{0001]

[0002]

[G003]

Descri pti on BUFFER Technical Field [0001] The present
invention relates to a buffer for buffering relative
novenent of a first nmenber and a second nenber. '
Background Art [0002] Conventionally, as a buffer of
this kind, there has been -a buffer stopper for a
sliding door for prevenfPes§rePsRieént closing of the
sliding door. This buffer stopper fora sliding door
ByagE® substrate fixed to a groove rail for the sliding
door. A constitution thereof in which, to the
substrate attached is a spring intensity adjustnent
nmeans conprised of a spring plate of which center in
t he l.ongi inal direction is curved in the thickness
T&FS@&Fﬁgn%#%l%nomn (for exanple, see Patent Document

1). [0003] As another buffer, there is a nstituti ,
1 WhTBR BRes it B SRR SRS o Cons i i S BoPUBEer ing

di sposed in the casing wherein the casing is filled
wie he ol v Imeomrent | oF s2 stippol teeibdyy and & r§egoid xegnber .
to a pull-out rail, a pinion gear is fixed to the
BaQlkatroamdarirs of the rotary danper, a slider is
horizontally slidably attached in a groove of the

carri @pnvehf€oshhder has, durzek SEhEd WihR,tPRePE M been
gear, one end of a tension spring is fixed to the

P 5 DS A BARANSG vionene
bg{ésejtrilg%fatcﬁé g?_iggnghdeoorro.t arT%igallontPfefrér E@Spgég?or a sliding
door has a substrate fixed to a groove rail for the sliding
door. A constitution thereof in which, to the substrate
attached is a spring intensity adjustment means comprised of
a spring plate of which center in the longitudinal direction
is curved in the thickness direction is known (for example,
see Patent Document 1).

As another buffer, there is a constiﬁution in which a
rotary damper having a casing and a drum disposed in the casing
wherein the casing is filled with a silicone oil is supported
by a carrier fixed to a pull-out rail, a pinion gear is fixed
to the rotation axis of the rotary damper, a slider is
horizontally slidably attached in a groove of the carrier,
the slider has a rack meshed with the pinion gear, one end

of a tension spring is fixed to the slier, and the other end

thereof is fixed to the carrier. This buffer is used such



IS pressed against a retaining shoe on the outer

peri phery of the casing (see Patent Docunent 2).

Pat ent Docunent 1: Japanese Patent Application

Lai d- Open (kokai) Gazette No. H7-286474 (pp 2 to 4,

FIG 3 and FIG 6 Pat ent Docunent 2: US Patent

Spleat £ idvatingna Noi L 31666 3061ionsucbhe rotamin dampierd the drum
colum; FIG 1 to FIG 10) Disclosure of the Invention
Prohbesssdd L iSdived st divel igedndd em [t0RO4l tHaweeeriphery
since the above described buffer stopper for a

Sb GG EOOInd S(Hé& angecht ps@hnabt Yol ose a sliding

door which is serving as a noving nenber by neans of

h lastic force .qf SRLI pl . Lhe st Al
P erhe REUTIRON o CREFTCERe Cerets FOPIAfsbis] CRGS-obBn
sliding door, i.e., the closing speed is_ constant,

(Feiagt o8 ZemaenPmedré8PAg4 speR d? of O the K1G dihgnddc. ©)
is different, the buffering-effect corresponding to
PaltentcDosiumgngpeed USf Palteng| iSgiend fdoeticaniot. 1be 666,306
obtai ned. Specifically, when the closing speed of the
(Sleic@indlg cdo@mni, S thiiast collens! iFdicng 1deer Foay bhe)bounded
back due to the inertia that the sliding door has. On

piRe1ehet Bandnwienehhgopl 0sing speed of the sliding
door is slow, there is a problemthat the sliding

door, may, be.stqopped before the sliding door is
o el ERo SRR P ena Yo i SRR butrer for a

drawer involves a problemthat the entire device is

[0004] en| ar feyewREn SERCOLiE RUPHA AGSarwerghbusfien wsorpper for a
sliding door is to be 2 buffered, since the buffer
azhi@es daobuff eriraggefiftarresdhbly close a sliding door which
is serving as a moving member by means of the elastic force
of the spring plate, the stopper is on the assumption that
the speed for c¢losing the sliding door, i.e., the closing speed
is constant. Therefore, when the closing speed of the sliding
door is different, the buffering effect corresponding to the
closing speed of the sliding door cannot be obtained.
Specifically, when the closing speed of the sliding door is
fast, the sliding door may be bounded back due to the inertia
that the sliding door has. On the other hand, when the closing
speed of tﬁe sliding door is slow, there is a problem that
the sliding door may be stopped before the sliding dcor is
completely closed. The publicly known buffer for a drawer
involves a problem that the entire device is enlarged whgn

an object having a weight such as a sliding door is to be
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[0005]

[0006]

[0007]

by the rotary danper. [0005] The present invention has
been acconplished in view of the foregoing, and an

obj ect of the present invention is to provide a

buf fer which can achieve a buffering effect

corresponding to the noving speed of either one of the
fhusieremdmséncer thdduddeondchiabes.a Mpafsriiog Sofadingolely
the Problens [00061 A buffer as described in claim!l

has: tige fidsdr fRddIRicr 2 case body relatively novable
with respect to the first nenber, and a buffering

{Tﬁ”gefrhgr;?}.‘éggﬂti D%%‘r?tf@ﬁ%??d%%%?cag:}e&ngaolg%hﬁ]ddii%%%w of

ongrtudinal direction o

rat at abl e; wherein, through _abutnent caused .b . .
TR S H et BB RBARCENS {1 7S (PTRRY e oD 1 to
buffering nmenber, the buffering menber directly or

iR YR 1§ PprEseesvhHeh cade 2PV Dra PWefben g i ke th

the case body, and noves along with novenent of the
feoste syembdinortd heéecmaseibodypedn logf eethiem oge ¢hehe first
pressing state so as to buffer relative novenent of

thenbd# rst tRdbescand ddio£ase body. [0007] The
buffering menber which is provided in the case body

M%%ngsfgg ke g&%%ﬁg%% @Qogg%mgongitudinal direction of

1 . . .
e case Dbo rotatable directly or indirectly

presses t case  body..or the nenber fixed to the case
Dody EnPGLERE A dRARE LB d o9 ek abr o6 pegper, a
the first nmenber and the buffering nenber. .

Gor e Hpoidr #rb2 £ bve He mevaddierl to reepechet @ the £ Fdnmember,
resi stance force with respect to the relative

and a buffering member provided in the case body sc as to be

slidable in a longitudinal direction of the case body and
rotatable; wherein, througﬁ abutment caused by relative
movement between the first member and the buffering member,
the buffering member directly or indirectly presses the case
body or a member fixed to the case body, and,moveé along with
movement of the first member or the case body while retaining
the pressing state so as to buffer relative movement of the
first member and the case body.

The buffering member which is provided in the case body
s0 as to be slidable in the longitudinal direction of the case
body and rotatable directly or indirectly presses the case
body or the member fixed to the case body through abutment
caused by relative movement of the first member and the

buffering member. Corresponding to the pressing force, the

3



[0008]

[0009]

[0010]

[0011]

novenment is increased, and buffering corresponding to
the relative noving speed of the first nmenber and the
case body can be achieved. [0008] The bufferas
described in claim2 has the buffering nenber which
undergoes a change froma waiting posture for waiting
abut oehon be¢sesnanbe forse wipberespelct heo buli¢ ereéhgtive
menber caused by novenent of either one of the first

esveic @0 di § Nenc €888 BPdynd t1ou Af & £1 13 %@ﬂr@@@émm%%o the
retaining the first nenber. [0009] By virtue of the

i t

R S S
abutting force, .the buffering nenber undergoes a

cHahgR® 2¢ohF YR wai ting posture to the retaining

posture for reliably retaining the first nenber,

t her eByreralf & ¢s desantibsgl dn coafifiet hag tdsebaf fening member
[0010] In the buffer as described in claim3, a slider

sih dalblendergeed engihtzudiendlcodi & el on@fpddensasivbedy ting
is provided in the case body, the buffering nenber is

robetadhy stpehedito rihe sidndffy ARd @R J@3sdGng member

means for nmoving the slider is provided between the

Sc%é?%éd Irltohf(aem%%sceog[ %9&&%1"&& h:!fs t?l%sﬁ% g\@ergerggg and the
abutiing force cause y novenent ~ of el her ‘Ohe of
the first nmenber and the case body reaches . a

prafRt RN nel® vaI TREHET HIP t RS BIERt FRT fof i ping nghe first
elastic neans, by virtue of rotary notion of the
bugleetr ng nenber 4 attached to the slider, the slider
can be automatically

By virtue of the abutment caused by relative movement of

the case body and the first member, along with increase in
the abutting force, the buffering member undergoes a change
from the waiting posture to the retaining posture for reliably
retaining the first member, thereby reliably executing a
buffering operation.

In the buffer as described in claim 3, a slider slidable
in a longitudinal direction of the case body is provided in
the case body, the buffering member is rotatably attached to
the slider, and an elastic means for moving the slider is
provided between the slider and the case.

In this case, when the abutting force caused by movement
of either one cof the first member and the case body reaches
a predetermined value below the elastic force of the elastic

means, by virtue of rotary motien of the buffering member

4



[0012]

[0013]

[0014]

[0015]

energi zed by the elastic neans in the noving direction
after the buffering nmenber undergoes a posture change
to the retaining posture. [00121 In the buffer as
described in claim4, the case body has an engagenent
groove in which the first nmenber is relatively
reciachedt abl ehandl iéch tlse ext edelr ngpm nbé heatomatically
| ongi tudinal direction of the case body, the slider

séﬁ@laﬁi Lodl by hBe LOAGLEHGNER s dirf €Bki 08V Ohigtdler&dson after
body has a fit/insertion groove in which the first

s a fit/insertion i the Tirst
crRoanerr oV AR M her Bl el o e

pos{tioned to Pe $artial|y over |l apped with each ot her
i e E A VP iR U Fecti on and penetrated, and the
bufferingbnenber is rotatably di sposed on the

fit/iABekheditigivove dpeorsibetnbn ¢lvin iy sthpepdee Rady has
relatively noved into the engagenent groove and the

fat /dmseydneort groove, ihhehIck sthe femrbermemsbdr dughtelatively
into abutnent with the buffering nenber, and relative

npyeErbcLfabhe dhd shhEnbes é!\ﬂctt_éhcﬂﬁrﬁ%’efﬁ £10e téhg LAS@inal
body can be snoothly perforned while buffering the

@a‘é@%@@i n [ 9P, T@&s%’%é@h gt?tta%:égﬁ%’gfs’i{‘ad%f‘é M the

rotary danper i xe ni on

gear fixed t rotation axis of the rqtary danper, ,
SR kg | B 07 19 Catlon6a5e RARK dife 4 fre g tion
gear and the rack are neshed with each other. [00151
Byro¢yve da Wiiehéhahoviestdesebebdd tohstivetyaeciprocatable,
braking 5 action of the rotary danper and a buffering

ach ¢ o@ibases @yagement groove and the fit/insertion groove

are positioned to be partially overlapped with each other in
a vertical directicn and penetrated, and the buffering member
is rotatably disposed on the fit/insertion groove.

When the first member is relatively moved into the
engagement groove and the fit/insertion groove, the first
member is brought into abutment with the buffering member,
and relatlive movement of the first member with respect to the
case body can be sméothly performed while buffering the
movement.

The buffer as described in claim 5 has a rotary damper
fixed to the slider, a pinicon gear fixed to a rotation axis
oftherotarydamper,andearackfixed1x3thecasebody;wherein
the pinion 'gear and the raék are meshed with each other.

By virtue of the above described constitution, a braking

5



[(0016]

[0017]

[0018]

[0019]

[0020]

t he nmeshing resistance force caused by the pinion gear

and the rack assist the buffering action which is

caused by directly or indirectly pressing the case

body or the nenber fixed to the case body by the
buffering nmenber. [00161 When the relative novenent.
speedonfof hehd irastanme meeweandndt hebbif éeinag oehdrerbas=d on
slow, and the abutting force caused by the novenent

ofheimbskinferofisbenté rséroenbaisanh} theasaidioPear and
is below the elastic force of the elastic neans, the

slide i, S [ » o] ast | t hi
CPhECEack A EREL 0l R0 DU cEORL Ry PaLL Solbfifen (s Phdsed by
action braking t enerqi.zing.force of the elastic
L0 Py e i ey B b ShEE  hod o (i e
rack fixed to the slider, a rotary danper fixed to

{ fexedsEobbly, cang BOBY nPBnthedartEe Xbe toeEbe bt at | on

axis of the rotary danper; wherein the pinion gear

and t Waenathke arel ateishe dhowietlenéaspeet heff thle00184t Trmber and
constitution is obtained by reversing the arrangenent

of hé heu f Bl &l vy Gdiedr 1iRClsudivngahet Pé b BB3F fAE caused
the rack in the buffer of claim5b, and effects sinlar

ofy ¥ BPEekaE ) DsTap e 41 U £Xhr Eme a8 £ caae
R e s S R
vi ew showi ng the buffer showmn in FIG 1 . [0021] [FI G

3} s g nipl 8@ W Ys ko agashechgdng . shdwhhiia W@, 1the rotary
damper can enhance the buffering action by braking the
energizing force of the elastic means.

The buffer as described in claim 6 has a rack fixed to
the slider, a rotary damper fixed to the case body, and a pinion
gear fixed to a rotation axis of the rotary damper; wherein
the pinion gear and the raék are meshed with each other.

This constitution is obtained by reversing the
arrangement of the rotary damper including the&pinion gear
and the rack in the buffer of claim 5, and effects similar
to that of claim 5 can be ébtained.

Brief Description of the Drawings
[FIG. 1] An exploded perspective view showing a first

embodiment of a buffer of the present invention.

[FIG. 2] A plan view showing the buffer shown in FIG.



[0021]

[0022]

[0023]

[0024

[a—

[0025]

[0026]

[0027]

[0028]

[0029]

[0022] [FIG 4] An explanatory view showing a state of

a waiting posture of the buffer shown in FIG 1 before
abutrment with a buffering nenber. [0023] [FIG 5] An

expl anatory view showing a state of the buffer shown

in FIG 1 in a retaining posture wherein retainnment

i s perlfdtnedlbyAthieddufiew i pwienbdihe [MO2Ar [Fhagn gn FIG.
An expl anatory view showing a state of the buffer

shown in FIG 1 in a pull-in retaining posture caused

by the buffering member. [0025] [FIG 7] An

feXp| anaterys vi W éjﬂﬁ%ﬁgtérﬁtvge% yhepihbhe s@?ﬁ'& tdan waltJ.ng

orce of the buffer shown i 1is Small. 26]

a%c&%ulgé AP ‘gf)l(gl n ory f’hoﬁvﬁd’]?]t St Lr?ef\glp gthmen% with

|ng orce o a secon itber 0
in FIG 1 is large. [0027] [FIG 9] An exploded
p%r%%%%??%%gvm%mp%ﬁOMAng a part of a second
enbodi nent of the buffer of the present invention.
[ 0028][FLEl-G51104n Ae b ban&ieny shoew nghewingead semberobfthe
whi ch position is adjustable in the case body wherein

tibef PeRbsowh Sihi KB, I D 8n Si at &t 4 Tn Wiy Gho & her &l s @PeEn
therefromto the buffering nenber is increased in the

bi—’éiﬁglnﬁ&‘llﬂm énpé:f& rﬁed[}gfzt,glle[kgdﬁteﬂ-ﬂ Andlan, vi ew

show ng the fixed p03| on I's
adjust wher ei n

bod
ol USHRRKS Bt AR SRS I & AT AT DL (ot & o the

the 7 buffering nmenber is reduced in the buffer shown
ipuffer shovwy G@S@FG[ Fén PZPUM é;quf%’%{%Hnblég Kperiyife caused
vi ew showi ng a part
by the buffering member.

[FIG. 7] An explanatory view showing a state when the
abutting force of the buffer shown in FIG. 1 is small.

[FIG. 8] An explanatory view showing a state when the
abutting force of a second member of the buffer shown in FIG.
1 is large.

[FIG. 9] An exploded perspective view showing a part of
a second embodiment of the buffer of the present invention.

[FIG. 10] A plan view showing a fixed member of which
position is adjustable in the case body wherein the member
is fixed in a state in which the distance therefrom to the
buffering member is increased in the buffer shown in FIG. 9.

[FIG. 11] A plan view showing the fixed member bf which

position is adjustable in the case body wherein the member

is fixed in a state in which the distance therefrom to the



[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

of a third enbodi nent of the buffer of the present
invention. [0031] [FIG 13] A fourth enbodi nent of

the buffer of the present invention. [0032] [FIG 14]

Apl an view showi ng apart of a fifth enbodi nrent of the
buffer of the present invention. [0033] [FIG 15] A
penEperiny enemleaw ofs aredxeam| o i hawiw athehayuf fiay FG. 9.

the present invention is applied to a sliding door.
[ 0034][FEBI.G1216] AA gees spded i pver apeewt iofe anleex aawarigh a part
whi ch the buffer of the present invention is applied

tor g @h@‘ﬂ@rembc[)(@ﬂ??@fh [JH GheldlffePlAnNtME8W & e invention.
exanpl e in whi ch the buffer of the present invention

< applied 10, 11 poeg 000 LO0SET LFI G 8Lchy o the

persp rve view o € exanpl'e shown in
[ 0037] %FI G 19] A perspective view of an exanple in
WAFePCR hel BY#RetOdf the present invention is applied

to a hinged door. [0038] [FIG 20] A perspective view

of an [&X&nplé i A mheiehWeshdifrfep rofrtt hé apfefehenbodiment
invention is applied to a sliding door. [0039] [FIG

23f éneesspeet i vE vhew odsamot heveeasmpl e i n which

the buffer of the present invention is applied to a

sl i di ng16dos; [DPAOLOLEEGY22] of eaPBEEINKE eVl SWiBfch the

further anot her exanpfe in which the buffer of the

QOTE5CT eife R PRt a i Rieitary 4o SHolohg H oo door.
exan‘pl e of the buffer of the present invention in a
st at e @&ptl%é f d¥ perspective view of an example in which the
buffer of the present invention is applied to a drawer.
[FIG. 17] A plan view of an example in which the buffer
of the present invention is applied to a hinged door.
[FIG. 18] A perspective view of the example shown in FIG.
17.
[FIG. 19] A perspective view of an example‘in which the
buffer of the present invention is applied to a hinged door.
[FIG. 20] A perspective view of an example in which the
buffer of the present invention is applied to a sliding door.
[FIG. 21] A perspective view of another exarﬁple in which
the buffer of the present invention is applied to a sliding
door.
[FIG. 22] A perspective -view of further another example

in which the buffer of the present invention is applied to

a sliding door.



[0041]

[0042]

10043]

[(0044]

[0045]

[0046]

[(0047]

the first nmenber. [0042] [FIG 24] A plan view show ng

the buffer showmn in FIG 23 in a state in which the

first nmenber is retained. [00431 [FIG 25] A plan

vi ew showi ng anot her exanple of the buffer of the

present invention in a state waiting for the first
menbenrFif.00414 A d HG sA6dnak i an.an elahiow g E@ample of
exanple shown in FIG 25 in a state in which the

FLE ST IRBADET o ¢ ScELLA NG ¢ Befe NOARS 1iPTa QM NG iRy £
t%e Inventlon [ 004.51 In the‘%ramnngs parf% Whlé g e
fqg onalgx erate in the sane or simlar nmanner

a dehbte %y The same reference nunerals. In FIGs.

to 14 and FIGs. 23 to 26, upper covers _are renoved
and ndt Ishonf ! Fb@ﬁ@ﬁl?ﬂéwbéﬁ§WFPHtFBﬁ RrfLexighqwn in FIG.
enbodi nent of a buffer of the present invention wll

b23 disca i bedtev ih weieh ebive forft Gember ol F1EtB/ingd 0
47 11In FIG 1to FIG 8, 1 denotes a sliding door

devi CgF3erLvBg &ASpBdn OPE& NGRS DSd Ngnclelvé £ esxafsile TOF the
the sliding door device 1, a pair of long and thin:

%ffé’?téﬁtiﬁ'ﬁe %’f%&ﬁ@'llr?‘vgwlﬁg in a state wahltd.ng for the

apprOX|nate aped cross section is atta

fer and Iomer openi ng perineters of an
uht FFsPYRR®Y rect angul ar openi ng. I'n addition, the
air of guide rails has sliding recessed portions

Br ovi d&dCal hY thelesnyieddshifiey td& PEATDLEf shpen in FIG.
guide rails and having the shape of recessed grooves

iS5 the hostzoathh setch onse t hergofnerrelr t e riamed.
rails are

Best Modes for Carrying Out the Invention

In the drawings, parts which functionally operate in the
same or similar manner are denoted by the same reference
numerals. In FIGs. 1 to 14 and FIGs. 23 to 26, upper covers
are removed and not shown.

The constitution of a first embodiment of a buffer of the
present invention will be described with reference to FIG.
1 to FIG. 8.

InFIG. 1 to FIG. 8, 1 denotes a sliding door device serving
as an opening/closing device, and, for the sliding door device
1, a pair of long and thin unillustrated guide rails having
approximately-U-shaped cross section is attached to upper and
lower opening perimeters of an unillustrated rectangular
opening. In addition, the pair of guide rails has sliding

recessed portions provided along the longitudinal direction

9



{0048]

[00489]

attached to the opening perineters of the opening in a
state in which the sliding recessed portions thereof

are opposed to each other in parallel. [0048]

Moreover, a rectangular flat-plate-like sliding door 2
serving as a door body is slidably attached to the

paf rtlod guidaeaidid sndsheingathehehapendhgeaesdidyrooves
the pair of guide rails is attached can be

ope Nkt A dsietbn MY & esREeInfd edllrgof,t BRdUPRErgede Ofails are
the sliding door 2 is slidably fitted in the sliding '

f&E@ééﬁQaHﬂ£t€H¥“o?%ggg§ %gk?ﬁeféié 5§tﬁﬂ%hgge§gpprg% a state

upper openi ng per e opening. In"a

the |ower_end of the sliding door 2 is slidably

T PR TR S iR et P o TR frervosed
rail attached to the |ower opening perineter of the
opentagh Pobav]irupereth®te, a thin-long cylindrica
engagenent pin 3 serving as a first nmenber upwardly

pr ot r ¥diregveremat hecsangduhgr fbor-phatatthched tiolide door 2
upper end surface of the sliding door 2 which is one

esglr-siid age 4 heseefpddy the iregipnfadtidito thh@air of
engagenent pin 3 is an engagenent body attached to

ﬁ%llﬂg{l]%‘ 1l'§1, %U%hai‘}};éwl: ﬁjﬂer l%%%irﬁﬂgglgg:hﬂ'gﬂjchaiﬁ.g%i‘ gaipeof guide

Irection of the s I Ng

Lol BRSPS B Yok P RS D LA oy

3 is one end portion of the upper end surface of the
stheiuRpsdoend2of ithae lishigia dapnal id séérirbAy &hEted in the
provi ded at the wi dthw se center of the upper end

ssil f dteg ofecé hieed | pahr thijorlonf the Thel dngagdnerit e to the
I's protrudingly

upper opening perimeter of the opening. In addition, the
lower end of the sliding door 2 is slidably fitted in the
sliding recessed portion of the guide rail attached to the
lower opening perimeter of the opening.

Furthermore, a thin-long cylindrical engagement pin 3
serving as a first member upwardly protruding from the sliding
door is attached to the upper end surface of the sliding door
2 which is one end surface thereof in the direction of height.
The engagement pin 3 is an engagement body attached to protrude
in the axial direction thereof, i.e., the height direction
of the sliding door 2, and is protruding perpendicularly to
the upper end surface of the sliding door. Furthermore, the
engagement pin 3 is one end portion of the upper end surface

of the sliding door 2 in the longitudinal direction, and

10



(0050]

[0051]

provi ded on the upper end surface of an
approxi matel y-rectangul ar flat-plate-like attachnment

plate 4 which is attached on the upper end surface of

the sliding door 2 as an attachment nenber. [0050]
Meanwhi | e, a thin-1ong approxinmately-rectangul ar
fPaovpllad et ithe wliddhAgsdooenteéosel the uppett actieshititace of
one |ongitudinal end of the sliding recessed portion

ofhé hel1guifde déar!2at tmehethdaydratuRner pNIYKbtrudingly
perimeter of the opening. The sliding door closer 11

iﬁr?vﬂ:l b €8 - €h QS PG PT H&”%&Pf‘acé’ee& cgp,serving as a
buf f er

or preventing the sliding door from being
i ol ent |l I d. Th i di d | aser 11 .h
{HORET b CET cit BT GF L bk Sl A1 4 B Ll B e ae: plate
case body 12. On the upger-surface side of the case

bbdyhheh Igh atdach@dnem thecesbed podtsentase i dig $1liding

recessed in the |Ilongitudinal cross section of the
caser bddys 12n § 005dhméwt tthemver e, on a bottom surface
portion 14 constituting a bottom surface of the

attacheeRthigesssednpartbad 43praxikhikBilOREctangular
groove-|i ke engagenent groove ?5 al ong t he

leQ&%%g%@%%%Pkéegiigfn fd&@? gfg%%POPy %g éé%?ﬁhed to one

provi engagenent groove has a wd
sli hté | ar er(%h n_.t he .%ganeter of %he engagenent ,
oh o5 LR e R Ui SRIAe FrneSaeobatio ey pa e guide
door 2 is slidably engaged with it along the .
| vyl taidiardieditoeE b oroPah erafdage et gt ssvet 1t5h¢ opening.
provided 11 fromthe center of the bottom surface
poiié | ®hi dénd dddre clangt tlidiikala diirdetniter lics itne pfrearintion
end side of the case body
device serving as a buffer for preventing the sliding door
from being violently closed. The sliding door closer 11 has
a thin-long approximately-rectangular flat-plate-like case
body 12. On the upper-surface side of the case body 12, an
attachment recessed portion 13 which is recessed in the
longitudinal cross section of the case body 12.
Furthermore, on a bottom surface portion 14 constituting
a bottom surface of the attachment recessed pertion 13, a
thin-long groove-~like engagement grocove 15 along the
longitudinal direction of the case body 12 is provided. The
engagement groove 15 has a width slightly larger than the
diameter of the engagement pin 3 such that the engagement pin

3 of the sliding door 2 is slidably engaged with it along the

longitudinal direction. The engagement groove 15 is provided

1



{0052]

12 in the longitudinal direction. Mre specifically,

the engagenent groove 15 is vertically penetrating

the case body 12 therefromto the front end side of

the case body, and is comunicated with the front end
surface of the case body 12. Therefore, the

ehyegebkat cgrboveciSthorpettémomrhece ropttep 14 in the
surface of the case body 12 into the attachnent

r e6ergseadi par tdireckd drs thothed msmtaealod 1 dié ket gheoy®se body
provided in the bottom surface portion 14 of the case

boglyi d 2¢ nEUTLAGT FRE Enal a1 EOEL OHENI %ﬂ%e@gﬂgéi@ic‘%fll_tﬁe the

engagenment groove 15 1n the front end si a gui di'ng

surface tion 16 ich is o in nner ered
E R RRBRF it 16 S TN Hhg RSB  Lg o608 e body
i s _provided. The guiding surface portion 16 functions _ .
232 QR " S TRcdE WU FAEI PREAL BE chBRgerERbRY, and is
t he engagenent pin 3 with the engagenent groove 15
peofonmeda tedroiigh they dment efhdther Hdaliodgtdeorage body 12.
[00521 In addition, in the bottom surface portion 14

ofhéhefoad | aclureAtafenessesrpord 16N 3med fden €asefront end
body 12, a thin-long groove-like sliding groove 17 is

PLoVELEd. o Ahens! LELD9,8590VE 1o Nase %E@é(@t?&ﬁ%‘r}]% OF OO¥Esed

portion 18 in the longitudinal direction o

attachnen% recessed portion 1%31;92 novenent r.opve .

SOPE FERT 1871 7 poVTHbc o Bel S Heth O Sy v sl €eq ¢» the
t he engagenent groove 15. The novenent aroove portion
1}8°?§°mp?‘6@/ﬁ% porshonhé 4 cehttdre 68 senboayt behméprthermore,
recessed portion 12 13 in the longitudinal direction
therdod drerdarfg getrierdtepowrtti the ehgépemantaghoeve 15 in the
recessed portion 13.

front end side, a guiding surface portion 16 which is open
in.a manner tapered from the front end side of the engagement
groove 15 is provided. The guiding surface portion 16
functions as guiding surfaces which facilitate engagement of
the engagement pin 3 with the engagement groove 15 performed
through movement of the sliding door 2.

In addition, in the bottom surface portion 14 of the
attachment recessed portion 13 of the case body 12, a thin-long
groove-like sliding groove 17 is provided. The sliding groove
17 has a movement groove portion 18 in the longitudinal
direction of the attachment recessedportion 13. The movement
groove portion 18 is provided to be adjacent and paraillel to
the engagement groove 15. The movement groove portion 18 is

provided from the center of the attachment recessed portion

12



[0053]

[0054]

[0053] Furthernore, at a front end portion of the

nmovenent groove portion 18, a thin-long groove-like
rotati on groove portion 19 extending in the width
direction of the attachnment recessed portion 13 is
continuously provided. The rotation groove portion 19

has ia shepengirudd nkilkél ee et ¥oultheraeé tr atfieorfly end portion
end portion of the case body 12. The rotation groove
porttre alOatBmént nedcésosut percemter3of the

attachnment recessed portion 13 in the wdth direction

ther eql, -0 2R rel, dgc 8NE-OF EhAp Mt 1 I8 HHARBIBAENL groove
recessed portion 13 in the width direction thereof.

Furt her , the.rotation_qgroove.portion 19 is .
i AR R S A SR s L e Pt
portion 18 by one end of the rotation groove 19.

[ bDsaqtandlizgoi Bithie WHALR K 15stttiom Sfithscet barkment fpcessed
of the attachnent recessed portion 13 of the case
bpdyti1@n &3 tyl codtivabushpyipygoficéag pire imrtadl ashigtpove
is vertically protruding fromthe bottom surface

Pe6EL O08n I hespd @HagRdcur¥be Sikd Adcit¥hDgr pod kentZd front
is positioned at an end portion of the attachnent

{;g&%ﬁﬁdciw biropr d3. 4. beeﬁl PGty Qe'tat%ﬁe%% %% portion

, a rear end portion thereof. In other wo
spri.ng.fixing portion 21 is viq%d t a.corner .
o7 EroRO TS LG BT CEREFGTE FOR T ARt Rehrangd Portion
recessed portion 13. The spring fixing portion 21 has
aldyin dys wakthaflhrpeljonpbiereont 2 one shdeupperperfgion of
of the main body portion 22, 13 a disk-1ike enlarged
pon¢i @ant28hihavt ngeacssadepertian ged imabhe thadtlofdihection
mai n body portion 22 is concentrically forned.
therecf. Furthermore, the rotation groove portion 19 is
communicated with the front end of the movement groove portion
18 by one end of the rotation groove 19.

In addition, on the bottom surface portion 14 of the
attachment recessed portion 13 of the case body 12, a
cylindrical spring fixing portion 21 which is vertically
protruding from the bottom surface portion 14 is provided.
The spring fixing portion 21 is positioned at an end portion
of the attachment recessed portion 13 in the longitudinal
direction, i.e., a rear end portion thereof. 1In other words,
the spring fixing portion 21 is provided at a corner portion
of the rear end portion of the attachment redessed portion
13. The spring fixing portion 21 has a cylindrical main body

portion 22. At the upper end of the main body portion 22,

13



[0055]

[0056]

[0055] In addition, at one side end in the rear end

side of the bottomsurface portion 14 of the

attachnment recessed portion 13 of the case body 12, a
protruding portion 24 which is upwardly protruding

above the bottom surface portion 14 is integrally

f ardvegk -t hidrewintlh r g€depprot eudingaponygiodidteiter larger than
continuous with the rear end and the one side end of

t BeaLOb £ OPhe SHE f RCEoPPI b0 dift, 2 BN @MW rically formed.
approxi mat el y-cent er portlon of the bottom surface

porti gn %édh@abﬂe ¥%cgﬁb(y ILCELAN: o ThEs f%a%eeﬁﬂrgﬁgg of the

of the protruding por os i tioned by one

e case, bod e width
e bESn R s et Y e égﬁﬁgmﬁaﬁg}f%%ﬁ%ﬁl portion
direction and the vertical dlrectlon of the case body
133 oh the eemerbaddelZsunfBretording peotiowi Ag which is
portion 24, a rack 26 having teeth 25 in the
Iopgardﬁynproﬂruétmgombuﬁetthfcbnxﬁdmuguﬁﬁhde;ﬁdﬁﬁ&ﬂh 14 is

[ 0056] At one side portion in the front end of the

alﬁ@s@fr@my £6eRSEeEnPeELiOn. 13 Jha GREGIPOMthDn B4 is
|X|ng groove 27 is formed. The fixing groove 27 is

gﬂﬁgggoggd}fﬁb%b% %89(& o %hgs(%{ ts‘idtehgnc]:‘l o%nE}tig bottom

case achnen recessed por

eC|f|caII the i Xin roove 27 is _extending
fFBﬁfgﬂ% B dnit° %.‘%é F& 2L EECHPRRPX 1B BREETCeBbRE p&rrtlon

13 to the front end S|de of the case body 12, and
thErihe pefitont sarfaghtoaniglan dédwar dhenwidsh @ixecioton. The
the case body 12 so as to form an L-shape when vi ewed
f & hete t OPr£d e tde fexiprgtidddhgoper2iona2 disdéal t emtedfby one
a brake plate 28 fornmed by bending the distal end of
asi 8k s A ceckapgulars filath Rleatbe R0y £Re width direction
is a flat surface along the longitudinal direction and the
vertical direction of the case body 12. On the other side
surface of the protruding portion 24, a rack 26 having teeth
25 in the longitudinal direction of the case body 12 is formed.
At one side portion in the front end of the attachment
recessed portion 13 of the case body 12, a fixing groove 27
is formed. The fixing groove 27 is provided in the side which
is closer to the front of the case body 12 than the attachment
recessed portion 13. Specifically, the fixing groove 27 is
extending from the front end of the attachment recessed
portion 13 te the front end side of the case body 12, and then,

bent at a right angle toward another side of the case body

12 so as to form an L-shape when viewed from top. In the fixing

14



[0057]

[C058]

have an L-shape is fitted in and fixed. [0057] The

brake pl ate 28 serves as a sliding contact nmenber

formed of, for exanple, a netal. Furthernore, the

brake plate 28 is housed in the attachnment recessed
portion 13 in the |[longitudinal direction of the case
bodgot2 i'h a diiateliendhifth brakedilsitad 28nfotrhedeof Hending
fixed in the fixing groove 27 of the case body 12.

ThRe bl Bkiea Pletice 0282 hasi - 1 e@tde uehndikat F1bkephase body to
end of the brake plate 28 abuts the front-end surface

0 e.prpt i.Ng: POEY | 24._0 he; e body 12.
F%a%@ aR ﬂi%H%%€gt§ gﬁtead fnolng £iges y

wever , orter thant utting l'ength.

Furt hernore, ,the rake plate 28 is housed in the
attacﬁh@n%rFégeggggepggtF&ﬁvefsaﬁnaasgﬁgﬁggiﬁoﬁﬁﬁgﬁ pember
is spaced away fromone w dthwi se side surface of the

i fPEReBCTf fohexamPdchnefetedcesEegthpsneren the brakaglate

case body 12. [0058] To-'the attachnent recessed
pd8tienhdBsef ithetkbasetbodymedR, racsssadrplitiMumch3i sn the
slidable in the longitudinal direction of the

al baghreat ni eeESSRd RAT bifothd 2als® @@&fq@egn dBeatll 0€which
31 is attached to be relatively novable with respect

Lond h&isEé‘feeQ&’d&’hén?eofhfs S#%?%I%eé}ﬁeat/]ﬂﬁg%% fﬂ%ﬁrea% of

approxi matel y-rectangul ar f

appr oxi mat el ual to the width of the attachnent

ERE SAAE it 11 5h B SkT TRt g Boe folOBF L gicn that
slider 31, a fit/insertion groove 32 extending in the

| Bhgitasd aar af téerkeakowlsfta B8 atytgethglfrentoem@gurtace
The fit/insertion groove 32 is a groove into which

tbe engagemenidipia pratilactkddof the case body 12. However,
it may be shorter than the abutting length. Furthermore, the
brake plate 28 is housed in the attachment recessed portion
13 in a state in which it is spaced away from one widthwise
side surface of the interior of the attachment recessed
portion 13 of the case body 12.

To the attachment recessed portion 13 of the case body
12, a slider 31 which is slidable in the longitudinal direction
of the attachment recessed portion 13 is attached. The slider
31 is attached to be relatively movable with respect toc the
case body 12. The slider 31 is formed to be an
approximately-rectangular flat plate having\a width
"approximately equal to the width of the attachment recessed
portion 13. In a front end portion of the slider 31, a

fit/insertion groove 32 extending in the longitudinal

15



[0059]

[0060]

on the upper end surface of the sliding door 2 is

slidably inserted and fitted, and has a width

slightly larger than the w dth of the engagenent pin

3. The fit/insertion groove 32 is open toward one end
side of the slider 31, and provided in a state in
wiichctiopenét theeslitievugh ihefstmedr iThe Melt/insertion

t hi ckness direction of the slider 31, i.e., vertica
djreete PP isAl Qa@dvikei hoBGiHiH BAk shdepdmait @fint P& ttached
engagenent groove 15 of the case body 12, the

fﬁﬁlkﬂéeﬁéﬁgﬂ ShQOYEr ésoﬁowgg”gf%ﬁfﬁh\M$5}Ff“%§ slidably

engagenent groove In the verti cal rectron in

state_ | n,whi .the slider 31 is,sl.idahl ttached to
ChASrERR sk 128 sebE e Pl dh o bt T 8T RGa, han the
12, [0059] At a front-end corner portion of the slider
31idah ] ihRirneRIsith@im Bi-ngTherfibhlmsertion groove 32
perpendicularly protruding fromthe | ower surface of

the spederoddrd sope cendlesiide Thfe tdpr islgiddxidig pord ippovided
33 has a cylindrical main body portion 34. At the

| omey ik ofird havit AtbgdiepobtboNtBlougR Thskslidk® in the
portion 35 having a dianeter |arger than the main

h : O 1o N, . .
DOONCRREL Ot L O HR o LMD 1 L0 08 B on
36 which is

I itudi nal _end portion,of a, coil rin
R o opgR LB 00 8 80 s RRE B8 Cemrnb abigre 15
spirally mﬁndin% a copper wire, The coil spring 36 has
anf etlast F2s¢ ope@dy i h2t hieh¢ ofit { Lis et e recedon ¢ ide
coil 16 spring 36. The other end of the coil spring 36
i cortuinen 1 ¢ongd twidtmathei eecdganents droede t in ttiee neéntical
body portion 22
direction ina state inwhich the slider 31 is slidably attached
to the attachment recessed portion 13 of the case body 12,
At a front-end corner portion of the slider 31, a
cylindrical spring fixing portion 33 perpendicularly
protruding from the lower surface of the slider 31 is provided.
The spring fixing portion 33 has a cylindrical main body
portion 34. At the lower end of the main body portion 34,
a disk-like portion 35 having a diameter larger than the main
body portion 34 is formed.
Herein, to the main body 34 of the spring fixing portion
33 fixed is one longitudinal end portion of a coil spring 36
which is a spring member serving as an elastic means formed
by spirally winding a copper wire. The coil spring 36 has

an elastic force in the longitudinal direction of the coil

16



[0061]

[0062]

of the spring fixing portion 21 of the case body 12.
Therefore, the coil spring 36 energizes toward the
relative noving direction of the slider 31 and the

case body 12 through a posture change to a pull-in
posture of a hook body 61 which w Il be described

| speing[ BO61|THaUrdtieemorre] @t Wre iide sgndiign 3thein the

| ower surface of the slider 31, an abutting portion
3YoR¥t endingliditderidong tiudidiah cdi heChhon WAy Neortion 22
slider 31 is formed. On the surface of the abutting

PRE h\%ﬁpsézéﬁ fftl%nf%gl%ggp{:lgﬁ rzqcé' e %AQ@Tboidﬁﬂ 13 _he Therefore,

w dt S ace ned is a at abutting” surface
38 which.is b i nt lidi tact with id
ShFabe bt SRt ket Srtees iy eRt: EF6 YSLRRERE Foktne

attachment recessed portion 13 in a state in which the
sfiigeetign ¢§ Beeathedet o3t handt theheede pedestédthrough a
portion 13 of the case body 12. The abutting surface
3Bossurxtenaagy e & palll-dmgbsdumal odi aecdbdbrbady dlhevhich
vertical direction of the slider 31. Furthernore, a

thin: |l 98gaébat1ptat eatike brake pad 39 formed of, for
exanple, a friction material is attached to the

abut ting. guihace 38. Jhe Jiakennag, 39, £9Ueks Lheeace of the

abutting surface’3 ongl tudi na iréectron an
the, wd direction, of the abutting surface 38.

[ D559PE | ALt FONC LoDt HELF bolbr S bt SERt RS  He SF der
31, a locking portion 41 is provided to be opposed to

t henabbtpdingl 191 seetdee 38 ohethklddut 31 nhs pbexhesd. 3Pn the
of the slider 31 with a gap therebetween. The | ocking

psti t £ ate 44f ithepadidtitdmed pbetion 37 in the height direction,
that is, the widthwise surface formed is a flat abutting
surface 38 which is brought into sliding contact with one side
surface of the brake plate 28 which is attached to the
attachment recessed portion 13 in a state in which the slider
31 is attached to the attachment recessed portion 13 of the
case body 12. The abutting surface 38 is extending in the
longitudinal direction and the vertical direction of the
slider 31. Furthermore, a thin—lbng flat-plate-like brake
pad 39 formed of, for example, a friction material is attached
to the abutting surface 38. The brake pad 39 covers the
abutting surface 38 in the longitudinal direction and the
width direction of the abutting surface 38.

In addition, on the lower surface of the slider 31, a

locking portion 41 is provided to be opposed to the abutting

17



[0063]

[0064]

be opposed to the rear end portion of the abutting

surface 38. A locking groove 42 which is extending in

the width direction of the slider 31 is fornmed to be

adj acent to the |locking portion 41. Furthernore,

adjacent to the side closer to the front end of the
skudéac8138§ han tthee dbodkiimg gradiend2] of thekihigder 31 with
st epped portion 43 which is positioned such that the

di s§aid t@RA eBtivaee .t h@h@OIod:}Sirﬁfmsﬁd)rpmpgé b dibned to
the distal end of the stepped |ocking portion 41

}/‘]g%ﬁ?% §se@°§5t{kg@%§0]g3%%&%icﬁ{]%§i% %fb&é}ﬁn surface

groove 42. eover, a pressing nerber

44_formed qof, for exanple, . .a.nmetal is aftached to the
B8ki g oS ST (e HA g SBBREd ot (G 4.2t
The pressing nenber 44 is fornmed by bending a

t AR bhen rebt B us bkdeT ail platfo Mty ththe @&¢dlacent to the

L-shape, and has a leg 45 in one side and a leg 46 in
t hechihgmrordiider 4 Fur thertthermepotdieadjessnigtorehizes idd closer
is locked such that the inner surface of the |leg 45

of o G Frd@ tObnbher PIHRS 8 Rde rNBIM a4 na3bULEKIRE groove 42,
| ocki ng stepped portion 43 and the leg 46 of the

05 hfcgc]ﬂr‘?& .ﬂzeeplt;}g%%pgg&f@icﬁg ﬁ%ﬁrqhd'ﬁsj o""yiitq Ieyd tSI}]J.eCh that

fitted 1Nt i'ng groove n otﬁ%r wor ds,
I%g 2%1 of. t he ot her side of fhe pressing nenber 34 IS
sHIQEbISF &5 EREUSUFh2gF o T H I%SPFSSPE | CHFPREEF JHLEh the
of the Iocking groove 42 of the slider 31. [0064] In
adustabrend of athpl aterpédel e lakes gaer aion ot hech bthy 18
for exanple, a friction material is attached to the
opb et t1icnkd ate oiie t heat egndbsDie the e Bodeind dheove 42.
pressi ng nenber

Moreover, a pressing member 44 formed of, for example,
a metal 1s attached to the locking groox}e 42 and the locking
stepped portion 43. The pressing member 44 is formed by
bending a thin-long rectangular flat plate body into an
L-shape, and has a 1leg 45 in one side and a leg 46 in the other
side. Furthermore, the pressingmember 44 is locked such that
the inner surface of the leg 45 of one side of the pressing
member 44 abuts the locking stepped portion 43 and the leg
46 of the other side of the pressing member 44 is slidably
fitted in the locking groove 42. In other words, the leg 46
of the other side of the pressing member 44 is slidably fitted
in along the longitudinal direction of the locking groove 42
of the slider 31,

In addition, a flat-plate-like brake pad 47 formed of,

18



[0065]

[0066]

44. The brake pad 47 covers the outer surface of the

leg 45 of the pressing nenber 44. It is arranged such
that the brake plate 28 is sandw ched between and

brought into sliding contact with the brake pad 47

and the brake pad.39 which is attached on the

abotrt éxngmplef agef 8Bcbion hmasérdet B4.2a00aéBdd to the outer
Furthernore, at a wi dthw se one side portion and a

re@rfae8tb £amenepobi 60 e e sliveess3dhe HrdsiaVPember
portion 48 in which the corner portion is cut away in

t | d f

LRS- (e biRiAGa s %3?%%"6@95 TG ittt SLBLEEESEE O Aeq 45
t h d d t

ot R R e e 18, T ae%aég?ﬁ%fﬂbnﬁsmhe brake

surface thereof so as to be rotatable in the o

hok# E®ne &l 18 § aedvbahedhee Happerapi dpeoweht sifep npliding
such that, 1in a state in which the slider 31 is

attrached wioch hehattradepaid 47eepdsedepordkonndd 3F wheh is
case body 12, teeth 53 provided on the outer

Ci ¢ EABH &N et | Bhe SMBEBELNQf st PEadd MO Pe@e 51 1 dd tHE,
circunferential direction thereof are rotatably

engagﬁgr\e«qggmws teeth &%tq{%%p odCK aéa]s% pgsn aﬁﬁs a rear

e rofary danper or s
action with respect 0 .nov mﬂg f the slider 31

A7 SRR FE BT BrP b e Lig@aC T 200G E D 48

addition, in the front end side of the slider 31, a
bEarHEhdie 5o rpem PeatipnpéActyhtaway tite tid dengisudinal
the 19 vertical direction of the slider 31 is

pd ove cleton Ehel teawidgh diotectbidn sfaosd 1 boed J1nis beovided.
side closer to the front than

To the cut-away portion 48 attached is a damper plate 52 of
a rotary damper 50 to which a pinion gear 51 is attached to
the lower surface thereof so as to be rotatable in the
horizontal direction. The damper plate 52 is formed such that,
in a state in which the slider 31 is attached to the attachment
recessed portion 13 of the case body 12, teeth 53 provided
on the outer circumferential surface of the pinion gear 51
in the circumferential direction thereof are rotatably
engadged with the teeth 25 of the rack 26 of the case body 12.
The rotary damper 50 performs a buffering action with respecﬁ
tomovement of the slider 31 against the rotation of the pinion
gear 51.

In addition, in the front end side of the slider 31, a

bearing hole 54 vertically penetrating the slider in the
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t he | ocking groove 42, and provi ded between

fit/insertion groove 32 and the |ongitudinal side end

of the slider. Furthernore, the bearing hole 54 is
provided in the side closer to the rear than the
fit/insertion groove 32. Mreover, the hook body 61
whechisaetl vibisrest orbofff elne g igerrbat i prowatall.y The bearing
attached to the bearing hole 54. The hook body 61

phedses4 ibepcaseibody i tie asiphe addgenttovgHe thent than
engagenent pin 3 caused by novenent of the sliding

deRE 2®cﬁﬂggsbk9§§e'@2th§ndcﬁ§§vP@Q¥ ﬁgt%89§t5§£éfh§8rtlon

the slider 31°while maintaining a state in

b d 12 th b f
RPSePSc Rosateht ot SPREERNT ot SToGnEne He- cEae Fhier-
ecifically, the hook bodX 61 undergoes a posture
cﬁ‘éﬁ’@germ?ﬁ?om Bewt FR% Okict ﬂﬁé’%‘@é{%ﬁéﬁttftﬁ fiide closer

caused by the novenment of the sliding door 2, froma
wedt iy -neesi then t@esﬁiﬂéﬁﬁsﬂrwwnniqn@oWheBabutme&ovem, the
the pull-in posture which is a retaining posture for

r b8k ey tdle whRGAJeBEME s Pi H Bbulflieeugl HehBbiols rotatably
Furthernore, the hook body 61 has a flat-plate-Ilike

"R P2 PRY PQrEHan@grlﬁg hbee upper By fipcs g %Jﬁ}wpresses

mal N body portion 62 provided Is a cylindrica

ore Sace (1o Thd AT aeR b SHRECBRONE LBnbRE STASRert pin 3

positioned at a corner  portion of one side portion in

t feUFe@rbe AP ERN ofok ﬁélenﬁllﬁdlﬁﬁdﬁoﬁér{?r omn@xligepon the
671 Furthernore, on the back surface of the main body
poa$e onod B2l ot opett hesr ani Engage nenitdgar ¢ lecthiing perint@ining
64 which is

a state in which the case body 12 is being pressed, thereby
buffering relative movement of the slider 31 and the case body
12. Specifically, the hook body 61 undergoes a posture change,
through abutment with the engagement pin 3 caused by the
movement of the sliding door 2, from a waiting-position
posture for waiting the abutment to the pull-in posture which
is a retaining posture for retaining the engagement pin 3
through rotation. Furthermore, the hook body 61 has a
flat-plate-like main body portion 62. On the upper surface
of the main body portion 62 provided is a cylindrical short
shaft 63 which is rotatably supported by the bearing hole 54
of the slider 31. The short shaft 63 is positioned at a corner
portion cf one side portion in the rear end side of the main

body portion 62.
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[0067]

[0068]

slidably and respectively engaged with the novenent

groove portion 18 and the rotation groove portion 19

of the sliding groove portion 17 of the case body 12.

The engagenent projecting portion 64 has a | engthw se

di mension with which it can be slidably fitted in the

nmov e memtr tdregove epoetitdre b8 ckofut Frces bifdtng mgrigored fortion
and has a w dthwi se dinmension with which it can be

regbatabhydf ikt e eAghbementaprofNc ot OAYEpPBELLANG4 19N 0L is
the sliding groove portion 17. Therefore, each of the

O R r e L T A O o Ry At Yroove
oBPETRM 1P TPSo45E FRERAPE: SFooBh R AsE 18, g6 he sliding
portion of the main bod% portion 62 of the hook body
69TPPYHYI Bedticnah’i Akl Fhedcaarfaedy portiBie engguaent
isinclined in the wwdth direction fromthe rim of
theoshotinghadtt 531 of4 thiees hodknbodyiséd diméheien wiofh which
t he engagenent projecting portion 64. In the rear end

sifleca®fbd hel iy Fide ohhi 8AcOhot &R AR drdOFY portion 18
portion 62 which is in the other side of the inclined

Sy Qrd;i g% n17i”§1l' ed suri gLk, POLLA AR B85, '
mﬁ?éﬁafgﬁinéfﬁﬁg Fﬁgparél é%q}o tﬁeélngﬁlnedLgar:ggéWlth
portion 65 is formed. %ﬁ th frpn% end side of the ,
i FRad Sap PEce BT dh bh T8 CPEr bl P S Atk AFAGYS Portion
recessed portion 67 which is forned to be recessed

t bher® Ghse sléAdngi deoerd peuim ehd ot héhesederendeath of the
the main body portion 21 62. The retaining recessed
poothoni®d eésdeopefsi themrhihegemedt hywrstecet@rppotiownssd is
of the main body portion 62 toward _
formed to be like a circular arc along the rotation groove
portion 19 of the sliding groove portion 17.

In addition, on the one side portion of the main body
portion 62 of the hook body 61 provided is an inclined surface
portion 65 which is inclined in the width direction from the
rim of the short shaft 63 of the hook body 61 to the rim of
the engagement projecting portion 64. In the rear end side
of the other side portion of the main body portion 62 which
is in the other side of the inclined surface portion 65, an
inclined surface portion 66 which is inclined in parallel to
the inclined surface portion 65 is formed. In the front end
side of the inclined surface portion 66 formed is a retaining

recessed portion 67 which is formed to be recessed toward the

one side end from the other side end of the main body portion
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[0069]

[C070]

[0071]

the other side end. The retaining recessed portion 67

is vertically penetrating through the nmai n body

portion 62. [00691 Furthernore, on a side rimin the

side closer to the front end than the retaining

recessed portion 67 of the main body portion 62, an

op2r atThy revesseth portdpredPdraviany @ riexegsed £ xdnapshe

is formed. Between the operating recessed portion 68
anddtheicet abni 8y pecessedhPats 8187 bodyPpOLf Ueh NG toward
surface portion 69 is formed. Furthernore, at a

cega%tﬁgw b?g% I? ndth r{@%m% Y 14 Q0 Ao &Lﬁo@%{h 67 is

y portion orne an engagenent ste

port which is, for ward the
rEEF]Céﬁazi}/dBeB?tFﬂélﬂﬁnﬁg’éBW oot Bncs oodeportion 62,
engagenment stepped portion 71 is fitted to and presses

agai nSUrHRETORFer 08 B Fa€e M LReChe§igs efovre tsi Hlee front
of the pressing nenber 44 in a state in which the

sapdt tsdmafthé I adfaitthiendhoalce sedy pottisnr 67adbAbtlye main body
fitted in the bearing hole 54 of the slider 31. Mire

ﬁsgtibﬁadd Yan Bp LSS5I getB8s BE SHHNGITEINRIv A aBecessed
e engagenent stepped portion 7 t he engagenent

SEﬁQ}gﬁdls p@cﬁfn{;}é’&‘. 7%e‘&%‘é%%3 hae, g%i‘%ﬁéﬁﬁ %%g\@%&gbérc‘tion 68

attathed to 't outer sur ace

side of the eSS|n nenbe 44 to ut the S
SARE giee gk % EQrtﬁ867g? dbéQERQQHéiqﬁ surface

“the slldlng door closer of the first enbodinment wll
c

nesttbendedci s bearngdo7 FuRienmons @ferdatdagmesf portion of
closing the sliding door 2 is 22 performed, thereby
noké Nnge & heerd gageneat ¢of nti3e mdirctbddy midtaichedd Eddwed is
upper end surface of the sliding door 2, toward
an engagement stepped portion 71 which is formed to be stepped
toward the rear end side of the main body portion 62. The
engagement stepped portion 71 is fitted to and presses against
the inner surface of the leg 45 of one side of the pressing
member 44 in a state in which the short shaft 63 of the hook
body 61 is rotatably fitted in the bearing hole 54 of the slider
31. More specifically, by pressing the pressing member 44
by the engagement stepped portion 71, the engagement stepped
portion 71 causes the brake pad 47 which is attached te the
outer surface of the leg 45 of one side of the pressing member
44 to abut the side surface of the brake plate 28.
Operations of the sliding door closer of the first
embodiment will next be described.

First, an operation of closing the sliding door 2 is
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[0072]

[0073]

(0074]

the sliding door closer 11 side as shown in FIG 2 to

FIG 4. 007 21 In this course, while the engagenent
pinis being fitted in the engagenent groove 15 of the
case body 12 of the sliding door closer 11 and the
fit/insertion groove 32 of the slider 31, the

epgagemsat, pihe8eby mheisbi thagedgage®ens pind3j nwhheh is
engagenment groove 15 and the fit/insertion groove 32,
apdtabheddd thatp@weAaHuM dde bbecrfeetsaﬁaﬁﬂ? deaessatbward
portion 67 of the hook body 61 so as to be fitted

tEﬁéeé5.‘;Ld%9?7§c1;oirh@fosélﬂel?bﬁﬁ@n ogh&ﬁ?nj_erg%ﬂ?e"@gtto FIG.

pi n retal ning recesse portio
hgok body 61 causes the hook body 61 to be pressed
ward the rear end side. As a result, the front end

si de of the hook body 61 rotates countercIOCKMAse
and t H® ERgageNeRte pivhid s shej RV T Ritailfdle i fitted
the retaining recessed portion 67 of the hook body 61.

007 e engekiesieasugseovetid efthiee engagendntlpd] ot isig ding
portion 64 of the hook body 61 is being guided by the

r @bati Olo g5 HAVIe anPOt bk 0fy 425 P e £ heors 6@&5&& gpogyerHd s1lider
of t he case body 12 the hook body rot at es about

fat
A R R
t at Th th t tion
é’n%‘ﬂ'gé’ﬁ%a EE@@V%%ED%%&G laetﬁﬁ’ézif" Fhiob Bbuere , one
portion 23 18 of the sliding groove 17 of the case
beaguabt imoyspukseaty esthithe retedgdgentacepeedaeertion 67

t he engagenent
of the hook body 61 so as to be fitted therein.

'Then, the abutment of the engagement pin 3 with the
retaining recessed portion 67 of the hook body 61 causes the
hook body 61 to be pressed toward the rear end side. As a
result, the front end side of the hook body 61 rotates
counterclockwise, and the engagement pin 3 is fitted and
retained in the retaining recessed portion 67 of the hook body
61l.

In this course, while the engagement projecting portion
64 of the hook body 61 is being guided by the rotation groove
portion 19 of the sliding groove 17 of the case body 12, the
hook body 61 rotates about the short shaft 63 which is fitted
in the bearing hole 54 of the slider 31 and serving as the
center of rotation. Then, the engagement projecting portion

64 of the hook body 61 moves to the movement groove portion
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[0075]

[0076]

[0077]

projecting portion 64 and the rotation groove portion
19 is released, and, as shown in FIG 5, the hook

body 61, the -engagenent pin 3, and the slider 31 are
noved to the rear end portion of the case body 12 by
an elastic force of the coil spring 36 operating as a
t éfsPéntspr pAgdipoovepora ihi sfcobrseasehbotpelh-53 of
the pinion gear 51 of the rotary danper 50 which is
attached d ccasha tsl itder 3iyzayeenents lbed wewint tHeherigeejdment
25 of the rack 26 of the case body 12. Therefore,

aheBgewtt At heroRYRNENt 410 ﬂﬂgaﬂ@%&%l%%dﬁr@évetBSItlon 19 is
engagenent pin 3, and the slider 31 the pinionh gear

SLSAILE A OBHEGL L8 HIE,T 80400, 1E0F o35 B

abuts the rear end side of the attachnent recessed
pEPERBRMEBLRLR h ERSethBEL Y3RT e hBIROVEOIP Glcakgar end
t he engagenent pin 3 are respectively noved to
ppedetiennpheth®osds¢ dglyt dgetlyernwelbhsthe €brderoBithe coil
[0077] Herein, when the closing speed of the sliding
depriRgi 36 epepatahivekyastewsiandspwheg.the abutting
force of the engagement pin 3 of the sliding door 2

Wi th respgaet douide, trh‘%.t 2BLAO5 § &CS A Pﬁ’{&h a@759fof the

the hook body 61 is smaller than the e astlc orce of

555 A5 P AP LA B g oo

and the abutting force is snmaller than t
r@éahttanﬁ LeBrRe DPLTHE FBFA4 DAL s @@%cb@%?:%e wWhgrefore,
respect 24 to the pinion gear 51 of the rotary danper

58] onbewirek hilmg moemiagttande ther beosf bolig 6Acki!X6 enhgement
the pinion gear 51, and
pin 3, and the slider 31, the pinicon gear 51 rotates with
respect to the rack 26, and, as shown in FIG. 6, until the
rear end side of the slider 31 abuts the rear end side of the
attachment recessed portion 13 of the case body 12, the hook
body 61 and the engagement pin 3 are respectively moved to
predetermined positions together with the slider 31.
Herein, when the closing speed of the sliding door 2 is
comparatively slow, and: when the abutting force of the
engagement pin 3 of the sliding door 2 with respect to the
retaining recessed portion 67 éf the hook body 61 is smaller
than the elastic force of the coil spring 36; or, when a
buffering action caused by the rotary damper 50 is acted on
the rack 26, and the abutting force is smaller than the

resultant force of the rotation resistance force with respect
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[0078]

[0079]

the elastic force of the coil spring 36; as shown in

FIG 7, the engagenent pin 3 is pressed by the inner
surface of the retaining recessed portion 67 of the

hook body 61, and the engagenent pin 3 is reliably

moved to a predeterm ned position. [0078] On the

ot hethdandniathedrahe klasithe spdedofidanpe rs15i0di idpe meshing
door 2 is conparatively fast, and: when the abutting
foscestaicd o ergagenert rpick 360inEhens!pdiingh deolr 31, and
with respect to the retaining recessed portion 67 of

thee hogls hedy BLd 55 LRE ifHﬁﬂgﬁﬁﬁg%baééighéﬁﬁ9ﬁ1%&G. 7,

the coil spring 36; or, en fering action

C ed by the .rot.ary danper 50.is caused and the

T ey R % S BERance Ry oS an rcdty of the
the rotation resistance force of the pinion gear 51 of
tHRE A Y REEHRGT SR RN s Mithgheesiookahes v Gleeadfl the
the rack 26 and the pinion gear 51 and the elastic
forgrgementheoionid isprénipl8B; masveshdwn d pdddat ymitrheed

i nner surface of the leg 45 of one side of the

pesisdingh menber 44 is pressed by the engagenent

stepped portion 71 of the hook body 61, the brake pad

47 OfOﬁr\%é)%%%irnHaHanﬁ{eﬁ% o'c‘igsgﬁgnsséggdocgpgrheSisgf?ding

surface of the brake plate 28, an e surface™0

ke pad 28 hol the b ad 39 which is
Pored ™ BB S0 ting Solr 408 51BN ERe SPPAsing) force

[Oogg?eTherefore, al ong the novenent of the hook body

: ey a8, %iﬁfSFhﬁnélﬂﬁénglﬁQ@K 3lwitherespect
brake plate 28 is brought into sliding contact with
ttive thieaketpadiad oeceheed portion 67 of the hook body 61 is
larger than the elastic force of the coil spring 36; or, when
the buffering action caused By the rotary damper 50 is caused,
and the abﬁtting force is larger than the resultant force of
the rotation resistance force of the pinion gear 51 of the
rotary damper 50, the meshing resistance force of the rack
26 and the pinion gear 51 and the elastic force of the coil
spring 36; as shown in FIG. 8, the inner surface of the leg
45 of one side of the pressing member 44 is pressed by the
engagement stepped portion 71 of the hook body 61, the brake
pad 47 of the pressing member 44 holds down the other side
surface of the brake plate 28, and one side surface of the
brake pad 28 holds down the brake pad 39 which is attached
to the abutting surface 38 of the slider 31.

Therefore, along the movement of the hook body 61, the
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[0080]

[0081]

(0082]

[0083]

pressi ng nenber 44 and the brake pad 39 of the slider

31 while the plate is being sandw ched t herebetween,

such that the novenent of the engagenent pin 3 toward

the rear end side is buffered. [0080] Furthernore,
fromthe state in which the opening is closed by the
skendiaggréosr p2n Bheaski thegsdbder23is shbjlecekd pbaam 28 is
openi ng operation, wherein the engagenent pin 3 on the
Shirdiug@t doeob 2lislimevedntawar ¢ithe theonta@adpaidde70bs the
the sliding door closer 11. [0081] In this course,

t %%e%' 'ﬂgfméﬁlfbéﬁ APYEE Vh& btz'?ﬁcehggli ?.&P%)f thd éﬂ&e@en while

front end side of the case body he novenent
ement 3 to the fron t hereb
eXPEnainge therBare sahok Saae Thee ? iﬁeﬁﬁé 3568 e e
time, when the engagenent pin 3_is noved to the front
eW@V§m@§t Phetbp B RS P13 BrBe¥Rsd tiHe feeft engngide is
side of the interior of the retaining recessed portion

6pudifetrke .hook body 61, thereby rotating the hook body
61 clockw se. [0083] As a result, pressing against

t he breyjeec i aicrS8rpehftidBdat Y il figi ENGRGLHBMhing is closed
st epped portion 71 of the hook body 61 via the

' r a I
PEOAEnSoIEEhEE dibe B | Eheageta gl dol PTG ectad co an
oper ati on of the din or 2 can be snpo .
pﬁpﬁaﬁﬁgaop%ﬁ@eorfh&h&ﬁegpn S ghaeaRnanEangg o the sliding
subj ected to the opening operation in a state in
WHPEH % Hes Boiesk fagasdt ton fnidegnpysithe ¢f édsi agiding door
t
O ney 11

In this course, the slider 31 is moved via the hook body
61 to the front end side of fhe case body 12 by the movement
of the engagement pin 3 to the front end side, thereby extending
the coil spring 36.

At the same time, when the engagement pin 3 is moved to
the front end side, the engégement pin 3 presses the front
end side of the interior of the retaining recessed portion
67 of the hook body 61, thereby rotating the hook body 61
clockwise.

Asairesult,pressingagainstthebiakeplate28performed
by the engagement stepped portion 71 of the hook body 61 via
the pressing member 44 is released by the clockwise rotation
of the hook body 61. Therefore, the opening operation of the

sliding door 2 can be smoothly performed, since the sliding
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[0084]

[0085]

[0086]

the brake plate 28 performed by the pressing nenber 44

is released. 0 08 41 In this state, when the sliding

door 2 is operated to be further opened, the hook

body 61 is pressed by the engagenent pin 3 on the

sliding door 2, and the engagenent projecting portion
6doof Eheamdok saddjedkd sogithéedpenongt bpenaveoenin a state
groove portion 18 of the sliding groove 17 of the case

bofywhileh tthd B fret-ahigoAc gl 68Vea s d N th8. ptHO8Dl g Axyainst

a result, the hook body 61 rotates cl ockw se and

c g Lt tyge 1L ng= PQSLLI p , .
wRor o Rathe D BRe Rk e ebuietChl; EHETPLLL PO PRBRELE: 44 4o
eng?genegt pin 3 performed by the retaining recessed
pOFtFBR®87 of the hook body 61 is released, and the
engagenment projecting portion 64 of the hook body 61

i s endd@gEBi®i $hatde w%tﬁrattih@n%itéévg P oA s19retathd to be
sliding groove portion 17 of the case body 12, thereby

r ébathengppgdredoitheshoohdp @by il A prdendbdystiaé engagement
[ 00861 As described above, according to the first

epbRdB NBAt the WENA1AE &bOSING &Qﬁ%é’feﬂ%&ﬁ%ﬁéﬁ ?%:ojecting

door 2 is conparatively slow, and the a rce

}'\4;]% PR% gé pg&; t of giiltn? eh&?l% ﬂﬁecpcﬁeyﬂ g6 1 riesc ?%?Jsieadecp toi(gr? ntt}ﬁe; Ir%cvement

ody rom gagene pih
sliding door,2 is smaller than the elastic force of
CRESTRERI SORFH iy B Ol e Sk LCRBODAF P En stk Ghe Case body
caused by the rotary danper 50 is applied, and the
abut £ ngh¢ okrekabon sgspave eporhbent he. resul tant force

of the rotation resistance force and the friction
f or ceAsfa rhsupt pitdre geak boliyodl rbeakebaihockwise and changes

its posture to the waiting-position posture, wherein the
engagement and retainment of the engagement pin 3 performed
by the retaining recessed portion 67 of the hook body 61 is
released, and the engagement projecting portion 64 of the hook
body 61 is engaged with the rotation groove portion 19 of the
sliding groove portion 17 of the case body 12, thereby
retaining the coil spring 36 in an extended state.

-~ As described above, according to the first embodiment,
when the closing speed of the sliding door 2 is comparatively
slow, and the abutting force with respect to the retaining
recessed portion 67 of the hook body 61 from the engagement
pin 3 of the sliding door 2 is smaller than the elastic force
of the coil spring 36, or when the buffering action caused

by the rotary damper 50 is applied, and the abutting force
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[0087]

[0088]

danmper 50 with respect to the rack 26 and the el astic
force of the coil spring 36; the engagenent pin 3 can

be reliably noved to the predeterm ned position since

t he engagenent pin 3 is pressed by the inner surface

of the retaining recessed portion 67 of the hook body
61styma heeelthshithd oeselobnthoramblf tdpr rogaBbon resistance
Therefore, the sliding door 2 can be reliably

pEeyesatat themheitidstopped Atige A ntike $&oWsa! OBIRE rotary
speed of the sliding door 2, before the opening is

Lidi deg@r .
CEIRREL oY L ER b o e I S AR50 g B0 st oree
jected .10 an o i ng.operation, the engagenent pin,

SeR Bt et bt Thng e 5b%60 % Ret BLEr Forabibt el iably

retaining recessed portion 67 of the hook body 61,

aREvERet Piddle pagfieserménedt pe et ioTeHgefushel gngapement pin

pressi ng agai nst the brake plate 28 of the pressing
nénberpdes ped flor ee: hynielre shadkcbody HHe iset£l easediecessed
therefore, the sliding door 2 can be operated to be

speethby ePpenethe [ROSBLoddy t & k?%r o1 SRRt ot e of the

sliding door 2 is conparatively ast, and the
aQHiﬁiﬂﬂﬁf §%'OfT¢Q¥ fFﬁgg n ' $ f the slidi
door W trﬁjrrespec B e’ ?gt%a%%ﬂri]%h éi%é’éfsg aﬁlo ?ir(ﬁ:ﬁably
67_of t?edhﬁok bodY 61 is larger than the elastic
fBFCECBFSd hEORPFIRGr PR Gt i 0 (e BukTerqliRging speed
action caused by the rotary danper 50 is applied, and
t e BBuELiAgne e Ps Defers the epemindé sresmpiantly closed
force of the rotation resistance force and the
fibycthensiodiegwidbrrespect to the rack 26 fromthe
pi ni on
Furthermore, when the sliding door 2 is to be subjected
to an opening operation, the engagement pin 3 presses the front
end side of the interior of the retaining recessed portion
67 of the hook body 61, and the hook body 61 is rotated.
Consequently, the pressing against the brake plate 28 of the
pressing member 44 performed by the hook body 61 is released;
therefore, the sliding door 2 can be operated to be smoothly
cpened.,
IftheclosingspeedoftheslidingdoorZiscxmmaratively
fast, and the abutting force of the engagement pin 3 of the
sliding door 2 with respect to the retaining recessed portion
67 of the hook body 61 is larger than the elastic force of
the coil Spfing 36, or if the buffering action caused by the

rotary damper 50 is applied, and the abutting force is larger
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[0089]

[0080]

gear 51 of the rotary danper 50 and the elastic force

of the coil spring 36, the engagenent stepped portion

71 of the hook body 61 presses the pressing nenber 44
when the hook body 61 is noved, and the brake plate

28 is brought into sliding contact wth the brake pad
4thaeh the receddiang fenbero4ghancotdtel ¢ ales i spanc@9fofce and
the slider 31 while the plate is being sandw ched

t breeheiseiash FpRe89) i Thereafard, tbhethd rhek D FIMCEEe @inion
the brake plate 28 respectively caused by pressing of

anker@feoﬂoacwzo%ryraamﬁé@s% %J%'ﬁ%?%lﬁét%@df{gl?@e. of the

t
brake pad 39 of the Slider 31 act against the elastic

force of ithe i L.spring 36, thereb reljably

baP o T The v BReH AT TR, SRGRREReRer pRY 1 farhe hook
the rear end side. As a result, the sliding door 2 can
beody eb} S8 G éft BICEESRPHBPRS hothd®@hibRr BAgk body 61
causing the opening to be inconpletely closed due to

t he moverdt,i and irae hieke platded$ dobro2ghdsimhenlibéng contact
cl osing speed of the sliding door 2 is fast. [0090]

ThetBf e bridhe paass? ik kaecerobsti hg hanke bady 284 whd brake
respect to the engagenent pin 3 is changed in

58r§§QQP'yﬂéi%%ﬂdg%h%qr%ﬁigg Eﬁét§ﬁg£e°IsFﬂEin sandwiched
engagenent pin Wth respect to e retalnlné; ,
rﬁéessed gortion 67 of the hook body 61 depending on

t heSHFPEEVERBe in the closing speed of the sliding

door 2. Accordingly, buffering corresponding to the

movi ng begedpaed petﬁ§l§¢ﬂ@mn%0@@@ﬁ 2ft §hehicgrkehglate 28
engagenment pin 3 is attached can be reliably
achspwetivdherefosed keyvepradeing hef the brake pad 47 of the
pressing member 44 and the brake pad 39 of the slider 31 act
against the elastic force of the coil spring 36, thereby
reliably buffering the movement of the engagement pin 3 toward
the rear end side. As a result, the sliding door 2 can be
reliably prevented from being bounded back and causing the
~opening to be incompletely closed due to the inertia that the
sliding door 2 has when the closing speed of the sliding door
2 is fast.

Therefore, the pressing force of the hook body 61 with
respect to the engagement pin 3 is changed in accordance with
the force of abutment of the engagement pin 3 with respect
to the retaining recessed portion 67 of the hook body 61

depending on the difference in the closing speed of the sliding

door 2. Accordingly, buffering corresponding to the moving

29



[00811}

[0092]

sliding door 2 is closed at any speed, the opening can

be reliably closed by the sliding door 2. Thus,

violent closing of the sliding door 2 can be reliably
prevented. [00911 Furthernore, when the hook body 61

is rotated counterclockw se by abutnent of the
efpagenehtth pld diinchdbhe 2rke aibdialy thecesgedepentipin 3 is
67 of the hook body 61, the hook body 61 undergoes a
pastdtRechang®d Femikbe ywadhiiegedosiThed f @St uirenfwiien the
wai ti ng abutnment of the engagenent pin 3 to the

Pyl ial AgPasbur & iQrcPHEéHnSt'Qn?ngpégéa'ﬂﬁégoﬁgﬁing can be
engagenent pin 3. As a result, through the posture

change, from the, .wai.ting-.pQasition styre to th .
pﬁ??g?]ﬁi%oc?totﬁeed @é’r‘?}ileec?q NHGOPhe T o#g‘PiSOnVJo‘Pf?lﬁté closing
hook body_ 61, the outlet of the _engagenent pin 3 can
befcbhpl Bt &fyng| BeREJ2 b§aR Hee | Aakiakly fREeveRted he
retaining recessed portion 67 of the hook body 61.

Ther eforréheabwtreentheh tthe érgiagbodyt 6fi ns3 ruitbhied -
respect to the retaining recessed portion 67 of the

heeknbedyl 6dkeage g, abakhnabkyof ehal 888aganent e heokith the
body 61 can be returned to the waiting-position

ﬁPéEé'%ﬁiﬁ&%é@@s@&'ﬁdfﬁﬁp%ﬂﬁ P¥e p}g&%ﬂégg%% R8¢ hook

ook body 61 in the opposite directio

reover fter the hook body 61 is rotated t.q undergaq. .
DA urBRARRE 6 T B AP SGoSFaRe T 2 ‘iide BovL tion
which the engagenment pin 3 is fitted in the retaining
reeesisee fTYortaigniney dftmeathedk thedynsagenpet ok 3 to the
body 61 is energized 30 by the elastic force of the
coil lspnipest3ted farhpuldinggidi aedtrore im vhitdte Eheagement
hook body 61 noves. As a result, if
pin 3. As a result, through the posture change from the
waiting-position posture to the pull-in posture carried out
by the rotation of the hook body 61, the outlet of the
engagement pin 3 can be completely blocked by the inner surface
of the retaining recessed portion 67 of the hook body 61.
Therefore, abutment of the engagement pin 3 with respect to
the retaining recessed portion 67 of the hook body 61 can be
reliably retained, and the hook body 61 can be returned to
the waiting-position posture from the pull-in posture by
rotation of the hook body 61 in the opposite direction.

Moreover, after the hook body 61 is rotated to undergo

a posture change to the pull-in posture in a state in which

the engagement pin 3 is fitted in the retaining recessed

portion 67 of the hook body 61, the hook body 61 is energized
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[0093]

[0084]

t he abutnment force of the engagenent pin 3 with

respect to the retaining recessed portion 67 of the

hook body 61 is below the elastic force of the coi

spring 36, or if the buffering action caused by the
rotary danper 50 is applied, and the abutting force

i Byb&hewethetiestibrant ofotbe gbilheprondt Bénin the moving
resi stance force and the friction force of the rotary
datrpeetibf andwhheh etlasticol Woel @Gl taeeeQi | ASPE I Agsult, if
36, the hook body 61 can be autonatlcally noved by

t BgeebBatibnt 0EE8cOf oEhEnLOL)
Fur?herm)ren SIan the hookéb%%gggTQgH% the s |ckﬂe%PECt ko

o B, B4 DOUSSU e B AL LSEESSE o) 1o o

28 is attached in the attachnment recessed portion 13

of PEnRl 23GEC HRRFaL 2T the Aebk SRioY 66, Okel§| Fedwifering
and the brake plate 28 can be attached to an existing
sktding devsedrbygl thengotdeoy demper by astappligd, thed the
case body 12 to the interior of a sliding recessed

pabhit @dngofodcgui dlerdiaiw thEhussul Rans! Fdi-8g #P0fhe rotation
closer 11 having the hook body 61, the slider 31, and

tP@s? égﬁcglﬂ %%n‘&?‘gpgeﬁr?é%fgg 1354 %rf\’\@ Q roteﬁy damper

there ore usa Ity O oor OSGI‘

o 5T IR PR L L gt fegfs%‘?ngﬁetr?&k body

recessed portlon 67 of the hook body 61 is |arger
t farrahbeet aisenat Fep bly arviereb e dille §prPhR§C3IBr @R oiff the coil
the buffering action caused by the rotary danper 50 is
appried, 36and the abutting force is larger than the
resultant force of

Furthermore, since the hook body 61 and the slider 31 are
slidably housed in the attachment recessed peortion 13 of the
case body 12, and the brake plate 28 is attached in the
attachment recessed portion 13 of the case body 12, the hook
body 61, the slider 31, and the brake plate 28 can be attached
to an existing sliding door or sliding door device by attaching
the case body 12 to the interior of a sliding recessed portion
of a guide rail, Thus, the sliding door closer 11 having the
hook body 61, the slider 31, and the brake plate 28 can be
attached afterward; therefore, usability of the sliding door
closer 11 can be improved.

If the abutting force of the engagement pin 3 with respect

to the retaining recessed portion 67 of the hook body 61 is

larger than the elastic force of the coil spring 36, or if
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{0095]

the rotation resistance force and the friction force

of the rotary danper 50 and the elastic force of the

coil spring 36, the engagenent stepped portion 71 of

t he hook body 61 presses the pressing nenber 44,

thereby activating the brake nmechanism in which the

bt hk ey e ni28a ¢ 51 bn caglsted iny dhel fakiawgy denpact50 wstdpplied,
the brake pad 47 of the pressing nenber 44 and the

baakerhathdS i¢lg trhe cel i deradde Wit the pkatiethft force of
bei ng sandmnchef' t her ebet ween. Therefore, since the

frigct] f |_at 8 [
L G R
and _t he brake d 3 f the sliider 31 a exerted, |
CRECRFY TG T OLCRIar'S Il SIS TRRCE T bride ShLrobEHg 36,
caused when the pinion gear 51 of the rotary danper 50

i shempaparngnth ste@redcRopbiand I efatlee hapk bedy 61 presses
reduced. Therefore, each of the rotary danper 50 and

t hiee raels sAG geaemb &e 4dowrise zadsly ap@098) iHgridienbrbkhe mechanism
rotary danper 50 exert effects particularly when the

cl AsiRgcs Pad fa k@ 1siticdbrg i d0gFodgh s Show AHRANE contact
sliding door 2 is pulled in by the coil spring 36, or

mfgh.&hﬁeﬁﬁ'}a 'ﬁgdsﬁ%df ‘E%etﬁ?e%i%'}xger&%?g 42 Lfa A brake
erein e uffering action causé y e slrdrng

door %os r 11 wt respect to the. sliding door 2 ,
CBRS chidrt 1515 o PHG -ect BSi mhS Speetl R e ancwi ched
sliding door 2, and the sliding door 2 is pulled in
biyhehebebviveerpr iTip3eionay ctivare vidrads, rittie arotfamnced? of the
danmper 50 works such that the sliding door 2 is closed
whihee firatd 2§ tbepeoeigeyngrisad®yothe herLiod lpaspriingt the
36.

pressing member 44 and the brake pad 39 of the slider 31 are
exerted, the friction force and the resistance force which
are caused when the pinion gear 51 of the rotary damper 50
is engaged with the rack 26 and rotated can be reduced.
Therefore, each of the rotary damper 50 and the rack 26 can
be downsized.

Herein, the rotary damper 50 exert effects particularly
when the closing speed cof the sliding door 2 is slow and the
sliding door 2 is pulled in by the coil spring 36, or when
the closing speed of the sliding door 2 is fast, wherein the
buffering action caused by the sliding door closer 11 with
respect to the sliding door 2 consequently slcows down the
closing speed of the sliding door 2, and the sliding doox 2

is pulled in by the coil spring 36. In other words, the rotary
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[00%¢6]

[0097]

[0088]

00 9 61 In the first enbodi nent, the hook body 61 is
brought into sliding contact wwth the brake plate 28

via the pressing nenber 44; however, the pressing

menber 44 can be brought into direct sliding contact

with the case body 12, the guide rail serving as a

f xmpe nerberorkst suchl sbatatheoculgidirie desok Zbbdyc Bisehdvhile
the pressing nenber 44 are separately forned, they can
berakRifngngre snehgibahgt herpeessi tige nesgbersg4ing 36.
integrally formed wth the hook body 61 as a part

t her eql, +R0G 118 BRBKARAEKL, 6dnd %o%rkOHSHE( 61”&% 9&6@&& into

slldlng contact with the brake 8, the cas
urt rnDr

238Yadha Aastehth dﬂﬁ&iﬁ*’f%e %ﬁé%”g?{ JLa e BE s gphg fremoer

adjustnent mechani sm 80 whi ch can adj ust the brake

pf 4t APEVEF ﬁeemmwem@@&%&aﬁo@@ icgiPupditoinipglirect
case body 12 in the width direction of the case body

121 cahnpecorpramti gedhi bhé mamabedyoly, The Fhéde rail serving
adj ust nent nechani sm 80 adjusts the di stance between

the driakephei®e2q and. tmlmﬂmthﬁ%MEh@f hbB® body 61 and
|

pressi ng nenber 44 by adjusting th stance between

tpﬁeh€95s%9g¥ ﬁ%m QP ﬁmea a§§p§£§£§lf8f8£mé@e E@§§ can be

body peC|f|ca t he adj ust nent

nechani s luralit

Tt aenoe s BRaf SRt ine Foredns P GIToFp kRt L tormea
provi ded on the upper surf ace and the | ower surf ace

of 1 Ehetpe dreok| edy 28l 5 & R Hridjeaothansdt tdif Taek body
33 projecting portions 81 are provided on both the

uppers buotighe iranddtiheckovkerdisuy tactact wieh bhakerake plate
pl ate 28. The projecting
28, the case body 12, and the guide rail.

Furthermore, like a second embodiment shown in FIG. 9 to
FIG. 11, an adjustment mechanism 80 which can adjust the braké
plate 28 in the attachment recessed portion 13 of the case
body 12 in the width direction of the case body 12 can be
provided in the case body 12. The adjustment mechanism 80
adjusts the distance between the brake plate 28 and the brake
pad 47 of the pressing member 44 by adjusting the distance
between the hook body 61 and the brake plate 28 or the case
body 12.

Specifically, the adjustment mechanism 80 has a plurality
of, for example four in total, cylindrical projecting portions
81 which are provided on the upper surface and the lower surface

of the brake plate 28 so as to project therefrom. The
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[0098]

portions 81 which are provided on the | ower surface of

the brake plate 28 so as to project therefromare

slidably engaged w th el ongated-bore-Ilike el ongated

bored grooves 82 which.are provided in the bottom

surface portion 14 of the attachnment recessed portion

1Brof echeng axw thoms 82, aqhereivingst ed rledheguppeesurface

82 have a longitudinal direction in the direction

Wahghthies liowedd B@d fackhof esipedirdke phetkopglt uthe@rojecting

direction of the case body 12. Furthernore, the

e,{»,@fe%ﬁg HOT Ml g 0OVE Sy r $i NAY Sord ﬁ"}}éjtlhrbm Qudice of the

slightly larger than the dianeter of the engagenent
rojectin tions 81. [0099] In addition, an

ChEREE R T 2heldl Toperan ay e o ras Maghby engaged
rear. end of the brake plate 28 which is one end

t ek 67l o atied oG tiddienal orv ? bed e e dTHEC @Viga Genehi ch are
recessed portion 83 is forned |ike an el ongated groove

whiehided oparha dwdtdmosersede parface 4 def dfhd ketachment
brake plate 28. Furthernore, on the inner periphery

of et bes bOtdora i flacer ey thed wWidf he .engrgeBigated bored
recessed portion 83, a renoval preventing groove 84

havb 588 §5 aeLery | At £Fﬁ&§“birﬁ%ﬁ%&ﬁﬁ?%gﬁ%g@$§r§qrection

surface of the engage t recesse

formed.., Moregver,. to the en mept recessed portign ,
SR (LR RBG L RYFR HeRTREH© £r BUP 859 T6h WH-OHF b et on
thread is formed on the outer peripheral surface

tPpedsfcase bery i st durtdsdmer sy hehe elewses sdnberd grooves

axi al direction, an engagenent 34 projecting portion

8% tlmmbe ®ngated whi idh tihe sSnigagdneitargeec edwed ther tdiametex
83 of the brake plate 28 is provided. The

of the engagement projecting portions 81.

In addition, an engagement recessed portion 83 is
provided at the rear end of the brake plate 28 which is one
end thereof in the longitudinal direction. The engagement
recessed portion 83 is formed like an elongated groove which

is open toward one side surface side of the brake plate 28.

Furthermore, on the inner periphery of the bottom surface

- portion of the engagement recessed portion 83, a removal

preventing groove 84 having a diameter larger than the inner
peripheral surface of the engagement recessed portion 83 is
formed. Moreover, to the engagement recessed portion 83

attached is a cylindrical screw 85 on which a male thread is
formed on the outer peripheral surface thereof. At the distal

end of the screw 85 in the axial direction, an engagement
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[0100]

[0101]

di stal end of the engagenent projecting portion 86 is
engaged wth the renoval preventing groove 84 of the
engagenment recessed portion 83 of the brake plate 28,
and a renoval preventing portion 87 which causes the

di stal end of the screw 85 to be rotatably coupled to

t heogaghdeogenortéces8édtpobei engags8di siphovhdednghoagent
the circunferential direction thereof. [0100]

FuetbekBBI for el oh he3 has e rent et ipoatef 28hesSgrewiddd. The
in the axial direction, a first bevel gear 91 is

r 8£§E§?|%d Blet ﬁﬁg%gt 8, C §Sj Qegin%%og@ﬁsﬁ g8t s engaged
Al

bevel gear 91 iIs forme

a tel i ndrical .shape, and w hol e 2
oHPER ERS-EPERER Pﬁ?gsak%egfﬁrﬁ%&eoﬁftﬂi ik cpnfagSfent
peri pheral surface thereof is provided. The base end
staecspethrosbiely 8850f sthet ]atfég?yp%%’?%w%@r i aAnfhe pageval
end side of the screw hole 92. Furthernore, a

bevetregeang surifiaicsn 93 wihicdh casstaperedistevacnd tdfethe screw
distal end side of the first bevel gear 91 is forned

085t beUE &f a Pe 1 phedl st bage: ehghlienkhni:SteO8Y8Ed portion
gear 91 "in the dlstal end side thereof. [0101]

§eP¥ (R%Y@ldﬁ Ei?gﬁggérgﬁt fQ£9ﬂg:Pﬁ%?&hereof

gear Int attachnent recesse
t th t t abl_y
§A[h|$ﬂ€%§§5&°r§éZP%a§E?B§ d it B e hEvaeteu 85 in

gear 91. The bevel -gear surface 95 of the second
bebe aééﬁiﬂ direstiermed Sieptthavel hgear abbt by rofatakly
upper side of the |ower end thereof is reduced toward
35t thehdd sicatherd seildedy b2t heTlaxifalrsdilsend 1 geaefol he formed
second bevel gear 94. A cross-shaped operating groove
90 imafOEMEHpPRokMately-cylindrical shape, and a screw hole
92 on which a female thread is formed on the inner peripheral
surface thereof is provided. The base end side of the screw
85 is rotatably screwed in the base end side of the screw hole
92. Furthermore, a bevel-gear surface 93 which is tapered
toward the distal end side of the first bevel gear 91 is formed
on the outer peripheral surface of the first bevel gear 91
in the distal end side thereof.

Moreover, a bevel-gear surface 95 of a second bevel gear
94 which is housed in the attachment recessed portion 13 of
the case body 12 is rotatably meshed with the bevel-gear
surface 93 of the first bevel gear 91. The bevel-gear surface

95 of the second bevel gear 94 is formed such that the diameter

of the upper side of the lower end thereof is reduced toward
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[0102]

base end surface of the second bevel gear 94. It is
arranged such that the tip portion of an

‘unillustrated Phillips screwdriver serving as a too

can be fitted in the operating groove 96, and the

second bevel gear 94 can be operated to be rotated by

t heeRbhid$td benslcseddrinvehe Fhimsddardtheved £ gdar se@dndspevel
rotatably retained in the attachnment recessed portion

13eat $he caseobedyhidelinope 84@iwy ighothieChethe formed on the
operatlng groove 96 of the second bevel gear 94 is

QQ@ %néféH?fégé B?mﬁﬁeﬁﬂﬁﬂﬂﬁﬁ ggétESaEQ§f bgqylg rranged

roug a circu i nserti rovided int

B%Hcﬁgﬁﬁ 5 B8, ﬁiﬁi'aﬁgt%é‘a%itzgﬁ[%‘%‘e?iﬂ%ﬁg%e?a%ﬁ?iﬁw

the second bevel gear 94 is rotated ?y the Phillips
SEFERMATERL PRAVERGLRS iBntRALcPAR e t 1§t§@r@poﬁhe(gperat1ng
the Phillips screwdriver is inserted in the insertion
hglteov8796f &heé thsesbodyd I2evahdgéatt®4l ¢an the operated to
operating groove 96 of the second bevel gear 94, the

f bestothawr] bgede PAiL$ips YHBA BN WrhB dd¥ond bevel gear
rotation of the second %evel gear 94, thereby noving

the SEre @g’alﬁ t]%ecta{’]% t:Llljldlt[:lgl ?f%ﬁﬁl‘héﬁ)@ reclbé]sdég%%ortion'

course, ecaus e novenen e Screw
| e tRe en enent _projecti ortjons 81 of th

W&é §t%a§%%’°éjrye£%e‘1%6 e tp%&?‘ et g1 di]i‘ned%BeB?/t%ﬂ% groove
elongated bored grooves 82 of the case body 12, the

bPakE phatsezaidipeeel igean hée 1w eHprRd Eeongihof owhe surface
case body 12, thereby adjusting 36 the gap between the
boﬁkEheIaHSeZBoapdlﬁhEhbbagh padiddudbfr iheeptessingle 97
menber 44.

provided in the bottom surface portion 14 of the attachment
recessed portion 13 of the case body 12.

Therefore, when the second bevel gear 94 is rotated by
the Phillips screwdriver in a state in which the tip portion
of the Phillips screwdriver is inserted in the insertion hole
97 of the case body 12, and fitted in the operating groove
.96 of the second bevel gear 94, the first bevel gear 91 is
rotated along with the rotation of the second bevel gear 94,
thereby moving the screw 85 in the longitudinal direction.
In this course, because of the movement of the screw body 85,
whiletheengagementprojectingportions81<1Ethebiakeplate
28 are being respectively guided by the elongated bored

grooves B2 of the case body 12, the brake plate 28 moves in

the width direction of the case body 12, thereby adjusting
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[0103]

[0104]

[01031 As a result, by adjusting the gap between the

brake plate 28 and the brake pad 47 of the pressing

menber 44, adjustnment corresponding to the

heavy-wei ght sliding door 2 or the |ight-weight

sliding door 2 can be perforned, and the gap between

t hbebgakebptaecen2ghandrake prake phdadd die thwake pad 47 of

pressing nenber 44 can be adjusted in the state in

wbhehpkbesshiydimegbedogn.cl oser 11 is attached in the
sliding recessed portion of the guide rail

therefiar g, rdisail | bhya@fusPenglili BYLAN we&h 238 bdke plate
can be further inproved. [01041 Fur?hernnre, i ke a

third odiment sh in ElG 12, . the adjus nt ..

ORI SCBBTERR BT ot RAGEA RIGT YA TR bE tipipstment
of the brake plate 28 can be adjusted from one side
ofOFReSRPRAchfeRP FBBeB8RUYPBRLPBR 1B18inghecerséd Bvdyhe
12. In this case, the adjustnent nmechani sm 80 has the
elbghatedigbor etlidingvdso822 haannge apéohgimedj nahd the gap
direction in the wwdth direction of the case body 12.

Fuetheennie beakensl si4les s tacer pikd pacalt axhiRBtpressing
recessed portion 13 of the case body 12 forned is a

CHLHBURY4 ] €L SR LM 101 yaecelfet NE RO 1Ok I8 jding
cut away to be recesse ownwardly fromthe upper end
of, the fttach nt recessed. portion

3. ,.The :

r 8fiBvafi prebent i hY PoriFond 87 it e bimsy Fegesed portion
rotatably engaged with the cut-ama{_recessed portion
101ty rqhededieel L dRegied owicdt Bapbé létecfukhacel biing door
the plate 28 for braking, 37 a screw hole 102 on which
aclesatelt hceadbesftiothed ispfovedd. The base end
side of the screw 85 is rotatably screwed in the

Furthermore, like a third embodiment shown in FIG. 12,
the adjustment mechanism 80 can be arranged such that the
position of the brake plate 28 can be adjusted from one side
of the attachment recessed portion 13 of the case body 12.
In this case, the adjustment mechanism 80 has the elongated
bored grooves 82 having a longitudinal direction in the width
direction of the case body 12. Furthermore, on one side
surface of the attachment recessed portion 13 of the case body
12 formed is a cut-away recessed portion 101l wherein the
portion is cut away to be recessed downwardly from the upper
end of the attachment recessed portion 13. The
removal-preventing portion 87 of the screw 85 is rotatably

engaged with the cut-away recessed portion 101l. Furthermore,

on one widthwise side surface of the plate 28 for braking,
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[0105]

[0106]

screw hol e 102. [0105] Therefore, when the screw 85

which is fitted in the cut-away recessed portion 101

of the case body 12 is rotated fromthe side of the

case body 12, while the projecting portions 81 of the
brake plate 28 are being respectively guided by the

eb e dober BO2 qrroweshs? fefnatlisetbasadbigdyoredt he formed.
brake plate 28 noves in the width direction of the

cane hogy ehd, st Herebyhadicusii 89 ihecgarabatweeneiB8 in the
brake plate 28 and the brake pad 47 of the pressing

obel, Ad1eAsga result, by adjusting the gap between
?ﬁe %rake %Iate 28 and the brake pad 47 of the

press AR IR (e ehISUIRR, G LRSERIY.I0. 0 4%, coe

sliding door 2 can be perforned; therefore, the

uSAbT VY BICIHES HF P d8dr Ot Igsecape BgRYbE2 1s rotated
further inproved. [0106] Also, like a fourth

efboditimens i dh ot ienc&sSbolly, 12 hehhdekthepdyjédttag foetions
arranged to undergo sliding contact along with

Y e hheobrike ENgageweate By rlddddiits vedSegutihed by the
retaining recessed portion 67 of the hook body 61 is

gg’fggjﬁgt é(lli' %o rlten%J: {) ggé % %|2. gf HeG! J::Qge %fodxf%\ﬁc ﬁl%t }Eggye plate

al SO ope e I n communi cati

fit/insertion groove 32 of the slider 31. In

it i Ch RERE) Shoeetohatt thancish ALY 13mdnereby
surface of the retaining recessed portion 67 of the
hedkusbbry Bhe reap et inesy Hrolire drleliodd mgd the brake
projecting portions 38 103 which | ock the engagenent

ppad 3t by ft hhe petashhggnemocesseld per ki oasblit suoh adiatsting
It can be unl ocked. Furthernore, on the
the gap between the brake plate 28 and the brake pad 47 of
the pressing member 44, adjustment corresponding to the
heavy-weight sliding door 2 or the light-weight sliding door
2 can be performed; therefore, the usability of the sliding
door closer 11 can be further improved.

Also, like a fourth embodiment shown in FIG. 13, the hook
body 61 can be arranged to undergo sliding contact along with

movement of the engagement pin 3. In this case, the retaining

recessed portion 67 of the hook body 61 is open in the

— longitudinal direction of the case body 12, and alsc open to

be in communication with the fit/insertion‘groove 32 of the
slider 31. In addition, at mutually opposed positions on the
inner surface of the retaining recessed portion 67 of the hook

body 61 respectively provided are locking projecting portions
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[0107]

[0108]

{0109]

I nner surface of the retaining recessed portion 67

closer to the opening side than the | ocking

projecting portions 103, guiding surface portions 104

whi ch are open toward the distal end side are forned.
[01071 Herein, the hook body 61 is forned by, for

exafpite, clalosknt heking agesient sin a8sby aHies ekasthtablnecessed
def ormabl e. The pressing perforned by the engagenent

SHePREEnPOT s FRadfit he beakkadedl BhirRes rtbBee, on the
brake pad 47 of the pressing nenber 44 into sliding

C t..W t ' : f

e aaE et {eo 0 Ehel DO n IREhg WAAEN Forlon, 6] oloser to
[0108% As a result, novenent in a direction different

f FBf PREVLEY| aﬁuﬁa dRreRctiont ok iHe BIGHRTt Y W ions 103,
respect to the case body 12, that is, rotation of the
hookdbondyswifdee pertdomsdl 0AMdrghnwitrh eprn kowersnthefdistal
the slider 31; therefore, the hook body 61
canfiesbdedapecarfpometii onwher ei n t hebuffering effect

can be obtained again. The enbodi nent of this type

does npRirei¥Se thike HeQd KRR RY, 16N Jraledr vyJamRer exbli®1e, a
pi nion gear, and the rack which are provided between

tggngﬁé?ieoggsﬁgd ggeaglkgeﬁe eigégggaig§tgg£g?ﬁ ble, The
| Tke a TiTth~enbbdi reht Showh h , even en-a
magnet ' 105 is _attached to the hook body 61 instead of
pPESFaLRg PRECPENAF NPYGERR CRRERIEIIIE | TreRRd &RFtiRn 71 of
engagenent pin 3 is formed of a magnetic body such as
athetlalqk Bodyvhel bmgagenem bpike3 adn 7Tbef digageds ahudg member
retained by the magnet 105 of the hook body 61, and

t he ook shady nglcoftactandEed dn@ of the inner surfaces of the
attachment recessed portion 13 of the case body 12.

As a result, meovement in a direction different from the
sliding direction of the slider 31 with respect to the case
body 12, that is, rotation of the hook body 61 is performed
along with the movement of the slider 31; therefore, the hook
body 61 can be moved to a position wherein the buffering effect
can be obtained again. The embodiment of this type does not
use the coil spring, the rotary damper, the pinion gear, and
the rack which are provided between the case body and the
slider.

Furthermore, like a fifth embodiment shown in FIG. 14,
even when a magnet 105 is attached to the hook body 61 instead
of providing the retaining recessed portion 67, and the.

engagement pin 3 is formed of a magnetic body such as a metal,
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[0110]

[0111]

be rotated and brought into sliding contact along wth
the novenent of the engagenent pin 3; therefore,
operations and effects simlar to those of the above
descri bed fourth enbodi mrent can be exerted. In this
case, at least either one of the hook body 61 and the

-ehgag@rmenpﬂrrt Bins3 ceqube eangayedentloraedii mid faghke magnet

The enbodi nent of this type does not wuse the coi
Spobngf tHe hoatkabypdgasper and hehitdo bgelgr s1and atienged to
rack. [0110] In the above described enbodi nents, the

Sbédkggagggran@]@ﬁ@ﬁgﬁ-‘é used forathe sbiding Mg Zrith the

has been descrl however, it can be adopted 0 be
u ye r th h he_s n
d%ggeg such ngﬁ%ngl HF%ﬁp% nggd §%0£ ?O%% é° gf chs and

door.. In addition, although the novenent of th
sté?ﬁEsd%bml%aFntPhEhQP%sPﬁgtH?r%%?V%ndﬁégrb%%ﬁ fourth
buffered by the sliding door closer 11, the novenent
oémbhéi$Ehﬂhngi@@oeertEﬁ.tHbl@péﬁi@@sdiﬁﬁrﬂbaﬁtcahthem one
al so buffered by the sliding door closer 11. [0111]

FbE ti6 oMLty 36]P|airﬁi_aﬂ:ih@ne§2§§ﬁ_ﬁ}n@nitn?¥\ﬁi 8hid heequired to
buffer of the present invention is applied. In the

dBéV“.EBQme oo neﬁg&{;ne ui dg,d alhy GOt aohfpadkfls‘)fteg%%%es not

rails is ave two st ages, e case

is attached.in the up ide ra and, t

sta
P8I S G0 2rdRgnbhr . Sy PP oM EaPLEAPP Gaps and
108, which travel in the | ower- stage gU|de rail, 40
viRestippbrting shafts 107. The engagement pin 3 is
attached to an extending portion 109 of the base of
t he fdur tihMeeebede described embodiments, the sliding door

closer 11 used for the sliding door 2 has been described;
however, it can be adopted to be used even for a moving member
other than the sliding door 2 such as a drawer, a hinged door,
or a folding door. In addition, although the movement of the
sliding door 2 in the closing direction has been buffered by
the sliding door closer 11, the movement of the sliding door
2 in the opening direction can be also buffered by the sliding
door closer 11.

FIG. 15 shows an application example in which the buffer
of the present invention is applied. In the drawing, an upper
guide rail 106 of a pair of guide rails is formed to have two
stages, the case body 12 is attached in the upper-stage guide
rail, and the sliding door 2 is supported by four-wheeled

carriages 108, which travel in the lower-stage guide rail,
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[0112]

[0113]

carriage protruding in the width direction of the

sliding door 2. In this case, even when the sliding

door 2 swiftly travels in the closing direction of

the sliding door 2 in the guide rail 106 by neans of

the four-wheeled carriage 108, the buffering action

| ¥iaxeupRertinacividendd i t Bhe rengaganedrithgpinsgeks attached
when the engagenent pin 3 of the sliding door 2 enters

t he sasexbetlyidR;pdieref arg® ofchbendabg b5 fid TAUSAtheeled
[0112] FIG 16 shows an exanple in which the buffer of

t herPEESEMrot ANEN] OR drt @@H'th%fébﬁcq{ 8¥&Mhe Slldill’lg dodr

Specifical'ly, the buffer of the present invention

lied h_that th d nbedded
oF T G3E P 5F SERIARE T SR e Ergagehny travels
pin 3 is attached to a sidewall of a drawer 112,

t hBrEBY PIRvEM | Hgr e RMAh§ heher idhesdrafer 214p ke guide

closed. [0113] FIG 17 shows an exanple of a case in
whath 1hé buf heansobft hbepfesenvhealedt canriggapplsedthe
to a hinged door. In this exanple, a hinged door 115

| BudEtachgdad®ien Hisngedrdearin aldactimenie iaretdd A ndweling
a hinge 116. The engagenent pin 3 is attached to a

bQ @eﬁx&ﬁgg %%g%, ﬂe%%g O%h?fQﬁﬁJ'ggﬁ%nkoﬁoo 2 enters

ing in ral One en arm
1%5 i's attgca % rrlag 108 dand t he ot her eng
FebfS® éﬂté ab eﬁ? %ﬁedr%c’% tppet 5 porti oAVF

the hinged-door attachment frame 117. \Wen the

hi nged-Z&oot6 is§iows e cgeapdg, in vhéchuifebrigescti bheinresent
caused between the engagenent pin 3 41 and the case
bbdyedfiobhes syugellied twd esdmgwele himgedf doallycarhdéduffer
reduced, and reboundi ng of the hinged door can be

of the present invention is applied such that the case body
12 is embedded inside of a sidewall of a cabinet 111, and the
engagement pin 3 is attached to a sidewall of a drawer 112,
thereby preventing rebounding when the drawer 112 is closed.

FIG. 17 shows an example of a case in which the buffer

of the present invention is applied to a hinged door. In this
example, a hinged dooxr 115 is attached to a hinged-door
attachment frame 117 via a hinge 116. The engagement pin 3
is attached to a base extending portion 109 of the carriage
108 traveling in the guide rail 106. One end of a link arm
118 is attached to the carriage 108, and the other end thereof
is rotatably attached to an upper portion of the hinged-door

attachment frame 117. When the hinged-door is tec be closed,

the buffering action is caused between the engagement pin 3
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prevented. [0114] FIG 17 shows a change froma state

in which the hinged door 115 is opened at 90 degrees

to states of an internediate position for closing the

hi nged door and a conpletely closed position. In this
course, the engagenent pin 3 enters into the
eagdgehentage obwey 152 pf thdespase dbdyl d2ing tHe Hiolfes® door
of closing the hinged door 115, thereby causing a

bubhepbngedfEEQCt aRE LEEMGHAINLNEECLRST AINGONCABHE can be
speed as it gets closer to a Closed position.

T even when the hinged door 115 is operated
iﬁg%ﬁéggggéing direction with a great force, it can

be cl d wit hout bei rebounded. Moreovyer, |t iS _
advantieodd PROVAaT GHeRGm HEThrRoduess b Vhkeh R hinged
conpared w th conventional piston-type door closers,
afgortlls isopperadiaty W drencegeko Watas of saviigliteumediate
operated. FIG 18 shows the hinged door of FIG 17 in

apospeben £datcdodidbliheFhGigd® ddowana perSRETétyEy closed
vi ew of another exanple in which the buffer of the

PEESERLohNVEY Ita} d S RRRI €dnkOefqhl r .
t%is cage, t he case bodyeiz IS gnggggggangggt%uéﬁkers tnto

oERE! oA40sPhos S ERE £856% 205 SRRRSRIEPI LI L8 couras

upger corner portjion of the _ inner side of the hinged ,
doerCAABL NG He 1 dFifere b AoRR; %15ex5%F%bEa?la‘b%lrbg o%l%@e‘dferlng
at further | ower cost than the buffer shown in FIG

1efdadt BIfGred@cing theldbys Fi@GuoRenes teperdpecit gets closer
view of an exanple in which the buffer of the present

| Py enté bk d® pppltieth t oThBeegbirdi Ngv8AOKkhen the hinged door
115 is operated in the closing direction with a great force,
it can be closed without being rebounded. Moreover, it is
advantageous in that it can be produced at lower cost compaLred
with conventional piston-type door closers, and it is not
easily broken even when it 1s vicolently operated. FIG. 18
shows the hinged door of FIG. 17 in an opened state.

FIG. 19 shows a perspective view of another example in
which the buffer of the present invention is applied to a hinged
dooxr. In this case, the case body 12 is embedded in a top
panel 120 of a storage case. The engagement pin 3 is attached
to an angled plate 121 which is fixed to an upper corner portion
of the inner side of the hinged door 115. The buffer of this
example can be produced at further lower cost than the buffer

shown in FIG. 17 and FIG. 18.
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2. In this exanple, an axle 123 is energi zed and
protruding fromthe upper surface of the sliding door
2. Aguiding ring 124 which abuts and is guided by
t he opening perineter of the upper-stage guide rai
of the upper guide rail 106 is rotatably attached
ont o tiH& .akle} s tehpearsgagarimet vpew Sf ian pretmpldi ng which the
fromthe upper end portion of the guiding ring 124,
apdrtse ofeRgageresdntpiiivdntasnbes mpyad edntd e sliding door
upper-stage guide rail. |In addition, to the sliding
deor t: travelq [ [ -
Stoport Th SIS’ doar b and t ravarebh 5t ugprotruding
guide rail 125. In_this l e, the slidihg door, 2, .
P o e 8UERACE ok g b8 EsTa08 Lotk vuydhas ring
on the |ower guide rail 125, and the engagenent pin 3
i $28ribteh poudisi ded by GHelegubHi Hye R i BRrapetsr of the
and is guided by the opening perineter of the
uppeersthgecguiide rail odf thdeppppeyuidpirdelridid 1i0mtatably
such that it can be noved forward into or backward
f spEhtRedepsagerrat 1 91 80VvEn Of el iy SRser By ;3 tiS rotduding
good buffering effect can be obtained. I'n a case in

V, N a ' S [
ab50 e B Rnd MR w TR AT b a2, bt che
when a verti cal a%&ustnent perggion i s perforned, an

d_.
t FRIGAFBRE vieEh I FE" BRPRYVRUrf a8 ofPPRE SFRAR g Hoorrall -
2 and the upper guide rail is changed, the protruding
akbupatiddtiehe Baghbendhidpna fdacrtheatippehedtage goaveling
rail is always kept constant, since the 43 axle 123 is
ehedtjez ell2 6 udhi ¢hatupdmertguibei B idling dbway’ abdtisratdle on a
openi ng periphery of the upper guide rail. Therefore,
lower guide rail 125. 1In this example, the sliding door 2
is supported via the traveling bodies 126 and travels on the
lower guide rail 125, and the engagement pin 3 is smcothly
guided by the guiding ring which abuts and is guided by the
opening perimeter of the upper-stage guide rail of the upper
guide rail 106 such that it can be moved forward intc or
backward from the engagement groove of the case body: thus,
a good buffering effect can be obtained. In a case in which
a vertical adjustment mechanism of the sliding door 2 is
provided in the traveling bodies 126, even when a vertical
adjustment operation is performed and the gap between the
upper surface of the sliding door 2 and the upper guide rail
is changed, the protruding amount of the engagement pin in

the upper-stage guide rail is always kept constant, since the
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even when vertical adjustnent of the sliding door 2 is
perfornmed, a stable buffering effect can be obtained

since the anmount of abutnment between the engagenent

pin 3 and the hook body is not increased or reduced.

In this exanple, the upper guide rail 106 is

corpei 523 icf enheguppérsstlagdaguibe guialinqamdnghelways abuts
| ower - st age guide rail; however, the | ower-stage
gdhdeopahingayepophbeypeevitHeduspacegthge| HLI ; StBGErefore,
guide rail has a strong design effect of blocking the

gggeﬁe&m@ﬁnveke§caﬁpsajay£§eﬁFO§§7§ﬂgl%ghggﬂgha88£ angds

e upper-stage guide “ral owWs a
perspective view o not hef , exa ein i ch .t he .
PP EPEhPdr e ST afhn DR RUEh IO Er s St bd s PHifaned since
sliding door 2. In this exanple, the case body 12 is
athgcweaunt o f mbwing hyadosen thgcRngraempnt Bion3 taed the
sanme plane as the upper surface of the sliding door
2hoakdhode iengagedentreaped 8rireditdeaathednt ohibeexgpele, the
guide rail 106. [01181 In the above descri bed

efppdingAt8e theibufbers ngoffesda sane dgpyovatge gquide
mﬁgg tgg hook body servinglgi t he bufferinéﬂnienbeﬁ. 7

g%g§§ea?hc} Eﬁegﬁ%ﬁ?)‘?—or e%gﬁé g%iﬁ%@z?:[lf ih)ﬁ%%vte(?r,t Fﬁ? ELgﬁa%Jﬁstage

y so as t e e’relatTve novement ‘o
first menber and the case pody, and the relative ,
HBUHENTROE AL H0T dre HenE ettt i d Wiy § oe guide
buffered by the rotary danper, the pinion gear, and
t helt aleks pr ot e idestilom sififg¢eit of pheckare boeygambetween
[0119] According to the present invention, the hook
body wapEld esrfacploasshaglidiag doot hadithenppakhs@bge guide
one side of the case
rail.

FIG. 21 shows a perspective view of another example in
which the buffer of the present invention is applied to the
sliding door 2. In this example, the case body 12 is attached
to the sliding door 2 such that it is on the same plane as
the upper surface of the sliding door 2, and the engagement
pin 3 is attached to the upper guide rail 106.

In the above described embodiments, the buffering effect
can be improved when the hook body serving as the buffering
member presses the case body or a member fixed to the case
body so as to buffer the relative movement of the first member
and the case body, and the relative movement of the first member

and the case body is buffered by the rotary damper, the pinion

gear, and the rack provided in the slider or the case body.
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body or to a nmenber which is adjacent to the inner

wall and fixed to the case body through rotation of

the hook body. In addition to such enbodi nent, the
buffering action can be arranged to be caused in a
doubl e- si ded manner wherein the hook body applies

pr essifagorolicesto - ehpreaaet waians igh,t hke Hssthbeddepplies
of the case body or nmenbers which are adjacent to

bat prebeihgnecrval ts and finxed toL1 hef case Hidly of the case
t hrough rotation of the hook body. [0120] FIG 22

SBSE&@ bprtded ntdenaMmlseal ak‘)’@h‘EhtBh{?hQULflﬁér w11 and

t he present Invention i's applied to the sl1ding door

3, case se baqd de
it Ao E A h e Pne e Yo kR act P S Bl gy 1m
doar 2.is suspended by the carriages 108 so as.to
t pdGeFiPR FﬂeSHEBe?mBBﬁH@ePBrIthﬁogufEﬁHlPﬁeaCtlon can be
engagenent pins 3 engaged with the | ower guide rai
125rangegdr borlodi aglyedr bvi @dedbownl ¢ hel dedhwrarsurf adeemfin the
the sliding door 2 so as to performa guiding function

aRdokSBbAE ASplhes ENGAPETRNE Pides Zookhkhenhutf@ills of the
[0121] FIG 23 and FIG 24 are plan views of a sixth

Hg?g %?@% ég ﬂH@ecQHEfﬁédgh h ?ﬁ%ﬁﬁggﬁlCﬁVSP%1£| acent to

OWs a state body

R e EPSEtro”cation
enmbodi nent shown in FIG. 1toFIG 8 in the follow ng
pBfntke FPPstLofdy-is different in the 45 points that:
the rack 26 is formed to protrude fromthe bottom of
thgecﬁé -boe\shig rﬁuu:hhesladeothémemaalpéé imwihieh oerbuffer
S;f the present invention is applied to the sliding door 2.
In this case, the case body 12 is embedded in a lower side
of the lower guide rail 125, the sliding door 2 is suspended
by the carriages 108 so as to travel in the upper guide rail
106, and the engagement pins 3 engaged with the lower guide
rail 125 are protrudingly provided on the lower surface of
the sliding door 2 so as to perform a guiding function and
serve as the engagement pins 3 of the buffer.

FIG. 23 end FIG. 24 are plan views of a sixth embodiment
of the buffer of the present invention. FIG. 23 shows a state
in which the hook body 61 is at a waiting-posture position
for waiting the engagement pin 3. This embodiment is

different from the first embodiment shown in FIG. 1 to FIG.

8 in the following points. First, it 1s different in the
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a narrowed part at the right end of the tension coi

spring 36 is sandwi ched by a sandw chi ng portion 130
which is protruding fromthe bottom of the case body

12 above the rack 26 so as to be fixed, and a

narrowed part at the left end of the tension coi
springs3tdts: shrdniched by Zomwartdioghs eigrugefitioonti8 bottom
which is formed to protrude fromthe bottom of * the

sbtdte 3hse[9d@]1 Funt figs AR, illuksrdtéfienerhel Dokde side,
poi nt that t he hook body 61 does not have the

opes At L Hg r‘i‘&h@Sengu{bﬁ RS @er?@f@irll ik®1 spring

prOJectlng ortlon |nstead o) e engagenen

p ortto t rusions mh ch a
46 R ceRaut £F Mtﬁe 4 pabhai R SReedak 9 oligo; RhFets
to attach an unillustrated upper cover are denoted by
1B2oERAAARE. T thedropBomiql tarafpFe h@ﬁﬁthﬁhéb§V?d¢m@ifaCk

door is to be closed, in the buffer, the engagenent
p 6 §oszesr\ticn@ea§ikhd,fhlnéta n‘EJﬂIEIwecélpiae:ttSathEhe left end of
engagenent groove 15 fromthe left end, and abuts and

sthseguspibY pbessesrihg 8600 sh el chbe 5§t§|§aﬁ@w1chlng
recessed portion 67 of the hook body 61, such that the

“g%r BRI lpked U BCE EUD 4 LA E .0 AP o o

sse ake pad 47 which is prOV|ded on the | eg
rTHacE be
h&®preéssi ng nenber 44 toward the brake plate

28 ﬁu the sanme tine, the engagenent pin 3 is
rel i ablwrthergiored i thedieiainthgr ébespednpotrabri-ius hook
67, and the engagenent projecting portion 64 of the

hioo#ly bddyloel ntiviesvé ridie tdre ragtialg apcgiseedeppotionnéd, but
19 of the sliding

has a cam~-like projecting portion 72 instead of the engagement
stepped portion 71. Pin protrusions which are formed to
protrude from the bottom of the case body in order to attach
an unillustrated upper cover are denoted by 132 and 133. In
FIG. 23, for example when the sliding door is to‘be closed,
in the buffer, the engagement pin 3 serving as the first member
enters the engagement groove 15 from the left end, and abuts
and subsequently presses the right rim of the retaining
recessed portion 67 of the hook body 61, such that the hook
body 61 is turned counterclockwise, and the cam~like
projecting portion 72 of the hook body 61 presses the brake
pad 47 which is provided on the leg 46 of the pressing member

44 toward the brake plate 28. At the same time, the engagement

pin 3 is reliably retained in the retaining recessed portion
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groove 17 to the novenent groove 18. [01231 As a

result, the engagenent between the engagenent

projecting portion 64 and the rotation groove portion

19 is released, and the slider 31 is noved toward the
right side by the elastic force of the coil spring 36

whi’ ¢ hamp drhat esgagemant episd prc g me catitac héd behwekaok body
the sandwi ching portion 131 of the slider 31 and the
sandvmbess ngr fRr{ion i3t it e k@sporkedy 18. ofnchdisliding
course, the camlike projecting portion 72 of the

h dy~61.p S r d147 on the leg 45
o$9§ﬁ28p%gséFn%ﬁﬁeﬁggéﬁgﬂga g?ﬁg? % e brake plate 28.

In this _caurse, t brake plate is.interposed, like a
sandui’th H58ten e BIACETERG S8 AR ROE FYoAReTent
slider wall of the slider 31 and the brake pad 47 _
aPracheding paetiey &t antk thsr éesphdonembepvaqpontion 19 is
braki ng force caused by friction is applied to the
nogdéaeRedpf ahbdetsei derd8t, 3ands tihevend vieswentd tdie tthieght side
slider 31 is buffered. [01241 In addition, the rotary

dBypere A0 d s fd X¥RE3 deOolthens! ¢dter sp3linggdnd FhecHDyEdBMes as
of the slider 31 is buffered by the buffering action

CQL{.S‘eergsibé/n E?%iﬁgt%é’%%ﬁ%ret%ggtgﬁe {E%\Zl@ﬁg:hing ort;’o_in 131

resi stance forc eeth pi Nl on “gear
attached . to t rotatj on axis, af. the raot.ar r 50
SRS Sider s mBh e s e i Rt uan n920BE: e case
inner surface of the case body. FIG 24 shows a plan,
vhedrolZ a diratBipncohred, tiHe Frmsiliider p3eipstiBdageeroion 72

an end position. This figure clarifies that the
enfjageaehtepropégt 6hgpposseontiod lofaltdepddok’ bmdythe leg 45

of the pressing member 44 againsﬁ the brake plate 28. 1In this
course, the brake plate is interposed, like a sandwich,
'between the brake pad 39 attached to the slider wall of thé
slider 31 and the brake pad 47 attached to the leg of the
pressing member 44, a braking force caused by friction is
applied to the movement of the slider 31, and the movement
of the slider 31 is buffered.

In addition, the rotary damper 50 is fixed to the slider
31, and the movemeﬁt of the slider 31 is buffered by the
buffering action caused by the rotary damper and the meshing
resistance force of the teeth 53 of the pinion gear 51 attached
to the rotation axis of the rotary damper 50 and the teeth
25 of the rack 26 formed on-the bottom inner surface of the

case body. FIG. 24 shows a plan view of a state in which the
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61 is in the novenent groove portion of the sliding

groove 17, and the state in which the pressing nenber

44 is caused by the camlike projecting portion 72 of

t he hook body to press the brake plate 28. [0125]

When the engagenent pin 3, which is the first nmenber,

i sligeoudjhtisi mbvedbut menendigdes anidbrcaufedst biguessclidwifies
|l eft side rimof the retaining recessed portion 67

f tpAtt BReStAGLgEHEND f@'&:ﬁ.n%“poﬁti}rbxﬁ’cw S tHE Md¥k body
force is applied to t% %ook ody 61. The pressing

agli 9% g{l %ﬁ@ Iﬁ@%lhél%ﬁ @%9&@&%{5% tcﬂgréf %J%lqdflﬂggeq’roove

hook 1 towar pr essi ng

44_is_r ced., The .braki.n rce with respect to the

of Bke T o e T3 it 3 et 8, S S ONBH THESbVEReL caused
of the slider toward left gets over the tenS|on force
obPYtthe e8inr1ikpminRy 36 5w B8 rtdono\ect - enbopkfaodyahd press
the slider 31 slides in the novenent groove portion
othéhkerskedphgtgr®dve to the left, the hook body 61

turns cl ockwi se when the engagenent projecting

porti amhe®dehs @ﬁgé@@méﬁiﬁxﬁﬂ@ ofihi 88 NPVYRARERE r9EOR¥Eher, is
such that it is fitted in the rotation groove 18.

a
| QLaglnes, Pesonal-0aes LhE ERLALY (PEG0Ie otae
the rack 26 is rOV|dedE§%HIhe case F? 12 however,

t he™r IPh%r%Eﬁl 9 prdiA BRITAENSP | m khe §Hate shown
rotary danper 50 and the pinion gear 51 can be

pipviHed Zh eheleakwibedyuragng odxfe RisGapprsiandtFithe hook

26 are plan views of a seventh enbodi nent of the

boffler 6df tiee presening ruentdrornf Tiies canbadivenirdigseting
portion 72 of the hook body 61 toward the 1leg 46 of the pressing
member 44 is reduced. The braking force with respect to the
brake plate 28 is also attenuated. When the movement‘of the
slider toward left gets ovef_the tension force of the céil
spring 36 so as to move to the left, and the slider 31 slides
in the movement groove portion of the sliding groove to the
left, the hook body 61 turns clockwise when the engagement
projecting portion 64 is at the left end of the movement groove,
such that it is fitted in the rotation groove 18.

As described above, the rotary damper 50 and the pinion
gear 51 are provided on the slider 31, and the rack 26 is
provided on the case body 12; however, the rack 26 can be
provided on the slider, and the rotary damper 50 -and the pinion

gear 51 can be provided on the case body.
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a constitution of the elastic neans different from

that of the first enbodi nent shown in FIG 1 to FIG

8. Specifically, the elastic nmeans of this enbodi nent

uses a conpression coil spring 36 which accunul ates
spring energy through conpression. One end of the

conpr é5%4.085 coid F3fr i g a3deé plan e ewengf taudemahth embodiment
direction is seated on the inner surface of the front

epd Ble HUFFGa%E€ bREVpAdsecmnd ivkatatder endstobse@inést has
seated on the inner surface of a protrudlng portion

Wﬁ EQnégiQ{l%éHd Egtlfléogia§?_|€ Pé%.ee&f #4¥ that of

der ere ore irst

CRBSTOERS GRbRRRGC T ot FOr f ehﬁ“ﬁ Each- apedie a1y,

case bod 49 Cainms [1] A buffer characterlzed by
c@hﬁr@%ﬁlwglc meais Of Rehbeanbed et HEGP RefemPre$yion coil
novable with respect to the first nenber, and a

baptengrip wbirbera quuond etk o apthagcm&e:gkyodkzreoqhs:dl@ﬁmession.
slidable in a longitudinal direction of the case body

apfe &l trabhe; csF el dhiort %@qggp@bﬁl@ et nCens ebi tudinal
relatlve novenent between the first nenber and the

g?@&’cﬂﬁn”?gtéeefatéch% EBEQUBH&: HRElce Ud & '¥r§£tteond of

I rect y presses t he case ody or a nenber fiXxe
Fe case
f

t f
BerSSforiady g ABC hae BOTS WY & TRYEREnt AgepRESA on the

pressing state so
inner surface of a protruding portion which is protruding from

the lower surface of the slider 31. Therefore, as well as
the first embodiment, this compression coil spring energizes
in the relative moving direction of the slider and the case

body.
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as to buffer relative novenent of the first nenber and
the case body. [2] The buffer as described in claiml
characterized in that the buffering menber undergoes
a posture change froma waiting posture for waiting
abut ment between the first nenber and the buffering
menber caused by novenent ©GLagmnsher one of the first
menber and the case body, to a retaining posture for

ret ai m ma £ fefie dHansictreiihen. Hy3kolpe iBuhker as
described in claiml1l or 2 characterized in that a

sl i der. %g&%ﬁbh%nb%ra | ongi tudinal direction of the

case ody is provided .in the case body, the buffering

menber_is rotatably . attached to. the, slider, and a .

o1 aot FoCRBREoT R S ho A NG PR T G S Splesh fedthe first

bet ween the slider and the case body. 41 The buffer
crd®ed in claim3 characterized in that the

case body has an engagenent groove in which the first

menber bsffekrahgweeyber@prudckdinethadcade dodys so as to be

extending in the longitudinal direction of the case

Nodsp e sld deinglddablL i A iasedady idhdd®ody and

| ongi tudi nal direction of the case body has a

Jg%g%gggﬁliﬁygﬁgﬂpve in which the first nenber is
relative

'y reciprdcatabl e, wherein the engagenent
groove and the fjt/ipsertio roove are positioned to
e pattiEaay SUEFPERhat 18 ThOdachl S ek M Sl brtypen the
direction and penetrated, and the buffering nmenber is
Figtst amimperdiagpbsde drfffpriffia mewdw dqheggmﬁf@rlng member

directly or indirectly presses the case body or a member fixed
to the case body, and moves along with movement of the first
member or the case body while retaining the pressing state so
as to buffer relative movement of the first member and the case
body.

[2] The buffer as described in claim 1 characterized in that
the buffering member undergoes a posture change from a waiting
posture for waliting abutment between the first member and the
buffering member caused by movement of either one of the first
member and the case body, to a retaining posture for retaining
the first member.

[3] The buffer as described in claim 1 or 2 characterized in
that a slider slidable in a longitudinal direction of the case
body is provided in the case body, the buffering member is

rotatably attached to the slider, and an elastic means for
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[51 The buffer as described in claim3 or 4

characterized by conprising: a rotary danper fixed to

the slider, a pinion gear fixed to a rotation axis of

the rotary danper, and a rack fixed to the case body;
wherein the pinion gear and the rack are nmeshed with
meacihotdher s1ipétr Thepbobided ds=tdesor ithed siindelraami3tlos case
4 characterized by conprising: rack fixed to the

wdder, rotary danper fixed to the case body, and

pi nion gear fixed to a rotation axis of the rotary

f@gﬁ:r 'hﬁwﬁﬁkggghé%t eﬁﬂ%&ﬁngéﬂiﬁrhd chﬁ%a'&%%&%% in that

the case body has an engagement groove in which the first
member is reiatively reciprocatable énd which is extending in
the longitudinal direction of the case body,

the slider slidable in the case body in the longitudinal
direction of the case body has a fit/insertion groove in which
the first member is relatively reciprocatable, wherein the
engagement groove and the fit/insertion groove are positioned
to be partially overlapped with each other in a vertical
direction and penetrated, and the buffering member is rotatably
disposed on the fit/insertion groove.
[5]‘ The buffer as described in claim 3 or 4 characterized by
comprising:

a rotary damper fixed to the slider, a pinion gear fixed
to a rotation axis of the rotéry damper, and

a rack fixed to the case body; wheréin

the pinion gear and the rack are meshed with each other.
[6] The buffer as described in claim 3 or 4 characterized by
comprising:

a rack fixed to the sglider,

a rotary damper fixed to the case body, and

a pinion gear fixed to a rotation axis of the rotary

damper; wherein
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the pinion gear and the rack are meshed with each other.
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