[0001]

[0002]

[0003]

Descri ption 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 pr eventiesgnipdiem cl osi ng of the
sliding door. This buffer stopper fora sliding door

BHAFER 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%ggnlggglgggﬁgal direction is curved in the thickness

ection is Known (for exanple, see Patent Docunent
1). [Q003] As anot her buffer there is a constitution
in WnFEﬁ EF O ar i MNP HEL AT % tasi Mgt 5Pl tPumirhtering
di sposed in the casing wherein the casing is filled
wialntal et Imgoereni |of s2 stibpot treeinbdy and ar r$ecofid xeember .
to a pull-out rail, a pinion gear is fixed to the

Br@kakbandarirs of the rotary danper, a slider is

horizontally slidably attached in a groove of the

carri @Emvehhﬁoﬁgmr das aukaek QFSH}Eds Wi g t@ﬁegw@y been

gear, one end a tenS|on sprlng |s fixe
sli.er and th

PPt TR RstH (o o USEITSLERE (R PR g violent
bcufcrselrrllgn(g‘)fe}:ck}é g?lging%%orIOt a ¥11g%3n1_?fefrer tslggpgre%rgor a sliding
door has a substrate fixed to a groove rail for the sliding
door. A constitution therecf 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 constitution 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 1s fixed teo the carrier. This buffer is used such



[0004]

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) Patent Docunent 2: US Patent

Shedi f fesinemn kefferése, 306lon sdcbhd dlanhdampeird the drum
colum; FIG 1 to FIG 10) Disclosure of the

lirsv @nteisare Pregial ierst (20 HetaSolived shy et be theeptiter periphery
[ 0004] However, since the above described buffer

YO daiy &ddingarondaumdanged to reliably
cl ose a slldlng door which is serving as a moving

r s, of s r f S a
P{FaFE oPYatE Ep%,érffgégngé héﬁéséﬁnéﬁp Repkapn"Bpeiopen
speed for cI03|ng the s dlng door, i.e., the closin
Eafé@a) Fazebhst ¥nt . H?m?e%%‘}e ORbertd He G165, r?gaélﬁee‘gG
of the sliding door is different, the buffering
Petéett Deowmespondi H§ Patehe Spﬁcéfhga§¢eedNoﬁ thé66,306
slidi ng door cannot be obtained. Specifically, when
(¢beortiosbhgmapeediofl tbeushi dFng.dookoi 16l ash) the
sliding door may be bounded back due to the inertia

pibaiotheesbEding ¢RQEnPAS, On the other hand, when the
cI03|ng speed of the sliding door is slow, there is a

Ien1 hat h sI| do .be stopped before

HEPLRT b RobaosPired Bunpnbe Ehy RE88a" The publi ol v
knomn buffer for a drawer involves a problemthat the
enti riC¥RNAEe 9 %nIMaegaROKReRAS SaR1 BB et L Faw i Higprper for a

wei ght such as a sliding door is to be 2 buffered,
silice nichéobufifsea r sahjed ¢ e bidih by icigsefd edtLdsLngeﬁcyor which

6)

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 closing 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 the sliding dceor is slow, there is a problem that
the sliding door may be stopped before the sliding door is
completely closed. The publicly known buffer for a drawer
involves a problem that the entire device is enlarged when

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

i fr st rede mievceok he Heu o aghirenissr 2 Dufdier ing eSéketngelely
the Problens [0006] A buffer as described in claim1l
hashe fotsty npahesr. a case body rel atively novabl e

with respect to the first nenber, a slider provided

' n tli’%e ?%%s @ylﬁgeﬂﬁlb? ﬂ%gsbegﬁb%SCbﬂplilshed in view of

ongltud nal direction o case body,

u rin nmenber . r ot at abl hed to the.,slider; .
e BPHETRLPB L Ta? (41l Cdifbe ] STPoPAEBANELBUGHE LR 18 to
abutment with the first nenber, has an _engagenent
BYeHhed @obvﬁéﬁrowhécbaﬁﬁﬁr6F€é?Vﬁgapbﬂﬁiéﬁlﬂ6reffeCt
directly or indirectly pressing the case body or a
aenbespbndtdyg to e noadedgbedgedant edvtesr alrengfwchb first
nmovenent of the first nenber or the case body while

f&hieiRi BY the Reessiingesbate caused by the engagenent
stepped portlon or the camproj ecting portion so as

t r tiv nt of the first nenber and
et & case%?g? d%HgQ%%ﬁaﬁnﬁferlng nmenber which is

r tatablg attached to the  slider provided in the case
bodyAsBu §etoaBederraibed %QIQ%ﬂén‘PoﬁﬁﬁtuélﬁéFSt member, a
direction of the case body directly or indirectly

pres besivt hel shswvebpdywblchwinbrtmapddixed the tthestagember,
body 3 through abutnent caused by relative novenent
ffsihgefipBdvided in the case body so as to be slidable in
a longitudinal direction of the case body, and a buffering
member rotatably attached to the slider; wherein the buffering
member ig rotated through abutment with the first member, has
an engagement stepped portion or a cam projecting portion for
directly or indirectly pressing 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
caused by the engagement stepped portion or the camprojecting
portion so as to buffer relative movement of the first member
and the case body.

The buffering member which is rotatably attached to the
slider provided in the case body 5o as to be slidable in the

longitudinal direction of the case body directly or indirectly

presses the case body or the member fixed to the case body

3



[oo08]

[0009]

[0010]

foo1l1]

[0012]

[0013]

menber and the buffering nenber. Corresponding to the
pressing force, the friction resistance force with
respect to the relative novenent is increased, and
buffering corresponding to the relative noving speed

of the first nmenber and the case body can be

wohheyedab 0008t dhesbdf ber rasateserinbedmentcbéi ph2 First
constituted such that the engagenent stepped portion

Erbde LRI PhOI BGEEBLing RERLELN UodNEs WM Bid Ndo the
menber presses the case body or the nenber fixed to

the case body indirectly via a pressin nber.. .
O S hEOTT f o et tetEl PR FIPET AT Sy &C with wespect
constituted such that the buffering _nenber presses a

U5 diee pratetiveeloyenenRe 18asBCHaFS ) 0916] PrhéChifHer

as described in claim4 is constituted such that the
posid sponding e bhake @b nevady uteads] ofithe e rattdtember
direction of the case body. [0011] In the buffer as

Aescrhdeda s Bbayndn Befbhahiabuliting surface to be
brought into sliding contact with one side surface of

t he k e_Ls n.th i der; [ .
buffgbgaguggggrﬁgegggégg ggn%% ﬁ%%kg ?o%%réggéﬁééﬁEbd such
fixed to the slider, i nion gear fixed to a rotation,

a
Hats tht tRE9ereny ahfperd BAACLORatk FlRefFoPrhdecting

case body, wherein the pinion gear and the rack are
prasthieen vk Fheabhfserang ho0kel Byesses tdipicassebgdyver the
constitution, a braking action of the rotary danper
wadib & Buikeer t & ¢ hact 408 bedselhdirdfel yeshl agredsing member.
resi stance force caused by the pinion gear and the
TackyRaShiffer as described in claim 3 is constituted such
that the buffering member presses a brake plate fixed to the
case body.

The buffer as described in claim 4 is constituted such
that the position of the brake plate is adjustable in the width
direction of the case body.

In the buffer as described in claim 5, a flat abutting
surface to be brought into sliding contact with one side
surface of the brake plate ig formed on the slider.

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

By virtue of the above constitution, a braking action of

the rotary damper and a buffering action based on the meshing
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[0014]

[06015]

[o016]

[0017]

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 nenber. [0014] The
buf fer as described in claim7 has a rack fixed to
the slider, a rotary danper fixed to the case body,
Peisli &t Hhoe Hor@eakubierdasy theapiniahigamxhd the thek assist
rotary danper; wherein the pinion gear and the rack

@& pshad u LB eBaNanldies s Hlleq EONeiidati PBA Sndirectly
obtalned by reversing the arrangenent of the rot ary
[ udi n the i ni gear and ;t.he .r
RRPTEr™61 CF o1 Air®. DO B (5L ST 465 LRafhgs Sae body
claim6 can be obtalned [ 0015] The buffer as
Riaselre beaf faréngi eBPAEs an el astic neans for noving
the slider between the slider and the case body.
[ 0016hel bulflfies easdeswoirébetihénabiibtimng hasce taokeflikgd to
novenent of either one of the first nmenber and the

cRse1kedy- r gadhiesy aargﬁf)@%tle;rera PEE NAE M8 BRIRW aﬂa a pinion

el astic force of the astic neans by virtue of

t f ff .
S50 0308, £ L 95 P8 TERDCE O BB LD s
e s ey %%:53%31;4gg@?a;éeg%@@a:ez%gagegf%@am@r

retaining posture. [0017] The buffer as described in

cdmE i Qubasnal £ @idtEingd by secdrsihgttheergifosmiens of the
menber has a retaining recessed portion for retaining
tdeafi r SdmpeAbeticl @dind ScHORith idroRGaM bhd ke Tack in the

novenent of the first nenber or the case body via the
EﬁfﬁéPkﬂgclainls, and effects similar to that of claim 6 can
be obtained.

The buffer as described in claim 8 has an elastic means
for moving the slider between the slider and the case body.

In this case, when the abutting force caused by movement
of either one of the first member and the case body reaches
a predetermined value below the elastic force of the elastic
means, by virtue of rotary motion of the buffering member
attached to the glider, the slider can be automatically
energized by the elastic means in the moving direction after
the buffering member undergoes a posture change to the
retaining posture.

The buffer as described in claim 9 has a constitution such

that the buffering member has a retaining recessed portion

for retaining the first member, and is moved along with the
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[0018]

[o019]

[0020]

recessed portion. [0018] The buffer as described in

claim 10 has a constitution such that the buffering
menber has a nmagnet, the first nenber is fornmed of a
magneti ¢ body, and the magnet can attract and retain

the first nmenber. Brief Description of the Draw ngs
heed8¢nt FIfG-hé|f iAe exnphbdedpehspsetde bedyiele shewragaaning
first enbodinent of a buffer of the present

f@y@ggégnpogggggl [FIG 2] A plan view show ng the
buf f er shovvnln FIG 1. 6 [0021] [FIG 3] A side view

Showrga Lyl Ler ashauald LGl teoagt LiShebl cucion
exp ana Vi ew's ovv| ng €

posture of the buf f er shovvn in FIG 1 before abutne t

Sieh thethibrePRAGSRERBETS YOGS PHIRINST. Afe Tirst Tmember

expl anatory view showing a state of the buffer shown

is F@ed o sampaneicnicngopystane e neionetr evai afbract and

is perforned by the buffering nmenber. [0024] [FIG 6]

Abr xRl enat of ysvi awmbBew ng a state of the buffer
shown in FIG 1 in a puII-in retaining posture caused

. s[FIG 7] An
Brkepxééflt I}%ﬁlﬁu ewéfowl ng a sta e when the abutting

forc ft ffer inFIG 11is_s 6]

[P GUEGE A Texhi aREPEPY=0: REFSHOHF hG° ov SFht SEGHERS: Rofizet
abuttl ng force of a second nenber of the buffer shown
¢pbpggnent of a buffer of the present invention.

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



[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

1is large. [0027] [FIG 9] An expl oded perspective

view showing a part of a second enbodi nent of the

buffer of the present invention. [0028] [FIG 10] A

pl an view showi ng a fixed nmenber of which position is
adjustable in the case body wherein the nenber is

fi xed[FhGa 381 atfe divenhiicty tdreowdirst drinee butfeieef redmwro in FIG.
the buffering nenber is increased in the buffer shown

in FIG 9. [0029] [FIG 11] A plan view show ng the

fi xed nenber of which position is adjustable in the

case er el rﬂﬁgggg §eg-

whi chP?ﬁé'g}stgh%e)géh%ere r thcle)é‘rt%}11 % f?%&@%%é%altlng
B LSRRI A, 8 B o
a part of a thlrd errbodl ment of the buffer of the

or éEte g mamier - [0031] [FIG 13] A fourth

enbodi nent of the buffer of the present invention.

[0032]FIFl & ] 14 Ay lamat ey shiow nthapiatd Dfsteadfé féh the
enbodi nrent of the buffer of the present invention

RO [Fdan 18] PAPerSnertd we td &%

whi ch the buffer of the present |nvent|on is app |e

r%taa eqltngLs %8 rfor[mo\?a‘:'ﬂ% ttﬁ}lqeakbu]f%erl er > C%%’ve

an exa ‘esent

'pPZlﬁ”blf'“ﬁa?v o) Ao R T e rr[enoc%%?r%@éa”%a%%]eof‘\ the
pr esent inventlon is applied to a hinged door. [0036]
PrifGer1 ghoRnpénspEet ilvénveemi bl - i her ebainpirey stemimzen caused
FIG 17.
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.
1l 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 of which

position is adjustable in the case body wherein the member

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



[0030]

f0031]

[G032]

[0033]

[0034]

[00351}

[0036]

[0037]

[0038]

{0039]

[0040]

[0037] [FIG 19] A perspective view of an exanple in

which the buffer of the present invention is applied

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

of an exanple in which the buffer of the present

invention is applied to a sliding door. [0039] [FIG
LR Hars pernhste 34 epBicethotrhdrheexarifier ishahi ¢cin FIG. 9.
the buffer of the present invention is applied to a

slidi npIGdode] [MW4ANpldddd 2 spkdqaeinspecidweshbiwewPla part
further another exanple in which the buffer of the

RIeseph i FAVEHA Pnd s RBPLLED I fre A oF LHENG-HOOK+ Bvention.
[0041] [FIG 23] A plan schematic view show ng an

exanpl f e pbuffer, .of the present_inventi in

otat SURER  aTT dF E R USRS o NS Py Bes "ofy the

A plan view showi ng the buffer showmn in FIG 23 in a
AT MHSH-¥He first nenber is retained. [0043]

[FIG 25] A plan view showi ng anot her exanple of the

buf f et FdE. tiHd pRgslent viaveritdwimg a rerdt af @ fafth egbfdiment
the first nenber. [0044] [FIG 26] A plan view

YOWHY Hulrer exasipl eh S homsdrit Alwen®onn a state in
which the first nmenber is retai ned. Best Mdes for

Carryj h .on_[004 h LNYS,. 1 =
Cor YA e RSP OTLO0E) P IEEpBR which ene
imlar er are denoted by the sang reference,
<i oF TRSAIGSCr (5 VEh ARG HF GPPLFY $O08 S by doot.
covers are renoved and not shown.
[FIG. 16] A 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 decor.

[FIG. 21] A perspective view of another example 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]

[0043]

(0044}

[0045]

[0046]

[(0047]

[0046] The constitution of a first enbodi ment of a

buffer of the present invention wll be described

with reference to FIG 1 to FIG 8. [0047] In FIG 1

to FIG 8, 1 denotes a sliding door device serving as

an openi ng/ cl osi ng device, and, for the sliding door

devi c€F18; A3paiX roan Grededivd ithivi amhishasitcared egpgimpde of
rails having approxi mately-U shaped cross section is
athteadhetf ¢ afppere gnek sdrowemvepeaniang ipera metagres wafitdmg for
unillustrated rectangular opening. In addition, the

pald ofr guUiglendeat | s has sliding recessed portions

provi ded along the longitudinal direction 9 of the

id oy d Jhayvi . f
T CheERS: T2 A BLElTvuRE FRAPER] AEIPRES HRRNESn Frc.
rails are attached to the o eningwferineters of .t he

dpenithg iS5+ Stiat FPA T hE e ST 5y rcdesisetned.
portions thereof are opposed to each other in

par al [BIG. [ DD48)A Wrabverew shractirmpanerher example of the
flat-plate-like sliding door 2 serving as a door body

i ddald vl racheshd drivietdain iof a gwade RalikSngeyelr the
that the opening to which the pair of guide rails is

atit.aghed gan. be opened/closed. Mre specifically, the
upper end of the sliding door 2 is slidably fitted in

h  di d i f th i d i | ,
e CTELE) Bep eaeaied PO ian Of d he OULAS I8 Lhown in Fc.

opening. In addition, the |ower end of the slidjng
doori 2 g StAteyds yirith dd'g F e IR hg T ScistiEd

portion of the guide rail attached to the |ower
BepenMndepefpmeCerrpfingh@ubpehengnvention

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 aslidingdoor 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]

[0049]

[0049] Furthernore, a thin-long cylindrical engagenent
pin 3 serving as a first nmenber upwardly protruding
fromthe 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

1451 a3 liss2gA BAYapenkeRe Potle 2f adrepgesl grooves
protrude in the axial direction thereof, i.e., the
higi dgiite diorectandral ekcthens| ttdemgodpoand, thadgusde rails are
protrudi ng perpendicularly to the upper end surface
oft ddeh&d itd RBedepenihyrpHLIMDF €rs td1e t1RNGAGEABAL iR A state
3 is one end portion of the upper end surface of the
di i iy st ' [ di rect.| 10
S s R SR P U E TR0 S e Bhposea

surface of the slidi oor 2. The engagenent pin 3
i G YT YR pﬁ%’{ﬁn]g]e on the upper end surface of

an approxi mately-rectangul ar flat-plate-Ilike

att achasRevprat e recimnghlas bkataahedtonlibe wbdynentpor 2
surface of the sliding door 2 as an attachnent

reeimg [D050]ddkamdy 6,5 & tikdablwnrgtached to the pair of
approxi matel y-rectangular flat-plate-like sliding

feheses, 1duks aldachedobang t&%ﬂﬂéry@h‘é@#aggdopfguide
tthe sliding recessed portion of The guide ra

at.t.ac p eni | met er t he .
3Gt et el QEOHARERIRT. Yol Soeciticanty,
vi ol ent - cl osi_.ng_prevention device servin

i ng.as a, buffer
61 FPEFENERALT HSPildhgIdBsr* 4 PenSbéPRg LV bl kReflyin the
cl osed. The sliding door closer 11 has a thin-long
appraox greteateseat treamgul ey ol dtheploatield ided Icagdadimdy to the
12. On the upper-surface side of the case body 12, an
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-leng 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 therecf, i.e., the height direction
of the sliding door 2, and is protruding perpendicularly tc
the upper end surface of the sliding dococr. 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]

attachnment recessed portion 13 which is recessed in

the longitudinal cross section of the case body 12.

[0051] Furthernore, on a bottom surface portion 14
constituting a bottom surface of the attachnent

recessed portion 13, a thin-long groove-like
@ﬂpg?afg@}%htatgtb@v‘el%h‘aiwgzqrﬁ‘eer lodngheudppalr eihd estifmre of
of the case body 12 is provided. The engagenent

gheo\sd itG Mipslcaomizdt hTaki ghyhyemanhgepinhan ish@rotrudingly
di aneter of the engagenent pin 3 such that the

IRNoPithe Jiffed ROVSIdNG- Loy £ 1s slidably
engaged with it al'ong the Iongltudlnal dlrectlon The

SRS P il P O P G e

direction to the front end side of the case body

itnwhAED dfgRtGAFREF o rele i wrpevoind spediFseai ;}zhet ﬁéldlng
engagenent groove 15 is vertically penetrating the

case Bodys P athercdimregmn tmentdee front end side of the

case body, and is comunicated with the front end

sur f ag&a9fhihe, casenbedyodd. apﬂb@mﬁé)t@lyfeb@ctangular
engagenment groove 15 formed fromthe front end

%‘irf ?ﬁg&f tl*l@{ec ?Lsgq%g}y ?l%geh:e %tt I%Eﬂgched to one
reces portion formed as a s groove
rOV|ded n.the urface ortio 14 of th ase
o LAy REF o e l%%gof&%ﬁ%sgecg@ﬂrﬁép&OEftﬁt%@mde
engagenent groove 15 in the front end side, a guiding
sgiflagetpehedone B avyicee ] SPepeny Per nehener £ ttdsepe@ning.
fromthe front end side of the engagenent groove 15
Taepravidded. dboe glicdieng 1duiktaeevpoitnorcl6sihgnetreoration
as guiding surfaces which facilitate engagenent of
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 portion 13, a
thin-long groove-like engagement groove 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

11



[0052]

t he engagenent pin 3 with the engagenent groove 15
performed through novenent of the sliding door 2.

[0052] In addition, in the bottom surface portion 14

of the attachnent recessed portion 13 of the case

body 12, a thin-long groove-like sliding groove 17 is
piroom delte Jéret &t i @f nghgriooveon 1Juhtaca povenent 14r bovehe
portion 18 in the longitudinal direction of the
atdraehiedind Beaseetd iR tbothd TroheefBVEIBEtof §h80¥&se body
portion 18 is provided to be adjacent and parallel to

e fpoage PPV 1941 o e Qe PQLL)

18 ils provi de ro"}nt e %e%‘?%{@%f t eregt%c n@g{atll%n’ the
recessed portion 12_13 in the |l.aongitudinal .direction
TR S0 ante PO L OF PG tdeCACHERE Case body
recessed portion 13. [0053] Furthernore, at a front

elrd fhsrns igrep it a fdemdvergnengr 66de opokheopr a8 bedy, and is

thin-1ong groove-like rotation groove portion 19
ecdnendi ngh tied i hwittiehfdbnecéndrsuffddve oot thehorae body 12.
recessed portion 13 is continuously provided. The

rotetd o g Q%\éeengé’{]éﬂn@ﬁt 1P hase a55hapReQUWNGH thiekerént end
circular arc at the front ~end portion of the case

i tati . .
e, ol ST RIS HEE ' O APl Pi e ecqgeed
in the width direction thereof to one side end portiaon

FOTHHE gt dchdtit" T S e IPUrthdif FF AW RF i idtes in the
direction thereof. Furthernore, the rotation groove
portttion sig flage pomtinincat edf witthcele Pedntland fofrthisgrmore,
novenent groove portion 18 by one end of the rotation
goae bPenidedbskrlimeaddi bifobheofnghgehont o Soivé aC® in the
portion 14 of the

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 parallel to

the engagement groove 15. The movement groove portion 18 is

provided from the center of the attachment recessed portion

12



[0053]

[0054]

attachnment recessed portion 13 of the case body 12, a
cylindrical spring fixing portion 21 which is

vertically protruding fromthe bottom surface portion

14 is provided. The spring fixing portion 21 is
positioned at an end portion of the attachnment

rletésde pergisndinal finacisnythagpaalto difeut epd portion
i.e., arear end portion thereof. In other words, the

st itige fdbd anghrpeitt | oscdsed goovicdedl &t a corner

portion of the rear end portion of the attachnent

recespgdiREERbOR, ak3a £HM SORE MDA PINEE RO ﬂn@ﬁeﬁénhgﬁsoove
a cyllndrlcal nar n body portion 22. At the upper en

f th K |
ST 3 v HoRa bhinefErv el §uf THiatiTRE S hereion

mai n body _portion 22 is cgoncentrically forned 005 ]

1P §4APPAORY it tERe T e ddRgaitAophet rtééra%ﬁ@cgm%t grecessed
the bottom surface portion 14 of the attachnent

recasised pbris orentliwfus e waseidedly The agiredtirndigrpove
portion 24 which is upwardly protrudi ng above the

hoidtaresucf age Pehtbencddveés 1ivy agtptdyldpramdat the front
therewith. The protruding portion 24 is continuous

suﬁgw%l%%a&f% and ot hEy Si gg ¢ PthElBI:]egP@(BY;@:portion

ce portlon 14,” and reaches appr oxi mat el 'y=cente
ortion 14 in the w

tio % ttomsurf i
Y e e Eon R ST Fhcl B e B T RGE RO i & Lo
24 positioned by one side of the case body 12 with
rjé)sﬁélcﬁ:h?ow%ﬁ‘éhvwm?p@}@%&hwoﬁ doaopeafidareréeortion of
al ong the longitudinal direction and the vertica
ditree Gt toarchode rith er evzses dab dyo 1121 01Ol 3 hien oteerwisdide direction
surface of the protruding portion 24, a rack 26 havi ng
t@Rifkof. 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. In other words,
the spring fixing portion 21 is provided at a corner portion
of the rear end portion of the attachment recessed 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]

25 in the longitudinal direction of the case body 12

is formed. [0056] At one side portion in the front end

of the attachment recessed portion 13 of the case

body 12, a fixing groove 27 is forned. The fixing

groove 27 is provided in the side which is closer to
tthdipkoat kef enhergad e wodyen 2 3t haninge dieaehsentarger than
recessed portion 13. Specifically, the fixing groove

Zhdts ofexdendiaiich foaam tdeer tfircont2 2nd eforides tatitcadline ftormed.
recessed portion 13 to the front end side of the case

body 1R, 2@nf:iben.a: ReRt salicac oY BN9LeAOWRHAside of the
another S|de of the case body 12 so as to forn1an

Eufst i sur aceng%vegloﬂomt%otlhe aEE% Ex hg geagl Ttion

a dirstal 3''br ake plate orne
t he dlstal end of a thin-long rectangular flat | ate

Hoty & NS aP1d%hape 3 PFPETRH T et §Pxed? which is

[0057] The brake plate 28 serves as a sliding contact
memzerd L grmedcwding arbaeseariiee bot ot alur faurd hermoirasy 14 is
the brake plate 28 is housed in the attachnent

riepessed Perid Oed I hdrdwietn | ongiet wictaludinegdran f 24 is
the case body 12 in a state in which the distal end

SRR AT LSRR Lo, o

t he base en ? br ate 28 abuts the front-e

Sl P8F {) btaﬁ?@Fﬁa b8Ft?%EPF%“B?t‘? TTEs eBé’é&i‘tlon
12. However, |t may be shorter than the abutting

lagh e, b@ﬁt@%eﬁr%ﬁ@e Pretipnaké bt &he v8dLs dbieell ¢m. The

the attachnment recessed portion 13 in a state in
whidzh siutr fiaxes pefc étlecapay t Fndimgneont dvhwe $ eposi deoned by one
surface of the interior of the attachnment recessed
side of the case body 12 with respect to the 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 to 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]

[0058]

portion 13 of the case body 12. [0058] To the

attachnment recessed portion 13 of the case body 12, a
slider 31 which is slidable in the |ongitudina

direction of the attachnment recessed portion 13 is
attached. The slider 31 is attached to be relatively
nvebre vt déspadtend athe brake moalye P8 fThaes| bddrending
31 is fornmed to be an approxi natel y-rectangul ar fl at

ptied edihend n@nal wirda hth appr eng rdcian gaual et Beavwedbddy to
of the attachment recessed portion 13. In a front end
PRLYA Ol Of - Ligp el 1 et BleadsnThkal Regehlon groove 32
extending in the longitudinal 15 direction of the

slider, 31, is,.for . e fit/insertion. groove 32 is a

o 0oV ST EnPG 2R BSthe EngEGERENE Spn o I6LF RO Ga Loy membes
t he upper end surface of the sliding door 2 is

stoamed ¢f i Heeexegrdsd ¢ metad, aﬁargagraowedttme brake plate
slightly larger than the w dth of the engagenent pin

X8 The Hovdedsent tlon gronvemS82t rscepsadtpwatdoone3end the
side of the slider 31, and provided in a state in

M&r@t{i&ﬁdﬁ%‘?ﬁ’i&%@:&i&ﬁf peUdhd Besel b88Y 1Nihhe state in which
C

t hi ness direction of the slider 31, i.e., vertica

e
et o Menddhe} ongl el drecs ] enelotSie 27 os

engagenent groove of the cas 1
fit/inser%jo [e]e)Y, Sﬁ%és co nicated with the
SR PG Rodve | % REVER (HIAH® 4h Pedt PohePACA such that
state in which the slider 31 is slidably attached to
ttHee Hesgchngml thedssalie pdatticond I wis tthe Easetbedy surface
12. [0059] At a front-end corner portion of the slider
Hf tthe pdindrdics) wprdirg fidxiofigtper thea B3dy 12. However,
per pendi cul arly
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, aslider 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 to 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



[0058]

(00601}

protruding fromthe |l ower surface of the slider 31 is
provided. The spring fixing portion 33 has a

cylindrical main body portion 34. At the |ower end of

the main body portion 34, a disk-Ilike portion 35

having a dianeter larger than the main body portion

3 jectopmedf [00691ideredh, isofohwedni ThwdiiB4indertion
the spring fixing portion 33 fixed is one

| prgpdeidiongs £aaopeet 1 0o efhiaktcehk SiFd f@nadbt pii 8hutitsached
a spring nenmber serving as an el astic neans forned by

i rald Yo i dK as EopRer V¢ Jr%aag{g!} #356 %aﬁ:lably

an elastic force in the Iong|tud| ectlon 0

coil .16 sp 6., The,qther en t.h oi

S5 TR PG E Rty e diAoey TONER S TSN dSEHE Tnep e the
body portion 22 of the sprlng fixing portion 21 of

tHe tida e By engagemendt §ie, 3-t heheotit Aprsat Ben groove 32
energi zes toward the relative noving direction of the

sild darer8lt award hne aged boidie X2F tdhreoughider @ist wrel provided
change to a pull-in posture of a hook body 61 which

wirl la e desGh bﬂ@!c'haliﬁrpeﬁ@@@i]:egufﬁlq@ﬁ?@ré?he ad1 0€r in the

side end in the | ower surface of the der 31, an

tém@ssoa beelégogg ﬁg%lpgjagg&h éonegwﬁ' al irection.

|rect|on O the s ormé surtace

n rtion 37 in, the ht direction,
E a?aﬁﬁ 80 SHFFGLEOT Gkl §ngapFEent groove 15
abuttlng surface 38 which is brought into sliding
ot Gash ey side tharfhetinterhionrakecyt ate 28

which is attached to the attachnment recessed portion
Eonmural s witwhitoh ddmpagdnelet groove in the vertical

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]

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. Furthernore, a

t hi n- qug@flat plate-1ike brake pad 39 forned of, for

f et igherated @it ithataaidhedring tHe in the
abuttlng surface 38. The brake pad 39 covers the

abarid i thgd s f adier S8t iom tihe dicrgl twdihal mdihesbd prp@ngion 22
the wdth direction of the abutting surface 38.

[@@%19 40 Bediztiixang 98t hen aver t%léréélgé b%fdyt be, S'mﬁa%refore,

a locking portion 41 is provided be “opposed

b f f 38 of . th bug L 37
2 an Al S e, ool e abu iy el o o
portlon 41 is positjoned to be opposed to the rear
ShidF Prt3drP b “hheS hbiRti i 3ud ke c38e hofycknghrough a

groove 42 which is extending in the width direction
adfosthers|dldergs8td s poddednt pobéuadj afeatnooktiedy 61 which
| ocking portion 41. Furthernore, adjacent to the side

Giioserpe tqeddheife@ntaesnd, of the slider 31 than the
| ocking groove 42, a |ocking stepped portion 43 which

s po??%tﬂ@?ﬂo§80h rHHe é&%% ghatfﬁ1§ﬂ9&]se&agﬁrgac? of the

thereof I's receséed conpared wth the tal
ositioned in

tep ed | ocki n ortlon 41
e TR B A e PP PEE kT o br osbendbiS | st
Nbreoyer,la ressi ng menber 44 forned of, for exanple,
a IR i udinak (SRR 1O t ik m%whigd@m%?«elmzf@me@he On the
| ocking stepped portion 43. The pressing nenber 44 is

foormiectdy £ lidrdiahg ta itk pokongnr 8¢t anguiharhdigtt pliatextion,
body into an

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-long 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, con the lower surface of the slider 31, a

locking portion 41 is provided to be opposed to the abutting
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[0063]

[0064]

L-shape, and has a leg 45 in one side and a leg 46 in

the other side. Furthernore, the pressing nenber 44

is locked such that the inner surface of the leg 45

of one side of the pressing nenber 44 abuts the

| ocki ng stepped portion 43 and the leg 46 of the

cithdglacd &8 off the pbessing penbérndd’isf sthalablider 31 with
fitted in the | ocking groove 42. In other words, the

lzegafbthetebbewather tsméiqdﬁkﬂﬂbep@r&wnnmnﬁmm%drﬁed to
slidably fitted in along the longitudinal direction

o?d#@)ﬁoéns"e%‘ PR e Rl Y i, Hheraee

a friction_na erlal i s attached to the
fﬁﬂt 88 8F°PF(§ |4égwﬁlécg‘f 1t &X5REGiNge 1 e Width
preSS|ng nenber 44, The brake pad 47 covers the outer
sirfemdd it athdheeg l48lenf3lt He Fﬁé Fsich§ oméebed jegentt to the
is arranged such that the brake plate 28 is
Sandvirchpdrbebweeh, amd riheughtre ,nkdjatedtng thendadd closer
with the brake pad 47 and the brake pad 39 which is

Qki@ﬁ@eﬂrgﬂthhﬁi%Qﬂ%hbn§l§géiqgﬁt%%nQEhEhfoéki fgr¥bove 42,
[0065] Furthernore, at a w dthw se one side portion

AR o B N e B e e Bgen ena
cut away in the Iongltudlnal dlrectlon and the wi dth
&ihreee‘tl%ﬁlo?niih%l%ﬁ%%rtw%f grobragasSedTePRpRred With the
cut-away portion 48 attached is a danper plate 52 of
aistedr wrdamgert 50 fteppEch eclpimg @egean Sl ivhich is
attached to the |lower surface thereof so as to be
pelsdttdlire:d nd e hydZ adlsidid ecd i I damefoove 42.

plate 52 is formed such that,

Moreover, a pressing member 44 formed of, for example,
a metal is attached to the locking groove 42 and the locking
stepped portion 43. The pressing member 44 is formed by
bending a thin-long rectangular flat plate body intoc an
L-shape, and has a leg 45 in one side and a leg 46 in the other
side. Furthermore, the pressing member 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 siider 31.

In addition, a flat-plate-like brake pad 47 formed of,
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[0065]

[0066]

in a state in which the slider 31 is attached to the
attachnment recessed portion 13 of the case body 12,

teeth 53 provided on the outer circunferentia

surface of the pinion gear 51 in the circunferentia
direction thereof are rotatably engaged with the

tfeet rexzBiplfe + e Faiokt 261 ghiatéel Thskes botyadized Thethe outer
rotary danper 50 perforns a buffering action with

rRgffetde dfothevesgnis off tdie shiedeiddloagahdPrdd¥ing member
rotation of the pinion gear 51. [0066] In addition,

igy th r n [ 1 a

e SRV BRI %En%‘;éa%%% R SaTRRETRE g Lea 45

t | di t f i d 31 d
S Fhe P fot 6450l oed 3 At aBoel el SEar top brake

the front than the |ocking groove 42, and provided
aaeer & iit9 | i dred rafovee B anth o 1deghonip tuds hding
side end of the slider. Furthernore, the bearing hole

Dbntaqir oMithed henbirbé&espde dlfosed the hheks gadd t3tawhich is
the fit/insertion groove 32. Mreover, the hook body

61 pahirely S8 Ve Ao Uld e ng BT o Stw@t@if@éy 31.
attached to the bearing hole 54. The hook body 61

press h e b d t hr.ough abut
ngag@?fg%%l §m8§§ gués/e&dﬁzglwr%ﬁs\?g%ﬁt Sof© t V\%Jr?lai?’]rgda teat

door 2, and slides in the case baody 12 together with

ERE QITEST PPEAIAT HaithaiSHICET & st & Uty ARV ROoEféon 48
case body 12 is being pressed, thereby buffering

del ahilgd teementiesf pohbighi Herc@l awal tire tdaseé obgdyudinal
12. Specifically, the hook body 61 undergoes a posture
charge.ion hhauglk abdtentragtilod be tergayeseAB1pl fpFovided.

caused by the

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 respect
to movement 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 534 vertically penetrating the slider in the
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novenment of the sliding door 2, froma

wai ti ng-position posture for waiting the abutnment to

the pull-in posture which is a retaining posture for
retaining the engagenent pin 3 through rotation.
Furthernore, the hook body 61 has a flat-plate-Ilike

res i ool dparecitdon6@f e shddeppet isupfkavédedf tTee bearing
mai n body portion 62 provided is a cylindrical short

stfd BB Whigds i i dridtiabl dhes Uphy taib dur the dearilGit than
hole 54 of the slider 31. The short shaft 63 is

| t4 t n, ti i ' ' ;
R R T R e Ll
[0061%%F thermore,. on the back surface. of _the majn

BORP Hori4 diid 6919 oh IR § i bghgendil BF of ee 7 et
portion 64 which is slidably and respectively engaged

i uH: ivanaiove fB AP ooV hoperid oa PE® EfEd he thet atfesloser
groove portion 19 of the sliding groove portion 17 of

tthe thaseebodyhd2. t Hih € ienJagererniton projpeet BAg pvdd®rer, the
64 has a |l engthw se dinension with which it can be

HdSablowf bt g1 bR e dDvamentugEeeYRgRAEAHOR 18 rc¥fatably
the sliding groove 17, and has a w dt hwi se di nensi on

A 'q%)i C gﬁﬁ t ﬁgl fi d.in,t rotatiqn
\égrto%vcehvgr;dor | o)gnl’le %ge 0 r[gﬁek%s [ d?/4n'g g?l%oyg%r}){o:%?idgn G?LTp%esses
Therefore, each of the both side ends of the ,

&l fag@ten oo écthREUEBr EPBRTBAT| €1TR Sibr PRIk Pin 3
a circular arc along the rotation groove portion 19
afausesd ¢y diovgrgndowd pbet EdndiZg §0068%, lanaddiitdesn,in the
on the one side portion of the main body portion 62
Afa dh e dok Dadyyh ey aMitded Hes s ddicldingth i MG@taining

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 tco 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 1is positioned at a corner
portion of one side portion in the rear end side of the main

body portiocn 62.
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[0067]

[0068]

portion 65 which is inclined in the width direction
fromthe rimof the short shaft 63 of the hook body

61 to the rimof the engagenment 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 thBurhbkirmedeswt &de backioirBBie af thaoliinedody portion
surface portion 66 which is inclined in parallel to

tare fawhddieds sak f @cga ponéh©Np 5] ¢St {0 NBertidnt 2 which is
front end side of the inclined surface portion 66

fOrimea15 shd %@éepg%%%l‘{% reeaqsc%ﬁ;é@rﬁl'ﬁ{] e WU % groove

formed to be rec e one side en ro

t he ot her. si d d of the main bod rtio 2 2. .
AR BN, RGO SRESSR PErR 1P S PR TooRf (i s1iding
w dt hwi se center fortion of the main body portion 62
IO RIEC tRthel/ stHetpiaca There@Y al 4i nd e cesparement
portion 67 is vertically penetrating through the main
body] georinomp @2 i@ haBuat hengohei send Amen gleo iwh iln which
the side closer to the front end than the retaining

HecessehePantican 197 rot ke i ABt Re DAY PO td Bb-A2 ption 18
operating recessed portion 68 having a recessed ‘shape

ié%'E%%”Eﬁid§%ﬁfﬁ§80£5e1PP%ﬂﬁ}%%% ge@$§§§gi§8néiéﬁhé¥%n with

and the retai g recessed portion protru

suyrface ortion 69 is farned. Furthernore, at a ,
S PSR BR FortA ARk SaF CAd TBREITGHT H FherfRyR Portion
body portion 62 formed is an engagenent stepped

dcr viforh#1s Whileha | &rdo7ereabitol die ISt.epphdrefonar deadle of the
rear end side of the main body portion 62. The

engageneid ateppet ftor téomagdmdst fpidpebt hansbpressess is
against the inner surface of the |leg 45 of one side

Fo i LI NG ke 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 providedAis 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]

[0070]

f0071]

menber 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. Mre specifically, by
pressing the pressing nenber 44 by the engagenent
stepped portion 71, the engagenent stepped portion 71
oS e T hieh e efradlog ngad- e’ seEdc pars datit &Cheds tapetrhefrom the
outer surface of the leg 45 of one side of the

¥ QRS Wit SRl e r 411 A DUl Ehe shds BYAYasEr©fod e toward
brake plate 28. [0070] Operations of the sliding door

the odigren
gek%zreclgtblpédr ‘ITBO%% %I&IE:I rgiﬁ% gan opglr\gﬁ on gg ﬁtﬁeémrtjt%n 67 is
slidin oor 2 1is erforned, therepy noving the
éﬁg%jquﬁﬁty pﬁ’eﬁl%tr%\'ﬁ'ﬂ% FRrough a‘elh%dn% tiped xapwtﬂe% 62.
surface of the sliding door 2, toward the sliding
door Ehpthermorei dm assstewin AnFilG s2decR@r té, the front
[0072] In this course, while the engagenent pin is

keidngHdd te@ riefatihéngngagesertl goeevenld7 obf tiee arsSiér body
body 12 of the sliding door closer 11 and the

fdd4d Nsekbi oy, 8%%9&%1%% Phcdbe. sl o(i%lon?’é-&} @gng a recessed
engagenent ' pi n he sliding door 2 is 3

t 2 d t fitl t .
Lok o HBhiReR 0r PTrECT el ;f%%gs"%cpeosriﬂ@uon 68
portion 67 of the hook body 61 so as to be fitted
et g, TpBeF3rPhERCeEREdaBRE FRAR BT/ the Erigaldfehsurface

pin 3 wwth the retaining recessed portion 67 of the
ook ilkody6 B 1i < disesed he Fulrdble body 6 ktt @ berpeespedtion of
toward the rear end side. As a result, the front end
girde fart Rend ke diedy &l 01 al8S body portion 62 formed is

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 to 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.
Cperations 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]

countercl ockwi se, and the engagenent pin 3 is fitted

and retained in the retaining recessed portion 67 of

the hook body 61. [0074] In this course, while the
engagenent projecting portion 64 of the hook body 61

is being guided by the rotation groove portion 19 of
trleer i dhg greaosiey Itowing hieh € asegdpayeri?, pime3, haokch is
body 61 rotates about the short shaft 63 which is

fddtRthed Bottiee ppeiNehdehe ratetds tthe §11defg3bang, toward
serving as the center of rotation. Then, the

ent  project i rt 6 fol 0 d
T B e 5 G s bt 17 Grrng Yo Fre.
sliding groove 17 of the case body 12. [0075] As a
ﬁESUIt, t he engagenent between the engagenent
projecting portion 64 and the rotation groove portion
19 i sInridligagedir sgndwhad eshivaverigr@r@nispinhes Hookig fitted
body 61, the -engagenent pin 3, and the slider 31 are

oy etet onddigetent ubveastodHaf chbe 8ase 10dy¥ die By iding
an elastic force of the coil spring 36 operating as a

| on oS RY. alhgogxfelt it A% GO, a%o%% §86LP 3% RNider

the pinion gear 5 e rotary er 50 which 1s

ttached to the slider 31 hed with the teeth .
S o EPE e PR sR o 1 oeabBenBiy g Mk &1 gpesLid in the

along with the novenent of the hook body 61, the
SRFEGERIRT FWPFE EhPrhe kg i ddr/ S1sehieoni gy edd, and
51 rotates with respect to the rack 26, and, as shown
ibxckElgBt éntongbhtinbet wiidth tdrdrsidéndhot hecsisedrpBiion 67
abuts the rear end side of the attachnent recessed

RA tiren hbd 0fbddie €ase kodyrd De thiec h@Oktherein.

Then, the abutment of the engagement pin 3 with the
retaining recessed portion 67 of the hook body 61 causes the
hock 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
61.

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]

{C076]

[0077]

body 61 and the engagenent pin 3 are respectively

noved to predeterm ned positions together with the
slider 31. [0077] Herein, when the closing speed of

the sliding door 2 is conparatively slow, and: when
the abutting force of the engagenent pin 3 of the

I8 difng-oorl Wing lorespect 7 tof thee ¢t@iredy F2cessed
portion 67 of the hook body 61 is snaller than the

el asthe &oreeudt,tbRecenbagpmeng Bérween wheneagagement
buffering action caused by the rotary danper 50 is

éthé'ﬁ%ﬂﬁﬁéﬁt%@ a%@dth@eréPHEibﬁggf@5§§ ﬁé&tlon 19 is
er than the resultant force of the rotat|on

i st ance ) ce mnth res 4 to ea
SJI ey tary ’daaer h%"én EIqlrésh%’ ngthe Qf %’ %]r’ce

of the rack 26 and the p|n|on gear 51, and the
RISy P Tof - t Fed P19 Sé&rdreﬁg?’éear%é“%/\ﬁor RhEixgar end
7, the engagenent pin 3 is pressed by the inner

surftaicen off tthe cestabpidyglEebgssedepostionf@fcofo Hde coil
hook body 61, and the engagenent pin 3 is reliably

Ipieithd B fedet Bigriaed PosdidonspfOy8] On the
ot her hand, when the cl osing speed of e sliding {

door gniorfnf.ﬁ%%&%té vehy fastn #hds ﬁ@@gt | ng tatr' 99 of the

force e engadenent pin 3 0 oor

W t h re pect e.retainin es [ o
oo Ro06ay o OEH &P gr At FrosoF AU des df ot peshed
the coil sprin or, when the buffering action

dedethByc g Sétcaft §haamasek 260§ §heaereribodynke  hdherefore,

abutting force is larger than the resultant force of
tathigarrgmatﬁmmhreemosrmteme bdr tkeohothebqiyi @ln gesr enlagfement
pin 3, and the slider 31, the pinion 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 foxce of the
engagement pin 3 of the sliding door 2 with respect to the
retaining recessed portion 67 of the hook body 61 1is 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]

rotary danper 50, the nmeshing 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

menber 44 is pressed by the engagenent stepped

per tilom Tanben t freahook BOdyh®Irotdey btamkeer gl 4theofmeshing
t he pressing nenber 44 hol ds down the other side

st d peeanie ther bs ake yatadk826anddotReShORi SHrd&&e 9f, and
the brake pad 28 hol ds down the brake pad 39 ichis

1 { f [
Uit At e g Wi,

the 25 engage e slider 31,
i e e "?&&gﬁtfeSﬁfeg i Bingi b5%t it G g of the
the brake pad 47 of the pressi nmenber 44 and the

Hicel haP IS THE RPFeken 397 vmgﬁéle tholkplkady iGl, and the
belng sandw ched t herebetween, such that the novenent
angdesnygageirend ©$nréiithydn®hedrE@raepﬂeséﬂermSned
buffered. [0080] Furthernore, fromthe state in which
tdhesiopesing is closed by the sliding door 2, the
sliding door 2 is subjected to an openi ng operati on,

wher e t in doar, 2 1. ..

novedbﬁg%gfé)tﬁe ?ggﬁf Ehgnstﬁ %%@Igplg gggg?Slldlng
ser, 81] In this_course, the slider 31 is

rdé:(}jé:d 2\ula|s tér? H?ol]&éllb"oed]yy BFho AKE MIGR sl adiidd igr force

the case body 12 by the novenent of the engagenent

g the engrgameit i Siafe, theherldisii rax demdi g witthe respect

coil spring 36.
to the retaining recessed 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 abutting 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]

[C081]

[0082]

[0083]

[0082] At the sane tine, when the engagenment pin 3 is
nmoved to the front end side, the engagenent 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 clockw se. [0083]
fengagesett pnedsi and agad nstiddie b akehollatak§late 28 is
performed by the engagenent stepped portion 71 of the
heeku deeyi Bdo Vi Bidihe B6LESENTwIERDERe 44rhRel fA8ABRA0E the
by the clockw se rotation of the hook body 61.

T ni e | h [ di 0 ;

P A e IR T AT SCRRL R el i R 25 ST wide
or 2 can be subjected to the opening operation in a

SR 17 T REThE BER TP hES AR T DRPEatRSh b Urhetnat the

pressing against the brake plate 28 performed by the

presynent mdniide gndegeneatepsadd OGB4 the rRRE spdteide is

when the sliding door 2 is operated to be further

dpeheslred he hook body 61 is pressed by the engagenent

pin 3 on the sliding door 2, and the engagenent

proj eehi-RferRBLLI, O & 0k dthe hogkHiQdy B cip%r_gigigd@g closed

fromthe novenent groove portion 18 of the 'sliding

B i MaPirboBef T S TR RR ooy b OB o an

rotates clockw .se and changes its posture to the o
VRRG3 f PBSTACOR Ypoth F @D BRPRPReN bRgAgefdnt el iding
retai nment of the engagement pin 3 performed by the

raed 7 hg neves seuvaod thihen £6Pnofenties ok fhody Slidsng door
rel eased, and the engagenent projecting portion 64 of

tdie okl 1 .

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

At the same time, when the engagement pin 3 is moved to
the front end side, the engagement 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.

As a result, pressing against the brake plate 28 performed
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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(00841}

{0085]

[0086]

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. [00861 As descri bed above, according to the

first enbodi nent, when the closing speed of the

sldadi g cdeobe? suyiectgar &bi Vetyopshbng epeirathicon in a state
abutting force with respect to the retaining recessed

A9 Wharkh6Zhef btihee honk dwothodkafisem bhet pagRgai®itg against
pin 3 of the sliding door 2 is smaller than the

B S d s ATy e R dber 44 45
tI%g_lled and the abutting force 27 is smaller than

Tant force of the rotation resistance force

and the friction force of the pinion gear 51 of the
rot aryn Wakpert e wirhignr E5pettldng Pk izcopeatee to be
elastic force of the coil spring 36; the engagenent

@urthecanpkaede! thblhookmboely 6d therpsedet byninteéngagement
position since the engagement pin 3 is pressed by the

Rer o frace Ofi dihey IRIA B NG e eess ed gaRRhen 86 ekt 3
Fﬁe hook body 6f'6§@%he el adtic force o?a%% n% p§%3QCtlng

%‘%Irrjtq% y pr eve for%%or om dé’: IngI g‘t%od%gl:‘ii gi g%tog1 t%ll?g geggment

cl osi ng speed % I|d|ng door 2, before the
8§é’r?VﬁgP°§t&&?p| 8t By tRPoSLHdiRg FHROEE | Rf dé6r case body
[0087] Furthernore, mhen the sliding door 2 is to be
débjtectté nQiﬁﬂiqnxgﬁQRyanRﬂnnnqn11&he engagenent pin

3 presses the front end side of the interior of the

ret aixd agreacessedepdi bady Bl obrdbes ook khady £1d changes

and the hook body 61 is rotated.

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]

Consequently, the pressing against the brake plate 28

of the pressing nenber 44 perfornmed by the hook body

61 is released; therefore, the sliding door 2 can be
operated to be snoothly opened. [0088] If the closing
speed of the sliding door 2 is conparatively fast,

dred smhé labuthamdhieor eeu bt anhd ogegagyt rduet rpi at Bonfragistance
sliding door 2 with respect to the retaining recessed
pstdeoandbhof ribe ibaoto hodyfahd sihasgefedhan dfhehe rotary
elastic force of the coil spring 36, or if the

c force | spring 36 -
I A R SR o PhecaefE PG, Pt foree

resyl.tant .f.orce . of e rptation resistance,force and,,

(fio 1 Gidn 6108 Woeh RESPRATOTIS hot Fick T Fpmel a1y
the pinion gear 51 of the rotary danper 50 and the .
aaEg Eof bheerBrdehrrmiRed rFliHemeincret b iyErastent pin
stepped portion 71 of the hook body 61 presses the

pr éssiprg senbéry 44ewhenethseuhdake botlyt 6] rats inbved recessed
and the brake plate 28 is brought into sliding contact

Wddt itdie dr ake wad ibiofhddie dar &béﬁit% ke A¥AME of the
the brake pad 39 of the slider 31 while the plate is

Rl N0 B20dW $hed riherehal verD. o 110038) o IBerLLakGy. LA 1ap1y
frictron rces of the brdke plate respectively

caused by pressing of the brake pad %g@yf t he :

PP EEE T8 A HHRP S A6 R LIS 6 ophe Lopiiagy speed
31 act against the elastic force of the coil spring

3¢, thadrlaing eloicab? y afiorer Fhg arsen imey éregemple tely closed
engagenment pin 3 toward the rear end side. As a

bgs ulhte, stlhelislg dowy door 2 can be

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
opened.

If the closing speed of the slidingdoor 2 is comparatively
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 colil spring 36, or if the buffering action caused by the

rotary damper 50 is applied, and the abutting force is larger
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reliably prevented from bei ng bounded back and causi ng

the opening to be inconpletely closed due to the

inertia that the sliding door 2 has when the closing
speed of the sliding door 2 is fast. [0090]

Therefore, the pressing force of the hook body 61 with
rdvpedhe beshétangaberen e ipthe Ftatdmngegisfance force and
accordance with the force of abutnent of the

erfgadertenti gp foBcaitith espeett to thkeraekd Mifmgm the pinion
recessed portion 67 of the hook body 61 depending on

gg’l,ﬂald'glf eRae !:81:599 §aRSE PG G ReRd tak éﬂﬁs%hbdfé‘ﬂce of the
oor 2 Accordlng y, buffering corresponding to the

gc;ﬁo\éllalggl%%% Sg%e é etn%?at S%%g:”gg%ggr 2;@({)19 Z\é’{lﬁrll ? the hook

achi eved. Therefore even when the sliding door
&%%\é&]aprﬁﬁﬁeépééa P%ﬁesb’ﬁ%ﬁ?%ﬁb%rﬁ%é’heﬁewﬁbwﬂ bOdY 6l
cl osed by the sliding door 2. Thus, violent closing

dgfs mheedl iadichghddore ke phatde 8ried babhghpriexﬁ:@séﬁding contact
[ 0091] Furthernore, when the hook body 61 is rotated

GOUWH eme) bekWesgabyl At ARBtp B s d hey engaganant apintx brake
with the retaining recessed portion 67 of the hook

ﬁl’oﬂ I%%ehg‘ilidegogx Qﬂlf@d@ﬂggﬁfs 2 Qosstﬂérl%gc@%%%lched

romthhe waiting-position postur or wal t
SggFgggt of the engagenment pin 3 to the puII-ln
®hul ling in and retaining the engagenent
pin 3. As a result, through the posture change from

(0089] the WaerefgrposthPolrpestanefpsceRechulhei Arplst phate 28

[0090]

carried out by the rotation of the hook body 61, the
agdretctofvahe camngaydmenirgs sigy cah e domgieetgeddy 47 of the
bl ocked by the inner surface

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
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[0081]

[0052]

of the retaining recessed portion 67 of the hook body

61. Therefore, abutnent of the engagenent 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

posiat ©ff Lo chédpup dpar ppstumdis: thet appeaenenthein 3 is
hook body 61 in the opposite direction. [0092]

Mirteoverd cafnt be tdbkidobk dxddyevEld i s Thetratfedet, oetiadesiggn the
a posture change to the pull-in posture in a state in

Wi iGli nd heb@noageseftodgdd B i snd i ddh ] nedecpel ahdi Hh pe
recessed portion 67 of the hook body 61, the hook

. i ' . h ' . h .
B 1) S1608iBkg e 50, BN oL 98l L2811 oning

hook .body 61 nobves. aresult, jf _the abutnent
£t ctéleofgjtlﬁé% tCH PS8 LR R veRted he

retai ning recessed portion 67 of the hook body 61 is

bel owrurheesnasei cwheoncehef hohk boiy &primgr86ated if

the buffering action caused by the rotary danper 50
icouvappricdclancdd by aobthéh B ff eheeehgadahont t41e 3 with the
resultant force of the rotation resistance force and

t f1rd1Gid f r gta th
e firdiGld e JER Phorthenr ataky gﬁ@ﬂ?ﬁ%kﬁ%ﬁﬁﬁggdy%hglhook

el astic force of the coil spring 36,

ical d by th | asti.c for f the .,
S8RPe o AEPRbeI K Ve BablE ELaRE 2netael b S o
body 61 and the slider 31 are slidably housed in the
ROCESTRe AL T ¥eedded pBPEMBRT13E oFhe NJageeho AN B to the

and the brake plate 28 is attached in the attachnent
Peddsdadppsituirent93 phlihegchserdbdetdd nitrhe theokngagement

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]

[0094]

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 Ehe gekasticaherehechrike ¢Pht espBirandbeinathacheding
afterward; therefore, usability of the sliding door
odiassrt lldn can Wel ¢npriey édok @0d4] 6Lf mbhiesabuds iangresult, if
force of the engagenent pin 3 wth respect to the
retal Lbind BE e8SLEL ROF Lo e@?gél{erﬁé'}ﬁ: hoak Degn bl dshect to
| arger than the elastic force of the coil spring 36,

| f ;s ' i a b rotary.
dpée il B SR A SRRl TR R BRI LB s peow
| arger. than the resultant force of the rotatiaon

i Slatte G dPcscand the 9t Torce 8F thethe sudfipring

danper 50 and the elastic force of the coil spring 36,
et ey ageeed By epipedrpoary otaidenf 5@ hies hooikl bedy &dd the
presses the pressing nenber 44, thereby activating

than it ake fRchanismeliow Whecheshetbrakeoptat®r Adhd Sotation
brought into sliding contact wth the brake pad 47 of

LB eI DG IRIPRLatn N L W0 I A o P BY BRe Aoty damper

31 while the plate Is belng sandw che
ther ebe en, Therefore ince the friction forces of
2T EBE Ot af BE5E Fhsk o FOS oA EL i e Spnel B bk boay
pad 47 of the pressing nmenber 44 and the brake pad 39
ol €RE RE isgdonst iged L eneveddoy the etpetiof Jrsicefape coil

the resistance force which are caused when the pinion
ggarirgd ¥F. the rotary danper 50 is engaged with the
rack 26 and rotated can be reduced.

Furthermore, since the hook body 61 and the slider 31 are
slidably housed in the attachment recessed portion 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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(00957

Therefore, each of the rotary danper 50 and the rack

26 can be downsized. [0095] Herein, the rotary danper

50 exert effects particularly when the closing speed

of the sliding door 2 is slow and the sliding door 2

Is pulled in by the coil spring 36, or when the
dhssbrgfepéad attidrecauisaiy gberratany flasperifet siapplied,
the buffering action caused by the sliding door

cdrosethel Abwittingr éspeeti§ d dryeisithdnnghdopes@itant force of
consequently sl ows down the closing speed of the

HHding HoUn Zeand fhe &Iolr@lengneoeﬁerriétp&ﬁl £ dd of the
by the coil spring 36. In other words, the rotary 32

\lﬁ?o'q)efybrgiﬁ%rk§ Sy el L1e 8!l ng door 2b9: oL gfedg 35,

he energl zrng rc
[0096] In the first enbodi nent, the hook body
Fé”l@o@SG@H@W@H%S%PPEW%O%W%EQ F 1R et QRéyp@]atPéesseS

28 via the pressing nenber 44; however, the pressing
rérebpressivamaeodr édghthd matly dtté‘catiegitdﬁmlgrcbmr@cthanism
W th the case body 12, the guide rail serving as a

firx egh i@iMiere, bebke Allage abt houghoddier hiotks kadwigly artitact

the pressing menber 44 are separately formed, they can

Qﬁtk@%%@ngﬁgkéggdtﬁbft Bﬁel% ié%g%?&%m%%& 44 L8q (the brake

|ntegral d wth the y 61 as a part

SRy fﬁﬂs&?%ﬂ""k??"dm“ i 4L 935t Agaggnoviched

body 12 and the guide rail. [0097] Furthernore, |ike
Fheaahntwatibdi Fbsredivein SATERGEDS faicrien fprogs of the
adj ust mrent mechani sm 80 whi ch can adj ust the brake

plratke 28aite e adpacthienty recessedypoid o kS patl 4heof the
Zt:Zsing 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 of 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 slows down the
closing speed of the sliding door 2, and the sliding door 2

is pulled in by the coil spring 36. In other words, the rotary
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[0097]

[(0098]

body 12 in the wdth direction of the case body 12 can

be provided in the case body 12. The adj ust nent
nmechani sm 80 adjusts the di stance between the brake

plate 28 and the brake pad 47 of the pressing nenber

44 by adjusting the distance between the hook body 61
SPdaee OB HREKE| aveh 2Bk tife Sddgéngbeayri12.1§ gogejed while
Specifically, the adjustment nechani sm 80 has a

plnanalrid ytheofendmayi mixapierdowt ithd atall sptimgri€al
projecting portions 81 which are provided on the

upper 1,3 WifA¢e rafdehibes | ReF , SiHd BEBK a8 PEakeught into
plate 28 so as to project therefrom The 33 projectling

RQr.tj. rL.QVj b surface
A0 B L E R AP L4 MRS58 memoes
projecting portions 81 which are provided on_the ,
1‘GiePC¥EV FEc et It PERESIBPAREDT At o8NS REonghprigileedirect
therefromare slidably engaged wth

elldngatse dobsret] wkeh dilengasedoddy d gitbevesi @2 nehilclserving
are provided in the bottom surface portion 14 of the

atst achiRBH me@EEs S sk POr e, 131ehobd ensehbOdbdRs 61 and
The el ongated bored grooves 82 have a | ongitudina

Q%%e £é§§ﬂqq:ﬂg%ﬁgﬂ*%4iéyé é@ﬂéybﬂéigrgéft ,\Mﬁ can ke

respect to e longitudinal directio e cas

body 12.. F th I ted bpred . , 8
BPhrbn SUER DR ERs R BB EaPY R AL0RY 1 Pormes
di anmeter _of the engagenent projecting portions 81.
[Fad99]t hen hagdi tiosty, gﬁén agngag§érent heeeesse@npoithicohogs body

is provided at the rear end of the brake plate 28
Wi £h hrougtet iend dihereofslildingecbonnget wdittathe brake plate
di rection. The engagenent
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 brake
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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recessed portion 83 is forned |ike an el ongated groove
which is open toward one side surface side of the
brake plate 28. Furthernore, on the inner periphery
of the bottom surface portion of the engagenent
recessed portion 83, a renoval , preventing groove 84
RRAIRF B BREtePRF} AT & Hﬁﬂvﬁﬂ@di‘?fhé?f’thp%g? pHyed surface
surface of the engagenent recessed portion 83 is
fagrdmstte Mowevvewriaoetdie tdisgageenprlabees®ed oy piroriecting
83 attached is a cylindrical screw 85 on which a male
thyredthnss 81f aiieth Qv d e BuiRId REY itPRenawesUhia@@ce of the
thereof. At the distal end of the screw 85 in the

. . G ¢ : . .
S Lo EEes A R RS TR Sk P L 0 AR PR agaged
83 ,of the brake plate,28 is provi ded. The distal end
5 el BRgabanenBrar 5 B Ttichad Biires SroSimgadiich are
wi th the renoval preventing groove 84 of the
OFgageIRshin ﬁé@eb@%ﬁomoﬁvrgﬁcssp@xt%%@ W ake thicapé taghment
and a renoval preventing portion 87 which causes the
diestesdseghgoot ibhel 3crfewhe85at® Huely dbat abhy cdaupjzatkd bored
t he engagenent recessed portion 83 is provided al ong

Sl C Wt erent ial1 Hdiaatd o1t hereQft: dPL30lthe direction

urthernore, at the base end portion of the screw 85
LR the i al.di t.,0n, fi.r evel r.Q1 i.s .. .
B srhnry SR e h Realeerc b A pp¥itnethapi rection
bevel gear 91 is forned _to have an
Sppro%i 99¥ 4 ndf PESPeERgpE; HiicaoBERERARN e ggooves
on which a female thread is formed on the inner
ger hpiver al wislihf adeé chhamesflivdtpyotededr Thenbsbe dndmeter
side of the screw 85 is rotatably screwed in the base
eifd t$icd @nefadidnerscrew kaltdng 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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[0101]

92. Furthernore, a bevel-gear surface 93 which is

tapered toward the distal end side of the first bevel

gear 91 is forned on the outer peripheral surface of

the first bevel gear 91 in the distal end side

thereof. [0101] Moreover, a bevel-gear surface 95 of a
FEVIRE biave| Peelakon o6 vike dee | endrEs@dvi Bht Hlee engagement
attachment recessed portion 13 of the case body 12 is
roied sd g prestiech 3 o ft héebevakegpanteshsf asepBIvdded. The
the first bevel gear 91. The bevel -gear surface 95 of

thessecend bevale a8ak g2hehs ﬁP&?ﬁﬂtFH&ﬁv&Mor{ Be isfengaged

di aneter of the upper side of ower end thereo

IS .dis [ in the axial

AR AL e B 9200 O Lk el

operatin roove 96 is fornmed on the base end surface
SqERS FHRel3 gehartion PTake Platamed a-dch Femeval

the tip portion of an unillustrated Phillips

Joresedrti ey pogitviong8 Ashd dhookugas e fiisted ¢md tethe screw

operating groove 96, and the second bevel gear 94 can

35 epepatect dtablie cbapatadt e HehenPakhkeAS recessed portion
screwdriver. The second bevel gear 94 is rotatably

ref @Lisng)golv@dte!aeai%hgcbﬂg%if P41 icﬁr}:eclteioq{ tth%q:eof .
b a s

case y 12 in ate In Ich the operating groove
96 of _the, second bevel ar 94 is_exposed fromthe .
| over PEOFPREESTSr The MadE BoG) ABOt hrGhghT oL &7 rech s 85 in
insertion hole 97 provided in the bottom surface
pota idohi a4 Bfredel it schieitt batekserpport ibh astafably
the case body 12. [0102] Therefore, when the second
evelclyeht o9%hd sasetatdadl by THefPhetlhepslsgeenwdrl verformed
in a state in which the tip porti.on
to have an approximately-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 1s 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 diameterx

of the upper side of the lower end thereof is reduced toward
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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 novin

tHee ddsd@lgsnd s idre inorys trdicdaf i gpFBEen ot thIGnS@ﬁ@%g bevel

course, because of the novenent of the screw body 85,

wied e Sdhe Bncmagesresitapsdjopetdatg. ngogttbons B4 iof folheed on the
brake plate 28 are being respectively guided by the

el airdsherede §f AAESBénaf pbhel kady 12.i&h&ranged
brake plate 28 noves in the width direction of the

ST Yo 55 RAeLI T 303105 G5B DELAREDL o

pressi ng nenber 44. [0103] As a result, by adjusting .
tHE PP DER ST HHY BfaRet PPat@n Pg ARE8TERelBrik@ Parating
47 of the pressing nenber 44, adjustnent

cpra@Esp ot rnd o-hehesdeand -hsigihtgesid didhgadodre Dmmrated to
the [|ight-weight sliding door 2 can be perforned, and

thergaptebaiyean phel bigkecpkatie 128 randrhbe dyakebpadl gear
47 of the pressing nenber 44 can be adjusted in the

g atg iKBwhi-eh ot hershhdingn eﬁgra@&a@é}%ﬁe&é_f@@ggﬁaﬂ%tm

in the sliding'recessed portion of the qui ra

therefore, usability, of th | iding .dgor., closer 11

danORe T P HEr 80, (0708 LPUTLHE! KBPeoST TRei 8o Groove
third enbodi nent shown in FIG 12, the adjustnent

M AafinsF8ocrd PPt hFpanfddl 8 wetpasest f¥ae theokpreppurface
of the brake plate 28 can be adjusted from one side

;;:fzf tiee atdse el Yecessediipor t¢onciB of inder thee oty 97
pfovided 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,
while the engagement projecting portions 81 of the brake plate
28 are being respectively guided by the elongated bored

grooves 82 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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In this case, the adjustnent nechanism 80 has the

el ongated bored grooves 82 having a | ongitudina
direction in the width direction of the case body 12.
Furthernore, on one side surface of the attachnent
recessed portion 13 of the case body 12 forned is

e SRRy DedeessedNsotiagie TR BhEteiand e Mﬁtlﬁeo@alds 47 of

cut away to be recessed downwardly fromthe upper end
dahe peregstiachmemtbaredessed portion 13. The
renoval - preventing portion 87 of the screw 85 is

rot at @blay resngagesk Wdistthe Cthe apay beeGeeseth®Udd i@ plate
101. Furthernmore, on one w dthw se side surface of

hra
%%ﬁ%tmﬁﬁﬁe%W%W%%wmm
end side of, the screM/85 is rotatably screwed in the
SRR TOE L. £q G165 SR SO when e RGtew g5 the
which is fitted in the cut-away recessed portion 101
Gf attfe wedsd thedyi dig glast & ewkn faomatfeiath ¢fnd Hee gap
case body 12, while the projecting portions 81 of the
reakecpl Bhe i lar plhebnts aaspess brelke gad dedobyrHderessing
el ongat ed bored grooves 82 of the case body 12, the

Qk%&%rphﬂt@anzgen98§§st5dtfﬁ ﬂﬁé“§£é%é*¥§'ﬁﬂ1d%fth%eslldlng

case body 12, there adjustlng the gap between t

ake Iate and .t he t he press
WAge LA, 3 T ks, wRd AL e
t he brake pl ate 28 and the brake pad 47 of the
or e§§ien§uﬁéﬁb€?lh4 Ehef tiSe rent bk esporfdi ige 61iddng door
heavy-wei ght sliding door 2 or the Iight-weight
slliogieng ldo@an 2ecdm rivdepe rifigresad .t her ef ore, the
usability of the sliding

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 101 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 101. Furthermore,

on one widthwise side surface of the plate 28 for braking,
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[(0106]

door closer 11 can be further inproved. [0106] Al so,

like a fourth enbodi nent shown in FIG 13, the hook

body 61 can be arranged to undergo sliding contact

along with novenent of the engagenent pin 3. In this
case, the retaining recessed portion 67 of the hook
Foa¢rey helepgdl? PR Wikhech |aoﬁgmﬁgeiwe®qi AecEpsnedfis formed.
case body 12, and also open to be in conmunication
Viitehbbilse é&ntl/sinderti ahegsoose B2 iaf rbhetabliydecr@ded|in the
addition, at mutually opposed positions on the inner
swHdace,Ofe tihe retai ni ng recessed portion 67 of the

hook body 61 respectively provided are | ocking

pr oj ' ti 3 0 i CR: I he_e

pi n gfﬁépgﬁﬁgéfe?§§%iﬁgér§g§§§e§5 §§¥FFO§56gggggﬁeFﬁthe

it can be unl ocked. Furthe re n the jnner_ surface
SR e EACRONE O BREGLEE poF 19 bit 167 CEFEsBPa¥oL2 e Totated

openi ng side than the |ocking projecting portions 103,
o wlge sudeaee therad onbodp4 Avhwithlatdiegpes] ¢ owar @ polrg Lons
distal end side are forned. [0107] Herein, the hook

Bady £6dhé D Ffainarpd aly, 28 arrexaiple redpesyiivbeli gui €8y the
SO as to be elastically deformable. The pressing

I [
DAL By-L i oo ShengE BN ) Ehtliahdbrate

2o Pavas o' ThE TalTLCR e i de BhopoTTr s 19 Thereby
case baody 12. [0108] As a result, novenent in a

GESHIGY il SrgnPetvgan fée diradiendiditrecti ndothehbrake
slider 31 with respect to the case body 12, that is,
pedati/onf ofhe¢ herdroind oyl 49 .pehfox nexbult, by adjusting
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 also open to
be in communication with the fit/insertion groove 32 of the
slider 31. 1In addition, at mutually opposed positions on the

inner surface of the retaining recessed portion 67 of the hoock

body 61 respectively provided are locking projecting portions
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[0109]

along with the novenent of the slider 31; therefore,

the hook body 61 can be noved to a position wherein

the buffering effect can be obtained again. The

enbodi nent of this type does not use the coil spring,

the rotary danper, the pinion gear, and the rack

Wit Hhaicl b@%’@lt@@deb@@&?@éﬁnt e Te ddey Gody BRERimEng recessed
slider. [0109] Furthernore, like a fifth enmbodi nent
gl am 6F| Guch 4 hatevencahdre andegietd .10Bursharihaebedon the
to the hook body 61 instead of providing the

rigfrfd MisNg FaREes$eth ®OFdt Hih &y rand slshey p@EQQQEWEWtcfﬁébr to
3 is formed of a magnetic body such as a netal, 39 t

SPITRNGP f, LES 000 A LS, By r;t“l%gf 103,

is arranged to be rotated and brought into S|Idln
BHEHARS PG R PR EHEDS Mdfe BAEL0R T ] t?é’eéhﬁatjéﬁén‘%h%udﬁstal
3; therefore, operations and effects simlar to those

&ind hsldshovee demordced fourth enmbodi ment can be

exerted. In this case, at |east either one of the

hook hedyifil 8nd hbekebpgagesentispEordelisbyeqiibkedxbtfple, a
be formed of nagnet The enbodi nent of this type does

NQInt S d %scl sscﬁral@gc the 40 jYC egf&ﬂﬁable The

pi'ni on gear, e rac [ 0110 ove
descri.bed enb dlne the slidin oor r 11
TR0 S TG W dhi® f%@&%é% &&f@ﬁe&i@or]tlon 71 of
however, it can be adopted to be used even for a

A hgokersby 61dpRbRgs ﬁélﬁ breks|nadl Ag dobsRersrehing member

drawer, a hinged door, or a folding door. In
eﬂcﬂdiih'rtonsliad:lihgugtntdret novcdnment of tHeeinner surfaces of the

attachment recessed portion 13 of the case body 12.

As a result, movement in a directicn different from the
sliding direction of the slider 31 with respect to the case
bedy 12, that is, rofation 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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(G111]

sliding door 2 in the closing direction has been

buffered by the sliding door closer 11, the novenent

of the sliding door 2 in the opening direction can be

al so buffered by the sliding door closer 11. [0111]

FIG 15 shows an, application exanple in whjch the

bt EnIagEmERE BFEsﬁﬁﬁni % &G andppttakned pyt ke magnet
drawi ng, an upper guide rail 106 of a pair of guide

rdid off $hfeohwed bodliabe, tawd WHiagesk bbdycédelboryrarged to
is attached in the upper-stage guide rail, and the

Hd didigh tDrard isrsuporiresh byl fdig wheeleet Laddd agaes the
108, which travel in the |lower-stage guide rail, 40

' rid S g n [ IS
g??gcﬁed C?%Q%ﬁ gg%%ﬁg#%étpgggi%h 188 of %%b a§%§%ﬁons and
the four-wheeled carriage praotruding in the w dt
T DO 16 & o dor o Shave fes cEied ebanren
when the sliding door 2 swiftly travels in the
AR TGN T EEE gﬁ DfeErd 5| iId gélédms% iat LRas§ueieher one
rail 106 by neans of the four-wheeled carriage 108,

tde tHeufifoerk bgdaciloandstbhreshedgément cotdahces Wdduired to
the traveling speed when the engagenent pin 3 of the

Yd BN AOU T M S THchenR8 Ry o2+ HiReRSfRY &oes not
rebounding is not caused. [0112] FIG 16 shows an

Le in.which.1he f t res j hvention
AR, LBLACbERbOG P ety WA Rl FEFR 4, ana
the present invention is applied such that the case

is enbedded inside of a sidewall of a cabinet
111, and the engagenent pin 3 is attached to a
si dewah| the¢ abdvawdesei2bedt hwbedympnéventhrgsliding doox
reboundi ng when the drawer 112 is cl osed.

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 siiding door 2 such as a drawer, a hinged door,
or a folding door. 1In 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. 1In the drawing, an upper
guide rail 106 of a pair of guide raills 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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[0113]

[0113] FIG 17 shows an exanple of a case in which the
buffer of the present invention is applied to a

hi nged door. In this exanple, a hinged door 115 is
attached to a hinged-door attachnment franme 117 via a

hi nge 116. The engagenent pin 3 is attached to a base
axiteeatbrgrpongi ehaioe bi7 ¢ hdheaenpagenenggpinavels agtached
in the guide rail 106. One end of a link arm 118 is

alot anhedtbadihg partiageld08of afttk thisotderrendour-wheeled
thereof is rotatably attached to an upper portion of

the MinRged-9pehdif ti%ppﬂsmictma%réégio}é\?@@t}l%esliding dodr

hi nged-door 1s to be closed, the buffering action 1s
aused .het ween the_en ement pjin.3 41 and the_ cas

oy Ay G 2856en” oh SN ERS hi TR SBe G By gavels
reduced, and rebounding of the hinged door can be .
Pler8ft E4OSLDY14L TEFGLOR70ENEE Bl thamgcidqbm dstdceguide
in which the hinged door 115 is opened at 90 degrees

tra 19t dt0es bof meranisntoeT med Sl r-podsidliesh daorr id gesi I t hehe

hi nged door and a conpletely closed position. In this

GRS nlghg cenBaJEs R e tidH 3neAtBH8dhALE witle the traveling
engagenent groove 15 of the case body 12 in the course

| osi ' . . th b
SEeRLORREN LhE LRSI A1 VLD SRR, 2 anters
speed as it gets closer to a closed position.

Fher &8GFe POo&Ver Aihdhaid Hishg PRI NG 59 NUperatnd -

in the closing direction with a great force, it can
be cl®Eedlwi st abed e eboordeidh Mbedovefer off e present
advant ageous in that it can be produced at | ower cost
doRpatedn Wst hpponwent bonad r piest ON-Spypd fdeer] 161,08ekShuf fer

and it is not
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 dooxr. 1In this
example, a hinged door 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 to be closed,

the buffering action is caused between the engagement pin 3
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[0115]

easi |y broken even when it is violently operated. FIG

18 shows the hinged door of FIG 17 in an opened

state. [0115] FIG 19 shows a perspective view of

anot her exanple in which the buffer of the present
invention is applied to a hinged door. In this case,

tamel dase decaly by 9 2gniédekdegheienl @t ap.ospanelthE2B@iokjea door
storage case. The engagenent pin 3 is attached to an

angl et ]l i chrdsudddef 40 @k Ll'l)_lﬁggfe&Qid’t?f can be
ed

portlon of the inner side of the hi ng oor 115 he
@gg this exanple can be produced at further
wer cos than the buffer shown in FIG 17 and FI G
18. 42 O#H%ﬂ FIG 20 |s a Eers pective vjew of an
exanpf €41 RS Re CPBIEIPF TBR et esEht* M ifferftitoRinged

is applied to the sliding door 2. In this exanple, an
adog 128 is avareyl 26d98mteprans ddi agatesodnt téhe ioppemediate
surface of the sliding door 2. A guiding ring 124

Wiistht iauEs radlok $ngut ke th ibyy dch e ocopeah80a RVNPIRI®I1 YWk losed
the upper-stage guide rail of the upper guide rai

6 iitS Jrot akably i sagbached o addesdxd ey 38 3 enters into
ngagenent pin 3 is protruding from the upper en

e 5Pl o SR e ot SERge Sguaa 2 4fh L1 gourss

addltlon to the slldlng door 2 attached are travellng
SEdice 95126 WAEChiBERBORPOF hel 31 i iR G2 B Kt & PRféRring
on a |lower guide rail 125. In this exanple, the

slfifeiatge foeduz inigst selppostied vewehdet tspeeel and thpdi esloser
126 and travels on the [|ower guide rail 125, and the
eRgageNnBRbdPphs3th&nS NODH &Y &/f o 841 dege DWW HAE I BifGed door

ring which abuts and i s guided by t he

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 compared
with conventional piston-type door closers, and it is not
easily broken even when it is violently operated. FIG. 18
shows the hinged door cf 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 toahinged
door. 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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openi ng perineter of the upper-stage guide rail of the
upper guide rail 106 such that it can be noved

forward into or backward fromthe engagenent groove

of the case body; thus, a good buffering effect can

be obtained. In a case in which a vertical adjustnent
mechafl@maff itshe sérdpagtdverview f pnoekdwdlenin vhich the
traveling bodies 126, even when a vertical adjustnent

epaTfRir 6A dise pekkenetnaa: { b igapppet waeds the s UpPefig door
surface of the sliding door 2 and the upper guide rai?

IS changrds é’t ri0g o 'i@@nifoéné 'fé@aaﬂ'ﬁﬁfp'}totruding

pin in ﬂe uppe stage gU|de rail is a

i 2he wEPAE T 1 BagS Sbiable f%ggﬁ;ﬂ%;gummg ring

periphery of the upper gU|de rall Therefore even
WEdnwhae |%%ﬁt%dﬁugﬂ@eﬁvi@ﬁdtbﬁaQﬂq QPﬁQlQ@oPtemgter of the
perfornmed, a stable buffering effect can be obtai ned
sippes - stheycagoiide xafi labfituhentppet weenlet hei engagesentatably
pin 3 and the hook body is not increased or reduced.

I thine YRR @&hd RS dIPRSe %Wg%?e’ir@ﬂt Hi® i35 is protruding
conpri sed of the upper- stage gui rail and the

lf?: [ t%t a%ﬁay' gg{d %O!ﬁtlgg:ﬂg thet h&%%ﬁ"g m%eztél and the

e rail e prov
gU|de rail has_a strong desjgn effect of bl ocki ng, the
AT AIETIEN PIPhe TPt SRAC &NoFNE HEPREF o@‘?@g%ldﬁtldﬁw&all
t he upper-stage guide rail. [0117] FIG 21 shows a

per Splscttiive ,vitew tdfe FrldtHary SQmple dttaciidmihecraveling
buffer of the present invention is applied to the

$ldddieng 1d@owhd chl Buppbstexnapseidihe dase bathd Erdwel on a
att ached

lower guide rail 125. In 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 smoothly
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 into 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 dcoor 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 amcunt of the engagement pin in

the upper—-stage guide rail is always kept constant, since the
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to the sliding door 2 such that it is on the sane

pl ane as the upper surface of the sliding door 2, and
the engagenent pin 3 is attached to the upper guide
rail 106. [0118] In the above descri bed enbodi nents,

the buffering effect, can be inproved when the hook

4PV AFF FHe D aResr Rt TR ddrngsserytaasabuts
body or a nmenber fixed to the case body so as to
bulfef epetthiang edeatipnhe mpvasindrite ofprdte duldst meeinber Thameéfore,
the case body, and the relative novenment of the first

rEfEe fwheandrd el s eadatditien b uif efted dyi dhey rader y2 is
danper, the pinion gear, and the rack provided in the

J: 48 rnRq t he G338 Hodkrerd k4l§[ %yf?pp R %'en%btt%ltnlé%l since

resent invention, the hoo |es a pressing
force to the_.n one de of case,
S e, SRR ARt o kR B¢ SRl PRt o 1 g the
fixed to the case body through rotatlon of the hook

BeRK PPAY d8diet o e asinth canbedigent, Inetbig faxampge, the
action can be arranged to be caused in a doubl e-sided
ngopeer gwhieleeina itlhd 0 6hdek cooghy iappl iofs thee spprg-kanges guide
to the inner walls of the both sides of the case body

@z IMEAREth IMbGB rake 23] geemd a1 ;PRbR e, Iﬂ}r@now@rLgtage
and fixed to the case body through rotation of the

g%&%.b%%Xl &h %Lin@' %%vﬁ%%%SS %%h%keaﬂ%hg%rstﬁge guide

xarrp ei1n e present 1 nven

pplied to the sliding In this case,
Eé&yaléthnarf%%%% ¢ %CF o%\%rb]sc?%‘em%ftht%élaipo@@ween
gU|de rail 125, the sliding door 2 is suspended by
tthe eppe¥ églégfamsowh@ssmdmgw@lon and réeupprer gifdee guide
rail
rail.

FIG. 21 shows a perspective view of another example in
which the buffer of the present invention i1s 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 i1s 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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[0121]

106, and the engagenent pins 3 engaged with the | ower
guide rail 125 are protrudingly provided on the | ower
surface of the sliding door 2 so as to performa
gui ding function and serve as the engagenent pins 3
of the buffer. [0121] FIG 23 and FIG 24 are_plan
vi enPOFORAERK (R EhD SHSRERT 1BVeRReCBufthe hapkidy applies
present invention. FIG 23 shows a state in which the
koplkcelsedy g6 F arseatt ca thal tinmgrpestlir @ fposiet isdne bdr the case
wai ti ng the engagenent pin 3. This enbodi nent is
dickferent of Bonehberfihséh erdotd i n s oy H iflner %allQ and
FIG 8 inthe following points. First, it is

it ferent, | 0j X e i
L e o e
the ,si.de illustrated in the | r side, . a narrowed
BARE T 156 ARt BRE B (ROt LR B T ggn be
I's sandwi ched by a sandw ching portion 130 which is
PEFENGEIGh G Of PEmCENE Shotnom ePuble-cadedbpaynez wbevein the
the rack 26 so as to be fixed, and a narrowed part at
tbek ebtyeagpofest beetehsgofiocoes seritng idthds walls of the
sandw ched by a sandwi ching portion 131 which is

bormed; hasps stmde SO Mt cRoht AP PE wit Nen Sdddel3tent to
[0122] Furthernore, it is different in the point that

L5 R R0 L8] A0 R LIS, SPELAY 18,4 PAE3S Rk on
i nstead_of the engagenent stepped portion 71. Pin
FlotF§siPoRE Wveeh are formed to protrude fromthe
bottom of the case body in order to attach an

uni | 13 r @Reshonppdrugdvear aapthderotat by in3ehaad tig3buffer
Lg 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 and 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 is different in the
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FIG 23, for exanple when the sliding door is to be

closed, in the buffer, the engagenent pin 3 serving

as the first menber enters the engagenent groove 15
fromthe left end, and abuts and subsequently presses

the right rimof the retaining recessed portion 67 of

oied Hsokhpbdyt B ragiichb titaf orhednbokor ddgiides frpy the bottom
turned countercl ockwi se, and the caml|ike projecting

pdr therca2e afodyhe? hook Heodyde 1l pressest édd rbtakel opad side,
47 which is provided on the leg 46 of the pressing

RERRe owdd bR dtt PR PF 8KR: PLAL & 2& hAle 8 AR 1 1 spring

time, the engagenment pin"3 is reliably retained in

retainjng.re ed porti.on 46 67, .and t . .
SR dderane S B G S b  P b ok bty o e
nmoves fromthe rotati on groove portion 19 of the
PLHIVG L g 6608 Blre tRP T pdvERBEadf Sy 18. alpgued]he rack

As a result, the engagenent between the engagenent
gréojsectsngo poe tfiored4 aantd at herrowati pargravveh@arditorend of
19 is released, and the slider 31 is noved toward the

ihghtc efisden b itihesplias) 136 fiy camfwidie£ay SMHAdB3hing
whi ch operates as a tension spring attached between

?%%&%%&?Wﬁh iwrPlg_ do r:'Ltsi %% i 4 (too%rtot%%u‘gilei %?fgls Jcll'x%n?)ﬁitttstl_%m of

ing portion 1 t he case ody

urse,, the camlike projecting portion 72 of the
%gﬁksﬁ&@fIGESpresses the brake pad 47 on the | eg 45
of the pressing nmenber 44 against the brake plate 28.
I n t WTsrteeipeee, tHe i5r dikd forand is thedrpbred-hal kdeghook
sandwi ch, between the brake pad 39 attached to the
bloidgeblwdbés afot e vesithdepp8taandgt hechs ake pgomdt 4h 68, but
attached to the leg of the
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. 1In
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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01243

pressi ng nenber 44, a braking force caused by friction

is applied to the novenent of the slider 31, and the
novenent of the slider 31 is buffered. [0124] In
addition, the rotary danper 50 is fixed to the slider

31, and the movenent of the slider 31 is buffered by

e apdftlr engaameor: PAQIEE LAY Tt PerEbenarad @dnpler remrdc body
the neshing resistance force of the teeth 53 of the
gilnmowegedirohl thtt achediohogtbeve opat t don add Hoftheheliding
rotary danper 50 and the teeth 25 of the rack 26

'(:ﬁf ay the B LRIl gfr‘ﬁcf\%:el@f the case body.
I G 24 shoms a plan VIGM/O a state in mhlch the 47

clar i b LIRATY e EngRathenth bF el el B, r A Tament

of the hook body 61 is in the nnvenent groove portion
@froti}t%féinigdpﬁétglpé’o\% ang CHAPFRL 5Pt BTV SMACH ke 19 1is
pressing nenber 44 is caused by the camlike

predjegcteichg auor thihen s defr e ook visody owe rgr ébs rtlhbt side
brake plate 28. [0125] When the engagenent pin 3,

WRi ehei s18beiti Fotcamibehe coilbEpughl 3atuhadigRMates as
mnth and caused to press the left side rimof the

%@hgws éfﬁ%ﬁiﬁ‘ﬂt&%&ﬁoﬁe ?&ECHH Qﬁné& aﬁ??’g}htllcﬂl 131

wi'se turning force is app

BRof Ber ke hotT i, 75 5or A B RBGR %Ay $a5 2L 4 e oo

Ieg 46 of the pressing nenber 44 is reduced. The
Brali Ag-f ot Kavgssectheocehel i ke ko @t e @orgion 72
al so attenuated. Wien the novenent of the slider
bdwahe hebk dedy déleprileecsendicom rfadec @adf 47hencahe leg 45

of the pressing member 44 against 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 the
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 movement 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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[0126]

spring 36 so as to nove to the left, and the slider 31
slides in the novenent groove portion of the sliding
groove to the left, the hook body 61 turns clockw se

when the engagenent projecting portion 64 is at the

| eft end of the novenent groove such that it is

gilifed Ph tHEOVECatP G @%9@8151%01%}1%% Fhagifies
above, the rotary danper 50 and the pinion gear 51
ahetproe déedagemehé slricdectihg aodttlee Ldcki28heshook body
provi ded on the case body 12; however, the rack 26 can

lge ipraovi ded mavemenelgeebmea@@xtﬁenr@Eathedamma&néogroove
and the pinion gear 51 can be provided on the case

Egdyanétsﬁkgn_%g%tglﬁi v?l‘? &?ﬂ:ekﬁ%)%‘% g'¥ge ln@)rerv'tl%‘r']\? OEaused

Seven I rent e prese
nvention. _This enbodlnEnt has, tiqn of the
bASES £ oAb £1 Svart s mo g 760 the Hqopoty to press

enbodlnent shown in FIG 1 to FIG 8. Specifically,

the brake ®laggnsSf this enbodi nent uses a

conpression coil spring 36 which accunul ates spring

ener gihdrntdiegbngangpnesasi pin 3 Owhiendief thdefirst member, is
conpression coil spring 36 in the |ongitudina

Qh:b%%h'toﬂnté S6atRen O, 1the drinen st 866 Al s hend neRt side
of the case body 12, and the other end thereof is

seate nth |nner ur f a. rudin ortl
SRRLRE O RaRaipng pRURbRER S G B AT HLAGPOTCAL shown
slider 31. Therefore as well as the first

érbbaFment; @ rﬁ@%ﬁ%ﬁr@ﬁn&oﬁp@ﬁr FRPRINErRA A& Ehephook

the relative noving direction of the slider and the
basy 6&odyTha9pressing action of the cam-like projecting

portion 72 of the hoock body 61 toward the leg 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 over the tension force of the coil
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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Cainms 1. A buffer characterized by conprising: a

first nmenber, a case body relatively novable with

respect to the first nenber, a slider provided in the

case body so as to be slidable in a Iongitudina

direction of the case body, and a buffering nenber ,

r ot at 8bFy %t PRENEEC t & & RS AliddeViewqrel & peYfREN embodiment

buffering menber is rotated through abutnent with the

faf shenbubéer dastham rosgagdmenvestépped Poisicorbwiiment has

cam projecting portion for directly or indirectly

pr essigg thitel @ases tedyelorstd dendeers fdixetk dand Fe@asthat of

body, and noves along with novenent of the first

THDEE Ot o AREn DAUGINLL 1! 314 BYG IAe RELSSINGa11y,
y the engage he

state cause ment stepped portion-or 't

m pr.oj ectin ortion so as tq buffer relative , ,
O RAAE T 161 MERBST PF StP Fro BB P 56 38 BOMRFeSsion coil
The buffer as described in claim1 characterized in _
tSHPRing Bé gy areinud pEpPeIP PRY iedR e theoegimcompression.
projecting portion presses the case body or the

erebendf ok ethd aotrpeecaienbody]l spuinedd ynvilee dongitudinal
pressing nenber. 3. The buffer as described in claiml

i re ARG ekkaedd An thatidhe- RuffRIdang fMeAbef ront end of
presses a brake plate fixed to the case body. 4. The

%gfef ehs3Spd@sCboeth 4 el ARt ehar BRLEELECHS L INAL o the
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 ceil spring energizes

in the relative moving direction of the slider and the case

body.
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the position of the brake plate is adjustable in a
width direction of the case body. 5. The buffer as
described in claim3 or 4 characterized in that a
flat abutting surface to be brought into sliding
contact wth one side surface of the brake plate is
formed on the slider. 6.Clhenduffer as described in
any one of claims 1 to 5 characterized by conprising:

1.a ropapifdaeppenathyedrtiaetihbyskbflgli=angi:ni on gear
fixed | to a rotation axis of the rotary danmper, and
a ragkfgfégdmgmbége case body; wherein the pinion gear
and the"rack are meshed with each other. 7. The
buffer as

Char SCTHRT PEADGSLBRETEOTIOVER & of ( FeFhes  hg the First

slider, a rotary danper fixed to the case body, and a
mepb@aron gear fixed to a rotation axis of the rotary

danper; wherein the pinion gear and the rack are

nmeshe s M dér eacdv Did®rin the theebbbligr sasadessrivdead iidable

any one of clains 1 to 7 characterized by conprising

inQ gé?ég%gdﬁﬁéﬁls dfl%cﬁzg\éhn%ft lﬂﬁle %la'fs%e'bobﬁzt weely the

e case bo fer as ‘descri bed
in any.

m@%%%%&ﬂ%??% B8 toh s

retaining the first nenber, and is nnved along with
wheBeéRent of the first menber or the case body via 51

the buffering member is rotated through abutment with the
first member, has an engagement stepped portion or a cam
projecting portion for directly or indirectly pressing 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 caused by the engagement stepped portion or
the cam projecting portion 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 engagement stepped portion or the cam projecting portion
presses the case body or the member fixed to the case body
indirectly via a pressing member.
3. The buffer as described in c¢laim 1 or 2 characterized in
that the buffering member presses a brake plate fixed to the
case body.

4, The buffer as described in claim 2 characterized in that
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the retaining recessed portion. 10. The buffer as
described in any one of clains 1 to 5 characterized
in that the buffering nenber has a nmagnet, the first
menber is formed of a nmagnetic body, and the magnet

can attract and retain the first nmenber. 52
the position of the brake plate is adjustable in a width

direction of the case body.
5. The buffer as described in claim 3 or 4 characterized in
that a flat abutting surface to be brought into sliding contact
with one side surface of the brake plate is formed on the slider.
6. The buffer as described in any one of claims 1 to 5
characterized by comprising:

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

a rack fixed to the case body; wherein

the pinion gear and the rack are meshed with each other.
7. The buffer as described in any one of claims 1 to b5
characterized by comprising:

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 rack are meshed with each other.
8. The buffer as described in any one of claims 1 to 7
characterized by comprising an elastic means for moving the
slider between the slider and the case body.
9. The buffer as described in any one of claims 1 to 8
characterized in that the buffering member has a retaining
recessed portion for retaining the first member, and is moved
along with movement of the first member or the case body via
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the retaining recessed portion,

10. The buffer as described in any one of claims 1 to 5
characterized in that the buffering member has a magnet, the
first member is formed of a magnetic body, and the magnet can

attract and retain the first member.
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