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[ 0001] The present invention relates to a retracting device
for assisting closing and opening of an opening and cl oSE@EIBYN/ 058636
as a sliding door, a folding door, orla drawer. BACKGROUND ART [ 0002]
Wth this type of retracting device, when a sliding door is noved
manual |y along a guide rail in apgkQ&IBgIdNrecti on or an opening
direction, a biasing force in the closing direction or the opening
direction by a biasing nenber REUBACEAENG ©BVEICEpring is exerted on the
sliding door at a certain point. The sliding door noves automatically
to a fully closed position or a fully open position by the biasing

force phchfischtaskRgpmenber .
[0001]
The present invention relates to a retracting device for
assisting closing and copening of an opening and closing body such

as a sliding door, a folding door, or a drawer.

BACKGROUND ART
[0002]

With this type of retracting device, when a sliding door is
moved manually along a guide rail in a closing direction or an
opening direction, a biasing force in the closing direction or the
opening direction by a biasing member such as a coil spring is
exerted on the sliding door at a certain point. The sliding door
moves automatically to a fully closed position or a fully open
position by the biasing force of the biasing member.

[0003]

In Patent Literature 1, a retracting device that assists
closing and opening of a sliding door is disclosed. A guide rail
extending in opening and closing directions of the siiding door
is mounted to a ceiling. The retracting device is received in the
guide rail and can slide in the guide rail in a longitudinal
direction by rollers. The sliding door suspends from the
retracting device. There are a first pin and a second pin attached
to the guide rail. The retracting device is provided with a first
slider which can catch the first pin and a second slider which can
catch the second pin.

[0004]



[ 0003] In Patent Literature 1, a retracting device that

assists closing and opening of a sliding door is disclosed. A guide
rail extending in opening and closing directions of the RET/APAY1IHEE626
is nmounted to a ceiling. The retracti 8g device is received in the
guide rail and can slide in the guide rail in a |ongitudina

direction byyrehl ens. sTheighi dbBg d9ohosuapRBdsafingMithenketnactingg
device. There are a first pin and a second pin attached to the guide

rail . dheeceivactn thedpardeng dipeovided thie hetaréct shg sldvdere ahs 6 movars
catch the first E[n_and a second slider which can catch the second
pi n. [0bbA] thecylivR0910073626 2he closingedifketdlndiong tigorriesing

roves RRAELLY LT hE, oS08 0k eshi o, e BB 09, L1554 00, e
dir eCt{i??eQEi%geaﬁBeEthégEEQEEEHB' d%‘@t‘?EBet he fbLENgdeQk IS JION

manual 'y 1nt closing direction~an he retracting device is ved

in thedclest pgnHi@cldhaand reaches poLef tad rhRoLAt.defrd he, AHAEirst
rail, the first slider of the retracting device for assisting the

cl osi ngltatches tthee retrstctpimy dEvene Forkasfishenditlst Gldsderg wiattlches
the retracting device is released and the retracting device noves
aut omaEPeaf 155t Pithe €R68F ngeakrekttifeh fagstt 5lader 441 Hy e €etsprciing

biasiqg nenber and, the slidi door. suspendi fromthe re raC%Ln%ll
devi ceTRRUES Lot OPbTT L3R 1T G Ty g At Mo e SWASH g oo 11y
sl i di ngy dogy cil%s%@uék.%¥c€?¥ﬁdd&@ tohg @P&é‘ir@@ fiifc?‘é%ifoé"bi;a(r)berrIme%ﬂﬂS%r

way as in closing of the sliding door, the second slider

assi stang the opeding dodchasgdreliger ditbpithatrea reesttiaig) deeiitle avdes
the sliding door noves automatically to a fully open position due to
the biastogatoreelvfteohe bbby ngloeedarosii009s] When thenstheing door
retracting device described in Patent Literature 1, a |inear danper

s provf dERPRETY BAYREAT G5 PPSP 18RI 4FSGhdOPhel BetBRPNT agrY a7 in
or et KPoFtol o LIRSl A0 SUdIa A98 J5,hesed LLLx.and o

opene er- wor an ‘en ion o mper

the |ignean: danperciss attacheddp pliReati £Ste st fderp itk add Rh@d1iding

portion of a"rod of the linear danper is attacheJ)to t he second

sl i derdéseacsiea autcnbtPabenty do befal Ly epkh p&s TATOONIUd S the biasing
force of the biasing member.
[0005]

In the retracting device described in Patent Literature 1,

a linear damper is provided over between the first slider and the
second slider in order to cushion impact when the sliding door is
closed fully and opened fully. In other words, an end portion of
a damper main beody of the linear damper is attached to the first

slider and a tip end portion of a rod ¢f the linear damper is attached

to the second slider (see claim 1 of Patent Literature 1).
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[0006]
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SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0007]

However, to provide a linear damper over between the first
slider for assisting the closing of the retracting device and the
second slider for assisting the opening, a long linear damper is
required. As a result, the size of the linear damper increases or
extension and contraction of the rod is not carried out smoothly.
Moreover, a stroke of the linear damper is limited to a length not
greater than a half of a distance between the first slider and the
second slider and therefore the stroke of the linear damper becomes
small.

[0008]

Therefore, it is an object of the present invention to provide
a retracting device which does not require a long damper to damp
opening and closing of an opening and closing body and in which

a stroke of the damper is secured.

SOLUTION TO PROBLEM
[0009]

In order to sclve the problem, according to one aspect of the
invention, there is provided a retracting device including: a base
extending in a longitudinal direction; a first slider for assisting
closing and provided in the base to be slidable in a longitudinal
direction; a second slider for assisting opening and provided in
the base to be slidable in the longitudinal direction; a damper
base disposed between the first slider and the second slider to

be slidable in the longitudinal direction relative to the base;



However, to provide a |inear danper over between the first slider for
a55|st|ng the closing of the retracting device and the second slider
for assisting the opening, a long |inear danper is requiPeBJPAS1H73626
result, the size of the |inear danper 4 ncreases or extension and
contraction of the rod is not carried out snoothly. Mreover, a

st r okeaofi e dainbear p davpesdicrdd et fdeht e Fenrgths NDde @t ehe diadtber
hal f of a distance between the first slider and the second slider and
t her ef baeette catuseke dsimpting Fonearaslanpestsece st eyl ithe 0008 slider
Therefore, jt is an object of the present invention to provide a

r et racf‘PﬁgtEEVijéﬁp\%l Eﬁsaoé§dH&FSrreamiré gereng damps tpéfod’&ﬁi&d over

openi n n n LN cl od nd in mhl

ot okedefERE Blknderadcal ik Al RS prtE Y soos” = Seteing
order £grgelyg 4 %%&Q@@e%{ %@;gseeoﬁaesﬁaggtaﬁ& éﬂf@ d e
there is provided a retracting device including: a base extending in

a | ongrtddeeal dheeethonheactistahcel bdewekor tagsifdtrisitg sdlie®imgnandhe
provided in the base to be slidable in a longitudinal direction; a
seconddahpgerbdsn anslstheidie byers g tareenprbei dueben dElse bagethe seond

sl i dabl n the longitu direction; a danper, base di sposed
et wachLHIE T FPeEcs Faeghsnhaﬁﬁemggeénans Pi G4P o898 SFCdaBTe fo e

| ongi tgg Hal Aifeet 9% eha%eme % gm,[%enfqa%%rc PCE JR201 d&{rg%%nae%n%e% ahd

first danper provi over st er an

base t@h@@m&l@@mm&pm@ ascandi st paee Hed \ﬁ?l%ndhﬁﬁeﬁr' }!Sééesddcﬂ%'he
and t he danper base reduces; and a second danper provi ded over

betmeedlshensecbadweéndéheaddmpbe tdaspennbastet dicatseld deéanmiedigice as
force as a distance between the second slider and the danper base

r educe%he\W@rﬁamﬁvﬁﬁelfdﬁélt%?l%fél%@wtm@ Feratigpitdeithgneeeord gdapenr
base and t e d| tance bet ween gﬁ@ er base and the second slider

r educe B8 %@sﬁBge °Ff€a® I8$ 4PPelEMBRrel ative to the first

slider due to a bi asing force of a biasing nenber and the distance
bet ween the second slider and the danper base and the distance
bet weempvherdanpes besecapdothenffEnstosl i der reduce as the base noves

in an opening direction relative to the second slider due to a
bi asi ng0®bPLe of a bi asi ng nmenber.

According to the invention, as the first damper is provided
over between the damper base and the first slider which are slidably
provided to the base and the second damper is provided over between
the damper base and the second slider, it is possible to reduce
respective lengths of the first damper and the second damper.
Therefore, it is possible to stabilize operations of the first and
second dampers. Moreover, as the sumof a stroke of the first damper

and a stroke of the second damper serves as an entire stroke, it

is possible to secure the strokes of the dampers.

BRIEF DESCRIPTION OF DRAWINGS
[0011]
FIGS. 1{a) to 1l(c) are outline views of a retracting device

according to a first exemplary embodiment of the present invention



ADVANTAGEQUS EFFECTS OF | NVENTI ON [ 0010] According to the

I nvention, as the first danper is provided over between the danper
base and the first slider which are slidably provided t oP¢HPHAIHTIHIP
t he second danper is provided over between the danper base and the
second slider, it is possible to reduce respective |l engths of the

first demperi end ishg secondedanpes. 1THOr €6 @idet viswROSShbbGet Gtate,
stabilize operations of the first and second danpers. Moreover, as

t he suandf FaGst Ldke ofF theifler stiedanmger andsadsisitake)of the second
danper serves_as an entire stroke, it is possible to secure the

strokes of tREGHanpéfs. aBRI ERPDESERI PYPORAER DRAVENGS [fhglrptracting
T ROULTIERS & U T el Ty S P M G D15 100
state)sectional view along opening and closing directions) .

FIGS. 3(a) and 3(b) are exploded views of the retracting
device (FIG. 3(a) is a plan view and FIG. 3(b) is a vertical cross
sectional view along opening and closing directions).

FIGS. 4(a) and 4 (b) are exploded views of a damper assecmbly
(FIG. 4{a) is a plan view and FIG. 4{(b) is a side view).

FIGS. 5(a) to 5(d) illustrate a base (FIG. 5(a) is a plan view,
FIG. 5(k) 1s a side view, FIG. 5(c) is a bottom view, and FIG. 5(d)
is a cross sectional wview).

FIGS. 6(a) and 6(b) illustrate a slider (FIG. 6(a) is a plan
view and FIG. 6(b) is a cross sectional view).

FIGS. 7(a) and 7(b) illustrate a trigger pusher (FIG. 7(a)
is a plan view and FIG. 7(b) is a side view).

FIGS. 8(a) to 8(d) illustrate a trigger catcher (FIG. B (a)
is a plan view, FIG. B(b) is a side view, FIG. 8(c) is a bottom
view, and FIG. 8(d) is a front view).

FIGS. 9(a) to 9(c) illustrate a malfunction reset cam (FIG.
9(a) is a plan view, FIG. 9(b) is a side view, and FIG. 9(c) is
a front view).

FIGS. 10(a) and 10(b) illustrate a damper base (FIG. 10(a)
is a plan view and FIG. 10(b) is a side wview).

FIGS. 11(a) and 11(b} illustrate a damper lock (FIG. 11(a)
is a plan view and FIG. 1l{b) is a side view).

FIGS. i12(a) and 12(b) illustrate a second slider (FIG. 12(a)
is a plan view and FIG. 12(b) is a side view).

FIGS. 13{(a) to 13(c) are plan views for explaining operation



FIGS. 2(a) and 2(b) are exploded views of the retracting device (FIG
2(a) is a plan view and FIG 2(b) is a vertical cross sectional view
al ong opening and cl osing directions). FI GS. 3(ROT/ARI3(UTP626
are expl oded views of the retracting éevice (FIG 3(a) is a plan view
and FIG 3(b) is a vertical cross sectional view along opening and

cl osi ngrdiHLetLPRSLing device WHER aA18)didRfd46R)g € ce¥Radesryi aws a)
of a danper assenbly ?FIG 4(a) is a plan view and FIG 4(b) is a

si de vikWistrates the FGSacbi{ay devisedyhen lrestraattd nabaser{ €1 & sa)ts,
is a plan V|ew FIG 5(b) is a side view, FIG 5(c) is a bottom view,
and FIEIG5( &3 (by éléﬂ§§§a§@§tFBﬁaKeﬁFéﬁFlng device wh@e deRpran@re

25225'%'@%‘%:%%%; S T8 1516 fhetP5RaR The vEbr o ion aveck vheh
t_r| g)ge£h8u§b§&ll(1§ % Z(?)s Eﬁl@g?g?gs\éﬁ?w and Fl G 7(b) is a side

ITustrate a trigger catcher (FIG
8(a) is a plencyi aw (1F1G +8(1b) (4-2 aagkde:H €Wy i EWvG 1 868} chstige Betiem@r

view, and FIG 8(d) is a front view). FIGS. 9(a) to 9(c)
i Il usteateharmbtanesi bn aé$ew eamdiBbG 9(a) is a plan view, FIG
9(b) is a side view, and is afront view. Fl GS.

9
10(a) and 1015%@8”1%&%}3&% é%a%ér%a%% Fiers16ps) ekplaipiag Fhew
and

A She Ry Oe 31l BR kBl ng dovice wildPnel R 1318 det Yerrq poen

a side(¥t@W15(a) illustrates the retracting device when the retracting
operation starts, FIG. 15(b) illustrates the retracting device when
the dampers are switched, and FIG. 15(c¢) 1llustrates the retracting
device when the sliding door is fully open).

FIGS. 16(a) and 16(b) are views for comparing strokes of the
dampers (FIG. 16(a) is a schematic diagram of the retracting device
according to the exemplary embodiment and FIG. 16(b) is a schematic
diagram of a conventional retracting device).

FIGS. 17(a) and 17 (b) are ocutline views of a retracting device
according to a second exemplary embodiment of the invention (FIG.
17(a) is a plan view and FIG. 17(b) is a side view).

FIGS. 18 (a}) and 18(b) are exploded views of the retracting
device according to the second exemplary embodiment of the invention
(FIG. 18(a) is a2 plan view and FIG. 18{b) is a vertical cross
secticnal view along opening and closing directions).

FIGS. 19(a) and 19(b) are exploded views of the retracting
device according to the second exemplary embodiment of the invention
(FIG. 19(a) is a plan view and FIG. 19(b) is a side view).

FIGS. 20 (a) and 20 (b) are exploded views of a damper assembly
(FIG. 20(a) is a plan view and FIG. 20(b) is a side view).

FIGS. 21(a) to 21(c) are plan and side views for explaining



FIGS. 12(a) and 12(b) illustrate a second slider (FIG 12(a) is a
plan view and FIG 12(b) is a side view). FIGS. 13(a) to 13(c) are

pl an views for explaining operation PCT/JP2011/073626 P@FJP2E1/073626
retracting device when a sliding door 7gets closed (FIG 13(a)
illustrates the retracting device when retracting operation starts,

FIG 18fbratibHdf ahesdthe Jatias Dde GAERRIIWRENO ARRPEE Sodd @ xemplary
switched, and FIG 13(c) illustrates the retracting device when the

sl i di ngmdodimest fuitdry ackdsddhg door getFrESseli4(HIQ) Alo(dM(4-12sttarmtes
detail views in which the trigger catcher rotates to allow slidi n%

FI GS. @BgayetprabiRy @Pelpe dmish & FGt B hiaRe tate Bpsitatitén &1G-

the re cti.,ng device when the sljding,door ts en (FIG 15(.a)

T ustPhrBL et TRG belrict MhEeTESs SPh FRRgebharts Mo tenen,
start Sapffl e 15000 )i huslrabesd fer eLeAGEL aodexy £6c Wikl e dampary
are swtched, and FIG 15(c) illustrates the retracting device when
the slddbngidoponllig Eubkydppen). FIGS. 16(a) and 16(b) are
views for conparing strokes of the danpers (FIG 16(a) is a schematic
di agram of tHREGPetZact) ngnde¥? k) agtor viiagst oft hroekempkarpple of the

enbodi mrent and FIG 16(b) is a schematic di agram of a conventij onal
ret r ackF hgadevgejevice dccondiny to7Ehf SREenF(HIeR ¥ Blans esis of

the i noth orCPEPal §6rgy  Patar i b0 aREaR =R TR SpY, T3S EFfe F36.

View .22 (b) illustrates a first slider that has moved toward a second
slider).

FIGS. 23(a) and 23(b) are views of another example of the

retracting device according to the second exemplary embodiment of

the invention (FIG. 23{a) illustrates an initial state and FIG.

23(b) illustrates a first slider that has moved toward a second

slider}.

DESCRIPTION OF EMBODIMENTS
[0012]

With reference to the drawings, a retracting device according
to a first exemplary embodiment of the present invention will be
described below. FIGS. 1l(a}) to l{c) are outline views of the
retracting device according to the first exemplary embodiment. A
guide rail 2 elongating in a moving direction of a sliding door
1 is fixed to ceiling. A pair of door rollers 5 and 6 is inserted
into the guide rail 2. The sliding door 1 suspends from the pair
of door rollers 5 and 6 via position adjusting units 7. The position
in the vertical direction and width direction of the sliding door
1l relative to the retracting device 4 can be adjusted by the position

adjusting units 7. The elongating retracting device 4 is inserted



FIGS. 18(a) and 18(b) are expl oded views of the retracting device
according to the second exenpl ary enbodi rent of the invention (FIG
18(a) is a plan view and FIG 18(b) is a vertical cross ReEYIPYHA073626
vi ew al ong openi ng and cl osing directBons). FIGS. 19(a) and
19(b) are exploded views of the retracting device according to the
secondigxempharguieraediinent ofnd hed et eidflde 2196t tScRed @ one
view and FIG 19(b) is a side view. FI GS. 20(a) and 20(b)

ar e expf adeddvbews idferss danpedoassembl gr (LBl & a2@eahedst @ apl @nd wicewion
and FIG 20(b) is a side view). FIGS. 21(a) to 21(c) are plan and

si de viBwalfePeBkPPafarR§E1PETPIPEDE1FET3I6261n00peNACROR 6P et the
retracti device ,according_to_the second.exenplary enbodi nent \when, a
e e LT R SR NG R e s Sl Sy PP TR
devi ce r i RY at},o tart : 1 i L] uskr

t he ref%ggg?ﬁgﬁ%eg%gggﬁhgnmgg%%eég g?% g&??@hgggﬂa%d%EFg.az%?éf%t%%en
illTustseates shewnrelfiaEIGngl deyvite iR thelddgl ngadeorid il liic) in

cl osed) . FIGS. 22(a) and 22(b) are views of another exanple
of thecerivacting vieMi owvareortdingpeninhe ast ohdsexgnpl aegt eahodd hishie
of the jpvention (FIG 22(a) illustrates an initial state and FIG

22(b) FHidst¢atesTalfirst slider that has noved toward a second
sliderzOO 3 FIGS. 23(a) and 23(b) are views of another exanple
of the re%rgcting devi ce according to the second exenplary enbodi nent

g; the_invenfﬁ@ng&fﬁé%r§§iai_ﬁééU§ﬁr§§ﬁ§o§ﬂmheEigakeékéhéuﬁag EkGss

(b) illustrates a first slider that has noved toward a“second

slidergection and is mounted to the ceiling by countersunk screws. At
a bottom part of the guide rail 2, a slit {not shown) is formed
throughout an entire length of the guide rail 2 in a longitudinal
direction. Pairs of left and right door rollers 5, 6, and 10 of
the retracting device 4 roll on an upper surface of the bottom part
of the guide rail 2. There are connecting shafts 5a and 6a that
project from the decor rollers 5 and 6 via the slit in the guide
rail 2 for connecting the door rollers 5 and 6 to the sliding door
1.
[0014]

At an upper part of the guide rail 2, first and second trigger
pins 8-1 and 8-2 are attached at an interval in the moving direction
of the retracting device 4. The first trigger pin 8-1 is used to
assist closing of the sliding door 1 and is attached to a position
where the retracting device 4 starts to operate for the sliding
door 1 moving in the closing direction. The second trigger pin 8-2
is used to assist copening of the sliding door 1 and is attached
to a position where the retracting device 4 starts to operate for
the sliding door 1 moving in the opening direction. A cover 9 of

the retracting device 4 has slits 9a-1 and 9%a-2 formed to receive



DESCRI PTI ON OF EMBODI MENTS [ 0012] Wth reference to the

drawi ngs, a retracting device according to a first exenplary

enbodi nent of the present invention will be described béﬂ6m5P2QH§9T%ﬁ6
1(a) to 1(c) are outline views of the9retracting device according to
the first exenplary enbodinment. A guide rail 2 elongating in a noving

directins ofra: didiftdaon rli goserf Em@ Bo1cghlli 9z whdRithOfrelo@ictin
rollers 5 and 6 is inserted into the guide rail 2. The sliding door f

suspendsvicentt hevpai toshrdovher fliretsabdandcbnd arpgsieti oinadjSudt iamg!
units 7 The position in the vertical direction and width direction
of thed s?r di Hep doorst and atgsrRnd & s ttias iSd ded @52413@% between

adjust t he i on .ad uni t The Ion a

devi celhie Bt nEarPRat BRaT S0k 1 PRo 8058 Ta Al 671 e Giaddr ar gt
retrac%ifgtdsxacgeéoha 8kt aghedsias0pe106akne goge 59%'%5%e§feéed%9&h
roller 10 1s attached to an“end portion in an opening direction of

t he retmacab@g deviees4s5soet hahdthe.retracti ng device 4 can nove
snoothly in the guide rail 2. The retracting device 4 noves in the

gui de E@&P152 from a fuIIy open state shown in FIG 1(b) to a fully

closed state_in FIG in conjunction wth novenment |in opening and
cl osi ng di r eEtFons? b tﬁ%dsglﬁ?n@rﬁo%FPiOdFQOYSfWS of thepge§ypgeing

rail dc—@x‘?‘f 81 appLeXi Lrsunrdeﬁigggﬂ%tcf At a S SSEELL QD %%mt@e{@%‘%g%%t

to the“cerr ing by coun ton1part o]

rail 23n@ sbkbndneligbowakskaniocged it bhgughodhqan eahbre la%a%ﬁlgrf 33
the guide rail 2 in a longitudinal direction. Pairs of left and right

door ratéets:dchds]. amdGl02¢h) the a ellbactieg devirdes . 42nbh | 1ok arrtppean
surface of the bottompart of the guide rail 2. There are connecting
shaf t sSCE@S k@ Bd angdt Vpeejeand tbm evrn dodendoflessng dirie - hans + h&he

LU nethe guide tall 2, for comect i gg Ls door, foll ety Scand 8 te,

closing directions, the first and second slider assemblies 31 and
32 provided to both ends in a longitudinal direction of the base
12, and the damper assembly 33 disposed between the first slider
assembly 31 and the second slider assembkly 32. The first slider
assembly 31 assists the closing of the sliding door 1 and the second
slider assembly 32 assists the opening of the sliding door 1. The
damper assembly 33 damps the closing and the opening of the sliding
door 1.

[0016]

As shown in FIGS. 2(a) and 2(b), the docr rollers 5 and the
pair of left and right rollers 10 are fixed to the both ends in
the longitudinal direction of the base 12Z2. The base 12 has an
approximately U-shaped cross section and has a bottom wall 12e and
paired side walls 1Za facing each other. The first slider assembly
31 is disposed slidably at the end in the closing direction of the
base 12. 8liding of the first slider assembly 31 is guided by the

side walls 12a of the base 12. A pulling coil spring 15 is provided



At an upper part of the guide rail 2, first and second trigger pins
8-1 and 8-2 are attached at an interval in the noving direction of
the retracting device 4. The first trigger pin 8-1 is uslB2Hd&N78626
closing of the sliding door 1 and is Htached to a position where the
retracting device 4 starts to operate for the sliding door 1 noving
in theagl 9 ings the ey obhe seearent thegehdpim he? doerisRd dli@ection
assi st opening of the sliding door 1 and is attached to a position
wher e ¢hetinetyzmst ildgaddvibe Zisttarsis der eperatd yf 61 .t HEhs|fiidisiy sdogler
1 noving in the opening directiaon. A cover 9 of the retracting device

4 has 2FpeEbONK-I1 Fiddes 21uft@%dqaélﬁfeé§|%e =sm JE2by12 (2serie @ fogee

first a econ rigger.pins. 8- -2 when th tractl i

0 roveltshE R hihe PPEE: DR 1 8"E el s NG R SRR 0P E s
first and,secqnsh 154906 aPidte %n%i %Bdtﬁe oﬁéﬁa@n?e&%@@twﬁ cP@'trh"ed base
left and right door rollers 5, 6, and 10 so that the first and second

trigger2pi sl Stin@rd 8hd slocaed dintkf eseewmbllly 8he deondeal berthd siGe
and 10. [0015] FIGS. 2(a) and 2(b) are expl oded views of the

r et r acv@ hys deda cef £heFbese Q%a)thdﬂzamp‘Cbﬁdsﬁpaiegalﬁagep@@ﬂﬂdﬂﬁ as
which first and second slid assemblies 31 and 32 and a danper

assenb? yPRS @ BRHRETH éerrF theeg) the sng| iR tIR\FLARET élrf@&)l% of
t I
vertical o £ ondl vLew;al 099k, 00ERDY. 290 P ong o er

Open'ﬂ&s@@ﬂb?bcéﬁf&lﬁ&ééeﬁhh%ﬁ%tlbﬁﬁl Eﬁttﬁé"%é%%QQde?|é(¥¥é51ng force
assenblies 31 and 32 provided to both ends in a | ongitudinal

directobntiod phelbagecd?) apdihbeldanper assenbly 33 di sposed between
the first slider assenbly 31 and the second slider assenbly 32. The
first EPPHEl assenbly 31 assists the closing of the sliding door 1

and the seco | i_der as y 32 ass t he openi f the s |d|n
door 1. The ﬂﬂ%%eé 0o 2R3 el SRSk S e S Bridts Rerbherhgebpia
the slj { ] F )3@nd (D),

t he dooj{fi roJfI ers 11%013%6518% %20?&??{% anﬁlbrgfg%grrg'ﬁﬁgr?éﬁlo are 3{a)
fixed 19 4 he1bethigndsnkinribe Bopgi {ydhngbrdiEact keBtebnbhevhage aldng
The base 12 has an approxi mately U shaped cross section and has a

bot t ontvalpeb2e.gamid paicsed gsd thee wval d1ss 128 < slsowny ieaEGHt Bar) de 3 (b),

first slider assenbly 31 is dlsgosed slidably at the end in the
cIosnn@h%rﬁ¥ﬁﬁﬁ(ﬁ%h@ﬁrtﬁésﬁa§éY1 1 s ﬁ@réﬁ fhédprr 54 -513ne@ trigger

assembly. AL.15 gulded by stheysi de.uel L9, 122 f_the fi2sg, 13,4 pubbing

coi | ﬁél
18 is for catching the first trigger pin 8-1. The trigger catcher

18 is supported at a tip end in the closing direction of a trigger
pusher 19 to be rotatable in the horizontal plane. A malfunction
reset cam 20 is also supported by the trigger pusher 19 to be

rotatable in the horizontal plane. A rotation shaft 18a and a

locking piece 18b of the trigger catcher 18 pass through an opening
20a of the malfunction reset cam 20 and are fitted in a trigger
catcher guide slit 14a formed in the first slider 14-1 and a trigger
catcher guide groove 12b (see FIG. 2(a)) formed in the base 12 to
be slidable in the longitudinal direction. There is a compression
coll spring 21 provided over between the trigger pusher 19 and the

first slider 14-1.



PCT/ JP2011/ 073626 10 as a biasi ng nenber over between the end in the
opening direction of the base 12 and the first slider assenbly 31.

The first slider assenbly 31 slides automatically in t heP@HIB2Z012/0593626
bi asing force of the pulling coil sprihg 15. The second slider
assenbly 32 is disposed slidably at the end in the opening direction
of therbasejl1l2. Sliding of the second slider assenbly 32 is guided by
the side walls 12a of the base 12. A pulling coil spring 16 is

provi ded as &s bilaSisigraeaddm 665 .b2{akemd Rdbandthe fhestlolsidrgr 14-1
direction of the base 12 and the second slider assenbly 32. The .
second! 8 IRt gshity2 3P pagi tagRoHatiieary Ji%tbﬁeci/fé%%ng_zillﬁ?‘%lon
bi asi ng_force of t pul ling coil ring.,16...[ 0017], . ElI GS. 3(a
and 305 PE R ot VItV G e TS 280 iciamudd -SSR B
31 and; 32 gddbeofapel Pesesbl thSdadd G2 3ide s iy AR MW ARG ge
FIG 3(b) 1s a vertical sectional view along the opening and cl osing
di rectgoosve ¥Bo shoio rined;| &hcl3ddhgands8rdbyht dhwodd risib-sl ied@lending
assenbly 31 has a first slider 14-1 and a trigger catcher 18 nounted
in theifithe bdngrrudingl dheectiggerndat clvarkilrsy igrdare catletd mgrttheo

first trigger pin 8-1. The trigger catcher 18 is supported at a tip
end i PRRS GO &nER8I $RE iR NEF S Lo F FRG GBI SsSIREY Ofggle% Her 3t gBroeve

in the,horizo lL.an .mal fu i res . i I SUppo,

by the 5 hoer iRl ToofsMBe tora el B Fhe i s Sl ahers 3t
rotatipn ghahlbl8a ARG o ve0tEhbng Piigcerik8h Qfi ikhe tnigoes caticher #8e
pass through an opening 20a of the mal'function reset cam 20 and are
fittedtrhgget rpggesr dat ahértguicdapsicists ibéacd or negrimy thehbldstheslsitdek
14-1 and a ;ri%%g; cat cher guide groove 12b (see FIG 2(a)) forned in
t he babe Wipigh sPcdabieriACEhESP ghlgithwdcnapggicr eet¢bAr Thare fiigted

et ot PeiShy ugRor. BB Rt oSl S hadf o B e
i |1 ust i, 2 i y 454 Lioyi
Los?fi%ﬁ%ﬁga%fég%oc 4B%g?tf%§:@§£%$%§£§Eﬁ:#§%%§ %%@g?%gl%iég% f%%doFo

the bagerden dHk an rfrea wierel1ihe {£6r8le sldddepoddtioapeyahesr ithd eck
bottomwall 12e of the base 12, the trigger catcher guide groove 12b

i s foroedthe n€iusingladstr adght igr ceveait- byexbédidnegion.t he
| ongi tudi nal direction and a | ocking groove 12b-2 bent to one side at
the ent®?h2t he closing direction of the straight groove 12b-1. Wen

t he | ocki ' 18b of the tr]j t 18 is, fit, t he | ocki

o ove 120 250 tHEFT TSR &1 Hert MO0 {4 1 QORI (1G5t SDoaHr 167
ove e HTTSE 8T i 4 | ORE T g |

ocki ng oy Re” THB o7 LIt T e Cal haP IS Rt TG Thethe Togking™

gr oovead2dm?l apd .t heRehod cbAde 1liciel: ROsEhb DR 3f htbBe bbeshdsél tesr 14-2
14-1. The mal function reset cam 20 is provided to return the first

sl i derarid-al trg gdwer lcedlchposilBi 6nrevehchinghehd ookecaid thel Jgastpisl Bder.

14-1 is rel eased by mal function. . .
The trigger catcher 18 is supported at a tip end in the opening
direction of the trigger pusher 19 to be rotatable in the horizontal
plane. A malfunction reset cam 20 is also supported by the trigger
pusher 19 to be rotatable in the horizontal plane. A rotation shaft
18a and a locking piece 18b of the trigger catcher 18 pass through
an opening 20a of the malfunction reset cam 20 and fit in a trigger
catcher guide slit 14a formed in the second slider 14-2 and a trigger

catcher guide groove 12b formed in the base 12 tc be slidable in

the longitudinal direction. There is a compression coil spring 21



[ 0019] As illustrated in FIG 3(a), the second slider assenbly
32 includes approxi mately the sane conponent parts as the first

slider assenbly 31. The second slider assenbly 32 has a BebdRe01d{07de26
14-2 and a trigger catcher 18 for cat&hing the second trigger pin
8-2. The trigger catcher 18 is supported at a tip end in the opening
di rect bodvolielihevéfiggelePushey t9 dgebeuskat abl gndneidesdiz entidler
pl ane. A mal function reset cam 20 is al so supported by the trigger
pusher1492to be rotatable in the horizontal plane. A rotation shaft
18a and a | ocking piece 18b of the trigger catcher 18 pass through an
openi n§9988J of the mal function reset cam20 and fit in a trigger
catcher guidg_sl.it. l1l4a forned_in.t eco |jder 14-2 and_a trigger
cat cher qui dzgsglrloldlvsjetrﬁbeci 6Pn%id8%’hrb[e(ha§ gsglce12 %j‘t% 5e°§FP gb?jgl(#%r ,%i%le—Z
| ongi t udinal; (didect Leny THREr §053t20RUPRERSLAR GPLheSBd M Lirection
PCTI1 JP2011/ 073626 12 provi ded over between the trigger pusher 19 and
t he sesonehslbalar 114- 2In 8028fea whereAshé | dasdniditAd ddy A4S oMerhtes
and 2(b), the second slider 14-2 is positioned at a | ock position at

t he entniphe Heotopeni vyl Hit2eteDriclod hawe babe the tini gae mced oblser gutide

second slider, 14-2 operates.in_the bottomwal] 12e of the base 12, .
the trPggeYecRnet fg’&ﬂ?éirgnlé‘(&\}éld}?ﬁ‘ RsSEHRhERL qmwlr?gv—al SPtERGRRg

gr oove: - i i i tudinal, digyecti d ocki

ar oovelr}gtgr-l%r Eﬁ%%ﬁl%%%fsé%%egéffﬁeé&g%? ilnod‘:l[]{]le %qugsbloﬁ}g;e c}lazrge%fi%oeﬁgoft ©
the st&gk PHaLe0VEe b kn YA 1581 h§CKI NG BL 8 F18Re At tEyHY I088RKve
catcher 18 is fit in the | ocking groove 12b-2, the second slider 14-2
i s | ockeid-1Theilian gher 1pukhey dle@nd ghe fecompriesisiger caitkhepr .89 L¥it
hold the state in which the | ocking piece 18b of the trigger catcher
18 is ﬂltth%lpﬁélngc%‘i-‘%@v@r]é){hre?rlE%EZSQﬁ@nﬂfﬁé]nl@ﬁﬁ d 4trFelf dedCrsbi t iTHe

Do 1 ot HORTE REti Lo 7 COTPG SR T OERE hoS e Bh 2B r hegTate
| ock of,.the: sec Lder 14-2 is.kel eased_ b nction.. . [ QQ21] ..

a1 L PEICECPRE PobfEbe 81 2ckor bl BRORHDY ABGELNELE R A T i
base 12Zn drhe 1daMely assenbl Y2832i sndidiad HAer eh sbidadyitidntd® the

bottomwall 12e of the base 12, a danper base gui de groove 12c is

f or nedsedonldnpkiddénsksd 22. ofThHehenadahpert agssamigt IZrha@Y d ¢ egopdided22g
to be fit into the danper base gui de groove 12c. The danper base 22
sl i dest¢H¥n&hsnsecend alider| bhod ttm:lfg-ﬁal lerk easidi ds eyended Bie drek

Eg;_fedOE‘tee“’s‘?‘ééénézé‘l?&eéhh9§S§sl%ei‘ggstegeb9a{£gﬁrfu%% §oQui de groove
[0021]

As illustrated in FIG. 2(a), between the paired side walls
12a of the base 12, the damper assembly 33 is fitted therein slidably.
In the kottom wall 1Z2e of the base 12, a damper base guide groove
i2c¢c is formed. A damper base 22 of the damper assembly 33 has a
leg part 22g to be fit into the damper base guide groove 12c. The
damper base 22 slides in the base 12 in the longitudinal direction
as guided by the paired side walls 12a of the base 12 and the damper
base guide greoove 12c.

[0022]

A linear damper 24 is provided as a first damper over between

the damper base 22 and the first slider 14-3. As illustrated in



[0022] A linear danper 24 is provided as a first danper over between
PCT/ JP2011/ 073626 13 FIGS. 3(a) and 3(b), the linear danper 24 has a
t ubul ar danper main body 24a and a rod 24b extendabl e r fGI/HIPROLIHTEHZ6
danper main body 24a. In the danper nmd# n body 24a, a piston (not
shown) is provided to be connected to the rod 24b. The danper main

body 2#acks (4] ethavztiB)l, i ane d isitchy asm@llr 2¥WHds extepsiep @éber main
contraction of the rod 24b, the piston noves in the danper nmain body
24a andogysthusarredsi stdnZéb ofxttdreddb riink leaises ta tdhapiagod omeein Healy
pi ston_sonetimes has an orifice for passage of the oil. The danper

nmai n bod§- 245 ithenBanred Tdln hodanfer dasleton {Agtashepnents Frareled

d 24p i hed fi lid 14-1. As dj st bet
the 11 rRIERHarorrs Bantie Ao ha Rer BASE HRT6drss CoERe 1o 2ag 1o
cont r ag{ snt 0 YENELAS: ésd@i_rﬁ_g.' ngrif@r ccbist BE dideranhdammels 24 ’shg%%%]d

A rotary danper 25 is provided as a second danper over between t
danper2basetR@ phdtbhemseeandnskhdetahbez. mAsni bbdst paked nidn vElsEBus
3(a) and 3(b), the rotary danper 25 has a di sc-shaped danper main
body 2Basist@ancehod phai dhghsddr ctasebl y propidgd famdea sThdepiatkn25b
engaging with the pinion. The danper main body 25a is filled with
li qui d® Bh1BESofigsS ap rFt0r L (h dtCTs REmIFR 9SS Oéo%ﬁ‘éc?é%l- t OFRE (ARG oFain
shaft t i.ni an. th o] tates 4 the danper i od
250 PetbuE o uniRthr o Rt e i S 24 sl Rabrerdet i o

danper mBi N5 bodya 2984 | €0 MEMAt £0rd© 4 Negdampery base 22 43R4 e $ldtdRen
rack 25b is attached to the second slider 14-2. In the danper nmain

body 2ble &ipat rslofdew drdrdnginry thar Hampbe baséoPetkdntes s wonnect edb
to the danper base 22. The slide rack 25b is slidable with the second
sl i dercagtpachst he vengrebdi aatadbiegt fonceeliat the Lonehes Hageer224As
t he baf§ %g noves in the opening direction relative to the second
slider '4%¢2) and a distance between the second slider 14-2 and the

danper base g%onc%qg/ccgglaggp.ez 550&B%Q&%@%ﬁgg%ﬁ?%ﬁagﬁ%%@é@ between

rotates to generat npi ng
the damper base 22 and the second slider 14-2. As illustrated in

FIGS. 3(a) and 3(b), the rotary damper 25 has a disc-shaped damper
main body 25%a to which a pinion is rotatably provided and a slide
rack 25b engaging with the pinion. The damper main body 25a is
filled with liquid such as coil. A rotor (not shown) is connected
to a rotation shaft of the pinion. When the rotor rotates in the
damper main body 25a, viscous resistance of the liguid causes a
damping force. The damper main body 25a is mounted to the damper
base 22 and the slide rack 25b is attached to the second slider
14-2. 1In the damper main body 25a, a pair of overhanging parts 25c
is formed and is connected to the damper base 22. The slide rack
25b is slidable with the second slider 14-2 in the longitudinal
direction relative to the base 12. As the base 12 moves in the
opening direction relative to the second slider 14-2 and a distance
between the second slider 14-2 and the damper base 22 reduces, the

pinion of the damper main body 25a rotates to generate a damping



14 force in the rotary danper 25. [0024] Attached to the
second slider 14-2 is a slide guide 17 for preventing novenent of the
danper base 22 in a direction orthogonal to a sliding diFEBIPHNIQAT3626
t hereby prevent the slide rack 25b frbm com ng off the pinion of the
danper mai n body 25a. The slide guide 17 has approxi mately the sane

| engt hfagckhenskhderhagky2ahngae s di sposed on an opposite side of
t he danper nmain body 25a fromthe slide rack 25b. A leg part 25b-1 at

a lowerf0pakt of the slide rack 25b is fit in a rack guide groove 12i
(see FIG 2(a€% in the base 12 and a |leg part 17a at a | ower part of
the slide guftBeagzefistei ihe nsecoud del Hiobvei12hig sesIFIds il L for

he b 12. . [ 0025 GS. . 4 d 4 ) | oded vi f
R s e I R LR e
side vigw, Jheydifear-danmgy %%ﬁ@%b?ﬁg@b@h}é gdropef ; &2 @éag? r%)j’#;tf%%m

to the danper base 22. At the end in closing direction

danper cbaseg 22 £ ah@appai ohosk 2% HampkhRend in Yod) Pdar. i shatdacheduide
thereto to be rotatable in the vertical plane. In the base 12, a | ock
hol e 12d Kaseea i Ge:i{ed lanthe (@ene ilenfudhmed abeastadperatlockéb and is
engagi ng pi ece for engagenent of the danper |ock 28 therein. Wen the
darrperdjr%E‘RSQQ PR FHYSPRIP H e 16k ORolFBe198MBE Lt ol pdedy 25§ Hgrom the

CaverBEE PRok 2h00KE 20 I he vamhery fage 22 capnel SL1e Lo
bet weepsit hes danper, 1206k 48 qaRdet B?ob@@kl_ﬁg ?séngf’CE chFa )b)asﬁ'l 2d $ase
rel eased, the danper base 52 cones to slide in the | ongitudina
di rectipminelatiewe phett heabasea Ibwd 026t oPCTheP2014é 003626 1B is fit
in a guide groove 12h (see FIG., 2{(a)) in the base 12.
[0025]
FIGS. 4 (a) and 4 (b) are exploded views of the damper assembly
33. FIG. 4{(a) is a plan view and FIG. 4(b}) is a side view. The
linear damper 24 and the rotary damper 25 are mounted to the damper
base 22. At the end in the closing direction of the damper base
22, a damper lock 28 for the first slider is attached thereto to
be rotatable in the vertical plane. In the base 12, a lock hole
i2d (see FIGS. 2(a) and 2(b)) is formed as a damper lock engaging
piece for engagement of the damper lock 28 therein. When the damper
lock 28 engages in the lock hole 12d of the base 12, the damper
base 22 is locked so that the damper base 22 cannot slide in the
longitudinal direction relative to the base 12. When engagement
between the damper lock 28 and the lock hole 12d of the base 12
is released, the damper base 22 comes to slide in the longitudinal
direction relative to the base 12.
[0026]
Next description is made about the structure of each part of

the retracting device 4.



[ 0027] FIGS. 5(a) to 5(d) illustrate the base 12. FIG 5(a) is
a plan view, FIG 5(b) is a side view, FIG 5(c) is a bottomview,

and FIG 5(d) is a cross sectional view. The el ongating BEEEPARLINAS626
both ends in the longitudinal directith where connecting parts 12g
are formed as connected to the door rollers 5 and 6. At the end in
the opepppgjdirection of the base 12, a wall part 12f is fornmed to

whi ch an end of the pulling coil spring 15 is connected. At the end
in the closi AQGHL r&c¢h} onoof (#hei baset 12t e athal bapari2 12fFic, foorated 4 &
which an end of the pulling coil spring 16 is connected. At both

si des Phanheiewdt hl@: rechi ohs ot Qirfge PaiswT 1 EIG hed pali ried asibgd twal [vg. ew,

12 f or.ned. ired side walls 1 i de sliding of the first

ol dor S 1 Gnao (R CBcontr i1 GRyCLSo { v T | R FHARAC G Gasor 2
| atiyest 9y 514 i the e 22 i

{he | oar O neT o FBot T on el At g To L Re hace 1B PPP ot o bhges

the end2gnat8ergrRetingsdescét08d0tot fige bebb PRl brd 28 Mdtde Pasene
12, the trigger catcher guide groove 12b is formed having the

strai ghhdgioovkel2petingt dndengibn tliethenpesedilRal adiweédt partand ft Hes
Iocking groove 12b-2 that is bent to the side (downward in FIG SaQQ
at t hefeRBSEnt @ FE IGb SN Ei P Bt RV e COLAaPBRENGr bovies £RBnected.
this trjgger catcher guid roove.12b, .the rotation shaft 18a and th

| ocki rt P ateSaabt br CPReCLPPuger CEAPCREPTB Eof PEhGFrT 40/ SFi dBr L Part
assenb] yg31fE 029] whi AL nkhesend i peni;Rg sdi.rect h@n ;Qf
t he botton1aalér?%g %? ?hécgagg %5? ? e@g?igﬁgggg tchér S%F&e%grgo&%

12b i scéonsetefavimy Bdieh Hidd ghin areovwe d2b-dh rexdteini _E ithd Bbese 12,

| ongi tudi nal direction and the | ocking groove 12b-2 that is bent to
t he sitdee (epwaed $hde PCI1UP204d/ D736R26r1ed. The paired side walls 12a

guide sliding of the first siider 14-1 and the second slider 14-2
in the longitudinal direction relative to the base 12 and guide
sliding of the damper base 22 in the longitudinal direction relative
to the base 12.

[0028]

At the end in the clesing direction of the bottom wall 12e
of the base 12, the trigger catcher guide groove 12b is formed having
the straight groove 12b-1 extending in the longitudinal direction
and the locking groove 12b~2 that is bent to the side (downward
in FIG. 5(a)) at the end in the closing direction of the straight
groove 12b-1. 1In this trigger catcher guide groove 12b, the
rotation shaft 18a and the locking piece 18b of the trigger catcher
18 of the first slider assembly 31 fit.

[0029]

At the end in the opening direction of the bottom wall 12e
of the base 12, the trigger catcher guide groove 12b is formed having
the straight groove 12b-1 extending in the longitudinal direction

and the locking groocve 12b-2 that 1s bent to the side (upward in



FIG 5 (a) ) at the end in the closing direction of the straight
groove 12b-1. In this trigger catcher guide groove 12b, the rotation
shaft 18a and the | ocking piece 18b of the trigger catcheT/dB2@H1/07R626
second slider assenbly 32 fit. [0030]16 At the end in the
opening direction of the right trigger catcher guide groove 12b, a

rect angutars ghaped ﬂIQQ@n@oi&tﬂa%%lési&i@&@e@%l@nd@m%e Leski BROAINGre
pi ece that engages with the danper |ock 28. Aside surface 12d-1 in

t he op&dbng.di Irechient of ggde dadck erodeli d2d ricovient2b peddhe nosathoma shaft
manner _that the |ock hole 12d becones |arger at the bottom of the

| ock héPe armlitRakPEtinheiess b8P fethodi tugsr tagcheni 18 o beesagseond

as |IIu trated in ( engagenent of the danper |ock 28 in the
| ock ho d(_aLEd Pgc g'glﬂfr g %%n the first slider 14-1 pushes the rod

24b of rhgghi near danper 24. [0031] At the bottomwall 12e of
t he base 12; the danper base guide groove 12c for guiding the danper
base 22 is anEHethbelﬁOﬂhénUpéﬁnM;t Bitbetheht ofr kggerrigatcher gger
gui de groove 12b. On both sides in the width direction of the trlgger
cat cheragaohde grnddeegidbvandZbheadapptrnhadergehdpegr dowk b2de fllRe is

rack gglde roove 12i and the guide groove 12h for QU|d|ng t he sllde
rack 259T4Rd ¢hé g?mﬁﬁrg]tﬁ%efgagrlélgfﬁ%%ﬁ tl[%@?]gages Wil Ff der@pr

and 6(p) .arg detail L\ﬁsfé)ée bhe fi L st sl Iodeern :clz‘il Elg; 2 fe Tock
o R B

pl an vi oW and F is a cross secrtion

sliderndfebod he 1£ED98E4CH cheh JWG6 tha%“@hé Siofc% H@%V@&Be%ﬁle%

straight slit 14a-1 extending in the longitudinal direction to the
cl osi ngasgde andtiae|lockiog sf i thd ek tesite tiRd hehai det athd heerd ithe
the closing direction of the straight slit 14a-1. PCT/JP2011/073626
17 lock hole 12d. This is because, as illustrated in FIG. 2(b),
engagement of the damper lock 28 in the lock hole 12d is secured
when the first slider 14-1 pushes the rod 24b of the linear damper
24,
[0031]

At the bottom wall 12e of the base 12, the damper base guide
groove 1Z2c¢ for guiding the damper base 22 is formed to be continuous
with the left trigger catcher guide groove 12b. ©On both sides in
the width direction of the trigger catcher guide groove 12b and
the damper base guide groove 12c, the rack guide groove 121 and
the guide groove 1Zh for guiding the slide rack 25b and the slide
guide 17 are formed.

[0032]

FIGS. 6(a) and 6(b) are detail views of the first slider 14-1.
FIG. 6(a) is a plan view and FIG. 6{(b) is a cross sectional view.
In the first slider 14-1, the trigger catcher guide slit 14a is
formed which has a straight slit 14a-1 extending in the longitudinal

direction to the closing side and a locking slit 14a-2 bent to the

side at the end in the closing direction of the straight slit 14a-1.



This trigger catcher guide slit 14a corresponds to the trigger

catcher guide groove 12b of the base 12 and passes through the first
slider 14-1 vertically. Wien the first slider 14-1 reach@STAHRROIIATRE626
position, the trigger catcher guide skit 14a and the trigger catcher
gui de groove 12b overl ap each other. Then, the | ocking piece 18b of
the triggsrteaygher c&%ch%@e GhGe 308k 1uat abes s ot 1B ARG, i@%ydy0
enter the locking slit 14a- g of the trigger catcher guide slit 14a
and t heatoh&rnpigi®grecizbi2baff the basgder andtpedrese gihdeughoove fidst
As the conpression coil ring 21 pushes the trigger pusher 19 in the
cl osi nglélﬁ?éCJH'dnvthéCﬁégl‘il ng"ipeeddel Bbrat sithelerrigy rre@ath,elﬁe’ﬁhQQQ@

kept fitte slit, l1l4a-2 a cking gropve 12b-2

ockin
that tReSEFiah. sheibPSSaRT GalchdhBuRRaE bt LAS TOCRTSOEr LFoRT OCHRE
In the,f t r144- c i r f
tri gge(l-‘I %ﬂ%h%%eiggtlo e seiﬁd%EIe%% gt 4% flfg{egéln&g Péc}g%éiﬁ%ééﬁ%
proj ecé othd 4d-iigydwiardna ¢ lgeélztmnss(dg )t RS +te@RRI €8S6@8h Gianner
spring 21. At the end in the opening dlrectlon of the first slider
14-1, ascbanectéeontbei Lot4enpssflatmddawli off itdecamiegoeed dad dhleer toup.de

end of the rod 24b of the_ linear damper 24. As illustrated in FIG
3(a), alitol'aiengl 2he LechdlAt SOV 497 SAdEBE FREIFRH Afishemheuide

24b and the f ' 14- 1 f
the StBRYIRgi 2t 3IF (RE CONRBRCROR aFPL A8 PBOSMIEL o re bﬂ‘%&s't””é%
"'USt;B@éﬁQr' Do H.G. 14 B3 o nd Nei L0k 1 b T & OREIU gl

g, di
first slider 14-1, an operation piece 14f is for gufﬁgt a uts to t e

danmperttogfe28chochotate tibekdpapehtkeakiA8thsee obkGngl3(h)) 14knr 2t hed
bottom surface of the first slider 14-1, a recess 14g is formed for
al | owi wige retcdtiinghgspovhel damper thek 228 byrshe opanaflidod ps eeentéfined

PCTI JP2011/ 073626 18 [0035] FIGS. 7(a) and 7(b) illustrate
t he tr?BgE?eph%ﬁErPQ§ltFP@. 7(a) is a plan view and FIG 7(b) is a
side v t the end in the opening direction of the trigger pusher
19, a Lrole tion 19a is forned that is fit inside the conpression

coil spring ?rlthétfif@t%'IQde’} i@eldaoﬁhﬂge(i!a{xe%b% ebriBe £41 998Hing
pusher 19, a hole 19b is forned is hole , the rotation shaft

18a ofthdettid@gerpesiteherd 18 ilse fslidaiibs ablyn thle tfhe shotstidmesi de -af,
the trigger pusher 19, a guide wall 19c is formed which is guided by
the gud s Pectiqm éf—'ldt he fanmad ghiigdr ig4£it inside the compression coil

spring 21. At the end in the opening direction of the first siider
14-1, a connection slit 1l4e is formed which is connected to the
tip end of the rod 24b of the linear damper 24. As illustrated in
FIG. 3(a), a stop ring 24c is mounted on a tip end of the rod 24b.
The rod 24b and the first slider 14-1 are connected to each other
by fitting the stop ring 24c on the connection slit l4e.

[0034]

As illustrated in FIG. 6(b), at the end in the opening
direction of the first slider 14-1, an operation piece 14f is formed
that abuts to the damper lock 28 to rotate the damper lock 28 (see
FIG. 13(b)). In the bottom surface of the first slider 14-1, a
recess 1l4g is formed for allowing rotation of the damper lock 28

by the operation piece 14f.



[ 0036] FIGS. 8(a) to 8(d) illustrate the trigger catcher 18.
FIG 8(a) is a plan view, FIG 8(b) is a side view, FIG 8(c) is a
bottomview, and FIG 8(d) is a front view. The trigger RBGUOR20111083626
has a di sc-shaped main body 18c, the i®tation shaft 18a projecting
downward fromthe main body 18c, and the |ocking piece 18b that is
provi degpkpjadj acent to the rotation shaft 18a. In an upper surface

of the main body 18c, a trigger pin insert groove 18d is fornmed for
inserting theIi&Brst (4)igger7 @)n i8-1hdthere rheTheighbggptished 1MserHic.
groove 18d is surrounded by a wall, in a part of which an inlet part
18e i s7feinmed foplanseievoandf FiBe Tilkbtisraggede prihes- 1. AtTHé e end in
rotatiog shaft . 18a _and the Iogking ﬁ$ece 18b of the trigger, catcher
18 ar e* PPt OPRPIRE ¢+ GG CBaPENERS gt HRIGF coRNaBLl f & A B 1en 192

[ 0037] F a).1o; i S clli t
cam o0 FFemgtay iy SOtk opteie i Sy S L 0SB ORRPINEPE) ae
9(c) isha En@Mn MrRW.c1QG6ed Wilreddilord Bt BRet £L098ErCatShEr 18, 4 hR1le
mal function reset cam 20 is supported rotatably, "with the trigger
cat chet9%8isbyotrhedtri Qyethpsisheie 199b) nthberoaktilont sbafte3dt ocd@nthe

PCTI JP2011/ 073626 19 20, a sector-shagfd opening 20a is forned in
whi ch Bhegdperafnbrhshaflf i8afahdreketiesdlki-nghpi ee hgbtem shdet pfghhe

catcher 18 are fit. This sector-sh ening 20a.is fqorned | arge
Cpe e aRE Polkher b 13 ARl PHPE ST M2 b { e TR Lol oy
cat chegy, 18] u a nper ate . at.i f .tthe trigger catcher 18
relatiéeét%h?ﬂg %%Ffaggt?gntbgsZ%Eggn%%gaggnlge%élIomed. At the end
in thergbgsing direction of the mal function reset cam20, a slit 20b
is forned so that the nal function reset cam?20 is branched into two
vertically. ThG3an ffpertpideed 204 usarlacekihg prege=20cztshéored $UG.

as to catch the first,tri%ﬁgg gin 8-1. [0038] . When the first
slider8i3l 115 ¢ BhAY FrIm ttHE | 8dR) pb3ia SéAdviteV o e £ G6Yi bR, 2 Pipdtom

inlet part 18e.0 he,trigger_pin insert grqove 18d of th ri r

cat che\]r?li‘é’ C%%%O%Iétc%h% ¥ e theoR T rEteY g(gjgr ity %gn © Léhreet?gi%e?las
even i SLj g I edy| . QS i r i :
Firer o faer 1A RO arESBoHS TRerrrre: Prroaer pra s 10 haoPr saer
cat chetlolBweatanptogated hhenf bbaly tBcggandpithe81bckEvignpikceudBrathat
case, the malfunction reset cam 20 catches the first trigger pin 8-1.
| n ot hes moedsdedhenuppeecpnecec200eofrothéimnl thadti dfaresén gamigper
is bent so that _the | ocking piece 20d of the upper, piece 20c catches

the tr?'ggERCPi Af &1 Mheh 1 e, Lither? (e I TG doe it i Fasired 8 1s
It ggkf g%{!%%{rflfg%%%%([jb%%%#ig& ’thteh%ifrisj&Sttrisglc_:}edreﬁirji%_-]l %ﬁgrggnr. esﬁ'tle Q:itgg%r
pin insert groove 18d is surrounded by a wall, in a part of which
an inlet part 18e is formed for insertion of the first trigger pin
8-1. The rotation shaft 18a and the locking piece 18b of the trigger
catcher 18 are fit in the trigger catcher guide groove 12b of the
base 12.
[0037]
FIGS. 9(a) to 9(c) illustrate the malfunction reset cam 20.
FIG. 9(a) is a plan view, FIG. 9(b) is a side view, and FIG. 9(c)
is a front view. Once it is fit in the trigger catcher 18, the

malfunction reset cam 20 is supported rotatably, with the trigger

catcher 18, by the trigger pusher 12. In the malfunction reset cam



FIGS. 10(a) and 10(b) illustrate the danmper base 22. FIG 10(a) is a
plan view and FIG 10(b) is a side view. The danper base 22 has a

| i near danper fixing part 22a where the danper mai n bodyPCHWdP211{178626
| i near danper 24 is nounted, danper |tk connection brackets 22c
provided at the end in the closing direction of the |inear danper
fixingzpart 22ato@ndnapkhabge=shapedorotar ¥odaeelin REHHP2QLLQ43626)n
20 fixing part 22b which is provided at the end in the opening

di rect sbafofltherd ndsr ldarkierg foixiceg 1par bf22khe ateh gvper ecd thehalamierare
mai n body 25a of the rotary danper 25 is nounted. [0040] At
bot h eﬁél‘g -i Thie 3¢eEor oshakeed cpporingeZPa nbar faampedr LargpAgtpant the

22a, ' . Cl 2 i ded hent i t da [

body 2HC0F PR P AURRREr 24 1 CHBUF Ro DBTuERE (WP Fad cher
| | rect? e ed . |
ongi t ok Rl T B of MR T IR Bameer Ty part aa FlAs e

end watbstEZenarmidiarimd hefdaeelmiChak N danpReedT®i AtbEEY &4@ ir6 the
sandwi ched in the longitudinal direction. The danper | ock connection

br acket s022ng pdbfect iénoof t hize Immbbunclanperrés«ti nopmpatd, 22 liit e is
closing direction. Connected to the danper | ock connection brackets
22¢ i steReedamperiabckiognad BncE® nge gitth e -20 gt Rramchedrigto two
danper_lock 28.is biased to the.lock hole_ 12d of the. bas b he
apr | no BrhCeabLYs g st BieGE 2HE: pf abes ShapatTat 437 danarned
fixingspags @gbcaPQﬁ'£h@”59959r9k§§§b9”§iﬁzé—ﬁﬁe formed for
positioning the danper main body 2 of "the rotary danper 25. [0041]
FIGS. fdg¢a3jand 11(b) illustrate the danper lock 28. FIG 11(a) is a
plan view and FIG 11(b) is a side view. The danmper |ock 28 has a

t hr ough hol éi28a ther dedsti et ddehilth-laispavay fiam tdei heektmes fiokon due
connecting the danper |ock 28 to the danper base 22. The danper | ock
28 rot'2? &2 iindie Qrer tP€al M pRaRS Hy é@ﬁdggﬁ@% hESEGR B8 WEE s 9goove

seosan o004 e upner sird gl e et 1cLivecl sk dirct o ot

the danper 1oc _ slider si _ _ eng
W th 8p§r'1d§—ﬂ49*]ﬂhéﬂbft&ee,0%r{'giﬁ'El?&tépfﬁm?tc@@ofefeﬁ 1408 i fhene

first slider 14-1 (see FIG 6 (b) ) . In the Tower-side center part

of thecHasesy diacke28on rartdeHeormgirtstdsnabedi Leeli D,codas®e the first
trigger pin 8-1, the trigger catcher 18 cannct catch the first
trigger pin 8~1. Even in such a case, the malfunction reset cam
20 catches the first trigger pin 8-1. In other words, the upper
piece 20c of the malfunction reset cam 20 is bent so that the locking
piece 20d of the upper piece 20c catches the trigger pin 8-1.
Therefore, when the sliding door 1 is moved to the fully closed
position, the first slider 14-1 can be reset to the lock position.
[0039]

FIGS. 10(a) and 10(b) illustrate the damper base 22. FIG.

10(a) is a plan view and FIG. 10 (b) is a side view. The damper base
22 has a linear damper fixing part 22a where the damper main body
24a of the linear damper 24 is mounted, damper lock connection

brackets 2Z2c provided at the end in the closing direction of the

linear damper fixing part 22a, and a plate-shaped rotary damper



PCT/ JP2011/ 073626 21 side hook 28c is formed that engages with a side
surface 12d-1 in the opening direction of the |Iock hole 12d of the
base 12 (see FIG 5(d)). [0042] FIGS. 12(a) and 12¢BYyPa018/073626
detail views of the second slider 14-Z0 FIG 12(a) is a plan view and
FIG 12(b) is a side view. In the second slider 14-2, the trigger

cat chegi guhgdeat b2biddmi s LorgRby WME R thase anst 1RIBR o Séhind 48 vEetion
extending in'the longitudinal direction to the opening side and a

| ocki ngfsihd 1li4@e?d Hempetof ihengipde tat2bhenenthdre the apepeéngnain body
direction of the straight slit 14a-1. This trigger catcher guide slit
l4a cofpespbnbBet 5OLREY| ERNPEKEi §§ed scapeéEedgui de groove 12b of the
base 1% ﬁng passes through the second slider 14-2 vertically. In the
second 8P Fdér 14-2, a guide bar 14c is fornmed for guiding the trigger

h 19 t |\ : j =2, ' j :
< ormed v oR e PR s e IR o ate B T oo aPel Pt Gigf

As il |gsttated, ighiddSc136w@) 2a80a:3¢ Pnowidid dehy tawhRE dhd thslda@fer
14-1, the second slider 14-2 is nounted with the trigger pusher 19,
t he tringgerbodychéa &8, thaditheamabfmpeti 64 rnesebndarincPed Weewetehe the

second s|ider 14-2 reaches the |ock position, the trigger catcher
gui de BRI ¥ed 48 iRl 2eRel R iy ei dEht dhEeChHiPle dilodeerest iogerndp Hadhe

ot her._ At tgi L . the | ockin i,ece 18$ of t t.ri gger catcher .18
rot at GOTH SUTAR AL RHHRTE 50 £6 W dr- PR TOERTh ST BAA 7 o1 R -Tod
triggesngapghes guidersl efh4a ge@wgeﬁ LATKhNYLAr QA el 2Bnd nObie 244
trigger catcher guide groove 12b. As the_conpyeSS|pn coi I spring~21
pushesi s heahdw ggredpushehe19chgithaighostngeditioat i ONhe t AembOEKL BEK
piece 18b of the trigger catcher 18 is kept fit in the locking slit
14a- 2 avnnedheliondikianjieroéie p2biacsof tdmtthiché iseeondampederixihae pagt
mai nt ai ned at the | ock ) ,
2a in the closing direction. Connected tc the damper lock
connection brackets 22¢ is the damper lock 28 via a spring pin 22c¢-1
rotatably. The damper lock 28 is biased to the lock hole 12d of
the base 12 by the spring pins 22c-1. At the bottom of the
plate-shaped rotary damper fixing part 22b, positioning projections
22f are formed for positioning the damper main body 25a of the rotary
damper 25.
[0041]
FIGS. 11(a) and 11l{b) illustrate the damper lock 28. FIG.
1l1(a) is a plan view and FIG. 11 (b) is a side view. The damper lock
28 has a through hole 28a formed, into which a spring pin is inserted
for connecting the damper lock 28 to the damper base 22. The damper
lock 28 rotates in the vertical plane around the through hole 28a
as a seesaw. On the upper surface at the end in the closingdirection
of the damper lock 28, a slider side hook 28b is formed which engages
with a side 14g-1 in the opening direction of the recess 1l4g of

the first slider 14-1 {(see FIG. 6(b)). In the lower-side center

part of the damper lcock 28 in the longitudinal direction, a base



PCT/ JP2011/ 073626 22 position. Wen the second slider 14-2 is away
fromthe | ock position due to malfunction, the inlet part 18e of the
trigger pin insert groove 18d of the trigger catcher 18 RGIAB2011/073626
accomodat e the second trigger pin 8-21 Therefore, even if the
sliding door 1 is noved in the opening direction and the second

slidersilda2nbskct@se 4§ rdheseeandhb-9eer wRtR §-2iqd %Efé&&eirzd 1 in
catcher 18 cannot catch the second trigger pin 8-2. Even i1n such

case, the amdriimgtdioreateiset cfath@0 ©sat ¢hdse tthd sEadrdbhkiegURr ( ad FIG.
8-2. Wien the sliding door is noved to the fully open position, the
second>$#l} der 14-2 can be reset to the lock position. [0044]

As il ed in FIGS. 3(a) and 3(b), the slide rack 25b and the
slide gﬁ ég 17 are attached to the second slider 14-2. The slide rack

25Db t s d
darrpgpgggesT#eégfl e racnékrpcgg“tcjéf b&dgg(%ggg?%égagg?gg %% are sctogl1 Is(itl%rex:
with the-secands shizdern 14-2.p18 atiiveahe the. bese)13.s Whensd he second

slider 14-2 noves relatively toward t he danper base 22 due to the

bi asi nghé craceeraf sf.hidepul 4+ g thel tr sgpyengatGharhgupdaian tofl 4thes damrerd
mai n body 25a of the rotary danper 25 rotates to cause a danping
force.Wpbohshas a stragghtdedéti péron PEtpadéngbént tﬂlﬁel@ﬁéﬂéﬂlﬁéﬁladf

e 341 FELLTG, 00150 AR RSGRLAfuDo SOt 8650 FLESPLKI G e
Oper at L ofe SALhS oofd Gn 486 Q:)r;isdé J]rgh%g%%% ﬂ:ﬁ cdf @Heagfckgggﬂﬁvé £& 4 44080

t he danpers are sw tched, strates t retracting

devi ceT4i when ddwer shicdhag ¢00de kliix fubl ¥o £t OSEEHRAFIEStnd At E@igger
13(c) at the top stage are plan views and at the bottom stage are

cross satthenguivicegsoof0048] of ROK BR26 1111 e?i@ag%sses through the second
slider 14-2 vertically. In the second slider 14-2, a guide bar l4c

is formed for guiding the trigger pusher 19 to be slidablie. In the
second slider 14-2, a projection 14d is formed which is fit inside
the compressiocon coil spring 21.

[0043]

As illustrated in FIGS. 3(a) and 3(b), similarly tc the first
slider 14-1, the second slider 14-2 is mounted with the trigger
pusher 19, the trigger catcher 18, and the malfunction reset cam
20. When the second slider 14-2 reaches the lock position, the
trigger catcher guide slit 14a and the trigger catcher guide groove
12b overlap each other. At this time, the locking piece 18b of the
trigger catcher 18 rotates in such a manner as to enter the locking
slit l4a-2 of the trigger catcher guide slit 14a and the locking
groove 12b-2 of the trigger catcher guide groove 12b. As the
compression coil spring 21 pushes the trigger pusher 19 in the
closing direction, the locking piece 18b of the trigger catcher
18 is kept fit in the locking slit 14a-2 and the locking groove

12b-2 so that the second slider 14-2 is maintained at the lock



23 When the sliding door 1 is noved in the closing direction
manual |y, the retracting device 4 noves in the closing direction
together with the sliding door 1. As illustrated in FI GPUB{R)QLLINEEEE
the first slider 14-1 reaches the ret22acting start position, the
trigger catcher 18 abuts to the first trigger pin 8-1. Then, the
triggepocatehgr Lthdotakeseddhsat ¢hetha 1 §staldy 996h i Seil pd ile,
first slider 14-1 becones slidable relative to tthe base 12. As the

pul I i ngueotd mpI fugedbohs Provikest heimearsd her fohestt rSiggdar plidr inarat
the base 12, it causes such a pulling force as to slide the first

sl i dergigeote W ethei gyeggentaerhal8 l8atehastt hecdimedate i tguyesegiomd
8-1 fixed to the g ige rail 2, the base 12 noves in the closin

di r ect FERIAFE hBLE ﬁ%ﬁ emBMe R e (Fighert Eierdriaige deesryt L

Wth @Meﬁﬁgtogéniﬁg s ﬁoh”ametﬁ' Péieggnﬁi L8GHLN qLBe ;) iding
door 1 'starts to nmove in fhe cl osi'ng di rection, and t her ef 0re,” the
manual t hor secbR8 €LoshBg Hhe slbdi BHedORR geks chedueed i gAT ahRe tdarreh
base 22 is engaging wth the base 12 bhy tﬁe danper | ock 28 for the
first shéedesgondie: dianper dias@-22 akEsennmbresudch 4 he s ,0sihrgmdil Feakitdmn
relative to the first slider 14-1. Therefore, a distance between the
danperr®ase o Zdcekehesr shesseernd Iipaeipdas8and teen dde248 iddng

i d | h in body 24a of, the Ii d 24,
osul {S0Rhot T e AR 2+ CROSRE s PR WG 1 e SROTEn U R 42

moved

danmper .24 ope h Akt tion tinme where the spring
force o tﬁ% %%%??nggc%ﬁg %g?%ngbiggﬁéﬁfarge and the | arger danpi ng
force [sogenerated, novenent of the sliding door 1 can be snoot hed.
[0048] As illustrated in FIG 13(b), when the base 12 reaches the
PCT/ JP2011/ 073626 A nediad bodyI@%¥a TEapketed yb andhdhe lddepragkfdrcend
due to the |inear danper 24 disappears. At the sane tinme, the first

sl i derthas1ide gieede tifea Bamtdrrahsekt 28 hegaeasndisHe dsst L Ag2t ortlee gfl1de
the sprin in 22c-1 and.engagenent . bet weepn. t he_danper _l.oc 8 and
the boketh 18 SaFaded i SRorHs BrbiCharper FodR BB TeNpeRa PRy Patest
14g of i i -1 | t rtsqt i.n
the ol BT ng BT BoTT o ot The ot i nedaor 1 e Srvs Fo Sthast Brepe 17
sliderad4-41 angbibe dappethbasecdrdabui 8knrg1to2t heefibtstreskbdeheldate
As a result, the distance between the second slider 14-2 engagi ng

wi t h the. ba®erl 2hamkedred ddriver bas2 ByerdedesivAatl vt hewend tihe thaper
opening direction of the danper base 22, the danger mai n body 25a of

e

the r A danPe? 28 FReppbardRd. IBEEaUSE Fhe BEEOARIsFPdéer SPEing 46,

provided wi.th the ide_ rack 25b which_.en s wth the pini of. _the
anper HRA oS b e TRESThEAL: Bkparsoet PER A et h dmBrE A PLava®
bet ween, the, secondaghider edéd=2. and the danper base 22 reduces. The
rotation of the rotary danper 25 causes a danping force. Even after

the oppy@$3pn of the linear danper 24, it is switched to the rotary
danper 25 and the rotary danper 25 causes a danping force until the
sl i di ng doorNext depgiriptdloosesimatiki soantk 5 arpossi Pt eftthretesacting
occurrence of the inppact, and noise during the full closing. operation.

As. t hEIDUHFT AGTR EBSGT 1 pAPPFIGSEEFIC Iithy F5Chekolbs LaHPF £aE 4

dampi ng S GRS TR oyt RE D kP rakkath T3g e SREHE Sxanny Fige

illustrated i M Gad3é C‘Qhetf‘@t§£&giﬁ8 4805 ¢ usyhuhl ¥hel @ﬁﬁgers are
switched, and FIG. 13{¢) illustrates the retracting device 4 when
the sliding door 1 is fully closed. FIGS. 13{(a) to 13{c) at the
top stage are plan views and at the bettom stage are cross sectional

views.

[0046]



[ 0049] By providing the danmper |ock 28 for the first slider and
capabl e of engaging with the base 12 to the danper base 22 in the
exenpl ary enbodi nent, the |inear danper 24 can operate fRCBIP201d/07RE€26
the rotary danper 25 can operate. If 2he danper base 22 is

PCT/ JP2011/ 073626 25 not provided with the danmper |ock 28 for the

first sliderynbh tRcUBEEREALNWBICR 9k PnB%el:i' Eﬁarth@a@ﬁ%%l%ﬁ %rlrte*&%lon

rotary danper 25 operates first unless the danping force of

| i nearndaopel y24t aadrébeadaipingetdeees afotde oty ddavgielg air@b&lon
different fromeach other. By providing the danper |ock 28 for the
first EQGQéherowihb daepetidase @Qorit. i§Epd§§u@U;aﬂﬁdﬂﬁnﬁﬂﬁ&e1§d@h,
uncert %0050 Fl GS. 14&1 1% to 14( 4- 2) are detail views
in vvh|‘t£ ePh%h SddtiGtert T8 FERarES ther eE4he 956 PSfd oy

(1S3 siycer. 10l Lol thng, BESE 1C1-11 ) (2o 1300 and Ghcl)

illustra rigger ca beforé it rota

14(1- e (Pr2dget Tlachdnd d 4:c>3:)at'é§ Eﬂ%t ratent Bﬁetfiﬁgﬁrtﬁﬁcj?éwfpljfﬁ 8-1

after it has rotated. FIGS. 14(1-1) and (1-2) are plan views o

tri ggeangi th8 andsthslideggen-tabehemes8slEHEBlelde2at)ivando( 2h2) barse
plan views of the trigger catcher 18, FIGS. 14(3-1) and (3-2)

i 11 usttate B8 sthg @WHemg tafel t rSRjgers dat difePrpd lided dedvegn ah¢ Kiest
14(4-1 trate tate where the trigge catc er 18 and
the mat HOREE | Lt ekt SinErr e 1 bhovatecpoBsar = PRI 19k &g
in Fl c@ll&é(%l i.g'gq .iél]]:l&ér Mef' tlﬂ% £f1éQ%Lelr%cf fc%t%&sitfl cé%es the

trigger cafc trigger catcher at es ustrated in

FIGS. ##4f2t ]ﬁr?@%eﬁ 33129 8- thxeat abi @i fuilde rhrigger teatishes 198motle
| ocki ng piece 18b of the trigger catcher 18 gets out of the | ocki ng
slit lidm-thefcldwirg rétrett den WidtHowndndtmndrocldghgr aoigak2bc2taher
t he base 12. As illustrated in FIGS. 14(3-1) and (3-2), with rotation
of thel®rigger catcher 18, the mal function reset cam 20 rotates.
BecausE gﬁ]open angl e of the sector-shaped openi ng 20a of the

mal f un Q reset cam?20 is larger than the |ocking piece 18b, the

rotation angﬂaftlﬁ’fm&'fl@rné‘i‘i‘éfé‘f‘céﬂé’rba@éeﬁz Game2Q RGGATRS HTBLIeN Jhakhe

the trigger catcher
slidingdcorl starts tomove in the cleosing direction, and therefore,

the manual force for closing the sliding door 1 is reduced. As the
damper base 22 is engaging with the base 12 by the damper lock 28
for the first slider, the damper base 22 also moves in the closing
direction relative to the first slidexr 14-1. Therefore, a distance
between the damper base 22 and the first slider 14-1 reduces and
the rod 24b is inserted into the damper main body 24a of the linear
damper 24. As a result, the linear damper 24 causes a damping force.
As the linear damper 24 operates at the initial operation time where
the spring force of the pulling cecil spring 15 is large and the
larger damping force is generated, movement of the sliding door
1 can be smoothed.
[0048]

As illustrated in FIG. 13(b}), when the base 12 reaches the

damper switching position, the rod 24k is accommodated in the damper



PCT/ JP2011/ 073626 26 Accordingly, if the mal function reset cam 20
rotates, it does not run off the first slider 14-1. As illustrated in
FIGS. 14(4-1) and (4-2), with rotation of the trigger caPCheP2W8/078HEG
trigger pusher 19 that supports the ratation shaft 18a of the trigger
catcher 18 goes back to the direction opposite to the closing

dir chnQE.‘n?‘lBQd?“?%iée@émd%P@téP LESSLIOD &b SPT#D2lud A Fhe 1inear

Next description is m about the operation of the retracting device
4 whendéhpebublydekapedaski.di ng ther sepensiméds thkustratedlibel! G4-1
13(c), when the sliding door 1 is fully closed, the danper lock 28 is
fit i nreheteecess dargperf tdwk fA% swgadhniseithé4sprimehorhe of idismgrdooy
1 starts to_open, the slider side hook 28b of the danper | ock 28
engages8t i g%cf%ea?%c%%%a%@e%ﬁi PREveeR St GRMred 4l ATkt Gy Hase

= Tl LU e NN

As a resu noves hé~ “opening ditection telati

to theofitat shidersidgdrand-thgndagper; Rasepdde AL hatld 1R dhe in
pi ni on of the danper main body 25a of the rotary danper 25 rotates

whi | e the enbagesg vditedtheosldtehack i25hg dokedlt peldel bases thevifdrst
the second slider 14-2. As the rotary danper 25 is set not to cause
the dafpiAgrf bfcé RRdt hBer GRAPEENRRSEI E&cBPultwhen tehéhs ifdingg @ddder

P20 478, P PP BT o PR T
B oo AL 1 AL S8 S ARGEL SO calen e o

si de heek idBehesepefri fgldi bt én tdretdanpsnpd a8 2is £ht ddidd¥main
| ock hole 12d by the spring force of the spring pin 22c-1 and the

danperbbdg ez 22 ebwés: inutegrvalklypeirt RSt he paseid@d. AfRaratdmttheaseicload
base 12 and the danper base 22 nove in the opening direction of the
S|idin@li@@yyh¢é@g@ygyggggeg7with the slide rack 25b which engages with

the pinion of the damper main body 25a, the rotary damper 25 rotates
when the distance between the second slider 14-2 and the damper
base 22 reduces. The rotation of the rotary damper 25 causes a
damping force. Even after the operation of the linear damper 24,
it is switched to the rotary damper 25 and the rotary damper 25
causes a damping force until the sliding door 1 is fully closed.
This makes it possible to prevent occurrence of the impact and noise
during the full closing coperation. As the pulling force of the
pulling coil spring 15 becomes small at a last half of the retracting
operation, it does not matter if the damping force generated by
the rotary damper 25 is small. Finally, asillustratedin FIG. 13{(c),
the sliding door 1 is fully closed.
[0042]

By providing the damper lock 28 for the first slider and
capable cof engaging with the base 12 to the damper base 22 in the
exemplary embodiment, the linear damper 24 can operate first and

then the rotary damper 25 can operate. If the damper base 22 is



door 1, the rod 24b is drawn fromthe danper main body 24a of the

| i near danper 24. [0054] As illustrated in FIGS. 13(a), when
the rod 24b is conpletely drawn fromthe danper main bod§CP4R2@¥1/473626
| i near danper 24 and the first slider234-1 noves up to the | ock
position of the base 12, the trigger catcher 18 and the mal function

reset gam §90{798é8€wwht J@Eee&iéﬁﬁjéﬁ igere20frdhe coMpressiOn &kl it is
spring 21 and the first slider 14-1 is fixed to the | ock posrtron

Then, asctheatni ghechcatfchee 18neelreasepetrhe 4 iorstchter irggeyr pidantbel; 25
t he sI iding door is noved in the opening direction w thout operating
of thecPerp&aesi Agraévivdessather dah@ing @@5"5]8 of the Néxteades@minsy ot

is made about the operation of the retract devj ce 4 t he

1 1 nGPRooPS 1BRRISS EPESS 18 ay1F 1T Giet a LT 3% ot € i G oo
when t e in It [ b t

ret ractgrgn% %I%@%:e %?P%qcﬁ; Qg&rﬂs)tet?ls giraén%gv% tl%éediga#rééyé%}g ﬁg‘:(sh?eﬂlder
i1l ust tatiese HhRpEetbacd 29 deviLgowbenibhes ehiifi AgtdoSich irfdddtbinty.

open. FIGS. 15(a) to 15(c) at the top stage are pl an views and at the
bottom8bagé are cross sectional views. Rightward directions in FIGS.

15(a) to 15(¢) are enrn directions. FIGS.  15(a) to 15(c)
illustrate th %et]r‘la |1r?g 8l &Y 3eerderom Hacyppbdihd cfi Hee frgmger

FIGS. 13 3 h l.id

e het e n ke Gtk Rt bP 19 D LP6ts SE e, Tadeto Adrhved Al b
h di d

T orent agnd 1 actg SN JOORLDE oLt L 0E3SL) O] PaciPeh1] 1BBuptrare the

retractinggst aratt st EBthfdﬂ‘@lUi@mlfe§&h@hEIG§-.8 1alute)t o2 he) sq@end,
trigger pin 8-2. Then, the trigger catcher 18 rotates to catch the

secondandi ghe?) pilnl&ratRCNP20LYo@t3626cher 18 after it has rotated.
FIGS. 14{1-1} and (1-2) are plan views of the trigger pin 8 and

the trigger catcher 18, FIGS. 14(2-1} and (2-2) are plan views of
the trigger catcher 18, FIGS. 14(3-1) and (3-2) illustrate a state
where the trigger catcher 18 is removed, and FIGS. 14 (4-1) and (4-2)
illustrate a state where the trigger catcher 18 and the malfunction
reset cam 20 are removed.

[0051]

As illustrated in FIGS. 14(1-1) and (1-2), when the trigger
pin 8 abuts to the trigger catcher 18, the trigger catcher 18 rotates.
As illustrated in FIGS. 14(2-1) and (2-2), with rotation of the
trigger catcher 18, the locking piece 18b of the trigger catcher
18 gets out of the locking slit 14a~2 of the first slider 14-1 and
the locking groove 12b-2 of the base 12. As illustrated in FIGS.
14 (3-1) and {(3-2), with rotation of the trigger catcher 18, the
malfunction reset cam 20 rotates. Because the open angle of the
sector-shaped opening 20a of the malfunction reset cam 20 is larger
than the locking piece 18b, the rotation angle of the malfunction

reset cam 20 becomes smaller than the trigger catcher 18.



28 and the second slider 14-2 becones slidable relative to the base
12. As the pulling coil spring 16 is provided between the second
slider 14-2 and the base 12, it causes such a pulling foPCEJBRI01MDTI626
slide the second slider 14-2. As the 28igger catcher 18 catches the
second trigger pin 8-2 fixed to the guide rail 2, the base 12 noves
|0t heagBeRhagqadly eeti Ofle WANAUlC MDYPIRNL OG0! £LOGEL S 03 Ciled rot
Wth novenent of "fhe base 12 in the opening direction, thée sliding

door lrghasts the FoYetidl tder qpeni.ngadi 1 eTidoratedd i recef or£(44he and
manual force for opening the sliding door 1 is reduced. [0057]

VWhen t hé-Baser12h noves: iian vifet bpeni hgo et raedtdhmy, 18hetdanpergdeoc bu@her
for the first slider of the danper base 22 is free relative to the

base 12%ahiEt R RROHe? W& IR GLOsISPEEH d8RePht TR T0-I¥RF idehex 18
I n ot her [ he er lock 28 for.the fin,st slider dges nat
bnageSbrlhasy 158 Phleq0fh Bhdoli 0% d i SiddHe Wik dan and

base 13h89¥§ﬁsiBhéh@oﬂ8§€gggoﬁiE%EHi%griBQGQQtore1 the Iinear danper
24 can operate or the rotary danper 25 can operate first. In this

exenpl aogsembodi ment, however, the danping force of the rotary danper
25 is set to be smaller than the danping force of the |inear danper
24 and t her efexk dese rigtan dampsie 250opdha esefatsen qintloe ket nasitddg

the d b 22 ith th 12 in th i di. ti

IR P T S SRA R AL fcueles ER T M St S A
d 5 LL| in FlG ,

reduces, #058l5 o), uheSthk é‘ﬂ&?xﬁﬁ%&%el gg £ o %d%ﬁ{%%%pje%

reaches the danper sw tching posi nper “base

the second shiderrid- 2n ange tRecsagmi g dorees duerdo dihrid Oty danpen
25 di sappears. After the danper base 22 abuts to the second slider

14- 2, onéyslihdimased? Inevestsntd hepapenihy sdiidest sader pbaki &b taef the
PCT/ JP2011/ 073626 29 the second slider 14-2 and the danper base 22.
Becaus@afher fiqet 28| pAERI2E- 1R Yheekegers 1he Basbe1diras thidemdd-1

12 noves .in the_openi.n irectign, t i stance between the fjrst

o hereRg el SR A st A e e e e TSt K2 Shape g e
: . : i ( ! _
b P EEL AP ReLIecs dEeblity Sh1Tne Badetll dobe S oTRe BiRtino
mai N b@dye2dacandel Aeikknear tdanpers24scadses 132 -dagpunghkboregpetease

| i near danper 24 generates the danping force until the sliding door 1

cones 2ht o AtheHid Ihimsperttst gtimion of the damper main body 25a of the
rotary damper 25 rotates while it engages with the slide rack 25b
locked to the base 12 via the second slider 14-2. As the rotary
damper 25 is set not to cause the damping force in the rotational
direction when the sliding doox 1 opens, the load applied when
opening the sliding door 1 is only an elastic force that is generated
by extending of the pulling coil spring 15.
[0053]

As illustrated in FIG. 13(b), when the lock hole 12d of the

base 12 moves to the damper lock position, the base side hocok 28c¢
(see Fig.1ll(b)) of the damper lock 28 ig fit in the lock hole 12d
by the spring force of the spring pin 22c-1 and the damper base
22 moves integrally with the base 12. After that, as the base 12

and the damper base 22 move in the opening direction of the sliding



[ 0059] Next description is nmade about the operation of the
retracting device 4 when the fully-open sliding door 1 closes. As
illustrated in FIG 15(c), when the sliding door 1 startBCT/AP201a453626
the first slider 14-1 and the base 122%ove in the opening direction
relative to the danper base 22 and the second slider 14-2. At this
Lime, bhe:rod b ofathe, LiNeaa,AarReh 2hel Safpainoll pdsy SHNDL Rre
FIG 15(b), 1f the lock hole 12d of the base 12 noves to the danper

| ock poshekendamperbage side hook 28c of the danper lock 28 is fit in
the I ock hole 12d by the spring force of the spring pin 22c-1 and the
danper [BB8&]22 noves integrally with the base 12. As the base 12 and
t he danper base 22 nove in the_o enhg&ﬁdirection relative to the

fsecogd sl i defsS 4t Z%SJCL%t%H“BeFI it y l?’?ﬁno?h? e étarys gampeetesy
i , i i Fl 1 ,
| xe %Qa&gefggﬂgﬁﬁaeﬁgﬁﬁég &Qgﬁtngyf%4%ho%skkgt§angfogg®9e§(%h and

when the secon noves U el ock posi thé "base
12, thenkregget satgber 1181apdvkheuprkbuReli 9Bkeselk:1¢alN2Q i QHat &%
the elastic force of the conpression coil spring 21 and the second
slideri24-he s fiigoged tattherl dvekapditid onl fTnen,ioas rebett caggedr rotate
catcher 18 rel eases the second trigger pin 8-2, the sliding door is
nmoved P¥ Ghfeedpesipgi ef se et bheviarhuias vt soidgspiinge r andadis dgrst
device 4. after that. _PCT/JP2011/073626 30. [ 0060] FIG 16(a
o b SRhAARETLe Ol abs aRTE1 Ot e TIER rLAE P Tt Cor 4 TiCbr ding 1o ERGTeT
exenpl odl} F LS. h t e 1di agr.am,of, .

et acer LolaE .t borae s L EERL L8 BaRT BT ate, TR PO TafesT

in Fl Gsl@badd {hechenependagpar rédtisnpio¥hded %@Ecala%\gp@@ the
danper base 22 slidable relative to the base 12 and the first slider

14-1 andtthetiongadgviaapéraZberstpaovi ded over between the danper
base 22 and the second slider 14-2. \Wen the distance between the
first EfPeet 14-1 and the danper base 22 reduces and the distance

bet th d_slider, 14:2 and the d base, 22 the,
o 24b- 1 (1 FTAREPECad Hot Fiabs BOF CCHATAL LRGP Ft e GF v g7 For g

|| nearagaiper, ghefnthl @‘?Li%%ﬂrgfdﬁﬂcﬁkl s . (IEloust £ ok 8411 0l che

chain lines in the aw ng the rotary danper 25 overlap eac

ot her byt fapfeldgtRidedhkanghd ddt dde irangbludicnah gisees] Frmf 16he)
base 12. If the distance between the first slider 14-1 and the second
sliderilllugtiates whstrokerof indealdvinearwidanpdre 24nipsry 3&eandiached,
stroke of the rotary danmper 25 is 1/3A. Therefore, the sumof the
st r okeddfF e IPiFdeid LvgfBé tep3thporat rafbinaxdevihee T jthe gé 1ding

same, i f the |inear danper_24.isused, in place of the rotary danper
25, [ OUeH] 1° TULTYROPHE GRS Hand) 48 FPIGLIHRtEE FRPFTGOq 6(n) DA
the |ipgags danpsr Hk b%t%ﬁvwgge QMES chebwesa t Nend 1 et 1 dRE ghdsdra
and the second slider 14-2, a stroke of the linear danper 24 1s 1/2A
and t hgisécokenofid Tt ilsgal)i nears daypere 2bdsi rslilrections. FIGS.
15(a) to 15{(c) illustrate the retracting device 4 seen from an
cpposite side from FIGS. 13{(a) to 13(c).
[0056]

When the sliding deor 1 is moved in the opening direction
manually, the retracting device 4 moves in the opening direction
together with the sliding door 1. As illustrated in FIG. 15(a),
when the second slider 14-2 reaches the retracting start pesition,

the trigger catcher 18 abuts to the second trigger pin 8§-2. Then,

the trigger catcher 18 rotates to catch the second trigger pin 8-2



[ 0062] FIGS. 17(a) and 17(b) are outline views of a
retracting device 44 according to a second exenpl ary enbodi nent of
the invention. FIG 17(a) is a plan view and FIG 17(b) PGI/AP2)1d&73626
view. An elongating retracting device2#4 is inserted into a guide

rail 2. PCT/JP2011/073626 31 Simlarly to the retracting device 4

accor dyfng JEHetQtié‘c&ﬁ&Sélfé@PPi@IZ' }@é’@&ﬂ%mjzda?ojfé NSty 4448980 @H&é §ake

for assisting closing operation of a sliding door 1 and a secon
trigger2pi m8-thd @uldssiSidoiq epennfagl epes abiowi @id therweddditig dedont
are mounted to an upper part of the guide rail 2 at an interval in a

| ongi tsdidar direcandrnled spuilde & taksep0o8lh a pullimy G rd8(@ to
and 18éb% are exgloded views of the retracting device 44 according to
the seBbhdCeXBApFarg endbdifentd Fi a2 fdE) Ergers @t anatudtr seches
state r IIst |4 der. e anpd. and. a.d r
aseemt e s era derabnes DY Blast st B Sudte PR 2 M R 12
and F'ﬁ%vé§(bﬁ.tﬁeaoFéhEh?ahiQEgﬁioﬁeﬁﬁhﬁeﬁk ¥bSWndheNg roReRi RG 13Rd r
closing directions. [0064 Simlarly to the retracting device
4 accotdtogetd 4 heWiithsioexrapt a5 terbods aelht int heeradgaraiciyd vd reetiics,
44 according to the second exenpl ary enbodi nent has the base 42

el onga’tll’ﬂ%gsghd%h@ openi hgsandtel 69 MgVEi Lacthenspeniadf digecanen, and
second_slider assepblies 5& gnd 52 provided to goth egds iﬁﬁthe ,
| ongi t GAFHSFOBF r eELF oB2BRALhECHESe T3, CBRBITAe CHEMEEr a88e By 331
dispOngdggé&een the first slider assenbly 51 and the second slider
assenbly . The first slider assenbly 51 assists the closing
operatjoms®@f the sliding door 1 and the second slider assenbly 52

assi sts the opening operation of the sliding door. The danper

assenbl y 53 WrepsthddadodiZngovper ati one angert ivey aiiere aigi opertdiel damgker
the sliding door 1. A structure of the first slider assenbly 51 is
appr oxl%][i%%/ foretBankl B3t tHetdegt ofhehe danRray kg Sdedicks LR srdRRE Ve

he_fi | di d ided wi h
rof or chEe HURASH 8 676 T CHERPPB PORCOT? (e SLIRRIR & B i 2o
first sliders 1400, angthG o daper agimdér folk MR s AR A4diSs1ider

provi ded over as a
does not engage the base 12 and the damper base 22 with each other

when the base 12 moves in the opening direction. Therefore, the
linear damper 24 can operate or the rotary damper 25 can operate
first. In this exemplary embodiment, however, the damping force
of the rotary damper 25 is set to be smaller than the damping force
of the linear damper 24 and therefore the rotary damper 25 operates
first. In other words, the damper base 22 moves with the base 12
in the opening direction and a distance between the damper base
22 and the second slider 14-2 reduces.

[0058]

As illustrated in FIG. 15(b), when the base 12 reaches the
damper switching positicn, the damper base 22 abuts to the second
slider 14-2 and the damping force due to the rotary damper 25
disappears. After the damper base 22 abuts to the second slider

14-2, only the base 12 moves in the opening direction relative to



PCT/ JP2011/ 073626 32 first danper as in the retracting device 4
according to the first exenplary enbodi nrent. However, unlike in the
retracting device 4 according to the first exenplary endl/aR2a11/083626
| i near danper 54 is provided as a sec2hd danper over between the
second slider 14-2 and the danper base 22. Danping forces of the two

| i near 1 dampeesnd4s e 24 AL2 ARPRPY BRESLY sgual |2§9 %%jébm?éé“?{he IY‘?JSE:S:st

only a danper lock 28 for the first slider but also a danper |ock

for thelseeontssliterl @tleedpriavitded H=aet he, dagpehebosss 222 fPRE5]in the
FIGS. 19(a) and 19(b) are exploded views of the first and second

sl i dercpssentl deseGlland G2 ghid tarcalbepeccassbabf yr58. sH@&r 19(d) airs
a plan_view and Fl G 11%%% IS a side view. The second sljder assenbly
52 hastBppreRPRALRESSt SHRCEE r uturd Sas e s SEIRE s 1% RESTHBIEF
32 of r ' devi rdjpn first e | a5y

embodi SeRr e diast FRISER ST Rt ae BV EE TR 2R i o

the segopdrskihdelidda2, d@npdt LR sCAEEHRFodBred i t@,@eaaﬁgéb%ai%@ bodly
mal functi on reset cam 20, and a conpression coil spring 21.
Structfdesand the Ibspectdaepparié aesapp akdmeined yEdies samtead inear
those of the second slider assenbly 32 and provided with the sane

r ef er cARBPAU A PBeraten theldsapipe bHaret uHd Isthadturdsng foose6} comes
As illustrated in EIG 18(a),.in a bottomwall 42e of the base 42, a
| ef t t??@%e?h%a%'dﬁ ¥ ﬁﬁ?ﬂesé?%ve 12b and a right trigger catcher

gui de ?@@ﬁg? 42b are fornmed to be symetric wth respect to a point.
Each of the trigger catcher guide grooves 42b includes a straight

groove 42b- Ingwe o slaGldtnergs oaieicARbowt ReRt ot OrofLosicder i reeaerdng
in the closing direction or the opening direction of the straight

gr oovedd®hed .4 Fhenftihstfudllivdepeslitsngtdeodt dcklposst i ovs afl lubérened
in the closing direction of the base 42 and the second slider 14-2 is
at a | BeKEPositd 6h atvhate thedsiLAding 8peri hgs tPET? IR CleT73696 F3rst
direCtéffdgg fjﬁilg%%Etﬁ%'base 12 move in the opening direction relative
to the damper base 22 and the second slider 14-2. At this time,
the rod 24b of the linear damper 24 is drawn out. As shown in FIG.
15(b), if the lock hole 12d of the base 12 moves to the damper lock
position, the base side hook 28c of the damper lock 28 is fit in
the lock hole 12d by the spring force of the spring pin 22c-1 and
the damper base 22 moves integrally with the base 12. As the base
12 and the damper base 2Z move in the opening direction relative
to the second slider 14-2, the damper main body 25a of the rotary
damper 25 fixed to the damper base 22 rotates. As illustrated in
FIG. 15(a), when the second slider 14-2 moves up to the lock position
of the base 12, the trigger catcher 18 and the malfunction reset
cam 20 rotate by the elastic force of the compression coil spring
21 and the second slider 14-2 is fixed to the lock position. Then,
as the trigger catcher 18 releases the second trigger pin 8-2, the

sliding door is moved in the closing direction without operating

of the retracting device 4 after that.



[ 0067] As illustrated in FIGS. 18(a) and 18(b), the damper
assenbly 53 is nounted to be slidable in the |ongitudinal direction
bet ween paired side walls 42a of the base 42. Between theChdRper1/1Ta625
22 and the first slider 14-1, a |lineas0danper 24 is provided over as
a first danper. A danper nain body 24a of the linear danper 24 is
nount edgbgpthe danper base 22 and a tip end of a rod 24b of the

| i near danper 24 is nounted to the first slider 14-1. Between the

danper base R2cantethp seconscisdmsles c ldtZgrimend itear-<tmerikd device
provi ded over as the second danper. A danper main body 54a of the

|'i near 4 darmqeerdisy t¢e thsuakeuploryvaniguiipemthasd F2%5 .ahf (R) tipaemhesfatd c
rod 54b of the linear danper 54 is nounted to the second s|ider 14- 2

[ 0068] diagram qf @reiéééflélﬁdd%‘é%%? aﬁ@%%&@daﬁ%@t%v%mp

assenb 2 I 20 i d

To thei%a%eur r%te ngl%) FEE gla@ (,g)n \I’{Y:B.I nlgo é% l% ﬁ%‘g‘flcg%rrﬁé’rer
24 andpthgedanpge HBinF QOQ)ﬁsé‘leOf ma%lllen%&a%%erto%h@ %a@éu@tze%nd
in adj acent to each in awdth direction. At the end of the
danperthaséi?étiElihercﬂﬂsﬂngndltﬁétmamar@ danperr 126cK s2% rfoari ddae over
first slider is attached thereto to be rotatable in the vertical

pl ane. bAEwehe thd drmpHs ]@Iaﬁ@e22 bage ©hze|seedrd opbiiery M rect iWhen ghe

d |l ock 58 far th d | t d thereto t
o kO R T e et e i otS UL SRRk R B rpcans
f d f

ook o3 (hd RTREG A Cﬁfﬁﬂgr@ﬂl% S S R L A B Bs
42d-2 ps i@cﬂﬁ@@s Ast fe dasaper 40T K £NOoH Ao & eae Hif- engaasment] ifed h@l
danper | ock 58 for the second sllder therein. [0069]

PCT/ JP2B4 14638626) 3df the liNexrt desprirpfiéoands thede ldbieutraidie 25b-1
operation of the retracting device 44 according to the second

exenplé%%l@ﬁﬁéﬁFﬁ@n%nwﬁﬁﬁr ¢ﬁ3%ﬂ4%ﬂrﬁ}ﬂﬁ@oﬁnltgét@r@Wb@@U oF|tge ZPF@FY’
|IIustrates tgg retr ctlng g e 44 when t tretractl %ﬂﬁgﬁratl
Start sSSTRPEE 31(BY°FIRHCraNeE IRE Pét FablPRG EOUNOE%
danper g, s e sui Dﬂ egsléilcﬂ G @%é%) éép str ¢ sEghEashd th
devi ce 4%5 en t% sl'idi ng door i's fu f% 5; EFE@ %Q% gw%en ©
21(c) piréhestopestiage amnel phans¥bens @Ilﬁd@i 1he het hony S§@ESkardE the
cross sectional views. [0070]
linear damper 24 is 1/3A and a stroke of the rotary damper 25 is
1/3A. Therefore, the sum of the strokes of the dampers may be 2/3A
at the maximum. This is the same, if the linear damper 24 is used
in place of the rotary damper 25.
[0061]

On the other hand, as illustrated in FIG. 16(b), if the linear
damper 24 is provided over between the first slider 14-1 and the
second slider 14-2, a stroke of the linear damper 24 is 1/2A and
the stroke of the entire linear damper 24 is small.

[0062]

FIGS. 17(a) and 17 (b) are outline views of a retracting device

44 according to a second exemplary embodiment of the invention.

FIG. 17(a) is a plan view and FIG. 17(b) is a side view. An

elongating retracting device 44 is inserted into a guide rail 2.



When the sliding door 1 is noved in the closing direction nmanually,
the retracting device 44 noves in the closing direction together with
the sliding door 1. As illustrated in FIG 21(a), when tPETAPEEIL/073626
slider 14-1 reaches the retracting statt position, the trigger

catcher 18 rotates to catch the first trigger pin 8-1 and the first
slidersidsiapecopsstaki dabhacrehat eeile UheRase;$g &S R PHilidfg
coil spring 157is provided betweén the first slider "14-1 and the base
42, iteranpésrsuatbed ment ng foree @sidgerspidestheokiaséistiderciihg
As the trigger catcher 18 catches the first trigger pin 8-1 fixed to
t he gubHerakipn2oft peshadéng2dpeved BRc Re sekcosdng rdiggeat indm Fi+tZhdgtr

t of the tri tcher 18. With npvepent of the base 42 i
the cl BSPRGAMPECPPOATOL HESBARDEP BaseND2° CHUAUBLISRT H (e BRSS! i
the d f figpst,sli . b S0 .
B R e

Ther ef 9f eec8igdhstangeqgheyweenithe danper base 22 and the first slider
14-1 reduces and the Finear danper 24 causes a danping force. [0071]

As illigp6aied in FIG 21(b), when the base 42 reaches the danper
switching position, the rod 24b is accomodated in the danper main

body 24a conblebel I8 tml amd Hafpkratmsxpodasing aws afe the getracting
PCT/ JP2011/ 073626 35 lid 4-1. At th ti t d k
251 or “TRECR F 41 SGE PRI Pof At SEoaHACRYAGERERT b BB LG arpBr oo
| ock Zﬁaf(Qf Mﬂﬁ i%(é} £11det - and é*‘%i’@?%h‘gré ?irreéte.aa%%d's A slider
result, onyt e ase 4 noves I n t e Cl 0SSl ng lrection relative to

the daspeembases281anfdtbe hhésh ahinger i4simbAy the ageceed ashiede!r rom
14-2 is |l ocked to the base 42, the distance between the second slider
14- 2 andodase danpélGhass (22 redugesrand evhenk Aeé@r tafperids vausesad
danping force. [0072 , By providing the danper |ock 28 for the
first SFP@ersSeapaprelofielgadPR§ APER1PAe2BEsE1251Re FRESEAFPES -base
22, th 6é$§ar danper 24 can operate first and then the |inear danper
54 can % te. In the present exenplary enbodi nent, the danping

force of thesiihf‘féflQﬁﬁmq{hez‘}:e%'i%ét:l&gd@%w% f;%&ﬁog{l#é?f’uﬂﬂﬁgirst

danper 54 are set to be appr oxi mat e equal to eac (
danperebasel 22y | smbotlipeny| deHewrthrbbeidanperikeck 428 ckotdihg ftior $he
slider, it is uncertain which of the |linear danpers 24 or 54 operates
first.s8yopdovkehpyathecdanpemehtckag8ther behe #2r sfloskbiadénagt ant hbe
danper base 22, it is possible to elimnpate such uncertainty. [0073]
opening and closing directions, the first and second slidezr
assemblies 51 and 52 provided to both ends in the longitudinal
direction of the base 42, and the damper assembly 53 disposed between
the first slider assembly 51 and the second slider assembly 52.
The first slider assembly 51 assists the closing operation of the
sliding door 1 and the second slider assembly 52 assists the opening
operation of the sliding door. The damper assembly 53 damps the
closing operation and the opening operation of the sliding door
1. A structure of the first slider assembly 51 is approximately
the same as that of the retracting device 4 according to the first
exemplary embodiment and provided with the same reference numerals

toomit description of the structure. Between the first slider 14-1

and the damper base 22, a linear damper 24 is provided over as a



The operation of the retracting device 44 when the sliding door 1
gets opened is the sane as that when the sliding door 1 gets cl osed.

I n other words, when the second slider 14-2 reaches the FEI/IB2111MF3626
start position, the trigger catcher 1&rotates to catch the second
trigger pin 8-2, the lock of the second slider 14-2 with the base 42

is rel epsed @&ﬁ?ébeamsﬁ the skidestiingt Bevopenk Ng-EbF@Lhd o relatdivet
to the second slider 14-2. As the danper base 22 is engaging wth the
base 42xbyplheydamipediheck. 581dwarvdhe usdddrd ial tHeryet hec g etehiase 4
22 al so noves in the opening direction relative to the second slider

14- 2. dJnepefoneg, ta dhst dhzetbereapharPCENPPL0neny73628 i36arhdagmeserds

base 22 and th econd slider 14-2 reduces and the |inear danper 54
Causes S RERGIGR ot BesSPBOS AAMDSE OV P EMtREnt LR Beat! 42 S Ads 2

the d r i i | ti0nN, t d I
for trracnd ihag R ke pERERgg ke AT A S IR
the base A& mMaveseidpd ek aRerd NG uactbodutglAtHate t Qotthsndameamper
base 22 and the second slider 14-2. As the first slider 14-1 is

| ockedléooktdefbasehal Z i rislies Hide armoe bébwerkahipest 1stk & fd4-thasd colnel
danper base 22 reduces and the |inear danper 24 causes a danping

f or ce. S} hded¥f herewsrasideretpi hB&r daMRBEr PBEC0BErates first and then

t he Iipgﬁésganper 24 operates. [0075] FI GS. 22(a) and 22(hb)
illust n exanpl e where rotary danpers 61 and 62 are used in

pl ace of th%i%@?ab@'aﬁﬁp&ﬁé Eg(epda °é égﬁ%gtaea%&%&g! Bg ggyi £¢r&d ana

according to the second exenplary enbodi of the invention.

danpers&edinc Badices: §38caplib2a OhnHED BokRt Ne dRMPRISa Sde@ply &3 ar €1G.
mounted to the danper base 22. Slide racks 61b and 62b engaging with

pi ni onk9 64) tilsea gdrmpey L amiambBHEed Bla anch §2deariewwufihedsawondelider

first slider.14-1 and the second slider 14-2.
assembly 52 has approximately the same structure zs the second
slider assembly 32 of the retracting device 4 according to the first
exemplary embodiment. In other words, the second slider assembly
52 includes the second slider 14-2, a trigger catcher 18, a trigger
pusher 12, amalfunction reset cam 20, and a compression coil spring
21. BStructures of the respective parts are approximately the same
as those of the second slider assembly 32 and provided with the
same reference numerals t¢ omit description of the structures.
[0066]

Ls illustrated in FIG. 18(a), in a bottom wall 42¢ of the base

42, a left trigger catcher guide groove 12b and a right trigger
catcher guide groove 42b are formed to be symmetric with respect
to a point. Each of the trigger catcher guide grooves 42b includes
a straight groove 42b-1 and a locking groove 42b-2 bent to one side
at the end in the closing direction or the opening direction of
the straight groove 42b-1. The first slider 14-1 is at a lock

position at the end in the closing direction of the base 42 and

the second slider 14-2 is at a lock poesition at the end in the opening



[ 0076] As illustrated in FIG 22(b), when the | ock between the
first slider 14-1 and the base 42 is released and the first slider
14-1 gets the closest to the second slider 14-2, the sl iREr/dBR2k 1617b626
and the slide rack 62b overlap each osher. [0077] FI GS. 23(a)
and 23(b) illustrate yet another exanple of the retracting device 44

accordiyng.Lp;bhe seepndyexembary enbodi ment of the invention. This
exanpl e |§ d%%fe?en Eronlthe retracting PCT/JP2011/073626 37 device

illustraved)jin FIGS. 22(a) and 22(b) in that the danper main bodies
6la and 62a of the rotary danpers are nounted to the first and second
sliders 14-1Aanidl lust2rared tJ'JmaFIGﬁe 15$ (ake ami:ll@ (®1b thd &2per essembly

nounted_to the qﬁgf base 22. he present invention is
not | |?r?tje%| MG &BoRe- #éé@k?]tfe&ne der%%%%u‘%lﬂahé%ﬂ&’ee‘%ﬁfd?rf P& vepn

variou ge <M L hou lgqgﬁrt%p%hfrggg%hgev ope. ﬁf?%h§h£"§arﬁer base 22

i nvent of "eXalpre; the Tetracting i ce”of “The prese
i nvent éﬁ)@ Ry J@&é‘@eﬂfdblasl%'—slt Gl Q§h€9r389m98§n2@glgfpfchﬁ‘ldmf%}’& as

and cl osi ng body such as a folding door or drawer, as well as a
sliding floost damper. A damper main body 24a of the linear damper 24 is
mounted to the damper base 22 and a tip end of a rod 24b of the
linear damper 24 is mounted to the first slider 14-1. Between the
damper base 22 and the second slider 14-2, the linear damper 54
is provided over as the second damper. A damper main body 54a of
the linear damper 54 is mounted to the damper base 22 and a tip
end of a rod 54b of the linear damper 54 is mounted to the second
slider 14-2.
[0068]
FIGS. 20 (a) and 20 (b) are exploded views of a damper assembly
53. FIG. 20(a) is a plan view and FIG. 20(bk) is a side view. To
the damper base 22, the damper main beody 24a of the linear damper
24 and the damper main body 54a of the linear damper 54 are mounted
in adjacent to each other in a width direction. At the end of the
damper base 22 in the closing direction, a damper lock 28 for the
first slider is attached thereto to be rotatable in the vertical
plane. At the end of the damper base 22 in the opening direction,
a damper lock 58 for the second slider is attached thereto to be
rotatable in the vertical plane. In the base 42, a lcock hole 42d-1
is formed as a damper lock engaging piece for engagement of the
damper lock 28 for the first slider therein (see FIG. 18(b)) and
a lock hole 42d-2 is formed as a damper lock engaging piece for

engagement of the damper lock 58 for the second slider therein.

[0069]



[ 0079] In the above-nenti oned enbodi nents, the danper main
body of the linear danper is nounted to the danper base and the rod

of the linear danper is nounted to the first slider and/RCT/SB2@INM73626
slider, but the danper main body of t&e |inear danmper nay be nounted
to the first slider and/or the second slider and the danper main body

of the |ineaf danper.1x HQHQ&ﬁgaBﬁu£Q§magg@§5tP Qﬂf£QQ%%kractlng

In the above- nentlone ﬁbodlnents etr cat and the f

sli derd@ﬁl&heél8eéeﬁdrﬁhhqeﬂ:oal{:ﬁes@@@bﬁﬁeeEE%FﬁPQEaS:,y féu&aofdh@etnm g@¥hn the
catcher and the first slider or the second der may be conbi ned
into oméigingedod0d8gpts closedn tHE .aBdve) mehliohedt eatidu merntrs,c ting
pulling coil springs are provided as biasing nenbers over betmeen t he
base af@vifg ﬂ§r§99§lFB@rréﬁaaﬁéﬂﬂéeﬁpﬁﬁét58§eS&ﬁétﬁheE§§coﬁ& |der

o PEARALELBOS S SRS, TR S0P o guat, holugen 108 180,
and FIG. 21 (¢c) 1llustrates the retracting device 44 when the sliding
door 1 is fully closed. FIGS. 21(a) to 21{c) at the top stage are
plan views and at the bottom stage are cross sectional views.
[0070]

When the sliding door 1 is moved in the closing direction
manually, the retracting device 44 moves in the closing direction
together with the sliding door 1. As illustrated in FIG. 21{a),
when the first slider 14-1 reaches the retracting start pcsition,
the trigger catcher 18 rotates to catch the first trigger pin 8-1
and the first slider 14-1 becomes slidable relative to the base
42. As apulling coil spring 15 is provided between the first slider
14-1 and the base 42, it causes such a pulling force as to slide
the first slider 14-1. As the trigger catcher 18 catches the first
trigger pin 8-1 fixed to the guide rail 2, the base 42 moves in
the closing direction without movement of the trigger catcher 18.
With movement of the base 42 in the closing direction, the damper
base 22 engages with the base 42 by the damper lock 28 for the first
slider, the damper base 22 also moves in the closing direction
relative to the first slider 14-1. Therefore, a distance between
the damper base 22 and the first slider 14-1 reduces and the linear
damper 24 causes a damping force.

[0071]

As illustrated in FIG. 21 (b), when the base 42 reaches the

damper switching position, the rod 24b is accommodated in the damper

main bedy 24a completely and the damper base 22 abuts to the first



As defined in the claim the distance between the first slider and

t he danper base and the distance between the danper base and the
second slider are reduced by relative novenent of the baBETAR2GIN®73626
closing direction relative to the fir3 slider due to the biasing
force of the biasing nenber. The distance between the first slider

and thg; dappei sbase and the; distiange hetweenthe lgiﬁ!g%[)g?cgﬁ%;t%%d ihe

s y irst
second slider may be reduced 1n order, 1.e., ‘the ween t he

first slider apntdatbe gaapefighaseembybdewdeduaes @nthd hendbhedisiante
bet ween t he danper base and the second slider may be reduced as

descri bedstnsthdetiand bhd sesent ekenpt beysedbodistentresult, only the
Alternatively, the distance between the first slider and the danper
base an@SEHY disieihdd bREVeEPS MR Heifserl Bass Latd EnEOsked trfg gdese

maybe seduced sl mikanesuali hop . A di stangs betueen fhe dATREYcq

base and e secondsli may ~ be’reduced Sirmu

reduct+oncpé bhs-dyst apae BebwagBet BELlibES! tBbl d8toald sigedaARer and
base. When the base noves in the opening direction relative to the

secondtls¢ idiempadtbate 2he chiasingnlidiioe lahebreddbhast 1ty oeabes,a taaping
di stance between the second slider and the danper base and the

di st ancerget ween the danper base and the first slider may be reduced
in ord?é % si mul t aneousl y. [0083] This application is based
on the %ﬁ hese Pat ent application No. 2010-256338 filed on Nov. 16,

2000, ot LSl WP 9y A0CORROERLSE D T e
of engaging with the base 42 to the damper base 22, the linear damper
24 can operate first and then the linear damper 54 can operate.
In the present exemplary embodiment, the damping force of the linear
damper 24 and the damping force of the linear damper 54 are set
to be approximately equal to each other. If the damper base 22 is
not provided with the damper lock 28 for the first siider, it is
uncertain which of the linear dampers 24 or 54 operates first. By
providing the damper lock 28 for the first slider to the damper
base 22, it is possible to eliminate such uncertainty.

[0073]

The operation of the retracting device 44 when the sliding
door 1 gets opened is the same as that when the sliding door 1 gets
closed. In other words, when the second slider 14-2 reaches the
retracting start position, the trigger catcher 18 rotates to catch
the second trigger pin 8-2, the lock of the second slider 14-2 with
the base 42 is released and the base 42 slides in the opening
direction relative to the second slider 14-2. As the damper base
22 is engaging with the base 42 by the damper lock 58 for the second
slider, the damper base 22 also moves in the opening direction

relative to the second slider 14-2. Therefore, a distance between



4retracting device PCT/JP2011/073626 39 8-1first trigger pin

8-2second trigger pin 12base 12dl ock hol e (engagi ng hole) 14-1 first

slider 14-2 second slider PCT/JP2011/073626
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the damper base 22 and the second slider 14-2 reduces and the linear
damper 54 causes a damping force.
[0074]

Next, when the base 42 reaches the damper switching position,
engagement between the damper lock 58 for the second slider and
the base 42 is released. As a result, only the base 42 moves in
the opening direction relative to the damper base 22 and the second
slider 14-2. As the first slider 14-1 is locked to the base 42,
the distance between first slider 14-1 and the damper base 22 reduces
and the linear damper 24 causes a damping force. In other words,
the linear damper 54 operates first and then the linear damper 24
operates.

[0075]

FIGS. 22(a) and 22 (b} illustrate an example where rotary
dampers 61 and 62 are used in place of the linear dampers 24 and
54 in the retracting device 44 according to the second exemplary
embodiment of the invention. The damper main bodies 6la and 62a
of the rotary dampers 61 and 62 are mounted to the damper base 22.
Slide racks 61b and 62b engaging with pinions of the damper main
bodies 6la and 62a are mounted to the first slider 14-1 and the
second slider 14-2.

[007¢6]

As 1llustrated in FIG. 22 (b), when the lock between the first
slider 14-1 and the base 42 is released and the first slider 14-1
gets the closest to the second slider 14-2, the slide rack 6ib and
the slide rack 6Z2b overlap each other.

[(0077]

FIGS. 23(a) and 23 (b} illustrate yet another example of the

retracting device 44 according to the second exemplary embodiment

of the invention. This example is different from the retracting



15, 16pulling coil spring (biasing nmenber) 2lconpression coil spring
22danper base 42base 24l i near danper (first danper) 25rotary danper
(second danper) 28danper |ock for first slider 44retractPCyJHRMILEOFI626
541 i near danper (second danper) 58danyer |ock for second slider

device illustrated in FIGS. 22(z) and 22(b) in that the damper main
bodies 6la and 62a of the rotary dampers are mounted to the first
and second sliders 14-1 and 14-2 and that the slide racks 61b and
62b are mounted to the damper base 22.

[0078]

The present invention is not limited to the above-described
embodiments but may be modified in various forms without departing
from the scope of the present invention. For example, the
retracting device of the present invention may be used to assist
closing and opening of the opening and closing body such as a folding
door or a drawer, as well as a sliding door.

[0079]

In the above~mentioned embodiments, the damper main body of
the linear damper is mounted to the damper base and the rod of the
linear damper is mounted to the first slider and/or second slider,
but the damper main body of the linear damper may be mounted to
the first slider and/or tﬁe second slider and the damper main body
of the linear damper may be mounted to the damper base.

[0080C]

In the above-mentioned embodiments, the trigger catcher and
the first slider or the second slider are separate members, but
the trigger catcher and the first slider or the second slider may
be combined into one piece.

[0081]

In the above~mentioned embodiments, the pulling coil springs
are provided as bilasing members over between the base and the first
slider and between the base and the second slider, but the pulling
coll spring may be provided over between the first slider and the
second slider.

[0082]
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CLAIMS 1. Aretracting device conprising: a base extending in a

| ongi tudi nal direction; a first slider for assistPOyJRE@LIOTY626
and provided in the base to be slidabg® in a |ongitudinal direction;

a second slider for assisting opening and provided in the base to be

koo o BRI S RLERe Ly acape RedpEmERbase ot sausen

| ongi t dlinghe di&@Ee+ OPa 68| @hd ViEnd Wi @S @etween the damper base and
the second slider are reduced by relative movement of the base in
the closing direction relative to the first slider due to the biasing
force of the biasing member. The distance between the first slider
and the damper base and the distance between the damper base and
the second slider may be reduced in order, i.e., the distance between
the first slider and the damper base may be reduced and then the
distance between the damper base and the second slider may be reduced
as described in the first and second exemplary embodiments.
Alternatively, the distance between the first slider and the damper
base and the distance between the damper base and the second slider
may be reduced simultanecusly, i.e., the distance between the damper
base and the second slider may be reduced simultaneously with
reduction of the distance between the first slider and the damper
base. When the base moves in the opening direction relative to the
second slider due to the biasing force of the biasing member, the
distance between the second slider and the damper base and the
distance between the damper base and the first slider may be reduced
in order or simultaneously.
[0083]

This application is based on the Japanese Patent application

No. 2010-256338 filed on Nov. 16, 2010, entire content of which

is expressly incorporated by reference herein.

REF¥FERENCE SIGNS LIST
[0084]
1 sliding door
2 guide rail

4 retracting device



a first danper provided over between the first slider and the danper
base to cause a danping force as a di stance between the first slider
and t he danper base reduces; and a second danper RPCDYP2IEA/0T3626
bet ween the second slider and the dang®er base to cause a danpi ng
force as a distance between the second slider and the danper base
reduceg.;  firsPhereyBethgidi stance between the first slider and the
danper base and the distance between the danper base and the second
sl i dergreduceeasntiherbggernmpyas in a closing direction relative to
the first slider due to a biasing force of a biasing nenber and

t he di $2ancebbdeeween the second slider and the danper base and the

di stance between the danper base and the first slider reduce as the
base mb¥®s i hCBA BPeRi AGRERFERE| BALREl ative to the second slider due
to a biasing:.force_of bi asi ng nmenber. 2. A retracting device
accord%%ghtof% %?n?gfdgr wherein the danper base is provided with
a danpes-bock-fQrqat be; fkyst slider and for engaging with the base so
as to prevent the danper base fromsliding relative to the base in
the | ohgjtudi nal RCT1IRR0441073626n41 (disechoncandrior rel easing
engagenent with the base so as to nake the danper base slidable
relatiz® to theppaseien chel| spginadi nal direction

22 damper base

42 base

24 linear damper (first damper)

25 rotary damper {second damper)
28 damper lock for first slider

44 retracting device

54 linear damper (second damper)
58 damper lock for second slider

61, 62 rotary damper (first and second dampers)



when the base noves in the closing direction relative to the first
slider due to the biasing force of the biasing nenber, first

t he danper base engaging wth the base by the danper | ockCT/éP2a11473626
first slider nmoves first in the closi4ly direction relative to the
first slider and, as a result, the first danper provided over between
the first slider and the danper basg cpises the danping force,

and then, the danper lock for the first slider and the base are

di sengaged, the base noves in the closing direction relative to the
first slider and the danper base and, as a result, the second danper
provi déd oveR betveehinbdeds¥toadcompdésingd the danper base causes

the danping force. 3. A retracting devi¢ce according to .claim1l or 2,
wherei n the dahpef %éE%n§§n9r60ige&oﬁﬂ%ﬁuglﬁéﬁpQF%PSERopér t he second

slider and fggﬁgﬂﬂ?gFgge@‘£$%E¥%39%§§Ef?%8§%é8'££§¥§Q%?%%%iggqﬂ$ base

base fromsliding re rve | ongirtu irection

and foforeteasingheagagemenbnitidiRgi1basece@ias;t o make the danper
base slidable relative to the base in the |ongitudinal direction

when the basz ssmves! & hitée fopeabafsdingeipan nebatlivsotiodddiensecobdse
slider due to the biasing force of the biasing nenber, first
t he dabpePebasédahdagingtirt hoppétpdipabydikecganper | ock for the

scoond 1! 0o GRS SIS0 RRELTR S selupn T el bns b e
bet“Begl%%§§§€g8§%/%%%ggélgggntPﬁedQBHSEtBGESaﬁaHE?EcEE%ndQQHb%Qve to

force,
the base;

a first damper provided over between the first slider and the
damper base to cause a damping force as a distance between the first
slider and the damper base reduces; and

a second damper provided over between the second slider and
the damper base to cause a damping force as a distance between the
second slider and the damper base reduces,

wherein the distance between the first slider and the damper
base and the distance between the damper base and the second slider
reduce as the base meoves in a closing direction relative to the
first slider due to a biasing force of a biasing member and

the distance between the second slider and the damper base
and the distance between the damper base and the first slider reduce
as the base moves in an opening direction relative to the second

slider due to a biasing force of a biasing member.

2. A retracting device according to claim 1,
wherein the damper base is provided with a damper lock for
the first slider and for engaging with the base so as to prevent

the damper base from sliding relative to the base in the longitudinal



and then, the danper |ock for the second slider and the base are

di sengaged, the base noves in the opening direction relative to the
second slider and the danper base and, as a result, the PCTHP2@Hargr8626
provi ded over between the first slidetl1and the danper base causes the
danping force. 4. A retracting device according to any one of clains 1

to 3, dlrectl)ﬁﬂeéﬁdirfélh% l'era%tlng;z%glégba%“ﬂdﬁ%tﬁ éﬂ@%sedggpgé ﬂ?‘fr{%

a rod extendable relative to a mai h body or a rotary danper
havi ngtRer dskp€ngsgs a1 Middb e Ridliaaii veot-at abkyopsovidathd a drg tdayipern
mai n body, t he second danper includes a |inear danper having a
rod exténdablienrel ative to a danper main body or a rotary danper

having a rack engaglng with a pinion rotatably provided to the danper
mai n body, %ﬁen he baﬁﬁémpgﬁso%ntqﬂﬁIQ%ﬂé%EQ gﬁéeFFﬂ§P BahpeiEvane the

00 orf hecrackagl Lhe second glamper overlap eash other when the

di st ance Dbét ween st rrper ase re

di stance bet f‘@ﬁ@ttf‘l@e S&&%Qr Sﬂ)é&g@reﬁéﬂéjgflﬂ? Waperhdased edHees: damper
lock for the first slider moves first in the closing direction
relative to the first slider and, as a result, the first damper
provided over between the first slider and the damper base causes
the damping force,

and then, the damper lock for the first slider and the base
are disengaged, the base moves in the closing direction relative
to the first slider and the damper base and, as a result, the second
damper provided over between the second slider and the damper base

causes the damping force.

3. A retracting device according to claim 1 or 2,

wherein the damper base is provided with a damper lock for
the second slider and for engaging with the base so as to prevent
the damper base fromsliding relative to the base in the longitudinal
direction and for releasing engagement with the base so as to make
the damper base slidable relative to the base in the longitudinal
direction,

when the base moves in the opening direction relative to the
second slider due to the biasing force of the biasing member,

first the damper base engaging with the base by the damper
lock for the second slider moves first in the opening direction
relative to the second slider and, as a result, the second damper
provided over between the second slider and the damper base causes

the damping force,
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and then, the damper lock for the second slider and the base
are disengaged, the base moves in the opening direction relative
to the second slider and the damper base and, as a result, the first
damper provided over between the first slider and the damper base

causes the damping force.

4. A retracting device according to any one of claims 1 to 3,

wherein the first damper includes a linear damper having a
rod extendable relative to a damper main body or a rotary damper
having a rack engagingwith a pinion rotatably provided to the damper
main body,

the second damper includes a linear damper having a rod
extendable relative to a damper main body or a rotary damper having
a rack engaging with a pinion rotatably provided to the damper main
body, and

the rod or the rack of the first damper and the rod or the
rack of the second damper overlap each other when the distance
between the first slider and the damper base reduces and the distance

between the second slider and the damper base reduces.



