbodi nent can be used to assi st openi ng and cl osi ng of not
only aihingedatdesrtiiiaabse 3 sbivddnthElo@ird by the damper adjusting shaft
40 and Fig. 25(b) illustrates the damper 32 pushed forward by the
damper adjusting shaft 40.
[0083]

As illustrated in Fig. 24, the cross sectional shape of the lower
step 40c of the damper adjusting shaft 40 is also a triangle. As
illustrated in Fig. 24 (e), two sides 53a and 53b of the lower-step
triangle are near the rotational center and their distance is a. The
other side 53¢ is away from the rotational center and its distance
is B. The height of the lower step 40c of the damper adjusting shaft
40 is equal to the height of the lower damper 32 out of the two dampers
32. Onesideofthetrianglecfthelowerstepd0cof thedamper adjusting
shaft 40 is in contact with the back part of the lower damper 32.
By rotating the damper adjusting shaft 40, the sides in contact with

the end of the damper can vary. When the sides 53a and 53b are in

contact with the damper 32, the damper 32 can be moved backward, while



[ 0095] The body case of the door opening and cl osing dev

may have an opening in any one of surfaces thereof, and for % Qﬁﬁf 056109
t he opening may be fornmed not in the bggtonlsurface but in a side
surface. If the door opening and closing device is nmounted on the

side surface, not on the upper surface of the door, the opening may

be for méen rhehe isiald Iurifade sfontRe th oty he dde O{a@r@%] 3239 th@e\ﬂa@@arn 32
the longitudinal direction is bent into a wall, the danper base and

spri ng s P e bianedd [ 0097] The danper of the door
openi ng. and cl osi ng device nay be an extendabl e danper, a rotary

danper @0&He 1ike. [0098] The present specification is based

on Japanese Patent Appllcatlons No. 2009-191099 filed on August 20
20.09, the eftitleUesnPént sl BraiRTh BPe st siry ti Alor bbrit &P stble to

reference herejn.
adjust the positions of the two dampers 32 at three levels by rotating

the damper adjusting shaft 40 by 120 degrees. That is, it is possible
to switch between the state where two dampers 32 are pushed forward
as illustrated in Fig. 26(a), the state where the upper damper 32
is pushed forward and the lower damper 32 is not pushed as illustrated
in Fig. 26(b) and the state where the two dampers 32 are not pushed
as illustrated in Fig. 26(c), sequentially. The damping force is also
switched between three levels of large, middle and small. As
illustrated in Fig. 26{a), when the two dampers 32 are pushed forward,
the damping force becomes large enough to support a heavy door. In
the state illustrated in Fig. 26 (b), the damping force ismiddle encugh
to support a middle-weight door. In the state illustrated in Fig.
26(c), the damping force is small enough to support a light-weight
door. As illustrated in Fig. 26(c), there may be a gap between the
side of the damper adjusting shaft 40 and the dampers 32. Tf the gap
is created, it is possible to prevent the damping force from being
exerted on the first stroke of the slide block 31.

[0085]

In this embodiment, the damper 32 used here is a damper that
exerts a large damping force at a final stroke of 5 mm, for example.
Therefore, the damping force for the stroke of the slide block 31
is as illustrated in the graph in the right column of Fig. 26.
[0086]

Irrespective of the stroke of the rod, the damper 32 may be a

damper with a fixed damping force. The damping force of the damper



REFERENCE NUMERALS [ 0099] 1, 101_ door opening and cl osing dﬁyice %
102_ body case 4, 104_retractable arm 5, 105 arm axis 21°¢4F B oo
28, 12

base 21a, 21b_ first and second wall paggts 2le_ linking part
conpression spring (biasing nmenber) 31, 131 slide block (second

slider) 32, 132_ danper _ _
32 that does not vary in strength is illustrated in Fig. 27.

[0087]

Figs. 28 and 29 are detail views of the catch 8. Figs. 28 is
a perspective view of the catch 8 and Fig. 29 is an exploded perspective
view of the catch 8. The catch 8 has the catch base 11 mounted on
the freme f and the catch shaft 12 projecting from the catch base
11. The retractable arm 4 of the door opening and closing device 1
catches the catch shaft 12 of the catch 8 to open and clese the door

! d.
[(0088]

As illustrated in Fig. 29, the catch base 11 is formed into a
rectangle. At four corners of the catch base 11, four countersunk
screw-mounting holes 11a are formed. At a center hole 11b of the catch
base 11, the catch shaft 12 is fit therein.

[C089]

The catch shaft 12 has a hollow-cylindrical catch outer shaft
54, a cylindrical catch inner shaft 55 enclosed at one end, and a
back cover 56. On the outer peripheral surface of the catch cuter
shaft 54, & flange 54a is formed, and the catch outer shait 5¢ 1is
pushed into the hole 11k of the catch base 11 until the flange 54a
abuts to the catch base 11. The back cover 56 is connected tc the
catch outer shaft 54 from the back surface side of the catch base
11. In the back cover 56, a support bar 56a is formed, which is fit
in the center of a catch spring 57 to support the catch spring 57.
[0090]

In the catch outer shaft 54, the catch inner shaft 55 is fit.
The catch inner shaft 55 is of an approximately cylindrical shape
and is enclosed at a tip end. At the tip end of the catch inner shaft

55, a cylindrical small-diameter part 55a is formed. That is, in the



33, 133_ first link 34, 134_ slide spring case (first slider;

second

: : : L . : 20101058169
link 116_ adjusting plate (position adjusting neans) ff%k SFP10008

adjusting nut (position adjusting neangy 121_ arm bl ock (retractable
arm 135 spring catch PCT/JP2010/058169 SFP10008

catch inner shaft 55, the small~diameter part 55a and a large—-diameter
part 55b which is concentric with the small-diameter part are formed.
With these small-diameter part 55a and large-diameter part 55b, step
difference is provided at the tip end of the catch inner shaft 55.
The catch spring 57 is inserted into the large-diameter part 55b of
the catch inner shaft 35. The catch spring 57 is placed between the
catch inner shaft 55 and the back cover 56 to make the catch inner
shaft 55 jut from the catch outer shaft 54. The catch inner shaft
55 is made to jut from the catch outer shaft 54 until the flange 55c
of the catch inner shaft 55 abuts to the step differénce in the inner
peripheral surface of the catch outer shaft 54. Needless to say, the
catch inner shaft 55 may be pushed into the catch outer shaft 54 against
the spring force cof the catch spring 57.

[0091]

As illustrated in Fig. 30(a), when the door d is closed, in order
to prevent rattling of the door d, the retractable arm 4 of the door
opening and closing device 1 catches the catch shaft 12 to give an
additional force in the closing direction, even if the door d comes
inte contact with the frame f. That is, when the door d is closed,
the retractable arm 4, itself, is not rotated to the completely closed
state and the rotation angle of the retractable arm 4 is just before
the closed-state rotation angle. There still remains room for the
retractable arm 4 to rotate in the closing directicn.

[0092]

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 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 cannot be fit



40 140_ adjusting screw (position adjusting neans) 41 CLAI ﬁ% Jé 1A> 58169
door opening and cl osing device conprising: a body case elo At &’ 10008
one direction; a retractabl e aggn which is provided rotatabfe

in the body case and rotates froman open state to a closed state;

a first. slider which is provided at one side _of the body case and

noves |ihéae grPRVEnB2Ehe? B relcthitth Lot réshEiet RER G t °F otldtithiadred in

the retractable arm , ) ,
Fig. 30(b}, &s the small-diameter part 55a 1s formed at the tip end

of the catch shaft 12, if the retractable arm 4 is rotated to the
closed state, the small-diameter part 55a can be caught in the groove
part 48a of the retractable arm 4 by a difference of diameter between
the large-diameter part 55b and the small-diameter part 55a. When
the small~diameter part 55a of the catch shaft 12 can be caught in
the grecove part 48a of the retractable arm 4, the retractable arm
4 can be rotated to the open state, and in next use, the catch shaft
12 will be able to be caught in the groove part 48a of the retractable
arm 4 so that the door opening and closing device 1 can be used in
a normal way.

[0093]

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

(0094]

The door opening and closing device according to the present
embodiment can be used to assist opening and closing of not only a
hinged door but aiso a sliding door.

[0095]

The body case of the door opening and c¢losing device may have
an copening in any one of surfaces thereof, and for example, the opening
may be formed not in the bottom surface but in a side surface. If
the door opening and closing device is mounted on the side surface,
not on the upper surface of the door, the cpening may be formed in
the side surface of the body case.

[0096]

When the end of the body case of the door opening and closing



. . . 3 010/058169
case in such a way that an armaxis as a rotational center of esﬁﬁﬂwm3

retractable armis sandw ched between ghe first slider and the second
slider and which noves linearly in the one direction in conjunction
with rotation of the retractable arm . .a biasing nmenber which

i s proAdeFatnt ke okt ididote k e 1568y OPase 2eRE bitdsed Yadlfithy damper
slider .in the one direction; ang)?e , a, danper which is provided at
the oppsid é7¢l F@IMY Fe BoRp Yo &% FHd ¥%%i sts |inear novenent of the
second iéﬁﬁr, wherein the biasing nmenber gives the

retract armin the open state a biasing force in an opening

di rection, aQ%Iwhen the retractable arm.in th%'o en.sta%e .S rotatﬁg

in a closing er@@??ﬁﬁ 5y & 3@Fepﬁ%%éﬁgaﬁalec P °mbiPe “SHE b M4 6 an
menber gj.ves e retractahl rrm.a piasing fqrce.i.n the closing

di rect ieg(r?,e%gr?gﬁe Ci%tfnl:)%\c/%\‘:ﬁe%l t%r?garré{t rc%(r:r?)a 3 g)ra%rlﬁ%l s%lrkc?t'at ed in the
closinqéﬂjgﬂction, t he danper danps rotation of the retractable arm

2. The door “openi ng and cl osing device of claim1, further conprising

a first |inkoghi chilscaonneptedctoqthe,reiLagtable ahin dfafhece patent

of f-center positi rom-t armaxis and 1s connected rotatable to
the Tingd1i42tSldndeivo. 2009-191099 filed on August 20, 2009, the entire

a second slider which is provided at an opposite side of the ‘%g

contents of which are expressly incorporated by reference herein.

RETERENCE NUMERALS

[0099]

1, 101.. door opening and closing device

2, 102.. body case

4, 104.. retractable arm

5, 105.. arm axis

21.. arm base

2la, 21b.. first and second wall parts

2le.. linking part

28, 128.. compression spring (biasing member)
31, 131.. slide klock (second slider)

32, 132.. damper

33, 133. first link

34, 134.. slide spring case {(first slider)
115.. second link

116.. adjusting plate (position adjusting means)
117.. adjusting nut ({(position adjusting means)
121... arm bleock {retractable arm)

135.. spring catch



3. The door opening and closing device of claiml or 2, fuﬁ&ﬂﬁﬁmna@eﬁag
conprising a second link which is connected to the retractable arigealyos
an off-center position fromthe armaxjg and is connected rotatable

to the second slider. 4. The door opening and cl osing device of any
one of clainms 1 to 3, wherein the btasing nenber is a conpression

spri ng.14- PR USddn D feHicty @93 6% AGUGEHIEE JradiSdi m 4, furt her

conprising: a spring catch which is provided at the one side of the

body case for catching the conpression spring; and position
adj usting neans for adjusting a position of the spring catch in the
one direction relative to the body case, wherein the position

of the spring catch is adjusted thereby

t oadj ust t hebi asi ngf or ceof t heconpr essi onspri ngsandw chedbet ween t he
first slider and the spring catch. 6. The door opening and cl osing
device of any one of clains 1 to 5, wherein the second slider and the
danper are not connected to each other so as to prevent the danper
from danping rotation of the retractable armwhen the retractable arm
is rotated in the opening direction. 7. The door opening and cl osing
device of claim1, wherein the body case has at |east one opening,

t he door opening and cl osing device further conprises an arm base
having a first wall part which is installed in the body case 43



via the opening for supporting an end of the armaxis, a secgn | |
part for supporting an opposite end of the armaxis and a Ii%Z?Jﬁg%%gfgégg
part for linking the first wall part tgithe second wall part, and

the retractable armis sandw ched between the first wall part and the
second wall part of the arm base. 8. The door opening and cl osing
device of claim6, wherein the oppostt2I¥fd of the armaxis is
supported by the second wall part of the arm base and a side wall of

t he body case superinposed on the second wall part.

1. A door opening and closing device comprising:

a body case elongated in one directicn:;

& retractable arm which is provided rotatable in the body case
and rotates from an open state to a closed state;

a first slider which is provided at one side of the body case
and moves linearly in the one direction in conjunction with rotation
of the retractable arm:;

a second slider which is provided at an opposite side of the
body case in such a way that an arm axis as a rotational center of
the retractable arm is sandwiched between the first slider and the
second slider and which moves linearly in the one direction in
conjunction with rotation of the retractable arm;

a biasing member which is provided at the one side of the body
case aﬁd biases the first slider in the one direction; and

& damper which is provided at the opposite side of the body case
and resists linear movement of the second slider,

wherein the biasing member gives the retractable arm in the open
state a biasing force in an opening direction, and when the retractable
armintheopenstateisrotatedinaclosingdirectionbyapredetermined
angle or more, the biasing member gives the retractable arm a biasing
force in the closing direction, and

when the retractable arm is rotated in the closing direction,

the damper damps rotaticn of the retractable arm.

2. The door opening and closing device of claim 1, further comprising
a first link which is connected to the retractable arm at an off-center

position from the arm axis and is connected rotatable to the first
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slider.

3. Thedooropeningandclosingdeviceofclaimlor 2, further comprising
a second link which is connected to the retractable armat an off-center
position from the arm axis and is connected rotatable to the second

slider.

4. The door opening and closing device of any one of claims 1 to 3,

wherein the biasing member is a compression spring.

5. The door opening and closing device of claim 4, further comprising:

a spring catch which is provided at the one side of the body
case for catching the compression spring; and

position adjusting means for adjusting a position of the spring
catch in the one direction relative to the body case,

wherein the position of the spring catch is adjusted thereby
toadjust thebiasing force of the compression springsandwichedbetween

the first slider and the spring catch.

6. The door opening and closing device of any one of claims 1 to 5,
wherein the second slider and the damper are not connected to each
other so as to prevent the damper from damping rotation of the

retractable arm when the retractable arm is rotated in the opening

direction.

7. The door opening and closing device of claim 1, wherein
the body case has at least one opening,
the door opening and closing device further comprises an arm

base having a first wall part which is installed in the body case
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via the opening for supporting an end of the arm axis, a second wall
part for supporting an opposite end of the arm axis and a linking
part for linking the first wall part to the second wall part, and

the retractable arm is sandwiched between the first wall part

and the second wall part of the arm base.

8. The door opening and closing device of claim 6, wherein the opposite
end of the arm axis is supported by the second wall part of the arm

base and a side wall of the body case superimposed on the second wall

part.



