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relates to a buffer for buffering rela vé n |
of a first member and a second nenber. Backgroumﬁw&mwmwmmmm
[ 0002] Conventionally, abeachuptépnof this kind

has been a buffer stopper for a sliding door for *166166*
mventing violent closing of the sliding door

%ﬁﬁfer stopper fora sliding door has a substrateﬂmnmmmmmmwmm

fixed to a groove rail for the sliding door.
constitution thereof in which, to the substrate *G00002*
attached is a sprlng i ntensity adjustnent neans

$&2H bteld spring plate of which center in the
| ongitudinal direction is curved in the thickness
di r ectTiton pre darown n(vieort ionamplletesste #Patente Dotumentf fering
1). [0003] As another buffer, there is a constitution

| PeMBtGReamdvRindit GATRENE A Rgend LAY ANk ol Uikmber .
di sposed in the casing wherein the casing is filled

égé%?fb 'éig pe oil is supported by a carrier fixed
rall, a pinion gear is fixed to the

rotation axis, of e rotar sl i der

hor i z&rﬂrh‘ﬁ%/tjs?n?jgﬂi’y %4t Ba Hggngﬁ%tg‘ﬁéo%éng? thgre has been
carrier, the slider has a rack meshed with the pinion
g@abuféﬁé sh@PPer &orersisdiddpai AGors thirxedeventiag violent

slier, and the other end thereof is fixed to the
Cﬁlbbﬁhg dhithelef f@tng slovzed Buthbuffer stopper for a sliding

door has a substrate fixed to a groove rail for the sliding
door. A constitution thereof in which, to the substrate
attached is a spring intensity adjustment means comprised of
a spring plate of which center in the longitudinal direction
is curved in the thickness direction is known (for example,
see Patent Document 1).

As another buffer, there is a constitution in which a
rotary damper having a casing and a drum disposed in the casing
wherein the casing is filled with a silicone 0il is supported
by a carrier fixed to a pull-out rail, a pinion gear is fixed
to the rotation axis of the rotary damper, a slider is
horizontally slidably attached in a groove of the carrier,
the slider has a rack meshed with the pinion gear, one end
of a tension spring is fixed to the slier, and the other end

thereof is fixed to the carrier. This buffer is used such
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1 that, during a buffering action of the rotary

danper, the drum is pressed against a retaining shoe

on the outer periphery of the casing (see Patent

Docunent 2). Patent Docunent 1: Japanese Patent

Application Laid-Open (kokai) Gazette No. H7-286474

(Hrt2 tHordngrh GuiXanchd-hGtib6h oPahentoDecurempe:., USe drum
Pat ent Specification No. 6,666,306 (second col um,

tih gt %ﬂrﬁtlatlﬁéﬂ:dﬁlrl@)sh&%ﬂ osie eopfe kkﬁerlphery

Inventron Probl ens to be Sol ved by the Invention

L30G4). Hoyeuss. (sL0cpLbee Aoy descs| bed buffer

st opper door IS arranged to rellably
cl ose slldlng doo mhrch S n OV N,
PERRE: By e Lo e NS EAE S GBI A To i 1 Oper
pl ate, the stopper is on the assunption that the
(spked)f orzelkssi NG -t Hé-2BPdi’dg (BBoE, tp 4, eFIG; Bhrnd FIG. 6)
closing speed is constant. Therefore, when the
Petestngospeethtof2 :t s Haitdinng Spdedrf iica tdidif etentq, ade, 306
buffering effect corresponding to the closing speed

gécghe %'o'lqlm%g %qrrocmczﬁmbe ralf.ained, Specifdcal ly,
when the closing speed of t he sliding door is fast

t he slrdrn unded back due to the

D%ﬁ%%? Par’ %gg%ﬁh ﬁ%&-% &gghoor has. On the other hand,

when t he cI05|ng speed of the sliding door is slow,
PYRBLEMPS T8 Brobldmachaty Hife I&Medit¢ door may be

st opped before the sliding door is conpletely closed.

The pHbwerky,kadnnebti¢ esbduy desdravwed budielrvesopper for a
problemthat the entire device is enlarged when an

&l ietitn avbryi 4 aweiaglyedstis Reds ad 15 ¢ b 9@ adoidi8g Heokevhich

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 door 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]

2 buffered, since the buffer achieves a buffering
effect solely by the rotary danper. [0005] The
present invention has been acconplished in view of
the foregoing, and an object of the present invention
is to provide a buffer which can achieve a buffering
wif £6te@0rs B5POANPuF Bet e HIBAF ) aSPeEfepingid hdctor®lely
of the first menber or the second nmenber. Means for

| vi g r [ 0006] A buffer as described in
C a?%?lr ggrgae?h?g?'nenber, a case body relatively
nmovabl.e with respect to. the first nmenber a.slider _.
pr ovFIlJbed RYEIFRE CHLETNORF 869 ﬁgcﬁqulaﬁbﬁt}se(% A yiew of
| ongi tudinal direction of the case body, and a ,
phef Epragoimenbandr 8naphbegt 0 f ddePrsFeMe WHVapdyion 1s to
wherein the buffering nenber is rotated through
pbotriEet awibiut fidre Whircdt aenerhiches a duEhgagenent fect
stepped portion or a cam projecting portion for
dbreetbyneli dndr @ﬁglmo@{ﬁ%sgd;r@ged RE 288ROENeObf &he first
menber fixed™ to the case body, and noves along with
movenent _of .the firs er or the case body while
Pel'arhi n§ the psreé:sosr%&ndnes ate caused by the engagenment
stepped portion or the cam projecting portion so as

Maais fPerSeLy angyvENROVERBLAE™Sf the first nenber and

the case body. [0007] The buffering nmenber which is

r ot atFaliiuf ft achedstar itdesl il cdaimpt ovdsled i i nde meadeer, a
body so as to be slidable in the |ongitudina

dhEeatd @ ref] dthier<lashobaByediitciby¥petti tslithectfl ¥st member,

presses the case body or the nenber fixed to the case
QogXider provided 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 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.

The buffering member which is rotatably attached to the
slider provided in the case body so 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



[0008]

[00009]

[o010]

[o011]

[0012]

[0013]

3 through abutnent caused by relative novenent of the
first nmenber 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

SRESHUgRf abliembhistaBebeby addatheeCapecheay e die first
achleved [ 0008] The buffer as described in claim2 is

&8£§%£tg£8dtﬁacguf%%%a gg%e%ﬁgﬁge"@ﬁir%&??ﬂﬁgngoEb'QBe

e Cam proj ect rtion of erin
presses tEe case menber

BoasS TRl FaEcPy GP8 LrprEiCimbERARbaRCe] BEB6F PhEh Pespect

buffer as described in claim3 is constituted such
thatheheebatfize ngvenepsr isr dasasages aloadp afed g1 ingy

to the case body. [0010] The buffer as described in

&b 8Bohdiagnss ithet edl stithe nidvding Spepdsift the hifrdtheember
brake plate is adjustable in the wwdth direction of

51{1‘&_ €A ecgggybohgg%%]n b thekyller as described in

claim utting surface to be brought into

;: g?l'ef‘[llﬁ% %fu&.t,far?grt VR qAFg:q_*g.lbsel LAD [cgraff%jCST%fe thﬁse 1%ﬁ%ed such

described in claim6 has a rotary danper fixed to the
thatlekheaeppapsmegeastEPREd POTE 108 &5 Shenaadt RICIGHFing
rotary danper, and a rack fixed to the case body;

whet £on of hehimiffre giesy memdbethereasksat be nesdedady tpr the
each other. [0013] By virtue of the above

OB E HUl £ o e akisBb b AR ekctliherIDhaive SRS hember .
and a buffering action based on the neshing

The buffer 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 is 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

4



[0014]

[o015]

[o016]

[0017]

4 resistance force caused by the pinion gear and the
rack assist the buffering action which is caused by
directly or indirectly pressing the case body or the
menber fixed to the case body by the buffering

menber. [0014] The buffer as described in claim7 has

PebacKahibtefotfe ddised bf@ihe Rihabar yeSAMRRY theXxettk @ssist
the case body, and a pinion gear fixed to a rotation

i t he tar. i ' W] ;
e i s B e ARG s PELER A fpf AErBE T o9 Rh s rece1y
constitution is obtained by reversing the. arrangenent
PEEEHENTr bhgr FaasnperYi fEl 'ﬁa% AR TR %Jﬁf% iM% rgse body
the rack in the buffer of claim®6, and effects

sy nther btud fehdingofmeric®irm 6 can be obtai ned. [0015]

The buffer as described in claim8 has an elastic

meansthd Qfu e Nk tdsetintel detolesim théasd iadeadkndixed to
the case body. [0016] In this case, when the abutting

fRLce caused Pgtgfs’%%bo fo rOf i £l %tsﬂ%rtﬂ’é‘%a%fe bHEy | iagﬁita pinion

nenber and the ¢ y reac a predetern ne

val ue_belqw the elastic force o he el ast i nmeans .
%?ayiF%ﬁ@goFor8t5?§aﬁb??d%x%ﬁ 1 éhﬁhﬁ¥§FFﬁ@%ﬁ%ﬁﬁ%P wherein
attached to the slider, the slider can be ,
aheawar}enldear andr ghe g dkyatRaneshed vwd thegashiorhgre. This
noving direction after the buffering nenber undergoes

aopestune icmngeobvathed betraivieinsg ngosherarrf0@dmeénihef the
buffer as described in claim9 has a constitution such

L8k ri/haappkher hegubBRBEEnBagi A1 bRt Geat Nend eG@s Setktk in the
portion for retaining the first nenber, and is noved
ghg@%rmékrbigf%ls, 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 slider, 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

5



[0018]

[0019]

[0020]

5 nmovenent of the first nmenber or the case body via
the retaining recessed portion. [0018] The buffer as
described in claim 10 has a constitution such that
the buffering nenber has a magnet, the first nenber
is formed of a magnetic body, and the magnet can

abi-éAehtadf t heet 848t hitenddr 6+ vRNb&Ee Y¥delia the retaining
Description of the Drawings [0019] [FIG 1] An

tive view showng a first enbodi nent
%B{%g%%?f gﬁ&%g%%h'e present invention. [0020] [FIG 21

A plan vie how ng. t he huffer shown i G _ 1. 6 . .
(002 Hhe AT 5 SRS SbRAgT A Baf & SoRBl tution
in FIG 1. [00221 [FIG 4 ] An explanatory view

shohi tthp o Sabafdferdnsamemhgr s tunagpety hehefiest member
shown in FIG 1 before abutnment with a buffering
enbermef092 rddriet ] bAdyexphdnaheryaghew chwowittgact and
state of the buffer shown in FIG 1 in a retaining

gg?%%etmerﬁir@t rehaldyent is performed by the
uffering nenber. (0024] [FIG 6] An explanatory view

howi tate of _t ff hown in FIG 1 i
B TMECELR FPRGbotttr B e40C88 by the bu fering.

menber. [0025] [FIG _7]  An explanatory view showi ng a _,

st at elBifen the Aralsaliosleck BEcSPEC NS HirMe Shonawy ian first
FIG 1 is small.

embodiment 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]

[0026] [FIG 8] An explanatory view showi ng a state

when the abutting force of a second nenber of the

buffer showmn in FIG 1 is 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][FIEL.G3]104A #\i¢é anisweshshong ngha Hakeelr neidwen of FIG.
whi ch position is adjustable in the case body wherein

the menber is fixed in a state in which the distance
therefromto the buffering nenber is increased in the

buf f in F . | i o
out1 T gshont | AgELE 20, L0090 LR A £40L80 M haiing
adjustable_ in the case body wherein the nenber

AR R GF st af ¥ F ki TROThe i £t Gnck RHePd raiEgent with

the 7 buffering nenber is reduced in the buffer shown
in UL ening [DOBORr|[ FIG 12] An expl oded perspective
view show ng a part of a third enbodi nent of the

buf f errot;.t B¢ preserblbnyedtiotiew[ 888%infFhGst3d8k Af the
fourth enbodi nent of the buffer of the present

. . 0 | . . . .
e oo it L of RerBaRTarh G PPRE s SuRReln
' tion. [00331 [FIG /15 ti i f
SETUSESE W RO T FRE M B Pr CBF PRECRF bbgnterHGENt | on

is applied to a sliding door. [0034% [FIG 16% A

per spéEftve &Ji el ofXRA2RRBAPY eViBWWANEHiRBeabGERER OF the
the present invention is applied to a drawer. [0035]

[l X ed Ahovrplian FEGewl of n an peXxdrpnerehanhioh pbeture caused
buffer of the present invention is applied to a

hhoetk d9@f fering member.

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

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

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

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

[FIG. 11] A plan view showing the fixed member of which
position is adjustable in the case body wherein the member

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

7



[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0036] [FIG 18] A perspective view of the exanple

shown in FIG 17. [0037] [FIG 19] A perspective view

of an exanple in which the buffer of the present

invention is applied to a hinged door. [00381 [FIG

20] A perspective view of an exanple in which the

buf f £er Dfigthempeesent réedveadi bn theappffed shown in FIG. 9.
sliding door. [0039] [FIG 21] A perspective view of

anot herrexanplie AR whpThdedihpebspéetioé vhewpsksRdhg a part
invention is applied to a sliding door. [0040] [FIG

iﬁ(ﬁtﬂ%&%péﬁb&m hevs P Hfub L et ranpther %@gHLceln{ré‘ntlon

er of the present Thvention is appl 1 ed

I|d| do 041 FlG 23
schen&?lg V|§W %o&PHQLg e@&ﬁhﬁ g1t © tﬁ@gbgPégFron the
the present invention in a state waiting for the
f@ﬁ%ﬁeﬁﬁnb@VenFQGHZ] [FIG 24] A plan view show ng the
buffer shown in FIG 23 in a state in which the first
menber FIS.rk4 hi rfedl an [VA@AB3h ol Gy a253 r A ofl af ivfitéwembodiment
showi ng anot her exanple of the buffer of the present

| SW et d Opy FRe 2 §E3E§e“@kéb@9tf9ﬁvéhﬁloﬁ|rSt member. [
004 4] [FIG 6] A plan view show ng the exanpl e

o o ERea "hodk NIIRET ar UL R T AT B TR the

[0045] In the draMAn s, parts which fﬁnctlonall .
dpet it 9 HiRePTE SRR oF YOl LPaRRE 1SPet‘a@16¥Lé6‘lB§3 door.

the same reference
[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 door.

[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.
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nunmerals. In FIGs. 1 to 14 and FIGs. 23 to 26, upper
covers are renoved and not shown. [0046] The
constitution of a first enbodi nent of a buffer of the
present invention will be described with reference to
FIG 1to FIG 8. [0047] In FIG 1to FIG 8, 1

[0041] denot €BIG.sPBHi My ploor siehweoet serwiew shaywiarg an example of
openi ng/ cl osi ng device, and, for the sliding door
ded uffler @ Pailie afrd ok andrdhd founid ldstraiedvgii ey for
rails having approxi mately-U shaped cross section is

: and | ower opening perineters of an
g T ar et

ctangul ar opening. In addition, the

pair ui rajls has .sliding. recessed_portions .
100421 Dol BEaa) 00 The ibngi P RAN L85 0t GH' T8 of FORB 1P FIC-

guide rails and having the shape of recessed grooves

i49 tie horizbnttl wekeh onke t heFebfmempert he garaéened.

rails are attached to the opening perineters of the
[0043] openi nBIGn aS3tareplam wheehshbeisyi anogheecessedle of the

portions thereof are opposed to each other in

paledd elof [{004 8] rdueoveive I&Ct BN Mate waiting for the
flat-plate-like sliding door 2 serving as a door %ody

IS | dabl ttached to the pair of guide rails, such
tﬁ%ﬁgﬁhe 3%%§ing to which the pair of guide rails is

attached ca Pe opened/ ¢l osed. Mre specifically, the
(00441 Upper (BAG- of 61 hd S RGSHOTIOR RS W1q GABIP L4 SRBHM B F16-
the sliding recessed portion of the guide rail
&% dohed s tdheln uppeeh opledi hr pernedber &f rpkained.
opening. In addition, the |ower end of the sliding
Bgger M3des Shirdahlry yfiinkgt @ahiti theh@nvention
[0045] 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.
[0046] The constitution of a first embodiment of a buffer of the
present invention will be described with reference to FIG.
1l to FIG. 8.
[0047] In FIG. 1 toFIG. 8, 1 denotes a sliding door device serving
.as an opening/closing device, and, for the sliding door device
1, a pair of long and thin unillustrated guide rails having
approximately-U-shaped cross section is attached to upper and
lower opening perimeters of an unillustrated rectangular
opening. In addition, the pair of guide rails has sliding

recessed portions provided along the longitudinal direction

9



[0048]

[0049]

sliding recessed portion of the guide rail attached to

the | ower opening perineter of the opening. [0049]
Furthernore, a thin-long cylindrical engagenent pin 3
serving as a first nenber upwardly protruding fromthe
sliding door is attached to the upper end surface of

the shéedywgdeooril amd deviinprdiecesttaper Pdcsethesedf grooves
in the direction of height. The engagenent pin 3 is

ain efigagesent obody sddaches dre ot r udel the ighe cexirak 1s are
direction thereof, i.e., the height direction of the

%t@é@ﬂego% “he ;%ina%rh% 5%&%%'tegisp8%p€ﬁgi&¢%ﬁ{w iPa state

e upper end su the sl

Furt hernore ement Ls_one _end porti

i L BB Ehe oA dERPaceoeapoRhBoEF  arAqEhREFo8 Fher Reposed
| ongi tudinal direction, and 10 provided at the

Vi @t BaFBectbareinoParhd lepper end surface of the

sliding door 2. The engagenent pin 3 is protrudingly

provi tledemverhe auppert aech lsur fadeé-pllatie-1ike sliding door 2
approxi matel y-rectangul ar flat-plate-Ilike attachnment

ptateingd whi ghabsrabbaghed emlaaewpaeﬁaeﬁedsebf eﬁe ghir of
t he slldlng door 2 as” an attac ment nmenber. [ 50]

f‘??-pl Fuf g Fﬁ?%gf’f‘ g 6, PR ?L £§ guide

one i tudi na end the sliding recessed porti or
R T SiepaSY b Ssckr UpER gaeCl?lcallw
perinmeter of the o enlng The sliding door closer 11

i shey uprR RNt lodstng Predeng idnPr devdcel sdaindg idsted in the
buffer for preventing the sliding door from being

véiDl @htyretesedd phetsbhdbAgtHeoguttesesnillahasched to the

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

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

of the sliding door 2 in the longitudinal direction, and

10



[0050]

[0051]

a thin-long approximatel y-rectangul ar flat-plate-Iike

case body 12. On the upper-surface side of the case

body 12, an attachment recessed portion 13 which is
recessed in the |Ilongitudinal cross section of the

case body 12. [0051] Furthernore, on a bottom surface

por ¢ v e d 4a tt drist iwtlgtttihwg seacboteone S wreacwafr el surface of
attachnment recessed portion 13, a thin-long

gtfro@yﬂiakﬁ? eagagerent T Ve ddmeh ©®NGi i N® is protrudingly
| ongi tudi nal direction of the case body 12 is

' e n g 5.khas.a width
g??%t??gdl%Fgg?gtﬁggggﬁgkdngggggé 8? ?Re engagemnent
pin 3 such that the en ement _ pi 3 of the slidin
e T et e O CRRB08E b EhoP 2B ohgkenge tachmefle plate
| ongi tudi nal direction. The engagenent groove 15 is
pf oviiddd sl Fttamhdre arertther upbetrhenposbsfrsear PaAckhe sliding
portion 14 in the longitudinal direction to the front

efwbsi 2Zlea of ath het casembodymetBekn t he | ongi t udi na
direction. Mre specifically, the engagenent groove

15 i spydghlihGald,y aPeRsti-atdndd ddpe £Sa%RRAD rekd angular
therefromto the front end side of the case body,” and

' ' i .t he . f f f
5 ESTUPLRL £, 1 L1y 0°GDRETE 001 360 0L G <o one

formed fromthe front end , surface of the case bod¥ 12
iRt Hed hre h@heRe F%%é§§éHJWb6FFPéﬁeﬂsp?§t%6Pﬁﬁa 4§ guide
a slot-like groove provided in the bottom surface

por il @t tlclofd tthee tbasepbedyoden i Ky memimedres;, ofathehepening.
openi ng perineter of the engagenment groove 15 in the
fronts engh 54 d@oo B @bk NQL BUT § a€ ev POY d1h ©+c 16s g ChréBention
open in a manner tapered fromthe front end side of
tJE%f@QaQ§F@Dﬁg 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 grocove 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]

groove 15 is provided. The guiding surface portion 16

functions as guiding surfaces which facilitate

engagenent of the engagenent pin 3 with the

engagenent groove 15 perforned through novenent of

the sliding door 2. L. [0052] In addition, in the
tdromiseirdacee poo f | tne ldobtomheur fétachoehionetéssedthe
portion 13 of the case body 12, a thin-1ong

ArRYecld K6a Bld it i ever id 1ol eviddedde The tld dbB8 body
groove 17 has a novenment groove portion 18 in the

longi n‘kdxllégai%gi{l?&hé’f Qiréé‘&é‘ﬁta‘i{l{%n 1%&&???@911% the

port I 0 ment roove

provi ded to be adjacent and parallel to
BTGAARRAR GRos0e 15, l%h\éewov‘earﬂwx BRSO (57 gase body

is provided fromthe center of the attachnent _
rlelc ddwark fpome iton the £3rant ehd sodgi elidEhal cdbeeeedyn and is
thereof to a front end portion of the attachnent

reesesseitc posd it Hihd 6253k &ndtherfaxe ofattha taeetbody 12.
end portion of the novenent groove -portion 18, a

t’[hiéké&!‘.rge,gﬁ:‘?l%Vénl;!ag@mE%aéf&é‘vegrl%°¥8rﬂ@8tfP&n th® front end
extending in the wdth direction of the attachnent

rec sed fdon 13 | in S pr ovi :
ot atd on gfoove c%%?t gd§18£ #Qg k%apgggﬁggggnF'Eecessed
circular arc at_the front end ortlon of the case

RS0 Thhel § G 47 Govel Gorkd on 9HePYS Rerhaded in the

fromthe center of the attachnment recessed portion 13

o tttven wiudtfla ati pecitiiom fAevBdfha casrwebsidgel 2nd Hortheymore,
of the attachnent recessed portion 13 in the width

it ecld epertiher eefriratidrherrnene, ehfegefnkati §AogreO0YE in the

portion 19 is

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 gquiding 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 slidinggroove 17 is provided. The sliding groove
17 has a movement groove portion 18 in the longitudinal
direction of the attachment recessed portion 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]

conmuni cated with the front end of the novenent groove
portion 18 by one end of the rotation groove 19.

[0054] In addition, on the bottom surface portion 14

of the attachnent recessed portion 13 of the case

body 12, a «cylindrical spring fixing portion 21 which

i1S$ verthiedbhyitbdinpl adiualitiger tbarehé boetbresuehdgqortion
portion 14 is provided. The spring fixing portion 21

i pOosd td oneshménanredds pod tpontiod 1he attachnent
recessed portion 13 in the |ongitudinal direction,

. e., F@J{{ﬁéEmS?g, Ry Eiﬂbﬁ@@ﬁ@‘gqrdtlirbrPE!Eecrhé/‘HBQz%menUberoove

spring fixing portion 21 is provided at a corner

porti.on .of the rear end portion.pf the attachpment .
PEESSE Bor 1 GRITT3OTnE Y PRy EP xT A5 BbPE | ShOD1e Ry tion
a cylindrical main bod portion 22. At the upper end

G2 Fﬁéeﬁﬁﬂﬁgmﬁhﬁoﬁ@@] dizectipno§itdie pFkacenpargeressed
portion 23 having a dianeter |larger than that of the

meint iodyl pard | oon2nususbncendvided | y Thor megt af 0@b5jroove
In addition, at one side end in the rear end side of

te ket tonhsyrd 8eRpROEL P8 14 1 at Beratiaehd®dtat the front
recessed portion 1§ of the case body 12, a protruding

RO BRRSIAPIRE She Brs AP L2 P el S P <R g

therewith. The prqtrudin ortjon 24 i s continuous ,
TS e R e R B LR e et RECBg e oz tion

surface portion 14, and reaches approxi mately-center

por tnohheovidhh Gbreolicurtkereeporid emelside ehd ppyEhon of
direction. The side surface of the protruding portion
2heposittddmesh byrexwssed portion 13 in the width direction

5Q9e portion

thereof. 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]

side of the case body 12 with respect to the width
direction is a flat surface along the I ongitudina
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

|laogdistkudiina edileegedopootiohe T hseibgdy diznet dodmeder than
[ 0056] At one side portion in the front end of the

Al BchHENthe r@&@ﬁw&d?%éwﬂorﬁz ofi§ heogaser Pody1 1¢, f@rmed.
fixing groove 27 is tormed. The fixing groove 27 is

provi dgd, gHéEE%Si %gn W gd $n@ PREENL O dLE d{ao%tld%fof the

t he case e attachnment recessed port

13. Specificall t he f| in oove 2 ext endi ng .
Tt TG TGS DA TP R G (o Pee o BaSs S CEpgPA BRE t on
13 to the front end S|de of the case body 12, and

therpt tbléeltca@eab@ﬁi@hwanglérpémrﬂananépﬁéw@ dé @hich is
the case body 12 so as to form an L-shape when vi ewed

fupmtdpy prothedinhyi agoltd gheovet2dm sudistal pendioeh 14 is
a brake plate 28 forned by bending the distal end of

alﬁﬂfu,g&éppp f@%é&%hé&e&kéh plete rt@indaySréfon 24 is
L-shape is fitted in and fixed. [0057] The brake plate

28 serves as d|n contact nb ned of
e&od'%lrréuo% aﬂul ut errmre rgﬁ‘ %rak ?ape Eé;fhebOttom

housed in the attachnent recessed portion 13 in the
I%H@ﬁ%lﬂ%tld?r? edridpd d?eat%SCéEErBBaVaIQan cgndegtportion
in which the distal end thereof is fixed in the

fafiting grotem 27rbdécetier thwe Hody WPe Wikdhdakecpliane The
28 has a length such that the base end of the brake

A iedee A8 Btk Sott ehd padtrerd isubloaed onob 4t Besitioned by one

protrudi ng portion 24 of the case body 12. However,
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. 1In the fixing

14



[(0057]

[0058]

it may be shorter than the abutting |ength.

Furthernore, the brake plate 28 is housed in the
attachment recessed portion 13 in a state in which it

is spaced away fromone w dthw se side surface of the
interior of the attachnent recessed portion 13 of the
caseoveody7 12 diedad] edd dhe hrbhaehpkate rzt dgerd by bending
portion 13 of the case body 12, a slider 31 which is

sthdapl £ dn drhte JroRgt hudl Dghg did@edn P a Pff I plate body to
attachnment recessed portion 13 is attached. The slider

aY%egﬁtﬁggﬁgB% ? fE$EQBIFS|¥nHD¥§§E8 wi th respect

case I der i's formed to be an
approxrnatel rectangular flat plate having a w

appr oXffabél eeéﬂ}a'ttet o & RS THSH R o2 tsnleldaltrt%carﬁtetrﬂ‘:t membe x
recessed portion 13. In a front end portion of the

sfored 3L, Borfaxanmiser aimstagr-ooVariRegmoaedi hige ibrakseplate
| ongi tudi nal 15 direction of the slider 31 is forned.

The fsthonsedt ianthgr aavacBRens aegeecwed poraiwhi A3 in the
t he engagenent pin 3 attached on the upper end

S}t&t@f&@h&b%ﬁé@t% deorne da%esbb‘éi?biy id asaratag in which
and Titted, and has a width s ightly arger than t he

i the e e |n he fit/i $e |on
o ovatiot [TeSOORReRERL, B Ortradara) the o P EfRRO Pragre 27 of
31 and prOV|ded in a state in which it penetrates
tW%lﬁﬁﬁ? ROE ilder TRet RE2kEnPEkhRsES diaecd iL6RIsH EHED that

slider 31, i.e., vertical direction. Al ong the
| oimegy iltaeak pat of rect borkefpldies eBgagenetthgyfoond -£Rd phirface
the case body 12, the fit/insertion groove 32 is

CONMKY Gott &t Wil 1 g ther eNgageITRit tieo@esd dddye12. However,
verti cal
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
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(0059]

[0060]

direction in a state in which the slider 31 is

slidably attached to the attachnent recessed portion

13 of the case body 12. [0059] At a front-end corner
portion of the slider 31, a cylindrical spring fixing
portion 33 perpendicularly protruding fromthe | ower

sdit faceiofi blietski déiddt B3 psoviodedd. TheespitAgnsertion
fixing portion 33 has a cylindrical main body i.

P@f&é@é‘ 4 sAh OB coReli &R ttﬂéeengaaeﬁedy DA t3 BBtached

4, di sk-1ike portion 35 having a dianeter 1arger

Fér?”tr‘ié‘ %’B{agee%%ug?% gngﬁh{ehsigaﬁﬁ %8969]5 slidably

refn e spri
portlon 33 fixed is one Iongltudlnal ortion of

d a
RO TESERS RNRE WHAkhara 3OS b FHg SReRbLPAE LI TESS D the
el astic neans formed by spirally w nding a copper
Width The ot lengadeness tias 3 .anTékeasitdihsecéion gheove 32
| ongi tudinal direction of the coil 16 spring 36. The
ol hespemdt ofatleonoi endpsitng 36 thet beidéongit udhfapbrovided
direction is fixed to the main body portion 22 of the

SR 1 NG fd od Nith RATHAIPN 2 hePfe iR G238 ROY 1Pe slider in the
Therefore the coil spring 36 energizes toward the

ative nmoyin d|re i,on_of th slider 31
lc%odysfiﬁéﬁoudho tﬁ%@?u?% e“Sr%a(njge to'ap qa%ﬁlreCtlon’
osture of .a hook body 61 which w.ll be described
I%&Qﬁg q :ﬂngﬁﬁﬂFﬁéﬁﬂoﬂére§F18ﬁe°§|%Rﬁ69ﬂ9ﬁ9?WQR§ groove 15

| ower surface of the slider 31, an abutting portion
3t exdtendang bndyhé2,l@hgiﬁdeﬁabedtﬁeotbcnan tiRe is
slider 31 is formed. On the
communicated with the engagement groove in the vertical
direction in a 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
protrudieg 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
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[0061]

[0062]

surface of the abutting portion 37 in the height

direction, that is, the widthwi se surface forned 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 attachnment recessed
pewting 38.i Mhe setheriendhdththdeceildeprigg 86 in the
attached to the attachnment recessed portion 13 of the
~on§atedbndy d2redbgonbustfngeswd ate 3 iins bexiyepdirigon 22
in the longitudinal direction and the vertica

[ t FLt inNn- |

A e e O S A Poraa or s T dranpl poretore.
friction materi IS ttache abu

?E}w cat SpsPRhEa, P aaRpan 36 c oourec B 8AtiTg moving

surface 38 in the longitudinal direction and t he

Vit B ecEipecPfoRlBf SLhEeabdlt PRE SOEf §88e38odyodE2[thirpugh a

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

| pokinge pondnga 9d & Pyprbvidaeh sttt cdpposedkt botlge6l which

abutting 17 surface 38 of the abutting portion 37 of

ther sl hdege3drbth 18t82p therebetween. The | ocking
portion 41 is p05|t|oned to be opposed to the rear

end p%ﬁ&f%%h. a%b§ d?%dé?%&? B tﬁgt%ﬁaéfxgﬂfgﬁce of the

groove S's %6x rection
of the slider 31 is fornmed to be djacent to the
Jf)lar t RBn2RECCERPt REFIOPE, 34dFECERCEINE tife T¢iSde

closer to the front end of the slider 31 than the

| bekd hgugtvaveddzectionoeki fjescepped gér tisodoaBeghi chn the
is positioned such that the distal end surface

ther ote i of retcessad tconpareedt art IB7 he tdeshalgenddbfection,
the stepped | ocking portion 41 which is

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, on the lower surface of the slider 31, a

locking portion 41 is provided to be opposed to the abutting

17



(C

[0063]

[0064]

positioned in the rear end side of the | ocking groove

42. [0063] Moreover, a pressing nenber 44 forned of,

for exanple, a nmetal is attached to the | ocking

groove 42 and the |ocking stepped portion 43. The
pressing nenber 44 is formed by bending a thin-Iong

react Bl 38 41 athepladtiue: thody piorttd oan 37Leshabe, shhdeha3l with
aleg 45 in one side and a leg 46 in the other side.

%J@tafg;ercm&%bettm%ew eS@h@Ql&@}E'Pﬁ]J; gt d Sod aaked s¥§Dtioned to
the inner surface of the eg 45 of one side o

f
tgftlres%gyandn%gbe{eéﬁ‘%gybi %ﬂe ot %L{%%c% Qgﬁﬂ% surface

pressing nenber 44 is slidably fitted in the | ocking

tové 42CKIMDIHEOorids, Wf}lr@ IJei] Ae-entiRhel Bt Hag Width
side of the pressing nenber 44 is slidably fitted in
aliorer tien | ohgiheids hiadle di 3ct $ ofoofied heo | e kidippegovec the
42 of the slider 31. [0064] In addition, a

flcdk in @loeddike b akerpath dvind o0& medijefcentlBoftife side closer
exanple, a friction material is attached to the outer

ﬁéeﬂn%zlfeefg%ntth nb€9 ﬁeogéﬁﬁ%roé‘f Sh&e e tlla%kﬁlhgs EBQve 42,

e br ake 47 covers the outer s

f the | f. th
G T S PRI RVE T ISR 7 TeooheRrduen that
bet ween and brought into sliding contact with the

btesk 6l ipdc L4 nghaur hachr Bkerpall B9 nAGeES s comppieRedith the
on the abutting surface 38 of the slider 31. [0065]

Felirdteel e, o fit tlae W déppeselonkisgdpopoidnonlantdiah is

rear end corner portion of the slider 31, a cut-away

RO 1M Whé ChebhecROr B POEL LRE L8ckihgay@¥okB 42.
the | ongi tudi na

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 into 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 leb 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. 1In other words, the leg 46
of the other side of the pressing member 44 is slidably fitted
in along the longitudinal direction of the locking groove 42

of the slider 31.

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

[0066]

direction and the width direction of the slider 31 is
provided. To the cut-away portion 48 attached is a

danper plate 52 of a rotary danper 50 to which a

pi nion gear 51 is attached to the |ower surface

thereof so as to be rotatable in the horizontal
digrecihiampl dhea danpet i phahet&52ias foraectdashed thathe outer
in a state in which the slider 31 is attached to the

atlachients dhecessedsportimh okt afi dhercane pr@lystgg member
teeth 53 provided™ on the outer circunferential

surfa the ear_5 n._the C|r nf erent| al
FhectfonprrbreBriale POTSTSN SHided ThEh < R FRBLAT 49
25 of the rack 26 of the case bod 12. The rotary

®fnpBE BYepet REINRE hdff-er thISaetrFéﬁgwdt Purkddedt thedrake
movenent of the slider 31 against the rotation of the
pildten 28eas SAndyOOBE] bHetwedent and, broughe finbnt sénding
side of the slider 31, a bearing hole 54 vertically

ReMld@At Wi H heheslddate ighd Rg ahQ YBEt beakedps@CROOFhich is
of the slider 31 is provided. The bearing hole 54 is

%%ﬁitdhoébedoﬂ ntﬁé‘eaﬁug&x‘f{; §§£f£8%t bg BEOFBetQi‘EdeEh§1

I'ng groove 42, and ovi ded between tit/Insertion

roove 32 and the | on inal side end of the slider.
Bur t nEFRBREZTPRE. baar rtblcﬂ‘iﬂ"él%ezt qUE PG BEdTRAR ARY & rear

side closer to the rear than the fit/insertion groove

FInd MsrERierR o X thieon hobkt i dyd Ble phibh serwiesaway sportion 48
buffering nmenber is rotatably attached to the bearing

hHol en54h The hoolndrogp rElopr éssest theycasetlbodyord@i tudinal
through abutment with the engagenent pin 3 caused by
VANt o rOE ntihen & ki dit Ao 000k + on 3tk 18d 5de8eirB1 B8 provided.
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
engaged with the teeth 25 of the rack 26 of the case body 12.
The rotary damper 50 performs a buffering action with respect
tomovement of the slider 31 against the rotation of the pinion
gear 51.

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

bearing hole 54 vertically penetrating the slider in the
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case body 12 together with the slider 31 while

mai ntaining a state in which the case body 12 is

bei ng pressed, thereby buffering relative novenent of

the slider 31 and the case body 12. Specifically, the

hook body 61 undergoes a posture change, through

ahiit thiedd 1 W itre dtheorepdagiesasiti qaimn 33 tapsedilmed.heThe bearing
novenent of the sliding door 2, froma

"iﬁifé PPSILEON i BRSEUI S £196 YBALI Dgodbe BOUERBNELSQL than
the pull-in posture which is a retaining posture for

ret aini ng. the engagenpent _pi,n_3__thrqugh.r t.00., . .
it nr kel “oRaSREoR noaf ton Rusog8 BRakehaf 8By ipgertion
mai n body portion 62. On the upper surface_of the,

rili ¢P B d 2p%¥@iBHQGéOBEbQPGéHaESSédﬁy?PHdP?cépesﬁéﬁPer-
shaft 63 which is rotatably supported by the bearing

hol et idrmof et hdesbédrin@holEngd shsoptoshdé¢d i83the side closer
positioned at a corner portion of one side portion in

tihe thearcardrsbderBé £ e/ 1m8d ir t DOl X id G2 .62M0280fer, the
0067 ] Furthernore, on the back surface of the main

k}uoéjt%/k R, 4%&.&%&%@99' 528 FRGIAITE) meﬁg{e%czgngot%tably

portion ichis slidably and respectively engage

wi th the novepent groove rtLon and the rotatjon
ORISR T ohEaoP R EEHE BPTRI G- qruieHoriiSh 4y Fesses
the case body 12. The engagenent projecting portion 64
Haxe £dshdt s dinghogbwitimenthivdlsh thecghgpgement pin 3
slidably fitted in the novenent groove portion 18 of
tdwusdd b nangraoaet 1t tdred dslimaniddiohwlseaddnehsiden in the
with which it can be rotatably fitted in the rotation
PRV 11PN oJOc RErthers! tEd NGl DAOPVEL PHi1®Maimtaining

Therefore, each of the

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

body portion 62.
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[0067]

[0068]

both side ends of the engagenent projecting portion 64

is fornmed to be like a circular arc along the

rotati on groove portion 19 of the sliding groove

portion 17. [0068] In addition, on the one side

portion of the main body portion 62 of the hook body

61 pr dwirddc nimoran bncthaded ckustatece pof them®bn Weidghportion
isinclined in the width direction fromthe rim of

tde sbehtashaf tn63nehgkhenfoplkchedy 16l o rithen ign ahich is
t he engagenent projecting portion 64. In the rear end

S| t 0 [ ri - i

orriall e i ERebe PR RR bR b EnCEhE BB emene groove
surface portio 5, an _.i.nclined surface portio 6 o
LR Pa ThATREdE §ORaraP eP TO87EL NG Fhet | [ b SPataiding
portion 65 is forned. In the front end side of the

| nePPviedrsuEiase lgoPti 6he66ak6r Redyi 4 2a rEhai Angggement
recessed portion 67 which is forned to be recessed
tpvaf dct heg poet sodeé énth$ raprmeniae hotilser ddme@ sdreh @fith which
the main body portion 21 62. The retaining recessed

POF tdOn K 415 QpeDy fromddie n Windl Bk egee@NGeLoRRr bbeRion 18
of the main body portion 62 toward the other side

end...The r.et.ai ni ng recesse rtion 67..s . verticall .
DT G T S e RCEbH s eaiiss” o peRgybm with
Furthernmore, on a side.rimin the side closer to the ,
fWQﬁ?hJéhﬂaPﬁéhrPﬁét?E%&ﬁﬁqﬁfqéEé%§%H°E%F%PBﬂ4§PWﬁportlon
the main body portion 62, an operating recessed

pb? tafort &8 sRaviimg grrevespedtishapé. i Heyrafrke Betasdenf the
the operating recessed portion 68 and the retaining
reseissetddpoehdoncé7tha phabhgetieng pubfjace ingopbirdlodd 64 is
is formed. Furthernore, at a corner portion of

formed to be like a circular arc along the rotation groove
portion 19 of the sliding groove portion 17.

In addition, on the one side portion of the main body
portion 62 of the hook body 61 provided is an inclined surface
portion 65 which is inclined in the width direction from the
rim of the short shaft 63 of the hook body 61 to the rim of
the engagement projecting portion 64. In the rear end side
of the other side portion of the main body portion 62 which
is in the other side of the inclined surface portion 65, an
inclined surface portion 66 which is inclined in parallel to
the inclined surface portion 65 is formed. In the front end
side of the inclined surface portion 66 formed is a retaining
recessed portion 67 which is formed to be recessed toward the

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

[(0070]

[0071]

the rear end portion of the main body portion 62

formed is an engagenent stepped portion 71 which is
formed to be stepped toward the rear end side of the
mai n body portion 62. The engagenent stepped portion

71 is fitted to and presses against the inner surface
082 1 haHeeg A intironerscaesod pdet poreséi nis opebhefrdd the
in a state in which the short shaft 63 of the hook

hody: 181 &8 éé’ﬁ@é@bécyrtfiéﬂ ek 't"het %1@19%66Q9p59kﬁo§469ftoward

the slider . More specifically, by preSS|ng
%GSSI{]}Qer 518 f[d byrf e, &n9A eme”t SR pPTE 558”67 is
e engagenen steppe por catses’

brake pad. 47 which is attached to the out er. surface
We¥WkP¢%bY4BeBFtéﬁél§9d§hépuﬂhetbﬁe§§ﬁﬁgbﬁgﬁbéprtAQH 62.
to abut the side surface of the brake plate 28. [0070]

Oper afhobbseafrotriee shiadsagedoor il osersigfe theseikrtst the front
enbodi mnent will next be described. [0071] First, an

aped atHaon tofe daasitgidhaedd Bty pdadiod 69 o22the main body
perforned t hereby noving the engagenent pin 3, which

or@l%@%'@ed ,3%5{% SWEeSB%s%H@%@e@I 6fah¢m§1$§i§n9ecessed

oor 2, towar |d|ng oor 11 s

own i.n FE to _FI 007 this cou .
ﬁ%% ° the g&rﬁ%eg%mﬁtetﬁ“eﬁ”l &h ePRSlfFukthereFﬁsfﬁé portion 68
engagenment groove 15 of the case bod% 12 of the
AMYHITE r¢derl ndingb &5e CEE S@att Poé 1ot filmserProrrgdbagesurface
32 of the slider 31, the engagenent pin 3 on the
ok iwn dOBri2 fermsédd iFurttterrmgagenterd goove dértion of
and the fit/insertion groove 32, and brought into
atie i r WAd pheteh abni fige IRELS SIBSUPOFEHOT0R762 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.

Operations of the sliding door closer of the first

embodiment will next be described.

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

{0073]

[0074]

of the hook body 61 so as to be fitted therein. [0073]
Then, the abutnent of the engagenent pin 3 with the
retaining recessed portion 67 of the hook body 61

causes the hook body 61 to be pressed toward the rear
end side. As a result, the front end side of the hook
oyt Sme df at esrebpunbetabockei sagaganehhepéngageninth is
pin 3is fitted and retained in the retaining

r8Ges98h E%rﬁhgm;pﬁyerofenﬁ%m Bedyhe 81:idhRG7dHod B, toward

this course whil'e the engagenent prOJectlng portlon

of hoo bod 61 LS, bei gU|d d tati o
gﬁ% %9?|§%Oi9 of ° ?ﬁe P s%Jllng gr%%ve 1 o?fg o & Frc.
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
rot at lonthifhemutswe, efdgdgetrbat epgajenenhg porisi baing4fitted
of the hook body 61 noves to the novenent groove
Raf ﬁ:ih@nen?ggéﬁeﬁfc §heostild Bg GhowesclBoal theane sliding

body 12 0075] As a result, the engagenent between

t t 0 t t at L oL -

D LTARRIEN (HEOLRE! 11 PRELLON DAL OCELOM 1 cec
t he hook bod 1, e nd the . .

P B GPERIRIPLS § 1 Tk SOR0 IBoRes b O Prgd in the

case body 12 by an elastic force of the coil sprln%

IO TR g B8ORSt bAskDA 5Pei At/ foeesrien grPSVe 32, and

course, the teeth 53 of the pinion gear 51 of the

ratcargh tdamaer abl tweinthwii $ hat @ oteadh itrd icheegsleisded 8értion 67
are meshed with the teeth 25 of the rack 26 of the

S OdYodR - bdAPr 61056, as to be fitted therein.

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

(0076]

[0077]

along with the novenent of the hook body 61, the
engagenent 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 attachnent recessed
pe teHNtHS of idthegcaseobedy712f the hesk bbdgyl@1l and
the engagenent pin 3 are respectively noved to

predepgr i Red AQs| tt'h@“%rk;‘(agg@rdé@it Welthiddhe t3d dafgatfement
[0077] Herelnu when the cl osing speed of the slfﬁﬁﬁa

d I I :
féﬁéisc?l qgg%%%gg%gﬁ¥(?tﬁﬂ%r%?gFﬁgggg gg%e gBEEﬁgg 19 is
wi th respect to the retainin essed ion 67

f
el 3R body I 612F sSBRUPI &P F ?ﬁa thEh@IEQP c Pgﬁcéqofthe
the coil spring 36; or, when a buffering action
cEUSEIEyN t hel @t,aayddehpefrlisim Slagrednevedttire thgckear end
26, and the abutting force is smaller than the

st {@mtof orlge @fsd heodptid bgn ahesilakaneefbereeodi the coil
respect 24 to the pinion gear 51 of the rotary danper

S i stanc rack 26 and
Qﬁl%ﬁ g%gga%%ﬁa 2 Qtﬁgﬁgaggtggr%ggce of the coi

f?rhrigsgalﬁiccestﬂrgs“?h i eF'gfe?FFﬁe? 1 R EPETAR A 51 of the

recessed portion 67 of the hook body 61, and the
JSURARR W%l?]ellisaBWaﬁB%dtQ &hg pf baet et hipredgneshed

position. [00781 On the other hand, when the closing
spieed thke tdetkl|dSdoAghedoeck2§ sfdﬁrmaaaeihﬁedwlﬂastT,herefore,
and: when the abutting force of the engagement pin 3
of1dhe vl 1 1li g dRoFerded tJF @SP@GbK body 61, the engagement
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 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 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]

to the retaining recessed portion 67 of the hook body

61 is larger than the elastic force of the coi

spring 36; or, when the buffering action caused by

the rotary danper 50 is caused, and the abutting

force is larger than the resultant force of the

rod athonptesost geee bHor o€ ohet hetprni dampgear 561 ohetheshing
rotary danper 50, the neshing resistance force of the

r?&§is@§n68df598epéﬁi@Wegﬁﬁﬂ<§&3%ﬁﬁi%ﬁ% 8hasbnCqbakC81, and
of the coil spring 36; as shown in FIG "8, the”inner

surface of.the le 45 of one side of_the pressin
iAo 16 reteal By RO TenBagRierl’ AbFIT Ln FTC. 7,
portion 71 of the hook body 61, the brake pad 47 of

tHee PRSI HENDER A4l hd RS b1t hESotRBErspEface of the
surface of the brake plate 28, and one side surface of
thetabnake pade28cHopdstdown6ihefbth&ehpald B8dwhbth asd the
attached to the abutting surface 38 of the slider 31.

[y erbet epone3 akorglthelgowereat tof at bechesk raadyd
the 25 engagenent pin 3, and the slider 31, the

61,
te 28 is brought into sliding contact with
Sﬁggﬁ?g @'pad 47 of the pressing nenber 44 and the

brake pad 39 of the slider 31. whiJe ,the plate s o
bei ngogamiﬁ/i %ﬁéﬁrn}?&%é’?\ﬁé‘eﬁpes‘b ‘P]S%’Fl%tslfer?eé Yoy BRentiding

of the engagenent pin 3 toward the rear end side is
Hfdered s [OUERR rFUt YREY nbrat, fabd tWeent e abputhies force
the opening is closed by the sliding door 2, the

sifi dihngy eloprg@mest spbpedt el the anl idpeni dgoop2rattlonrespect
wherein the engagement pin 3 on the sliding door 2 is

ey athd awad i i ey frands el sdde o dhe rskhdi RBoROBRGY 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]

(0081)

[0082]

[0083]

closer 11. [0081] In this course, the slider 31 is

nmoved via the hook body 61 to the front end side of

the case body 12 by the novenent of the engagenent

pin 3 to the front end side, thereby extending the

coil spring 36. [0082] At the sane tinme, when the
eaggggarBhtppbAn3 3i,S afelvetiet @1itke Bnonthendrakdeplblie 28 is
engagenment pin 3 presses the front end side of the

[ he ret:aini e i 6
SLRCAS, S s At g gR b #1or o

L g G SR

portion 71 of the hook body 61 via the preSS|ng
nefBePlaiej 4 sy Brdage s Wicded sbomehe ey Giictpfthat the
t he hook body 61. Therefore, the opening operation of
thevemkndi 0§ dooreryagemdret gnvothkypwpedf oheegasiamck side is
the sliding 26 door 2 can be subjected to the opening
opgratiren.in a state in which the buffering action

caused by the pressing against the brake plate 28

f L
Py T LI PEES SEIVE 8 o 8] S8 10 ciooes

‘Bés‘é S B F R i drere BAtshEnIPRE 21A T S sed to an

2, and the engagenent projecting portion 64 of the
hebRNbBEYFr 3 51 Qi Ad¢ Herient haengngememt P§hcbee the sliding
portion 18 of the sliding groove 17 of the case body
12069 2 hes motvatd apbwgradovke pfrrdntornt®side of the sliding door

closer 11.

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 coil 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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[0084]

[0085]

[0086]

[0085] As a result, the hook body 61 rotates cl ockw se

and changes its posture to the waiting-position

posture, wherein the engagenent and retai nment of the
engagenent pin 3 perforned by the retaining recessed
portion 67 of the hook body 61 is released, and the

ehgag Qrerdn [rejsedtjawg gubrdd ahe64épehinbgecheocktibodyn6d state
is engaged with the rotation groove portion 19 of the

Sid MG HReRVEuRPEli gy 34t Obntdeusas e Pl B2esthapedYainst
retaining the coil spring 36 in an extended state.

[.Q08 L b cr,di [ :
lBodi e BEghEn e o8 BurBa BhCk Y boehatap lithper 44 1s
door 2 is conparatively slow, and the abutting force
VighP3_Pect to the retaining recessed portion 67 of

the hook body 61 fromthe engagenent pin 3 of the

sl i di hg dobe Ptakesmiidrerthengdidhagetiagt iz fvoperaged to be
the coil spring 36, or when the buffering action

calstker pdrhel r ahar jodRmpedy $Q s mfyddedl byaBHet dfgagement
abutting force 27 is smaller than the resultant force

ofi 4 he giotatd om {eshgtanse o forge and érnfaé%ég&ﬁ& Ogg]rs%jecting

force of the pinion gear 51 of the rotary nper

with respect to the rack 26 and the elastigc force of
BT PEE p horhe n o fE RfTaobhent BITHSA carrbethe Movement
reliably noved to the predeterm ned position since

1 ViR RFTeIn pi§h °B the sldsdad Bycene ilinef shefaree body
of the retaining recessed portion 67 of the hook body

62 by ttee et@s@t cohogreowveé pheticui L9spring 36

Therefore, the sliding door 2 can be reliably

prevens edrésombainghsbrpRRY dueoia tklec 5d O L4OShBGchanges

speed of the sliding door 2, before the opening is
Q¥§M§3§%&E&|Q§eghe 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]

by the sliding door 2. [0087] Furthernore, when the

sliding door 2 is to be subjected to an opening

operation, the engagenent 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

riog amed.lerCohseduentrepulthetpfesst nd bainesatiilpen beaketance
plate 28 of the pressing nenber 44 perforned by the

hookc Hady Bleify raliRas €drcetdet BE @rigui drhgeskisdi 69 tdROFotary
2 can be operated to be snoothly opened. [0088] If

t Sd [ I WS :
o e T T o ana T e aBath g Foroshssthgtie foree
en ement, pin 3 of e .sliding door 2.with respect ..

O TG Bt i T s S GTEe e B7Tk HachBoRebbayLably
61 is larger than the elastic force of the coil ,
IPY9Y 86 Lher Piredere rpdnrer PAGL AEPT oNl teISHE BpJegement pin
rotary danper 50 is applied, and the abutting force is

| Brigerpr&ss d¢dhary tiree riesidnt anir flacecefotheheetaiatngnrecessed
resi stance force and the friction force with respect

o theokagk 26 £heMbBR BbAL0B1 B@arn®le Phst8 £OLBEYoF the
anper 50 and the elastic force of the <coil spring

36, . me rti of  t .
e A R
body 61 is_noved, ,.and the brake plate 28 js brought
iﬁ?ﬁ%v%‘?"r%l? ngreBnPattd GFPRPEReIBFake pa% %fii'o‘tﬁfc%ﬂgmg speed
pressing nmenber 44 and the brake pad 39 of the slider

f whiel @lidenpldeer i2s befaye Sordabenddy isherabdewedy. closed
[0089] Therefore, the friction forces of the brake
pliattehe8sliding door 2.

Furthermore, when the sliding door 2 is to be subjected
to an opening operation, the engagement pin 3 presses the front
end side ;f 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 coil 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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[0089]

{0090]

respectively caused by pressing of the brake pad 47 of

the pressing nenber 44 and the brake pad 39 of the

slider 31 act against the elastic force of the coi

spring 36, thereby reliably buffering the novenent of

t he engagenent pin 3 toward the rear end side. As a

rigsanm tthe me ssilitdintgf dooe & thr betat edn adslsy ghraaventtedce and
from bei ng bounded back and causing the opening to be

| ol ieteloh ebesedy due A dda LBefid aaldkar6tfi®m the pinion
sliding door 2 has when the cl osing speed of the

O e N T s
(o PRI PS5, SAORET B BLABIEE L . o

respect to the retaining recessed portion 67 of th

Hoesky ol yo 18IS S &fe féved P § S/ NEhBERPE F ef £t rT—htehéook body 61
cl osing speed of the sliding door 2. Accordingly,

big frerienly €od teepordkagliaoetdfei mvicug29i speed iofinigheontact
sliding door 2 to which the engagenent pin 3 is

ati@ghat ¢aneprel hakly @@p%gglnghﬁéﬁﬁ@fm Q¥RNthe brake
when t he S|Idlng door 2 is closed at any speed, the

#genlfg f‘ Qe ﬁff% thy %hQ%eQPQ Pﬁh%askédéggn%oﬁéngW1ched
vi ol en e s n 00
rellably prevent ed. [0091] Furthernnre when t he hook

T@aet¥eeBt ated countercl ockwi se by abut nent of
the engagenent pin 3 with the retaining recessed
porti @hed? fofret, héheodk isodyr6 fondes dokhehdp kel plate 28
under goes a posture change fromthe waiting-position
posé e et { o6 1 wathiubgdabyt prassohgt be engagearatppdndd of the
to the
pressing member 44 and the brake pad 39 of the slider 31 act
against the elastic force of the coil spring 36, thereby
reliably buffering the movement of the engagement pin 3 toward
the rear end side. As a result, the sliding door 2 can be
reliably prevented from being bounded back and causing the
opening to be incompletely closed due to the inertia that the
sliding door 2 has when the closing speed of the sliding door
2 is fast.

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

depending on the difference in the closing speed of the sliding

door 2. Accordingly, buffering corresponding to the moving
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[0091]

[0092]

pul I -in posture for pulling in and retaining the

engagenent pin 3. As a result, through the posture

change fromthe waiting-position posture to the

pul | -in posture carried out by the rotation of the

hook body 61, the outlet of the engagenent pin 3 can

bep eadtpl ettdley SBlictkad deprt Ret ¢ ifercls iiffeacagagermend pin 3 is
retaining recessed portion 67 of the hook body 61.

Thet s @, cabyaresl iabliyhecengagememhdidt ray tdven when the
respect to the retaining recessed portion 67 of the

'E%#ﬁi%@ydéé anlgeclBQEHagk 9t§ E@Q @Hg BB%nlﬂgkcan be
body wa

y
61" can e returned to the ting- position

posture fr 18, pu ppsture by, raqtation.of the

ok Bty APITH Fhet B ustia HIFPBEL 7 on I BUoR] Seht cLosing
Mor eover, after t he hook body 61 is rotated to undergo
aD%o%Q%r%lhﬁhﬁgedP@rtﬁeCBDIPelﬁebéébéyeprﬁvﬁn§?§te in
whi ch the engagenent pin 3 is fitted in the retaining
r eces8edthparioren 6/henf tthiee hvadk Hoeldy 631,1 s he teoadd
body 61 is energized 30 by the elastic force of the

CAUn SPF & NPc RRi 58 Bhapi®uiend o didRCEhGAgEReWR SntNQith the
hook body 61 noves. As a result, if the abutnent

fPétCaeerInly he. £0929 &g&@%t%r%e? i hchre B! BB§§/’ E? . the hook

retalining’ recesse Ion of the ook
el the elastic force of the coil spr 36,
bt PR30 Pore ot B e TPOL 5%9%@wgs®omwn
Is applied, and the abutting force is below the
sl 4 emt E bl oing Rduet of theskespagemendr penaddto the
the friction force of the rotary danper 50 and the
ghelst+in frrsceund fdre pedillingprinngndbret ben bogkt hodngddement
can be automatically noved by the elastic force of the
@id 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 cpposite 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

30



AN

[{0093]

[0094]

spring 36. [0093] Furthernore, 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 attachnment
recessed portion 13 of the case body 12, the hook

boylytB¢, elhetdki dorcglofandet keibr skeiplgatté 28 ¢ae bwving
attached to an existing sliding door or sliding door
devreetbynat harhi by thbehcaseodd@yslndved hepsnberestult, if
of a sliding recessed portion of a guide rail. Thus,

:ﬂgez%ngﬂgngo@BrEEoé?rtﬂé Qﬁ&%agméhg pA0K Hody §ésp8ct to

er 31, and the brake plate 28 tcan be attache

f d; th f , bili f lidi d .
STAEAL 5T HERPLL Ll d 6 Sl BO000T 1 neon

force of the engagenent pin 3 wth respect to the ,
riet @i et agteckese’l PYortticoRCs: SPrihg %goKnbdéytéf byffering
| arger than the elastic force of the coil spring 36,
aactfon3tatihedbblf €éhengosetriyodacgesedOby st hepldtar,y and the
danper 50 is applied, and the abutting force is

| s getihhanotbe 1 el tantt HoOred aft ardth€ or@leabifOBhe rotation
resi stance force and the friction force of the rotary

R e R B 3 i R
S e dRaT S OF v e e gr SRELpAa{® 389 Gook body
brought into sliding contact wth the brake pad 47 of
the qaTebsi agt amabera 4y sy aheybik e lasdd B39osfetdie the coil
slider 31 while the plate is being sandw ched
:ﬂgreb@taéen. Therefore, since the friction forces of

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
Ito an existing sliding door or sliding door device by attaching
the case body 12 to the interior of a sliding recessed portion
of a guide rail. Thus, the sliding door closer 11 having the
hook body 61, the slider 31, and the brake plate 28 can be
attached afterward; therefore, usability of the sliding door
closer 11 can be improved.

If the abutting force of the engagement pin 3 with respect

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

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

brake pl ate 28 respectively caused by the brake pad 47
of the pressing nenber 44 and the brake pad 39 of the
slider 31 are exerted, the friction force and the
resi stance force which are caused when the pinion
gear 51 of the rotary danper 50 is engaged with the
rtaedk b2 fand npeat édnomn g by dineedot a Thsleefrsre O dacapplied,
of the rotary danper 50 and the rack 26 can be
dovesi e hb [t009R] fidarRl As Lhegeptdian dapere s texef Force of
effects particularly when the closing speed of the
S‘é}??'f‘&tge bn é§i§{§eoe@nfﬂofé@ ardl t$eNg 40Q% o2 if¥rce of the
pulTed in by the coll spring 36, or when the closing
speed_of ' the sliding door 2 is fast, wherein th .

TERFY FRe T o eBUsbee 1y AT S TRECRCGoare GusePPEing 36/
with respect to the sliding door 2 consequently slows
dovh e gt g emesirer tipe &l iafi fjedeork Dodhé 1t heesses
sliding door 2 is pulled in by the coil spring 36. In
ot thee p rwGrsdsyg hbawbe otdal,yt h82edpueri vl vy kKse $uctke hathanism
the sliding door 2 is closed while braking the
energh zénocforeeed ghe£oid isphirBdgB6. 1£0896)1 ibMnghgontact
first enbodi ment, the hook body 61 is brought into

| .di t wiith-t ra '
;?%ggﬁﬁﬁgﬁgk%%?ﬁy 4?7H£§é€§1Egﬁﬁéé%geﬁgTﬁééﬁ%ﬂggFiXﬁe prake
can, be brought into direct .. sliding contact with the, K |
Ra %%@fo 121€ tHe i ot 'llleség‘\‘?i %atssla PFxeg sandwiched
menber, etc. Al so, although the hook body 61 and the
prlessepgtweaber e e torepaines ytiorfpictitryfenpepect the
arranged such that the pressing nenber 44 is
it i ad lat d asmedspecthvehg baokedddy tht BsaRepadd 47 of the
t hereof, and the hook body

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

Herein, the rotary damper 50 exert effects particularly
when the closing speed 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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[0096]

[0097]

[0098]

61 is brought into direct sliding contact with the

brake plate 28, the case body 12, and the guide rail
[0097] Furthernore, |ike a second enbodi nent shown in

FIG 9 to FIG 11, an adjustnent mechani sm 80 which

can adjust the brake plate 28 in the attachnent

rdegesse d (oririken st8hothe het ksl i dviguy dpri B thecpged while
direction of the case body 12 can be provided in the

eAs haflyc He . edéeg 8glj nigt fiente neehené soo 80 spdjgt s6t he
di stance between the brake plate 28 and the brake pad

47 of ¥ in 4 ' j he .di :
peu et TIRTES EnAROREet] Ple Rty hashsbagee o

e.. bod 2. 0098] . S i fi [ Ly, h i
S e ab ok SR raed A e Biptdiagd Ve A 3L IR b ng ember

total, cylindrical projecting portions 81 which are
griov haeever .t e wisers I\ ngeReany! cRE PoReoualry dpgo direct
of the brake plate 28 so as to project therefrom The

3R iptioj e cloing qowt ik bnsh8 L agree bpdevl Zedhenghatle tagl serving
upper surface and the |ower surface of the brake

RlAke r2&cdThemBee), e6tENg A | i ONSH Aynviinehndb®& body 61 and
provided on the | ower surface of the brake plate 2%

o . e it
R M T
b e St T S SRRl Py ormec
The el ongated bored grooves 82 have a | ongitudina

diirtdettigh hapk Heodly rektdore Ravitehbhersafel iafell tiig Mook body
respect to the longitudinal direction of the case

eady s 12r ot t Hertmodé rethes lel dingated thartedi gt adeebrake plate
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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[0099]

82 have a width which is slightly larger than the

di aneter of the engagenent projecting portions 81.

[0099] In addition, an engagenent recessed portion 83

is provided at the rear end of the brake plate 28

which is one end thereof in the |ongitudina

¢ raet ¢ oim g Froer teimgesg 8 lemte prevdsissdopdre o thg@3upper surface
formed |i ke an el ongated groove which is open toward

QR sinde 1suicfragcarsade o6f tie Hyake plladlee288. The projecting
Furthernore, on the inner periphery of the bottom

g}&f@f@ns pé’ft\htﬁ’l‘cﬁ’fafé‘ ESIAYETESY Ekﬁie}?&%‘r PALEEO8 of the

a renoval preventing groove 84 having a dianeter

SRR S AR a8 ToRERIR Rt Fer S EPRATS Rt Bapby, ensaged

to the engagenent recessed portion 83 attached is a
&l i gl cagle tec&R 185 lokanhi eRgat aalonasd gagovss §ohdgh are

on the outer peripheral surface thereof. At the distal
gnbwafdddhel rs artew 88 tiom tshe faxcieaboditieat Ldnof athe attachment
engagenent 34 projecting portion 86 to be engaged with

the eNaAg R orf @Qe§§e;dle°@%%l90}5‘o§§ 1of, t heebsakggRtali&ored
28 is provided. The distal end of the engagenen?

g{%o%;té gV pl%\‘}é o ﬁgr@?%‘gggﬁgfddl%&? &qelrrueggéagirection
eventl ng groove 8 engagenen recesse
portion 83 of the brake plate 28, and a renoval

P i O PFEN BYD i T CafSe s NENEORI S AR T RAY GFrection
the screw 85 to be rotatably coupled to the

@rfghhemate bedysbad pgormtihmrm@3®,i shereovdriat el bagetihgrooves
circunferential direction thereof. [0100] Furthernore,

B2 thwerdaseviaith patidcion ©fsTightsloy evaBfer thds the diameter
of the engagement projecting portions 81.

In addition, an engagement recessed portion 83 is
provided at the rear end of the brake plate 28 which is one
end thereof in the longitudinal direction. The engagement
recessed portion 83 is formed like an elongated groove which
is open toward one side surface side of the brake plate 28.
Furthermore, on the inner periphery of the bottom surface
portion of the engagement recessed portion 83, a removal
preventing groove 84 having a diameter larger than the inner
peripheral surface of the engagement recessed portion 83 is
formed. Moreover, to the engagement recessed portion 83
attached is a cylindrical screw 85 on which a male thread is

formed on the outer peripheral surface thereof. At thedistal

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

[0101]

the axial direction, a first bevel gear 91 is

rotatably attached to the case body 12. The first

bevel gear 91 is forned to have an

approxi mately-cylindrical shape, and a screw hole 92

on which a female thread is fornmed on the inner
perojphet ahg purface B8heteobei snpageddedthTheebasgagethent
side of the screw 85 is rotatably screwed in the base

erel 8t ed oot beosCEBV Nl thhkdWitther M8r €s grovided. The
bevel gear surface 93 which is tapered toward the

%“ﬁ%l Eél}?de?"fég?? L%’*%e‘%é Jj"# Szgggﬁtgﬁgi??% 1} 8p S f8%ngaged
1
%bfé%v*él?e hepeVel: BedveBtrracatesver °4 Bécond Fagapement

gear 94 which is housed in the attachnent recessed
poreeopcdlrortipRe88asé bBAybIakpspilatat 4Bl yaneshedgemoval
with the bevel -gear surface 93 of the flrst bevel

gees vt i e deviedry §8awh seit fcaws e sObhefditdtm Iseadndf the screw
bevel gear 94 is forned such that the diameter of the

UPPels Bkdeo O tLhey | QWRI1 &N ot ek @fga n{e%pl.ugeeefs%@rgortlon
35 the distal end side in the aX|aI Irection of the

Ond @eove e ronggA'the &L géﬁm)%g?ggglg?e%?tégglgro@ll{greof
96 i's” formed on base“end surface o e SEco
bevel gear 94. It is arran such that the tip

port i BRI emonsi/| Phsthate S?’h?qullp&rts]ﬁré\ﬁdfr |t\l)1@r screw 85 in

serving as a tool can be fitted in the operating
grivovex D8l dhdechéosecandibetvebeyear g94rcdn be rotatably
operated to be rotated by the Phillips screwdriver.
Thet second benelcageasod P4 2i.s The atialdtybeeéaigead §D itsh€ormed
attachment recessed portion 13 of the case body 12 in
astalke b WBheBxiRgteRSLaliRgagheaYeshape, and a screw hole
92 on which a female thread is formed on the inner peripheral
surface thereof is provided. The base end side of the screw
85 is rotatably screwed in the base end side of the screw hole
92. Furthermore, a bevel-gear surface 93 which is tapered
toward the distal end side of the first bevel gear 91 is formed
on the outer peripheral surface of the first bevel gear 91
in the distal end side thereof.

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

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

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

96 of the second bevel gear 94 is exposed fromthe
| ower surface of the case body 12 through a circular

“insertion hole 97 provided in the bottom surface

portion 14 of the attachment recessed portion 13 of

the case body 12. [0102] Therefore, when the second
beveldigal end sidetin édebyxiahaiPeidlijqss of cilaureiagnd bevel
in a state in which the tip portion of the Phillips
SgEENWI4 ven tgokBSsehtpadd dpéhetingeridmre Vel es. &yrméd on the
the case body 12, and fitted in the operating groove

Gasd& §dlefa$?é3%gdtggvseéc_ bl HBEf 64 St f{te\%gl arranged

gear 91 1s rotated along with the rotation of

second, beve ear._94,  therehy noving.the screw 85 ..n

TS ORBRE Gt Rl 81 PREEEER. OF) AP g LABIESe . P hidd Los

of the npovenent of the screw_body 85, while the _
ehGRYBHEAY Spr SP BEL AR DO HiCGAsCBE B THe 95t die thieaprerating
28 are being respectively guided by the el ongated

boredvegPbovesd82hef sthendabevbbdyed?, 9ttheahr hkeopkatéed to
28 noves in the width direction of the case body 12,

therha tad] B§ti g PBO 11 he sgaPrded meed | hehky akeopbiderel gear
28 and the brake pad 47 of the pressing nenber 44.

[9403 I - j.ysting e e .

bgéfg}ﬁ%%%?gggy5%33?%g§gfgﬁgh%a8%3$cgﬁepﬁeEEEEESFQgportlon
er 44, adj yst . correspondi ng,tpo the .

TR GER RS g oo SERPS Wil FarergiATLng groove

sliding door 2 can be perforned, and the gap between

t He oifr blke ssicandd bevahdaaiedbrigkexpaged £ s the lower surface

pressing nmenber 44 can be adjusted in the state in
whi chhéheaski dodg 12 through a circular insertion hole 97

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

Therefore, when the second bevel gear 94 is rotated by
the Phillips screwdriver in a state in which the tip portion
of the Phillips screwdriver is inserted in the insertion hole

.97 of the case body 12, and fitted in the operating groove
96 of the second bevel gear 94, the first bevel gear 91 is
rotated along with the rotation of the second bevel gear 94,
thereby moving the screw 85 in the longitudinal direction.
In this course, because of the mdvement 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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[0103]

[0104]

door closer 11 is attached in the sliding recessed

portion of the guide rail; therefore, usability of

the sliding door closer 11 can be further i nproved.

[0104] Furthernore, |like a third enbodi mrent shown in

FIG 12, the adjustnment nmechani sm 80 can be arranged

sileh gdratbatecepothe iorakd phetdrakeapd atlee 28rahe pad 47 of
adjusted fromone side of the attachment recessed

e ipre d 0f héebeasedsbody 12. In this case, the

adj ust ment nechani sm 80 has the el ongated bored

gr °°V§§d§2:e|%%\i'tngb? é(ﬁﬂ%ﬁﬂ% Rale gége&éﬁ@@eﬂ thehﬁrake plate

dt h rection o case body 1 Furt her nore,

PP, ReahEa PRy “T2SF or el 8 o ey ?iéé%cijetastment

portion 101 mhereln the portion is cut away

[EUEESTRP HH Rk @l Yhe rbarvieveppet Sbhding @lﬁ@r 2 or the
attachnment recessed portion 13. The
remvatwaragvens 1 hdipordoon 87cah béepscfewndd, i and the gap
rotatably engaged with the cut-away recessed portion

Kl wddi thervbsRe pltONe Mdlthwiseasd @R asyr facenafpressing
the plate 28 for braklng, 37 a screw hole 102 on which

?n%rgd‘% qlé{lma%a%e' 3 %.rs%% J.Ic'l EEF”EgateTbxg A ct‘?%eﬂ‘i’e sliding

escrew I's rotata y SCrewe

screw hol e 10 0105%a The efor g%gggégf screM/gi
WAPh TP55% 1B 5 HeCR PTE§BTPAortion
of the case body 12 is rotated fromthe side of the
cHseNsodpite naiill e theeegosiceciFRgipokyi ofisth@lsbiding door
brake plate 28 are being respectively guided by the
el largat edl hoaredogr bovelse B2improéhedcase body 12, the
brake pl ate

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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[0105]

[0106]

28 noves in the width direction of the case body 12,
thereby adjusting the gap between the brake plate 28

and the brake pad 47 of the pressing nenber 44. As a
result, by adjusting the gap between the brake plate

28 and the brake pad 47 of the pressing nenber 44,
adjsgsemenblecl §2sponrtiing @ Camred e hbaepdwes dlairmsd disngormed.
door 2 or the |ight-weight sliding door 2 can be

Peld HaRdenidngigbos £, t i@ cteabBbi 1y ftdthd s} isdirR@ed in the
door closer 11 can be further inproved. [0106] Al so,

l4 thyenbodi ment shown in FIG 13, the hook
ﬁg§§”gf&g§% % arranged to undergo sliding contact

Caso TORGEOLRINIG" FEGeSC hart 10 47 O THid oo the

body 61 is open in the |ongitudinal direction of the

catte irly nece iRk #1955 ispen Odoofhehe rashAndcdw éf rotated
with the fit/insertion groove 32 of the slider 31. In
atichint the,siade pfittired by seoppabet2 posiitlieotise pmotjlee t iingneertions
surface of the retaining recessed portion 67 of the

hoolor badyn B3k E gsecd iz\eebye%@yﬁﬁ%seg&ﬂiwlim;uided by the
projecting portions 38 103 which | ock the engagenent

pin.. 3 b IS I I Nj ed nt | 7 t
e RS B B R g R e 1 S R e
of the retaining recessed portion_67 closer to ihe

FF NG Siide thRaN1ERB FHERFhYCProf edts 7§ S50PPP8nd2 108nereby
gui di ng surface portions 104 which are open toward the
dickitud t irgidt ke deapriee fwe edth¢ 01 0Fke Hekat @, 28 hentioblke brake
body 61 is forned by, for exanple, a synthetic resin,
STt oftbehel psessahbymeebor bl e AsTheresult, 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. In addition, at mutually opposed positions on the
inner surface of the retaining recessed portion 67 of the hook

body 61 respectively provided are locking projecting portions
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[0107]

[0108]

[01009]

pressi ng perfornmed by the engagenent stepped portion

71 of the hook body 61 brings the brake pad 47 of the
pressing nenber 44 into sliding contact with one of

the inner surfaces of the attachnent recessed portion

13 of the case body 12. [0108] As a result, novenent

i 0 A whiircdcl boR thd Eamenterenanpti he bgltldi ngediadiednigonecessed
-of the slider 31 with respect to the case body 12,
thattisn dokakhorhat theahopk Bodyciledd] s merdHam®ike, on the

along with the novenent of the slider 31; therefore,

L8 POk, - 04 ﬁ%@ﬂﬁ“%&@ﬁm_%%mﬂm

ering &Ff 6ct " can al ned adal n
enbodi nent of this type nof use the coi
CTRE SRS P Gampat THAE B ACELAY DERURCEHRS okt o8 103,
whi ch are provided between the case body and the
st i i ng [VRoG capotritdoms £04 |vtkechn afrief opeR st T ighe distal
shown in FIG 14, -even when a nmagnet 105 is attached
tend hei hookrbodyrmddi.nstead of providing the
retaining recessed portion 67, and the engagenent pin

3 is hareed ofnd MRYICHPWY SUH AR L YIB! ator ?&éme,
engagenent pin 3 can be engaged and retai ned by the

R T DR T RU R

contact along with the novenment of the engagenent pin
Preveiey orer fopBedt PYnkhanenIeeeBeRs SFAPPS 6th6§e71 of
of the above described fourth enbodi ment can be

extes hecdk badyhlsbcasgs alhe lbeardte padHel obnghe pfreslsé ng member
hook body 61 and the engagenent pin 3 is required to

bes fiorared 10l im@gBeht atiew eohadidreiEt thé idher tytpegadeasof the

not
attachment recessed portion 13 of the case body 12.

As a result, movement in a direction different from the
sliding direction of the slider 31 with respect to the case
body 12, that is, roﬁation 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 géar, and
the rack which are provided between the case body and the
slider.

Furthermore, like a fifth embodiment shown in FIG. 14,
even when a magnet 105 is attached to the hook body 61 instead

of providing the retaining recessed portion 67, and the

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

[0111]

use the coil spring, the rotary danper, the pinion
gear, and the rack. [0110] In the above descri bed
enbodi nents, the sliding door closer 11 used for the
sliding door 2 has been described; however, it can be
adopted to be used even for a noving nenber other
t hla@ argR aAneh heldodrcan becengaded gnehsprtaanppiedhe magnet
door, or a folding door. In addition, although the
ITDNBrl’eflttmEf Hduk b=idydieng dndrt]ﬂeimods}hebcﬂ:lps’imgs arranged to
direction has been buffered by the sliding door
ChOSebt dledt BRAMBYEHEAL 95t5h§1§ah§gngo§@9&t 21bAgt N€th the
openi ng direction can be al so buffered by the sl |g|ng
door cIo [0111 15 sho li .
R O hTh THEGSIT S Pt SoneT s/ SEoRE | SDeRaLsRnS and
is applied. In the draw ng an upper quide rail 106
o?fge%?rsbfﬂléaffdéor 5?‘P§eu 8Tt hRedPryehaFs Cibed fourth
stages, the case body 12 is attached in the
uppleedsinage cari de exarkbedandIin Heisd icdiseg @bdreast ¢ither one
supported by four-wheel ed carriages 108, which travel
| f thige | 09K 156 @66 YUrde thdl lengARménd PURPCr EsNPequired to
shafts 107. The engagenent pin 3 is attached to an

e pAEt 9 h t I
?%%r?%@g%rghfa‘%?ﬁé@. 0 The SRR et onr ot [he Sdes not
sl i di door .In th even when .t he .sl.idin
do5F DRRTE L 875 FOLREY OB Y di o gtrdRTbptar, and
the sliding door 2 in the guide rail 106 by neans of
tHee f BaEkwheel ed carriage 108, the buffering action
is exerted in accordance with the traveling speed
when {Iine térgadenmentdgrar el dndinatittyg, ddor 21 ehiey sdoor

closer 11 used for the sliding door 2 has been described;
however, it can be adopted to be used even for a moving member
other than the sliding door 2 such as a drawer, a hinged door,
or a folding door. 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 rails is formed to have two
stages, the case body 12 is attached in the upper-stage guide
rail, and the sliding door 2 is supported by four-wheeled

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

(0113]

the case body 12; therefore, rebounding is not caused.
[0112] FIG 16 shows an exanple in which the buffer of

the present invention is applied to a drawer.
Specifically, the buffer of the present invention is
appl i ed such that the case body 12 is enbedded inside
ofi & ssipgewed iingfsha feabil At 11Me enphddmentepgagéneatattached
pin 3 is attached to a.sidewall of a drawer 112,

tﬂ"&?ra@p)éﬂre%\éﬁiﬁ{d;:%ﬂtq@ﬂﬂ@iwgfwﬁﬁ@ bhgedbaverie 142uk Swheeled
closed. [0113] FIG 17 shows an exanple of a case in

whi ch t ff . . . g [ s .
AL A RS IR PLERER LB 2,08 s cocr
is attached to a hi nged-door chnment frane

att 117 via
& hi Agethis. catr &GAGBRRRIENS ﬁtiégl?g %‘P‘Pﬁc?hé&lgfé}zé( travels
base extending portion 109 of the carriage 108
tiravidld g deinhaigieate qraidf 106 sbidiegddepraZl inkthaenguide
118 is attached to the carriage 108, and the other end
thereofoe sy rnéahabdy ehéacbed-wheabedpperrpagei a080f the
t he hinged-door attachnent frame 117. \Wen the

rﬂJ@@%f%gf\rﬁede‘C}&ﬂ iReecLosed. in the M fRrd RY t&Cth@Mt $veling

cause the engagenent pin 3 41 and the case
bod (%2 t he . speed of closin he_ hi.n eg.door can he
AR A& PO BOURGTRS " PERes T hAS Gadr ignBRT 2%enters
prevented. [0114] FIG 17 shows a change froma state
iTherfrate thedhi hgedthapefores rePepeAtadat Sonoge§rEes -
to states of an internediate position for closing the
hi nge#IGodré ahdwa aorpkepékyitwbsed tippdutfifen. of mhehpsesent
course, the engagenent pin 3 enters into the
eNgAGEEM 8 esl il&d afo Ltharease .bogdyed2fiBalhg, CONESBuLfer
of the present invention is applied such that the case body
12 iS embedded inside of a sidewall of a cabinet 111, and the
engagement pin 3 is attached to a sidewall of a drawer 112,
thereby preventing rebounding when the drawer 112 is closed.
FIG. 17 shows an example of a case in which the buffer
of the present invention is applied to a hinged door. 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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(0114]

[0115]

of closing the hinged door 115, thereby causing a

buffering effect of reducing the closing novenent

speed as it gets closer to a closed position.

Therefore, even when the hinged door 115 is operated

in the closing direction with a great force, it can

ke £l asedcydd hosdy be2 N Kebapesiedo £ NI 89V , thé hbnged door

advant ageous in t% it can be produced at | ower cost

C d co n t e c r

@iipaéee.%e%%@deaﬁf?y*% JFadPhg 0P FKR r ALl HaRE Bpp oo

éﬂsrated FIG 18 shows the hinged door of FIG 17 in
Ohet st at e. [0115] FIG 19 shows a perspective

V|em10f anot her exanple in which the buffer of the

preseREGi-nlénsheorisiz dpplied 1 & KitAged indgbich| khe hinged

this case, the case body 12 is enbedded in a top

ot 1120 ief opestdratg®Ocdsgredhet engagenentt pnniBteésmediate

attached to an angled plate 121 which is fixed to an

{t COF N&r RAIJHiy tAE EiEgean®sosiAR af cbhg1B8tBYGdc10sed
oor 115. The buffer of this™ exanple can be produced

AL Jurther |gver, o %8&%@1 the ggfgggregeggfggecga&rs into

viem;of an exanple in which_the buffer of e, present

iR T ORI Rppf T RAVE ol ¢ hef sHidi %@S%lo‘%?gy 2{9 h‘gt‘hh% course
exanpl e, an axle 123 is energi zed and protruding from

tdfe alppeins feadd ngfed Weogl iLldbngtheseby. caugiyndi agouffering
ring 124 which abuts and is guided by the opening

pef faret off Bddtideng Whpet I 54 hge ngviete ntasbeod alshet yppercloser
guide rail 106 is rotatably attached onto the axle,

the LNGQEEYPo NI A | Sm%%rfla,@lengevteﬁoahEhetHepﬁinsaé door
portion of the guiding ring 124, "and t

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 of FIG. 17 in an opened state.

FIG. 19 shows a perspective view of another example in
which the buffer of the present invention is applied to a hinged
door. 1In 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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[0116]

engagenent pin 3 can be noved in the upper-stage guide
rail. In addition, to the sliding door 2 attached are
traveling bodies 126 which support the sliding door 2

and travel on a |lower guide rail 125. In this

exanpl e, the sliding door 2 is supported via the
traveFIgg bodies p2asaedttivavelswonf tdre edampdre gui dbich the
rail 125, and the engagenent pin 3 is snmoothly guided

By, £ 18 G th%fé%é’\@h‘&gn%@%hsl@%%ﬁl%egiitg%@)éltlﬁ‘?;ng door
openlng perimeter of the upper-stage guide rail of th

form&Pd ﬁﬁgge§ghkéggs sucf;éfyg It &A0, 8¢, ggyggd&%rotrudlng

rom e end a errent

of the case body; thus, good bufferlng effect can
bferqsrbtt&x%éapenrnsaréagé ¢h tm ERidangedoPEat - adj G8LARRE Ting
nmechani sm of the sliding door 2 is provided in the

tIr24/ ethiimdy bbditesandel s endiashby the emdrcialg padjinstteenpf the
operation is perfornmed and the gap between the upper

sipfaces ©d gé e 1gld £ NU F0Bke 2pplRd dhedéipRan JU6de fetdtably
is changed, the protruding amount of the engagenent

con % érﬁhygp@ﬁ'sé§g§,gyﬁge%éég#eﬁénéjﬂ@H53k§§t$Fotrudlng

since axl e S energlzed suc

that t ui di n l.ways e_aopeni ng
p%qrwﬂ}eﬁ@p%%nﬁpa%ﬁ%m%@fa BREC ovndiagorand 434y and the
when vertical adjustment of the sliding door 2 is | .
pFErFasFereent £t abcanbhefeRYRY 6f &6t UPRRTbE tdoCapRéde rail.
since the anount of abutnment between the engagenent

pm Saindi¢dhe tbobkebstlydisgndborngr ebtedhed redutedveling
In this exanple, the upper guide rail 106 is

EHErd S e ©fwr hen uiost agRe @uiidE ng @idorandabetravel on a
| ower-stage guide rail; however, the | ower-stage

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 periméter of the upper-stage guide rail of the upper
guide rail 106 such that it can be moved forward intoc or
backward from the engagement groove of the case body; thus,
a good buffering effect can be obtained. 1In a case in which
a vertical adjustment mechanism of the sliding door 2 is
provided in the traveling bodies 126, even when a vertical
adjustment operation is performed and the gap between the
upper surface of the sliding door 2 and the upper guide rail

is changed, the protruding amount of the engagement pin in

the upper-stage guide rail is always kept constant, since the
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guide rail may not be provided since the | ower-stage

guide r rail has a strong design effect of bl ocking

the gap between the upper surface of the sliding door

and the upper-stage guide rail. [0117] FIG 21 shows

a perspective view of another exanple in which the

b Ierl 3f ishenprgseat susterthiacnthe appdied ntinng héways abuts
sliding door 2. In this exanple, the case body 12 is

a@ﬁ@%‘ﬁﬁé*nlxﬁ@ pbeishiediyngrdene dppeghgtilae irbillS onhéhefore,
same ane as the upper surface of the sliding door

S ~at h h r
gu.%ﬂdv o CORPeE g oI PR TR aBs . S e sar raay oUEPe 1s
enbodi nents, the ffer effec n _be jnprove
L OHES oo BoA0LebuE HarSads RECREF GRInbE Wenpoped since
presses the case body or a nenber fixed to the case

boy aeourt tof MAYEre hdatsienn FarsVeRssmest pia 3 and the

first nmenber and the case body, and the relative
nvekisddpfi 4 hetf instreasrbesr wadutcd@. case thadyekample, the
buffered by the rotary danper, the pinion gear, and

éflC(%uP&QVkQEﬁ 106t e sbhgeiso8 thecgase ﬁ@gystaéé guide
[ 119] According to the present invention, % e hook

bRQYl.gP E% éh&%eééé@86@8£ﬁ9f59ltW%ﬁ%QQEE %%lllg&er—stage
ohe si e case or

adjacent to the inner wall and, fjxed to the case body

tHF bRt 3 bt AR BN BF }Pﬁepﬁ%ﬁkd%‘éd?l“?ﬁ Chyat PYeh-$bage” guide
such enbodi nent, the buffering action can be arranged

te bk loassed iroeg diblan sifded trednl ostiéngi Khehgap between
hook body applies pressing forces to the inner walls

ofhd RPper surface of the sliding door and the upper-stage guide

rail.

FIG. 21 shows a perspective view of another example in
which the buffer of the present invention is applied to the
sliding door 2. 1In this example, the case body 12 is attached
to the sliding door 2 such that it is on the same plane as
the upper surface of the sliding door 2, and the engagement
pin 3 is attached to the upper guide rail 106.

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

both sides of the case body or nenbers which are

adjacent to both the inner walls and fixed to the

case body through rotation of the hook body. [0120]

FIG 22 shows further another exanple in which the

buffer of the present invention is applied to the

sl i di Agcdoding. to thet i gseatd,nved icasethedyodiebpdy applies
enbedded in a |ower side of the |ower guide rail 125,

theddsing fepte 2td stseispeneledvaby dheogarsiagest 108 case
so as to travel in the upper guide rail 106, and the

?}Qﬂg%@ b &NYAGRs, Wist thja%eln@_w%ﬁ gHkdenntai \llall and

5-are protrudingly provided on the | ower surface of

the sliding door erform.a _gu c n
et o, Ee.CRhe gt FRE T B R B ek boay . 1o
[0121] FIG 23 and FIG 24 are plan views of a sixth

afisbi et to ofueheeBRPEEREBE - t RRSpPBEERT LPAVERELGRA. Can be
FIG 23 shows a state in which the hook body 61 is at
amenged-tposhercaposidtimnn dorblet $idgd theneagageereain the
pin 3. This enbodinent is different fromthe first

Q{H&QIH&;} pwed pRGinh oG tBthe tRackokhoWsNgs the
poi nt's irst, it is different in the 45 points that:

t r t 0 b 0
9'1%}22%?%56 P i 98%? G AR o Bhent: <o
: nar r owed _part e tensi
40 gaﬁiwe%aﬁé Merddabiae ga?ﬁgm%ttﬁgf%lahmatwn
130 which is protrudlng fromthe bottom of the case
ofdyc e ek ebede-rack 26 so as to be fixed, and a
narrowed part at the left end of the tension coi
springId6 23 sandwf abhedebyareo s wixelnpig in which the buffer

of 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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portion 131 which is fornmed to protrude fromthe

bottomof Cthe slider 31. [0122] Furthernore, it is
different in the point that the hook body 61 does not

have the operating recessed portion 68, but has a

camli ke projecting portion 72 instead of the

enghgeseiitat Steepeachpara ienfdime®ito protrudeofsomitinehbottom
are formed to protrude fromthe bottom of the case
W%Hé"c@%@%o&g Bt §aChhe & A1 1 USkrated URAPETe AQWRT side,
are denoted by 132 and 133. In FIG 23, for exanple

when the slidin st e c ' e _buffer
t‘?henae%rg%vé%?re% r%iagtoghséefrvﬁgﬁ]g@aegdt (r%%e PFs%gﬁégggrgogﬁ Spring
enters the engagenent groove 15 fromthe |left end, and
abbitss amadyipReduBit Py SpREYLES inFe PREGROY ilmlofvitiid 1s
retaining recessed portion 67 of the hook body 61,

sercdt thdi ngherdrodihe bodyodlof sthaiiossd body 12 above the rack
countercl ockwi se, and the cam!|ike projecting portion

726 Ado the drodle Fasyedolaptessesribeedrpker ad el 1Wfitchnd of
is provided on the |l eg 46 of the pressing nenber 44

toyar def e hr €B§%pkﬁkﬁnlé8-3 6]“1 st Q%nﬁ@lg%hitelr'ﬁi"?)ﬁetah%andwi ching

engagenent pin IS reliably retain

retai ni ng cesse ortion 46_67, apd the_engagenent

o ebot S BOPREch 8 EPPRE HOokrAbay CeTtRE Eaer PRRFom of
the rotation_groove portion 19 of the sliding groove
Jﬁh¢oﬁ¥h€eﬁvﬁgﬂent groove 18. [0123] As a result, the
engagenent between the engagenent projecting portion

64 andutrliberotoats,on tgieodef perenbnidi e paigitedaded, the hook
and the slider 31 is noved toward the right side by
thed ¢l @stdde § elkenat et bBe Cobd r SPI NG He B L b aRErcH €8, but

as

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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[0124]

a tension spring attached between the sandw chi ng

portion 131 of the slider 31 and the sandw ching

portion 132 of the case body 12. In this course, the
cam | i ke projecting portion 72 of the hook body 61

presses the brake pad 47 on the leg 45 of the

'Es sinny thendeg a ddmag i prst ) ¢ ditel oy gloes tploat €428 the hbog body
course, the brake plate is interposed, like a

SEIN G Ed s fﬂﬁ&wm&r&k%m&%&h@@h@@ b® the sliding
slider wall of the slider and the brake pad 47

d;do.Lh e | menber 44, a
gﬁ% I ng }%rc% §%%S§%9%m&§€.g?§§§§|gg applied to the
nove nt of th r 31, and th

O SoR s ke s ot B Phesatomt Bean e Edatanent

danper 50 is fixed to the slider 31, and the novenent
FHraircsingaronaion Ghifane édleoyfottﬁélol@uﬂﬁf@PWﬁgpaéFP@ﬁ 19 is
caused by the rotary danper and the neshing

neslied sede 40d cehof st heet el hi 53nofed heops nd othgeatglbtl side
attached to the rotation axis of the rotary danper 50

d drhe healh ¢ 2306 bhRerrack, 26 J,gﬁgm% wwhta%hbebwates as

|nner surface of the case body. 4 shows a

aah gn flo% g’{_v Sgl tac elgdtoré%ween Ie;anscilmlcfmtrlr}o%\éggrtcgon 131

POSi |gure clarl

%ga enent, OJectlng portion 64 of the hook baody 61
§ 1§ 4 ﬁ%?e%én?nar%%esiqul‘ﬂ%*h“b‘f RHE 91 &%@gOf the case

groove 17, and the state in which the pressing nmenber
bbdys 1dausédd thystbeurasn |tihke qamojldds pgopjectioy parofon 72
the hook body to press the brake plate 28. [0125]
Wenidenengagedentl phheSsewhtied bBakbepddir 1 ornbies, leg 45

'S
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]

brought into abutment with and caused to press the
left side rimof the retaining recessed portion 67
fromthe state shown in FIG 24, a clockw se turning
force is applied to the hook body 61. The pressing
action of the camlike projecting portion 72 of the

hackidwady 63 heved dd ha éeg s ifidhe phessthgureatiberifies
44 is reduced. The braking force with respect to the

g;r@;tﬂﬁetm@tﬁgggﬁﬁ %ﬁé@f‘i‘ﬁéeﬁorﬁ@&@ b hes FOMEEB ok body

sl t gets over the tension force

of. t.he coil. spring 36 so as to nmove to.the left. .. and

e 0t ert o YO FERE AT OF ddve bt diBn groove
of the slidin roove to the |left, the hook bodx 61
ﬂJnn@ﬂﬂ(ihéMéﬁéa%éﬁlWﬁéC@néﬁﬁeﬁﬁﬁﬁ31590?§@P?ﬁg4 1s caused
portion 64 is at the |left end of the novenent groove,
$ychhehzdm+1ikes pricteedt liny phetionhadtd of tgreobveklBdy to press
[0126] As described above, the rotary danper 50 and

the e poges 24, are provided on the slider 31, and
the rack 26 is provided on the case body 12; however,

the r i.ded~on sd d t -
rotar@ﬁggﬁggéqgaggﬁﬁﬁ%ﬁgFg?h?énWnggri%%ﬁ%zggggt Hgmber’ s
provi ded on the case bod 48 [ 0127 1 FIG 25 and

RIQUIE- - DIR&Y Wicds w&%éhaaggv%%e%m@rm tg&fl‘?fﬂé side
buffer of the present invention. This enbodi nent has

& igoedt Fhat For b inga etenied PedaniendpT fef@nt e sfpte shown
that of the first enbodiment shown in FIG 1 to FIG

&n gpexi Ridgakl ylockhesel asthingeboscofid hipp lardodomeheé hook
uses a conpression coil spring 36 which accunul at es

HId NG eNernge WU £ IR 8591 O théeanth B $RSjecting
conpression coil spring 36 in the |ongitudina
portion 72 of the hook 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 ovef 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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direction is seated on the inner surface of the front

end of the case body 12, and the other end thereof is
seated on the inner surface of a protruding portion

which is protruding from the |ower surface of the

slider 31. Therefore, as well as the first

embodFd@ént 25 tarid FE6np? esgicopl aniviensy Phge enyegitheembodiment
the relative noving direction of the'slider and the

casaehd o fdr A9tkkap ASsedt imaidesn chahdet emboedmeyit has
conprising: a first nmenber, a case body relatively

npvahl e W Lby SSB?CEh% eig§t£brﬁéang‘3§?§ferén§l Edeh that of

provi ded In t e case so as to be slidable in a

Ion udi nal . directio of t.he S apd a

SF critny BRGEN FEorratYy L F A o 1e bl | dRpoi fically,
mhereln the buffering nenber is rotated through
b’ s Wi ¢ eats ofi £Bi snebedimpps WieedgagBREResion coil
st epped portion or a cam projecting portion for
dspechd \3 owhii ndi d @otryl pres sprd ngheneage thiyodyhocompression.
menber fixed to the case body, and noves along wth
noYEEBMY o thBecdhp s SEID A IAN shREngase RPdeWbhgitudinal

retaining the pressing state caused by the engagenent

SAERED 0 L4 O e O (RAMUAERLCEL PR 001 O, 5088 e o

t he case hody.
the case tgaoa/y 12, and the other end thereof is seated on 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 coil spring energizes
in the relative moving direction of the’'slider and the case

body.
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2. ' The buffer as described in claim1l characterized in
that the engagenent stepped portion or the cam
projecting portion presses the case body or the
menber fixed to the case body indirectly via a
pressing nenber. 3. The buffer as described in claim1l
or 2 characterized in thatatikg buffering nmenber
presses a brake plate fixed to the case body. 4. The

buf f gr ' i1+ 84 cterdzed in that
150 t eb%%g%ﬁ%ﬂﬂ%%‘ﬁ%é;r%eg}(e@%l at ]%-gétlgﬂj ustable in a
width _direction of the case body. 5. The buffer as
descfi bedStnM8™NSH'3 or 4 characterized in that a
flat abutting surface to be brought into sliding _
cont actasei bedy me lsitdiereshiy fievabdfe whshprageepk die tihe first
formed on the slider. 6. The buffer as described in
me@Byrgne of clainms 1 to 5 characterized by conprising:
a rotary danper fixed to the slider, a pinion gear

fixed s&?&ér‘f 818l ARqXhSt RE ddge UEF oS HB @ baNd1ddable

rack fixed to the case body; wherein the pinion gear
S REPCHE G (BT Sy Oheled CTEF reods o8

characterized by conprising: a rack fixed_ to the

sl i der buf fiegtimg) memhqesr Habatcrhly tateaehed berlythang! ader:

pinion gear fixed to a rotation axis of the rotary
wheaeper ; wherein

the bﬁffering 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 claim 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 3 characterized in that
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the pinion gear and the rack are neshed with each

other. 8. The buffer as described in any one of

claims 1 to 7 characterized by conprising an el astic

means for noving the slider between the slider and

the case body. 9. The buffer as described in any one
tid sbadtbod 66 Bhecharbet pibzedibnatihastaid ebuff er iwigith

menber has a retaining recessed portion for retaining

dffgb{iéﬁtoﬁegpgrCaggdbba noved along w th novenent of
the first nmenber or the case body via 51 the

5 [ et a"ﬂh g:erfeexs%%ddggr%EBEd. T%‘ﬁn g%&e& Aaracterized in

S descr oneé o characterize
oo S IR 28 B B onac
can attract and retain the first nenber.

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 5
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 cléims 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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