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which are incorporated herein by reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a lock device and

fittings to which the lock device is applied.

2. Description of the Related Art

Some fittings, in which a sliding screen such as a
glass window or a door is supported with respect to an
opening frame so as to be opened and closed, include a
plurality of engagement units between the opening frame and
the sliding screen. The fittings alsc include a lock
device that switches the engagement units simultaneously
between an engaged state and a non-engaged state, by
operating a handlie provided with a stile of the sliding
screen.

For example, in a lock device including two engagement

units at upper and lower sides between a longitudinal stile



2. Description of the Related Art Sonme fittings, in which a sliding
screen such as a glass window or a door is supported with respect to an
opening frame so as to be opened and cl osed, include a plurality of
engagenent units between the opening frame and the sliding screen. The
fittings also include a | ock device that switches the engagenent units

si mul t aneoustytbet yeen asoengagesics adbe andl bdnog- engagedasd ade, by
operating a handle provided with a stile of the sliding screen. For
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si des between a Tongitudinal stile |ocated at a door end side of a sliding
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ted by a_hand ided with the, | ongitudjnal stile and.is. d
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operation nechanism . The_gear is forned in a circul ar plate shape,
and teeth Bhe }ergbEudhnal cPfeLfferdntf aprertost PREVERAr tha S¥Rar e- shaped
through-hole is forned at the center of the gear. A square shaft coupled to
t he handleepeﬂgemanbsunhtaughAt@@arha@dgh-ﬁbgéerTﬁéesaﬁgYédgﬁaWithotates
about its center axis in accordance with an operation of the handle, so

t hat the gehe apspatbdbvatmschagesher with the square shaft.

The gear is formed in a circular plate shape, and
teeth are formed on a circumferential end of the gear. A
square-shaped through-hole is formed at the center of the
gear. A square shaft coupled to the handle penetrates
through the through-hole. The square shaft rotates about
its center axis in accordance with an operation of the
handle, so that the gear also rotates together with the
square shaft.

The slider meshes with a portion of the teeth formed
on the gear and is slidingly moved along the vertical
direction with respect to the longitudinal stile in
accordance with the rotation of the gear, that is, the
operation of the handle. The slider is linked to each of
the engagement units. If the slider is slidingly moved in
the vertical direction, the engagement units can be
simultaneously switched.

In the lock device configured as described abowve, if

the handle is operated to one side from a state where the



The slider nmeshes with a portion of the teeth formed on the gear and is
slidingly noved along the vertical direction with respect to the

| ongi tudi nal stile in accordance with the rotation of the gear, that is,

t he operation of the handle. The slider is linked to each of the engagenent
units. If the slider is slidingly noved in the vertical direction, the

engagenent s 4§ §q Ca0y OEn S| HULL SHEQUSL h SHeE68EE. to the dpedhey | PEMmdlevi ce
configured as deScri bed above, if the handle is operated to one side froma
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frame, the géar is rotated togéther wt e square shaft to cause the
slider to pe slidingly npved.t for exanmpl t u | de_w t pect
to the |on ?uﬁ#hﬁ?gsﬁ’@? %Jai‘fﬁi%‘?fi’h%mf% ‘g%gaggﬁengglﬁ%lf%é ?Pgée %gd with
the opening frane, i.e. the engaged state, ;so that, the slidﬁn%fscreen can
be mai nt ai htdet6ibe rasEeState BRCHEPRGLEFILRY WPt Fespetth 1St t He® openi ng
frame. On the other hand, if the handle is operated to the other side from
t he above twvatengapemgehrunstsolat edaegat HeEhwikh PRENLRYaFB2BRaft- o
cause the slider to be slidingly noved to, for exanple, the |ower side with
respect tothbeehgagétiudtane, stbl ehaEatheofliibngweceagagearnbeunits is
rel eased fromthe opening frame, i.e., the non-engaged state. Accordingly,
if the slighpngtsene@ntbspaDYRdai Btaneopenbagndi ckoseanwitherskpdtnhgtscreen

the opening frame. On the other hand, if the handle is

operated to the other side from the above state, the gear

is rotated together with the square shaft to cause the

slider to be slidingly moved to, for example, the lower

side with respect to the longitudinal stile. Each of the

two engagement units is released from the opening frame,

i.e., the non-engaged state. Accordingly, i1f the sliding

screen is moved in an opening direction, the sliding screen

will be able to be opened with respect to the opening frame.

According to the fittings including the lock device of

this type, the sliding door becomes engaged with the

opening frame at a plurality of positions. Therefore, not

only can robustness be enhanced but also airtightness of a

structure to which the fittings are applied can be improved.

Tn the above lock device, the handle as an operation
portion is attached to a width face of the longitudinal

stile on an indoor side, while the slider constituting an

operation mechanism is provided on an outer side of a depth



will be able to be opened with respect to the opening frane. Accordi ng
to the fittings including the |lock device of this type, the sliding door
beconmes engaged with the opening frane at a plurality of positions.
Therefore, not only can robustness be enhanced but also airtightness of a
structure to which the fittings are applied can be inproved. In the

above | ockrdeyi g€, thbe1 BRHPE A BSa BNsOPEE Al | GRCROESH VEnt Bowdl ached to a
wi dth face of the longitudinal stile on an indoor side, while the slider
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face of the udi nal st Such conventional technique is disclosed
N, for exanple. . d2BANESEaPBENt NaPPLHGALE Mg 2! - open No. 2008- 231832

Unlike the lock device as described above, another
lock device, in which a handle as an operation portion is
attached to an inner side of a depth face of a longitudinal
stile (door end stile) located on the door end side, has
been known.

In this type of lock device, the configuration
described in Japanese Patent Application Laid-open No.
2008-231832 cannot be employed, and the handle, a gear, and
a slider are arranged on a substantially straight line from
the inner side (inner side in an in-plane direction) o¢f the
longitudinal stile to the outer side (outer side in the in-
plane direction) thereof. A square shaft has the following
characteristics. From a manufacturing viewpoint, the
dimension accuracy at a center portion and a base end of
the square shaft is higher than that at a front end; from a
view point of assembly when the square shaft is to be
inserted into the gear, chamfer processing is performed on
the front end of the square shaft. Therefore, the gear
through which the square shaft penetrates is located at the
sides of the center portion and the base end of the sdguare
shaft, so that the gear can preferably rotate about the

center axis of the square shaft together with the square



Unli ke the | ock device as described above, another |ock device, in which a
handl e as an operation portion is attached to an inner side of a depth face
of a longitudinal stile (door end stile) |located on the door end side, has
been known. In this type of |ock device, the configuration described
i n Japanese Pat ent Application Lai d-open No. 2008-231832 cannot be

enpl oyed, apdrthey! f 8 0ERE , haRdl &, S| Adlesr&f €y By ) agegr Pt Bent
substantlally straig Ilne fromthe inner side (inner side in an in-plane

direction)gg %hfs'9§ﬁ%1P9¢”@ét§ééﬂetﬁ8 bber oL ey (Qu by i dend e the

i n-pl ane d| ion reo A square shaft has the foll ow ng
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a front end froma view point of assenp| m@ en the square shaft is to be

i nserted i B8t ABSHeRPT %%Eﬁ¥§?r%r%tE§sF%% A®Fformed on the front end of
the square shaft. Therefore, the gear through mhlch the square shaft
penetrates is |Beaoedinglyheisi tles SPCkhdc¥EAe etn pohtFntiRdiarel®ak® end
of the square shaft, so that the gear can preferably rotate about the
center axiatbthchhé squahe shaét sbdet bErtiet lephe Sgyoaref thafdopy
operating the handle. Accordingly, a sufficient space is required between
the gear amddtBeiskiderssaechcibat tpecér ost regdioédt betsgear ehshaéar
penetrating through the gear does not interfere with the slider.

Accor di ngl ¥nq4i ppbhei1hgek dexicg basuhichehhe bandks hspabbasheehie the
i nner side of the depth face of the door end stile, a sufficient space is

required bg@gegﬁlk gagfaeg Eﬁtﬁkédaév g8 %srﬁﬁHEEarBBi§ £AUSESs8d,

problemth t he ness o] e entire device Is undesirabl y i ncreased,

d al th bl t hat | I t
of tﬁesﬁaﬁgﬁéeﬁégBﬁE?ﬁésgégpsﬁﬂéﬁsﬁrPhée@ufP%ElZ%?gé%aﬁé BEREEE R Broperty

i s deteriorated.
pedestal portion of the handle is increased for ensuring

sufficient space, a design property is deteriorated.

SUMMARY OF THE INVENTION

In consideration of the above circumstances, an object
of the invention is to provide a lock device whose entire
thickness from an inner side of a stile in an in-plane
direction to an outer side thereof in the in-plane
direction can be made smaller, where the inner side of the
stile is to be attached. BAnother object of the invention
is to provide a lock device whose design property can be
improved. Still another object of the invention is to
provide fittings including the lock device.

The invention is directed to a lock device and

fittings that incorporate the lock device.



SUMVARY OF THE | NVENTI ON I n consideration of the above circunstances,
an object of the invention is to provide a | ock device whose entire

t hi ckness froman inner side of a stile in an in-plane direction to an
outer side thereof in the in-plane direction can be made snaller, where the
inner side of the stile is to be attached. Another object of the invention
is to provide aplpLKs#leyssEches erisesi ivedt DRertyl Leds beo iamraved. Stil |
anot her object of the invention is to provide fittings including the |ock
devi ce. %¢¥%J e 1 ayentsopn aévﬂééegﬁéih&ébfb'é&*éﬁewhéﬁff&“hﬁﬁééﬂ@ws t hat

i ncor por at e | ock device. first aspect of the invention relates

to a lock device. The.l ock device.i des \Y; i hed to a

dept h facet%faagi?ﬁlef%fle aogoail/e%&ajf%;ﬂ():#n%n?g%%fe%t%&gg%éét%%&ﬁs provi ded

such that a square shaft rot$tin bou% a center axis Ln accordance with an
%%n% 7

oper ati on 9F2AntBpEr A% i BROPLIEF oRY 51%55?%ﬁﬁﬁgﬁh%£?h$%%%%%%%le t her eof

and rotates together wth the square shaft; and a slider that neshes with a
portion of alpewt ha f eePEer ofX S cif CRPFRFeMETRl VERY P PPRIYest b 3Fidingly
noves in accordance with rotation of the gear. The slider contains an

i nsertion bpéeathoougbrwhdehpenétoateenthvpughea stuneehiagie pemereati ng

t hrough the gear is inserted. Myreover, the | ock device includes a
restricti oan@orbtabet habgéshént e posedebatiueea shefgeanndna shiedstider to
restrict the gear and the slider from naking contact with each other. The

lock devicenhe gukhebediprt ¥egdranofngagedeshaterasd anngn-engaged state
Wi th respect to an opening frane based on the sliding novenent of the

slider. . LNg.- r u sLpge  shidefrohas {he insertion
hol e throuﬁﬁr§ﬁﬁgéggﬂg%%gtggﬁdggfgg eﬁgaﬁaéggsﬁggﬁl%g%gt%gting t hrough the
gear is inserte t he r_and,th l.i der be a o] er to
each other?CFﬁrgaHF?i8g£gsfﬁg%t% g ?gsgg?cgggﬁ'po?ﬁ%o%gﬁga%i%ﬁgggégg

i nt erposed between the gear agd the s|ider, %Ont£0| &hefggﬁr and_t he slider
not to mak@coREsEEifnt RodgchRopPHER, Which & Lront end o © square

shaft penetrating through the gear is inserted. Moreover,
the lock device includes a restriction portion that is
interposed between the gear and the slider to restrict the
gear and the slider from making contact with each other.
The lock device is switched between an engaged state and a
non-engaged state with respect to an opening frame based on
the sliding movement of the slider.

According to the structure, since the slider has the
insertion hole through which a front end of the square
shaft penetrating through the gear is inserted, the gear
and the slider can be arranged to be closer to each other.
In addition, since the restriction portions, which are
interposed between the gear and the slider, control the

gear and the slider not to make contact with each other,



the teeth of the gear can be prevented frominterfering with the insertion

hol e of the slider. A second aspect of the invention relates to the
| ock device that further includes a base attached to the cover, wherein the
restriction portion is integrally provided with the base. Accordi ng

to the structure, too, since the restriction portions, which are interposed
bet ween t hengeace8ndothens! yder, caanbeopréhenyear fand iheesfédengnot to
make contact with each other, the teeth of the gear can be prevented from

interfering;pht bhthenboserbhonohel erotnthgl shider . A third aspect of
the invention relates to the | ock device, wherein the insertion hole has a

ong ol el onggt ed|,fqa.SLLALNGEMOKENENL oMLt 861 190,00t g shidseicand the

restriction portion constl €s an accommodat i on portion that accommobdat es

therein th he b nd i i ded '
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slider. According to the structure, when the sl|ider sligi o] ves
e Lifia

rel ativel ywherehe ShaaFesERaFtiaRdPPREIGRalS LHESHFBALY eRHOBE re

shaft and an edge of the gear can be reliably prevented frominterfering
with the skheebase.

According to the structure, too, since the restriction
portions, which are interposed between the gear and the
slider, control the gear and the slider not to make contact
with each other, the teeth of the gear can be prevented
from interfering with the insertion hole of the slider.

A third aspect of the invention relates to the lock
device, wherein the insertion hole has a long hole
elongated in a sliding movement direction of the slider,
and the restriction portion constitutes an accommodation
portion that accommodates therein the gear on the base and
is provided so as to project to one direction and the other
direction in the sliding movement directions of the slider.

According to the structure, when the slider slidingly
moves relatively to the square shaft and the gear, the
front end of the square shaft and an edge of the gear can
be reliably prevented from interfering with the slider.

A fourth aspect of the invention relates to fittings.
The fittings include the lock device according to one of

the first to third aspects applied between an opening frame



A fourth aspect of the invention relates to fittings. The fittings include
the | ock device according to one of the first to third aspects applied

bet ween an opening frane and a stile. According to the structure,
since the slider has the insertion hole through which a front end of the
square shaft penetrating through the gear is inserted, the gear and the
slider cangbg argapged to be closer to each other. In addition, since the
restriction portions, which are interposed between the gear and the slider,

control the gearanghifle sbifee fok,dupmke, conl apte vl fueac e, the

teeth of the gear can be prevente rominterfering wwth the insertion hole

of the slider. Therefore,, the size of the_l i i nner side

t her eof inl?ﬁ%thQ%E%%£edF?5%?? N2 R h2 %5%%% %? egfhééig%éﬁgr%he i n-pl ane
direction can _be nade snaller, which | eads a pedestal rtion and the |ike
of the opethefbnPPpoftrahingt ChECRen nklde 957 Hets lnser?éﬁ&w%ﬁ%gg?%Fthe

i nvention, since the gear and the slider can be arranged to be closer to
each ot heramddthéestédeh efnthe geberndednb? Patet?ers W tPRFReCTRRerti on
hol e of the slider, the size of the |ock device can be reduced and the
pedest al pontagdiandnt heihcketbé thstopetddonopopbitndn whechorreequired to
be made | arger. Accordingly, the thickness of the entire device can be made
smal | er angdntbepdestigPeprePR! tMeCgBabeahdpty edl i BRE EFFcGESORL PIhON OF THE

DRAW NGS
gear and the slider not to make contact with each other,
the teeth of the gear can be prevented from interfering
with the insertion hole of the slider. Therefore, the size
of the lock device from the inner side thereof in the in-
plane direction to the outer side thereof in the in-plane
direction can be made smaller, which leads a pedestal
portion and the like of the operation portion not to be
made larger.

According to the invention, since the gear and the
slider can be arranged to be closer to each other and the
teeth of the gear do not interfere with the insertion hole
of the slider, the size of the lock device can be reduced
and the pedestal portion and the like of the operation
portion are not required to be made larger. RAccordingly,

the thickness of the entire device can be made smaller and

the design property can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS



Fig. 1is a descriptive viewillustrating fittings to which a [ ock device
according to an enbodi nent of the invention is applied, that is, the

fittings according to the enbodi nent seen from an indoor side. Fig. 2
is a descriptive viewillustrating an outer side of a longitudinal stile
illustrated in Fig. 1 in a depth face in-plane direction. Fig. 3is a
cross-sectional pygewit akea atopgiptiveeviduwi NlFigtr@ting fitHlggsdtds an
expl oded perspect|ve view illustrating a configuration illustrated in Fig.
3. WBicR ésléekea@wésda@@&mfﬁgl V8 ¥heupbhbiimbsetbndeie handl e
nechanlsn1lllustrated in Fig. 4.

invention is applied, that is, the fittings according to
the embodiment seen from an indoor side.

Fig. 2 is a descriptive view illustrating an outer
side of a longitudinal stile illustrated in Fig. 1 in a
depth face in-plane direction.

Fig. 3 is a cross-sectional view taken along a line A-
A in Fig. 2.

Fig. 4 is an exploded perspective view illustrating a
configuration illustrated in Fig. 3.

Fig. 5 is an exploded perspective view illustrating a
handle mechanism illustrated in Fig. 4.

Fig. 6 is a descriptive view illustrating assembling
procedures of a handle unit constituting the handle
mechanism illustrated in Fig. 5, before a pin member is
inserted.

Fig. 7 is a descriptive view illustrating the
assembling procedures of the handle unit constituting the
handle mechanism illustrated in ¥ig. 5, when the inserted
pin member is covered by a disengagement prevention piece.

Fig. 8 is a descriptive view illustrating the
assembling procedures of the handle unit constituting the
handle mechanism as illustrated in Fig. 5, where a

positional relationship is shown in which a square shaft is



Fig. 6 is a descriptive viewillustrating assenbling procedures of a handle
unit constituting the handle nmechanismillustrated in Fig. 5 before a pin
menber is inserted. Fig. 7 is a descriptive viewillustrating the
assenbl i ng procedures of the handle unit constituting the handl e nechani sm
illustrated in Fig. 5 when the inserted pin nenber is covered by a

di sengagengptLer eNeaLtoA Phe€6€a secondMkPsh8ri gnd desguipéi ¥Ra¥t EMase.
illustrating the assenbling procedures of the handle unit constituting the

handl e mechani spygs bl LUSLTabedyiBe Fbg- vRew gl BsB-poshyional el ationship
is showmn in which a square shaft Ts to be inserted into a second washer
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washer and the square shaft base are fit into the square
shaft.
Fig. 10 is an exploded perspective view illustrating

an operation mechanism illustrated in Fig. 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, a preferred embodiment of a lock device
and fittings according to the invention is described in
detail with reference to accompanying drawings.

Fig. 1 is a descriptive view illustrating fittings to
which a lock device according to an embodiment of the
invention is applied, that is, the fittings according to
the embodiment seen from an indoor side. The fittings
illustrated in Fig. 1 include an opening frame 10 and a
sliding screen 20.

The opening frame 10 is constituted by assembling an
upper frame 11, a lower frame 12 and a pair of longitudinal
frames 13a and 13b as extruded materials made of aluminum
at four sides, and has a rectangular shape. The sliding
screen 20 is constituted by assembling an upper stile 21, a

lower stile 22, and a pair of longitudinal stiles 23a and.

10



Fig. 10 is an expl oded perspective view illustrating an operation nmechani sm
illustrated in Fig. 4. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
Hereinafter, a preferred enbodi nent of a | ock device and fittings according
to the invention is described in detail with reference to acconpanying

dr awi ngs. Fig. 1 is a descriptive viewillustrating fittings to which

a | ock devpgp ascerdingeliomaneenlvdi f@aé 6f dbheminwenistofous appesed, that
is, the fittings according to the enbodi nent seen from an i ndoor side. The

fittings iéhHpragﬁQahgiﬁ;ga }abachyderan) openkagnf 538 4Pad8dpaasdi ding
screen 20. The opening franme 10 1s constituted by assenbling an upper

e e oo St 1ATE PR AY 7 AP 4Ehna o agme dggend b o
shape. | The el 09, 5Cr.800, 20cLe CBIS) L AUl Bl DY So3E0VLL 1gan b St I

The sliding screen 20 is constituted to have such a
size that the sliding screen 20 can close an opening of the
opening frame 10 when the sliding screen 20 is arranged in
the opening frame 10. The sliding screen 20 according to
the embodiment is supported on the opening frame 10 by a
‘hinge 1 interposed between the longitudinal stile 23a and
the longitudinal frame 13a. The sliding screen 20 rotates
about an axis of the hinge 1 along the vertical direction
so as to open and close the opening of the opening frame 10.

Fig. 2 is a descriptive view illustrating an outer
side of the longitudinal stile illustrated in Fig. 1 in a
depth face in-plane direction. Fig. 3 is a cross-sectional
view taken along a line A-A in Fig. 2. Fig. 4 is an
exploded perspective view illustrating a configuration
illustrated in Fig. 3.

As illustrated in Fig. 1 to Fig. 4, with respect to
the sliding screen 20, a slide guide 25 is provided with a
depth face at an outer side (hereinafter, also referred to
as a door end face) 23bl of the longitudinal stile
(hereinafter, referred to as a door end stile) 23b located

at the door end side, where the depth face at the outer

11



23b as extruded materials made of alum num at four sides and by arranging a
face material 24 such as a glass plate on a portion surrounded by the upper
stile 21, the lower stile 22, and the pair of longitudinal stiles 23a and
23b. The sliding screen 20 is constituted to have such a size that
the sliding screen 20 can cl ose an opening of the opening frane 10 when the

sliding scsega 2901 siarsapgeddi fiot fige openggudiaae ffamdhe3isloflitige screen
20 according to the enbodi nment is supported on the opening frane 10 by a

hinge 1 in&g%)gﬂ?lz?dfpgﬁlé\ef@.th?ui‘@l@@]:ﬂlé‘f’é,naé BhhdiPe 238 ABné Re +oagd$ udi nal

frame 13a. iding screen 20 rotates about an axis of the hinge 1 al ong

) a. The sfidi of the .
(Moo C86 ShEZRIBODeS] SPLilnRBAR. AOCCELOSF LbE OPEPLAGA it oPeni NS,

frame 10. escriptive view il Tust
the longitudipal stile il]Justrated in face.in-pl ane

. Fig. 1.in ﬁedepthf ace,in g
di rection. 9BPH1 82fe AtcFBEsiRREEi 5haf (TeWPHARERSHI ohg B FTRe"A-Kin Fig.
2. Fig. 4 is an exploded perspective view illustrating a configuration
i | | ustrat ednj hnppy-side depthsfaceys?iatedli AREi §oC1 £BAFFHLLR, 9Pt h
respect to the sliding screen 20, a slide guide 25 is provided with a depth
face at anIbuferteilde (htedi haétein hhsoemepdimedtt oaadeacddpiiendiface)
23b1l of the longitudinal stile (hereinafter, referred to as a door end
stile) 23bmhaeatrdlat thbesdaer oénthsi decewneterihe dépoh fheedatvrtaedout er

stile 23b is appropriately referred as an inner side in the

in-plane direction and the side of the longitudinal frame

13b on the door end stile 23b is appropriately referred as

an outer side in the in-plane direction.

The slide guide 25 is provided with a region located

on the indoor side on the door front face 23bl of the door

front stile 23b, along the lengthwise direction thereof.

The slide guide 25 is integrated with the door end stile

23b and is molded simultaneously when the door end stile

23b is molded by extrusion.

The handle attachment recess 26 is provided on the

side opposite to the slide guide 25 on the inner-side depth

face 23b2. A through hole 26a is formed on a bottom of the

handle attachment recess 26. The button attachment recess

27 is provided on the lower side of the handle attachment

recess 26.

Furthermore, on the sliding screen 20, as illustrated

in Fig. 1 to Fig. 4, a lock device 30 is provided with the

iz



side 23bl is opposed to the longitudinal frame 13b of the opening frame 10.
Furthernore, a handle attachnent recess 26 and a button attachnent recess
27 are provided with a depth face at the inner side (hereinafter, referred
to as an inner-side depth face) 23b2 of the door end stile 23b. It is to be
noted that in the enbodi nent, a description is nmade while the side of the

face materigbr 2dn@nst e door gid shcled@Sha i isam@bs apstiedel ymr4l eaned as an
inner side in the in-plane direction and the side of the |ongitudinal frane

13b on theaﬂo%ﬁefwiéﬁiﬁgcﬁéﬂ?iéxﬁ 8OPr opkd at 8kl &&§LEE esly ass agy Drkgsd si de in
the in-plane rection. The slide guide 25 is provided wth a region

| ocated on_t he indoor sj n d r _ b t r ont
stile 23b?b3F%%%nt%% ?%ﬁ%@%@ﬁ%%gg?rgﬁéi%n e%gﬁgggih%t% ?Hgﬁgﬁfget%% is
integrated_ with the dogé end stile 23b . and is nnldgd siqul t anegusly when
the door ehdC¥tPPEIe8p3Y sIApPREATDY BREr URF oA IFAR hEhT e at? @hnent recess
26 is provided on the side opposite to the slide guide 25 on the inner-side
depth facergegptisntpesbgpnnonet 264118tEaEadl dhtAChett bt B8RSt he

longitudinal frame 13b of the opening frame 10. The lock
device 30, when in the engaged state, maintains a state
where the sliding screen 20 is closed with respect to the
opening frame 10.

Fig. 5 is an exploded perspective view illustrating a
handle mechanism illustrated in Fig. 4. The handle
mechanism 40 is referred as a so-called flip handle and
includes a handle unit 40a and a button unit 50a. The
handle mechanism 40 is attached to the inner-side depth
face 23b2 of the door end stile 23b through a handle base
31. The handle base 31 1s a long member whose vertical
direction corresponds to the lengthwise direction. The
handie base 31 forms openings through which the handle unit
40a and the button unit 50a penetrate, respectively.

The handle unit 40a includes an operation handle
(operation portion) 41, a square shaft constituting portion
42, and a pair of washers 43a and 43b. The operation
handle 41 has a gripping portion 4la that an operator grips,
and two handle attachment pieces 41lb, at a base end,

projecting to an outer side in the in-plane direction (to a
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handl e attachnment recess 26. The button attachnment recess 27 is provided on
the |l ower side of the handl e attachnent recess 26. Furt hernore, on
the sliding screen 20, as illustrated in Fig. 1 to Fig. 4, a |ock device 30
is provided with the door end stile 23b and includes a handl e nechani sm 40
and an operation nmechani sm 60. The | ock device 30 is swtched between an
engaged staigeapfl 8ha0sgeAgageHast atensvheneinfepbotkodesre 3atls ehgaged
and not engaged with a | ock reception portion (not illustrated) attached to

the longitudipal nfhate 18Pashnmihe PPEBLBYsipadBrAf. aldhgrt 96knaeyike180,
when in the engaged state, maintains a state where the sliding screen 20 is

cl osed mﬁthEe§Hgg% }0 t he opening franme 10. Fig. 5 is an expl oded
per specti ve Vi ew| ?uétrating a handl e nmechanismillustrated in Fig. 4. The

handl e nechani s 40 is referr as_a _sp-called flip hand and.j ncl udes a
handl e uni t 4Oa¥bﬁdsauﬁﬁ?t8hagﬂi?0%65}9¥ﬁénﬁaﬁartlﬁgcﬁgn#§%1 Of%ggattached
to the inner-side depth face 23b2 of the door end stile 23b through a
handl e baselgte-TharRangfracbaeat3en| 4248, | BngUAEHBREVWAGSBT VaTT Paped
direction corresponds to the | engthw se direction. The handl e base 31 forns
openi ngs t kaoagh whiaéh #Abk, handl ewanpeuaoa shdfthetbachpantinPicsoa

penetrate, respectively.
42c. The square shaft 42b projects from the base portion

42a to the outer side in the in-plane direction. The
square shaft attachment pieces 42c project from the base
portion 42a to the inner side in the in-plane direction (to
the side of the operation handle 41). These square shaft
attachment pieces 42c are formed to be narrower in width
than the handle attachment pieces 41b, and form an
attachment hole 42d thereon, respectively. A restriction
projection 42al projecting outside of a diameter is formed
on the base portion 42a. The restriction projection 42al
stops rotating the operation handle 41 at approximately 90°.
Each of the pair of washers 43a and 43b is formed by
an elastic material, and is provided so as to sandwich the
square shaft constituting portion 42 from the inner side in
the in-plane direction and the outer side in the in-plane
direction {sandwich in the thickness direction of the lock
device 30). The pair of washers 43a and 43b includes
concaves and convexes so that they can be fitted into each

other.
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The handl e unit 40a includes an operation handl e (operation portion) 41, a
square shaft constituting portion 42, and a pair of washers 43a and 43b.
The operation handle 41 has a gripping portion 4la that an operator grips,
and two handl e attachnent pieces 41b, at a base end, projecting to an outer
side in the in-plane direction (to a side of the square shaft constituting

portion 42ynheEpgbhef (heseihantke, atlisshmenérpices #1bi for neasinent t achment
hol e 41c thereon. The square shaft constituting portion 42 has a flat

pl at e- shapgd; bggec RO § hRBr 428de a1 HUAKE anQUb BLn OF & 572 Shape b 8 Qtias o shaf t
42b, and two square shaft attachnment pieces 42c. The square shaft 42b

b oLects TEOMARehasEaRor oM A0 L0 AbE SUPho R d5eldhl Toriieplane

direction. "The square s preces 4

portion 42a,to the inner.side in_the in:plane direction (to the side of the
oper ati on Béﬁﬂ?e4gﬁ;.pﬁﬂ%§§t§ﬂ%aF% E%%ffgﬁ?faﬁhﬂ%nfnpf%%e§n45£a%?e f or med
to be narrower in width than the handl e attachpnent pieces 41b, and form an
at t achnent SheEt 490, t Wet dnthe cdpeler vENGreNaE82Fi c2 3N PPOFEERT OFC 42a1
projecting outside of a dianeter is fornmed on the base portion 42a. The
restricti oasprofecondnwaghgrist 6ps eont bhengutae 8pae ati okh@ahdtelane at
approxi mately 90.

direction includes a square hole 43bl through which the

square shaft 42b can penetrate. Reference numerals 44 and
45 in Fig. 5 indicate a square shaft base and a square
shaft cover, respectively. A hole through which the sqguare
shaft 42b can penetrate is formed on the square shaft base
44, Holes through which the disengagement prevention piece
43al of the first washer 43a and the square shaft
attachment pieces 42c of the square shaft constituting
portion 42 can penetrate are formed on the square shaft
cover 45. Furthermore, a locking projection 44a projecting
to the upper side is provided with the square shaft base 44.
Fig. 6 to Fig. 9 are descriptive views illustrating
assembling procedures of the handle unit constituting the
handle mechanism as illustrated in Fig. 5. The assembling
procedures of the handle unit are described with reference
to Fig. 6 to Fig. 9 appropriately. It is to be noted that
in Fig. 6 to Fig. 9, the handle base 31 is not illustrated.
As illustrated in Fig. 6, from the state illustrated

in Fig. 5 in which the handle mechanism is disassembled,
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Each of the pair of washers 43a and 43b is fornmed by an elastic material,
and is provided so as to sandwi ch the square shaft constituting portion 42
fromthe inner side in the in-plane direction and the outer side in the

i n-plane direction (sandwi ch in the thickness direction of the | ock device
30). The pair of washers 43a and 43b includes concaves and convexes so that

they can benéit4esré ntRapachonihefutiddiepaeshets {herehvafiess wsoereferred
as a first washer) 43a on the inner side in the in-plane direction of the

pai r of waghers:d3asanddr-43bnipel Ugesy a1 dli SEAIRGENEAL r PF BYSHA QI PigLe 43al
projecting to the inner side in the in-plane direction, while the washer

(hereinafter r o] a nd S 0 e side in
t he in-pIa%%edgﬁég%%gégﬁn@?ﬁ%e%gghsaﬁgég'hd¥€ Q@%% ?ﬁ@%ﬁg%ﬁ%hﬁéﬁgfgmesquare
shaft 42b can genetr te. Reference $une%a%§ 44 and 4§%i tFig. 5 indicate a
square shaffehhsa-bAdECRYuRt 8CShat £ cBler e r adpetti ?@. A hol e through
whi ch the square shaft 42b can penetrate is formed on the square shaft base
44. Hol es @ﬁ@%ﬁg’ﬁu%ﬁﬁhp@ﬁ’él@ﬁlsg%g%ﬁén%lﬁ? Pt BCRIRTIRCHE RECIRELR t he
first washer 43a and the square shaft attachnment pieces 42c of the square
shaft conspi¢aei Agaporfi bhe4firan peskerad dagpendbraed ohrensh siyuare shaft
cover 45. Furthernore, a | ocking projection 44a projecting to the upper

side is progwidedfwihd sheasquanefshadtebase544. The squitrg.sibafo Fig. 9 are
descriptive views illustrating assenbling procedures of the handle unit

constituti agthBEmBARAbEcABShADESATasSmblbasthiahethid The. abradhgedssenbling
procedures of the handle unit are described with reference to Fig. 6 to

Fig. 9 appﬁeg.%ga&@&yana}?ba ﬁlgt@g Q.‘i?’cﬁde%gﬁto{i:ﬁefi Betfell £h8 ndnaide

handl e base is not Illustrate illTustrated in Fig. 6, fromthe

state i11ustratedehp Fi8eed bio"BhePnlnenfiandleq0egshanhsmisa fl sassepbl ed,
cover 45 in the in-plane direction. It is to be noted that
the first washer 43a is rotated about the center axis of
the square shaft 42b such that the attachment holes 42d,
through which a pin member 47 passes first, and the
disengagement prevention piece 43al of the first washer 43a
are not opposed to each other. The pin member 47 will be
described later. A torsion coil spring 46 is inserted
between the square shaft attachment pieces 42c¢. It is to
be noted that although not illustrated in Fig. 6, the
operation handle 41 is overlapped with each other from the
inner side of the handle base 31 in the in-plane direction
and the handle base 31 is interposed between the operation
handle 41 and the square shaft cover 45.

From the state as illustrated in Fig. 6, the pin

member 47 is made to be inserted through the attachment
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the square shaft constituting portion 42, the first washer 43a, the square
shaft cover 45 and the operation handle 41 are overl apped with each other.
At this tine, the square shaft attachnent pieces 42c of the square shaft
constituting portion 42 and the di sengagenent prevention piece 43al of the
first washer 43a penetrate through the hole of the square shaft covers 45.
The squar ehshaétsattachnend ¢f ecles Hed be ea noveltnsnic hpidats t 4o atrdichment
hol es 41c and 42d match with each ot her between the handl e attachnent

pi eces 41brRa é&@afé‘n%aﬁfd@t@éclﬁﬂ@nﬁql?@é@e§hﬁi&, cever &b winidheata- pl ane
direction. It is to be noted that the first washer 43a is rotated about the

t
center aXiév%L%;%ﬁﬁéﬁgﬁggré% tofRb-such, that s t hesat tachnent Ralss: 42d,

t hrough whic passes first, and the di sengagenent

prevention,piece_43al.of the.fjirst sher. 4 r pREes to each

ot her . The42iﬁsn§%%%rlﬁ§eﬁ??? %%rﬁgggr?b%ﬁngg?§r50£?%%$s$§n€g%iI spring 46
is inserted between the square shaft attachnent pieces 42c. lt.is tP be

not ed t hat *@FEheUgRCHbt SPFELSL F 4t edT PR %@me%?rtﬁﬁ OpRTAT i BAT hEMdI @Y 41 i s
over| apped with each other fromthe inner side of the handl e base 31 in the
i n-pl ane dthecpinnmemderheé’ handerlaagedsl1spsthat ekposkin beeHeeh 1 he
operation handle 41 and the square shaft cover 45. Fromthe state as
i | lustratedoens FbY. pénethetei bhnenbertidg attasdeend belénséicedndhtdtigh t he
attachnent holes 41c and 42d of the handl e attachnment pieces 41b and the
squar e shatbmpitaehyent Thheces 4acsabothhefs vhéchiarmember| 4ppes with each
other. In this case, the pin nenber 47 is also inserted through a w nding

portion of ;Lhe tQHSI PReCRELASBELRY0ABof THRe dp 2RBhEbEE a7headlpekédon of
the pin nenber 47 1s enlarged, so that the pin nmenber 47 does not penetrate

t hrough t he_a c S : hat i a when
the pin mocBarPaSAPEAbnighERndle, 40K CRACEONPLRLELY LpdBin! AehBopayy A
| ocked to the att chngnt

{irst. TnPBESRE, CERBChea REFLYOR of (LRGBIneRERDAP 17 PECcubBsed when the
Insertion ng£2$ B%nigEggggsgg Q%énb%ﬁg ggggkg&gg'of the pin member
47 has been completed.

In this way, the pin member 47 is inserted through the
attachment holes 4lc and 42d of the handle attachment
pieces 41b and the square shaft attachment pieces 42c¢ and
is inserted through the winding portion of the torsion coil
spring 46 inserted between the square shaft attachment
pieces 42c. As a result, the operation handle 41 is biased
about the center axis of the pin member 47 so as to be
separated from the square shaft constituting portion 42.

Thereafter, as illustrated in Fig. 7, the first washer
43a is rotated about the center axis of the square shaft

42b on the sguare shaft constituting portion 42 and the

first washer 43a is made to be opposed to the head portion
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In this way, the pin nenber 47 is inserted through the attachnment holes 4lc
and 42d of the handle attachnent pieces 41b and the square shaft attachnent
pi eces 42c and is inserted through the w nding portion of the torsion coi
spring 46 inserted between the square shaft attachnment pieces 42c. As a
result, the operation handle 41 is biased about the center axis of the pin
menber 47 s9 aketpihemsmparated &ovobthbhetsquaisesdafémennspréuveningomporti on
42. Thereafter, as illustrated in Fig. 7, the first washer 43a is

rotated abgutcthgzgentsh axi&rotnbhresgupbet sbaf br42he 0pitheemioear €7 shaft
constituting portion 42 and the first washer 43a is nmade to be opposed to

the head papLigpo af the iR HEABSL 47 8 bbabcihendbaenosnorBlig

prevention plece al can cover the head portion of the pin nmenber 47.

Ther ef , J;the pi b . Lng . dj d
an oper at | 0A 6POrRET0RARAE PoREnARALE AT Aha PR prrerian hERIEEIRE Ci T B

in Fig. 8 fromthe state illustrated in Fig. 7, the second washer 43b and
the squar e@8fafFf®ha&k€44 are assenbl ed such that the square shaft 42b of
the square shaft constituting portion 42 relatively enter_each of the
square hol e 43b&sotlinetzatefdinalher 23bfaAd £he RbREcoilinetsgbade shaft
base 44. As illustrated in Fig. 9, while the second washer 43b is being
fitted intant BRégfi 7st tihvesherod8awashersdidbr endhahe sgvare4shastfbased into
the square shaft base 44. Thereafter, as illustrated in Fig. 5, the square
shaft bases44agadakhembguar eushathacovae 4Guawbki shadtedbt bédthato each
ot her by handle unit attachnent screws 48, are attached to the handl e base
31. square shaft constituting portion 42 relatively enter each

of the square hole 43bl of the second washer 43b and the

hole of the square shaft base 44. As illustrated in Fig. 9,

while the second washer 43b is being fitted into the first

washer 43a, the square shaft cover 45 is fitted into the

square shaft base 44. Thereafter, as illustrated in Fig. 5,

the square shaft base 44 and the square shaft cover 45,

which are fitted into each other by handle unit attachment

screws 48, are attached to the handle base 31.

In the handle unit 40a having the above configuratiocn,

the square shaft 42b of the square shaft constituting
portion 42 can rotate about its center axis in a range of
predetermined angles (0° to 90°) by operating the operation
handle 41.

The button unit 50a includes an operation button 51
and a button base 52. With respect to the operation button

51, an inner face thereof in the in-plane direction serves
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In the handl e unit 40a having the above configuration, the square shaft 42b
of the square shaft constituting portion 42 can rotate about its center
axis in a range of predeterm ned angles (00 to 90) by operating the
operation handl e 41. The button unit 50a includes an operation button
51 and a button base 52. Wth respect to the operation button 51, an inner
face thereaet Bn theriniphalfiecdi theti en spevetsoraspanabper akndnt¥ace that an
operat or operates, and two button attachment pieces 5la projecting to the
outer sidebiuatbheaihaphasatdpieetsoBlar rprevidad. tAntatt aobaenkibel e 51b
I's formed on each of the button attachnment pieces 5la, and a stop piece 51c

projecting;hothRe;HpReLnel d¢rketiBhMde FREvILER.PI RReatPAEHAERLONBS S OF
positioning the buttons.
51b is formed on each of the button attachment pieces 51a,
and a stop piece 5lc projecting to the upper side is formed.
The stop pieces 5l1c are ones for positioning the buttons.

The button base 52 includes an opening through which
the button attachment pieces 5la of the operation button 51
can enter is provided with the center thereocf, and two base
attachment pieces 52a projecting to the inner side in the
in-plane direction. These base attachment pieces 52a are
formed to be larger in width than the button attachment
pieces 51a, and include an attachment hole 52Z2b,
respectively.

The button unit 50a having the above configuration is
constituted by overlapping the button base 52 and the
operation button 51, With the handle base 31 interposed
therebetween. At this time, the base attachment pieces 52a
of the button base 52 are moved to penetrate through an
opening of the handle base 31, and the button attachment
pieces 5la are moved such that the attachment holes 51b and
52b match with each other between the base attachment
pieces 52a on the inner side of the handle base 31 in the
in-plane direction. A torsion coil spring 53 is inserted

between the buttcon attachment pieces 5la. Then, a pin

18



The button base 52 includes an opening through which the button attachnent
pi eces 5la of the operation button 51 can enter is provided with the center
t hereof, and two base attachnent pieces 52a projecting to the inner side in
the in-plane direction. These base attachnment pieces 52a are forned to be

| arger in wdth than the button attachnment pieces 5l1a, and include an

att achment mhober538, isespeetried| yhrough thikeabtétbmenhi hob€a haliagdt he
above configuration is constituted by overl appi ng the button base 52 and

t he operatbep bt the blttwnht Atthehhandl pibase Blai aher ppsedagsber ebet ween.

At this tinme, the base attachnent pieces 52a of the button base 52 are

nmoved to pgRekEakenthpoHEBsan29peRhNgnohrkhevBandbgehanft3d114nd fhe button
attachment pieces 5la are noved such that the attachnment holes 51b and 52b

match with h er t n a t ; i S he i nner

si de of thgﬁ%gn ?%Qba§§83§@ﬁnm%ﬁ§e?n§glg%eg§?§22%§§%$8§ %g?g?@ﬁ %oil spring
53 is inserteg.betmeeg.the gu%gontattachnentlpieces 5%@. Tgen a gin

menber 54 '$PPHEEr PRATERPoGoh PRetBFtaRHNERt T hdPEs 818 and> 525° of P he
button attachment pieces 5la and the base attachnment pieces 52a, which are

over | apped#aPEaRFFyoT A PARE PREEICPhelpFhenBiBeReBasrs54l £8 PRiRFEEE

t hrough a wi nding portion of the torsion coil spring 53. Since the dianeter
of a head pbetPén Beubps pindaefbeptsRensteatar ghgoughetbenakbablnesd does

not penetrate through the attachnment holes 51b and 52b conpletely.

Ther eaf t erhoilhe bilibt andb&8k &3mpiechtigchelhtpnetfitehantdhe bastoBlbéyebutt on

base attachnment screws 55. Wth respect to the button unit 50a, which

wi Il not bezdescetbedhkd €6t ahk, hhhalepeaati 8N byt bootbd bssbéi ased to the
inner side in the in-plane direction about the center axis of the pin

menber 54, ;b¥abhgeher 8-9Rwe0EE spring 53. Accordingly, when an upper end of
the operation button 51 fits into a |lower end of the operation handle 41,

the operation bﬁ%&ggrgégégtpESVQH eﬂuEEBH‘PﬁiétEBQ aQHHEthﬁlifﬁé€g§8Xis of

t he pin nenber Iasing force o e torsfon coll spr

Thereafter, when the.operation ce of the operation_button.51 i.s, pressed
by the opelabOF ARl tRedbhar L1 GASHAPEBHERTS SRAFRS 70 thePaarer thde i n
the in-plane direction about the center axis of .the gin menber 54, agai nst

the biasi nghPolBBesf SLAE tBr §PEniBoPla8fr Fh§SSS1OPNBPPHE- FAROCSRARE bet ween

t he upper end of the operation button Si and the | ower end of the operation
axis of the pin member 54, by the torsion coil spring 53.

Accordingly, when an upper end of the operation button 51
fits into a lower end of the operation handle 41, the
operation button 51 is prevented from rotating about the
center axis of the pin member 54 by the biasing force of
the torsion coil spring 53. Thereafter, when the operation
face of the operatlion button 51 is pressed by the operator
and the operation button 51 rotates to the outer side in
the in-plane direction about the center axis of the pin
member 54, against the biasing force of the torsion coil
spring 53, the fit-into state between the upper end of the

operation button 51 and the lower end of the operation
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handle 41 is released. Wth this, the operation handle 41 is nmade into a
free state and is biased by the torsion coil spring 46 to rotate to the
inner side in the in-plane direction about the center axis of the pin
menber 47. This enables the operator to grip the gripping portion 4la so as
to operate the operation handle 41. The handl e base 31, to which the

handl e unitadfec and {herdldiond uniwidaciare, athacheskat sormtiasties 40 t he
i nner depth face 23b2 of the door end stile 23b by a screw (not

i1l ustrated) 5048S;40o COVEFed horhandl ey als ashiead Kecess 28raih téheiputton

attachnment recess 27, as illustrated in Fig. 4. At this tine, the square

shaft 42b nsttuki e it 4 trat thrc he openi ng
26a of thegﬁﬁﬁ%éegét?%c%ne%?ng%égggz%?ngﬁr?ﬁ@%n%?e?ﬁ%hgﬁloc |%g proj ection
44a of the square shaft base 44 is |ocked t n_upper_edge of-the,handl e
attachrrentdjrg%‘égﬁm%a ‘?u’?hiéh%lo%?méﬁja %%%?eOJgS%?e pin mﬁ’ﬁtge%)p fationtS
mechani sm 60 is attached to the slide guide 25 on the door end face 23bl of
the door efdaRiesetDBROPREAFPF UBP r&FER FhAC FFEIPRIBAPEI §lon. 1 iheSOpRT at i on
mechani sm 60 i ncludes a cover 61, a base 62, a gear 63, and a slider 64, as
il lustratetoi opErgtelthe operaThenclerdlel4ls attached to the slide guide

25 of the door end stile 23b by cover attachnent screws 6la (see Fig. 2)
and ensures a nbDNeneahdspacesbeBlpencthieidoothérbandle unit 40a and

the button unit 50a are attached, is attached to the inner
depth face 23b2 of the door end stile 23b by a screw (not
illustrated) so as to cover the handle attachment recess 26
and the button attachment recess 27, as illustrated in Fig.
4, At this time, the sguare shaft 42b constituting the
handle unit 40a penetrates through the opening 26a of the
handle attachment recess 26. Furthermore, the locking
projection 44a of the sguare shaft base 44 is locked to an
upper edge of the handle attachment recess 26 of the door
end stile 23b.

The operation mechanism 60 is attached to the slide
guide 25 on the door end face 23bl of the door end stile
23b, as illustrated in Fig. 3 and Fig. 4. The operation
mechanism 60 includes a cover 61, a base 62, a gear 63, and
a slider 64, as illustrated in Fig. 10.

The cover 61 is attached to the slide guide 25 of the
door end stile 23b by cover attachment screws 6la (see Fig.

2) and ensures a movement space between the door front

21



stile 23b and itself. The base 62 is attached to the cover 61 by base
attachnment screws 62a in order to ensure a novenent space. A circular hole
62b that allows the square shaft 42b constituting the handl e mechani sm 40
to penetrate therethrough is fornmed at the center of the base 62. An
accommodation portion 62d is forned on the base 62 at the outer side of a
portion onswhieh28beandr tttkatfhole 62b is fornmed in the in-plane direction,
that is, at the side of the cover 61. The accompdati on portion 62d

accommodat es t henei BakBecgeas 88tached tdhenaceewwpdalipp peséi on 62d
allows the gear 63 to enter fromthe outdoor side (one side in the

| ndoor - out Q‘B‘Bécﬁinéﬁ‘&t ge% s RBOL! hflt 5PheP! €8€én§89é andlobeflendr sphabegral |y

provi ded wth an upper ower end of the accommpdation portion 62d

at an outeédgggP% ggf ?%etﬁgﬁethntp gwgléﬁ% 8ﬂargh§h£§§tﬁbﬁt'on pi eces

62d1 and 6 | GRer 5| Upper ~si respectively.
The gear 63 is forpmed in a circul ar with teeth forned on a

ci rcunf er eRPPEFLERGIRGcERENBRARET S ﬂ?ghﬁﬁFém pEB PARRGLEA  Rol e 63a is

fornmed at the center of the gear 63. The through-hole 63a has such a size
that the thheyghhrerehels farerdsafi £het Aensquaré shafPagpenbés tAB handl e
mechani sm 40 that penetrates through the circular hole 62b of the base 62.
The gear 63crommbdstiinhegpatlipnwiitl fhefegnadeoshihe Bahewhanathehsquare
shaft 42b rotates about the center axis thereof. Since the square shaft 42b
rotates incateangedef opr adpteciibnednanghier byecoperatinag hbdeopebaison
handl e 41 as described above, the gear 63 also rotates together with the
square shakb 428 by ener ahipdahbeqoperatban bagdl €s4lat the side of

the cover 61. The accommodation portion 62d accommodates

therein the gear 63.

The accommodation portion 62d allows the gear 63 to

enter from the outdoor side (one side in the indoor-outdoor

direction). Restriction pieces 62dl and 62dZ2 are

integrally provided with an upper end and a lower end of

the accommodation portion 62d at an outer end thereof in

the in-plane direction. The restriction pieces 62dl and

62d2 project to the lower side and the upper side,

respectively.

The gear 63 is formed in a circular plate shape, with

teeth formed on a circumferential end face thereocf. A

sgquare shaped through-hole 63a is formed at the center of

the gear 63. The through-hcle 63a has such a size that the

through-hole 63a matches with the square shaft 42b of the

handle mechanism 40 that penetrates through the circular
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The slider 64 is a | ong nenber whose | engthw se direction corresponds to
the vertical direction (slide novenent direction). The slider 64 is

subj ected to bendi ng processing appropriately. The slider 64 fornms a
bendi ng pi ece 64a whose out door side end (one side end in the

i ndoor - outdoor direction) is bent to the inner side in the in-plane
direction. hd1pl gpBl bfythE baski 6g.hotks §4at thatotabteseshtagthl ayportion
of the teeth of the gear 63 are fornmed on the bending piece 64a al ong the

vertical di;reattps tcghhde BRMeFERDLALREAT LRB) square sHAet! 92Ki pgchobes 64al
of the bending piece 64a on the slider 64 mesh wth a portion of the teeth

of the gearpBdr {he'eLoter LkiLhengeapcos é?ﬁé&eﬁhéb?gﬁaEQesﬁ§F£eﬁzﬁx'S of

the square’s b'Irn"a rangé of predeterm ned an the slider
slidingly ong_the vertical ection, Further .Sl

has Iockin§°%8§356énc8u5?38et8f Rre§5é?r@ﬁ8e%nangi?8m§? 8%8r? ?%o? ?hrough
pi ns 65, respectively. The | ocking bars 66 include | ock pins_67_ fixed,
respectlveP?eréﬁaoaréaﬁﬁéﬁtéé &8 §§SF61B@dlﬁQEV?ethﬁrBﬁaﬁ Bar248Pdes 68
fixed to the door end stile 23b (see Fig. 4). The | ocking bars 66 and the
bar gui desre8atahi thoarbesonitht FbRabiyakAodhatal Fdlw PlieoPoERtpnastse to
enter or withdraw from or prevent |ock pins 67 fromentering or

wi t hdr awi ngperemichobkndgéeepti.on portions (not illustrated) provided with
the longitudinal frame 13b in accordance with opening or closing of the

sliding screen 28e sliderAB4i AgesntleAghakabe4bwnbeselkagghiinkse direction
corresponds to the vertical direction (slide novenent direction of the

slider 64)dh§eE@&Bﬁdce&r5Q§oﬁa@t%6 ehet hershider a84ectheni nsertizon hol e 64b
is a hole through which ront end of the square shaft 42b penetrating

through. t NgolBhg ghdgggstg%ﬁ )Of g 98360834hS: knsabledroineor gaRANYNY the

Iengthmﬁse |rec ion o e |nser corre pon s to t e vertica

direction is that an si dingLé n0¥3 % E rtica

di rection, %PPﬁSFHBQf?BRFOBH&aBF the hﬁaP Faf %4 s8r FﬁglPHrough t he
insertion hole 64b In the | ock device 30 having the above

confi gur at PARCWREA FRESEPEPEFAPER RaASl endl ( P§eoﬁéﬂ§tgadténtﬁgelomer si de
at approximately 90 froma state where the sliding screen 20 is closed with
respect toinHeogperitAgotr drEetlionhe igekeng3tpothted nnEgethEr Wt REhe
square shaft 42b to slidingly nove the slider 64 to, for exanple, the upper
side with in-plane direction. A plurality of locking holes 64al that

can mesh with a portion of the teeth of the gear 63 are
formed on the bending piece 64a along the vertical
direction (slide movement direction).

The locking holes 64al of the bending piece 64a on the
slider 64 mesh with a portion of the teeth of the gear 63.
Therefore, if the gear 63 rotates about the center axis of
the square shaft 42b in a range of predetermined angles,
the slider 64 slidingly moves along the vertical direction.
Furthermore, the slider 64 has locking bars 66 coupled to
an upper end and a lower end thereof through pins 65,

respectively. The locking bars 66 include lock pins 67
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respect to the longitudinal stile (door front stile) 23b. Wth this, the

| ocking bars 66 also slidingly nove to the upper side and prevent the |ock
pins 67 fromw thdrawing fromthe | ock reception portions provided with the
| ongi tudi nal frame 13b of the opening frame 10. Therefore, the sliding
screen 20 is engaged with the opening frame 10 to establish an engaged
state. Thi §icad, meknpachitbeysl addngrscneent28 0 de tbosedimséhtedspect to
t he opening frane 10. On the other hand, when the operation handle 41

i s operat edht-euhepHppgiiigedesat rapproxbnBhel 4080 Ehansthec apoyetseat i oned
state, the gear 63 rotates together with the square shaft 42b to slidingly

o LU NERBE AP8 Hine! BocRAAPbErS) BB AAMCENg) dEr Wb aRESBEC uh Ok Ne

| ongi tudi nal “stife 2 the | ocking bars 66 also sfidingly nove
to the | ower _side_and.all the |l ock_pins 67 t it hdr aw.fr he | ock
reception BS?tFSHg?n$ﬁ8P3?§&e?n?H8’s??%?ﬁgQEErggﬁkZBng ?zlgggé E?%omthe
opening franme 10 to establish a non-engaged state, A%cordin ly, if the

sl i di ng scPéewlﬁbdréwnSy@HriﬂrtnéeaseﬁihﬁCBiPéeFiéﬁ, Fre §P83¥ﬁ@gsﬁFeen 20

can be opened with respect to the opening franme 10. In the

above- descWiibBdrRyERIdEVPBe B0CksrAeePERen| RSBELPBA KBPE BAbuskrabedid on
the slider 64, the front end of the square shaft 42b penetrating through
t he provided with the longitudinal frame 13b in accordance with

opening or closing of the sliding screen 20.

An insertion hole 64b whose lengthwise direction
corresponds to the vertical direction (slide movement
direction of the glider 64) is formed at the center of the
slider 64. The insertion hole 64k is a hole through which
a front end of the sguare shaft 42b penetrating through the
through-hole 63a of the gear 63 is inserted. The reason why
the lengthwise direction of the insertion hole 64b
corresponds to the vertical direction is that the slider 64
can slidingly move along the vertical direction, with the
front end of the square shaft 42b inserting through the
insertion hole 64b.

In the lock device 30 having the above configuration,

when the operation handle 41 is operated to the lower side
at approximately 90° from a state where the sliding screen

20 is closed with respect to the opening frame 10, the gear
63 rotates together with the square shaft 42b to slidingly

move the- slider 64 to, for example, the upper side with
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t hrough- hol e 63a of the gear 63 can be inserted through the insertion hole
64b. This nakes it possible to nake the gear 63 and the slider 64 closer to
each other. In addition, since the restriction pieces 62d1l and 62d2 are
provided with the accommopdati on portion 62d of the base 62, the restriction
pi eces 62d1 and 62d2 are interposed between the gear 63 and the slider 64
to prevent rehpegeato68hantohbhetstiidel S4iieofinaki igosonsacieim 2Bbeach

ot her. Accordingly, for exanple, the teeth of the gear 63 can be prevented
frominterfeehngnist hthBelbBgenyi BArboke 84book1ihengl ydebvE4to the
Accordingly, according to the | ock device 30 as the enbodi ment, the gear 63

and the S'hgsérﬁélaenaﬁa BRAG.fl OBRE i@cﬁaﬁﬂngt@?rfréﬂdwiﬂh&PQW£h8n the

teeth of thé gear 63 do not interfere wth the insertion hole 64b of the

slider 64. Therg SrEc 2 %I%SP%ﬁ épgtkgggep?hg§d8§ &Qg dggé end stile 23b

in the in- pFane Frectiton er si ereo he I'n-pl ane

di rection can be snmal | er nd_th edes i

operati on HSHQFEuggnaﬁeggﬁﬁ? héseoﬁo Hﬁr@@egﬁﬁgo H?ﬂg ;B thgh?ﬁ?gﬁﬁ%SS of
the entire device fromthe inner side of the door end stile 23b in_the

i n-pl ane dtheceléfding erseant 8P spdenghgreolith the PRepiadef@rPectPon can
be made smaller, and a design property can be inproved. The preferred
enbodi ment tof eshebilasbnenoangsgddserhbed &dhovecakiomeverainheheénvention is
not limted to the enbodi nent and various changes can be nade. That is to
say, in thelabaveg enbedhnent tot be ceskedcivioh peepest62dlthadopf@d2ngwhi ch
are interposed between the gear 63 and the slider 64 and restrict the gear
63 and t hesskihdeno64 from maki ng contact with each other, are provided with
t he base 62. However, in the invention, the restriction pieces are not

required to be ka¥hou§ﬁ“% hhhig, b@ﬁ@n6%heaege9§eleﬁ RoRYh ded wi kh vari ous

portions. t he |nvent|on has been descrlbed Wth respect to

specific enbodlnegts for a co and cl ear di scl gsugs % ended
cl ai ms ar e°REELALE Eotﬁhg FPR? eal Gt a4 gPppoxrimate rom the

above-mentioned state, the gear 63 rotates together with
the square shaft 42b to slidingly move the slider 64 to,
for example, the lower side with respect to the
iongitudinal stile 23b. With this, the locking bars 66
also slidingly move to the lower side and allow the lock
pins 67 to withdraw from the lock reception portions.
Therefore, the sliding screen 20 is released from the
opening frame 10 to establish a non-engaged state.
Accordingly, if the sliding screen 20 is moved in the
opening direction, the sliding screen 20 can be opened with
respect to the opening frame 10.

In the above-described lock device 30, since the
insertion hole 64b is formed on the slider 64, the front

end of the square shaft 42b penetrating through the
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be construed as enbodying all nodifications and alternative constructions
that may occur to one skilled in the art that fairly fall within the basic
teaching herein set forth. What is claimed is: 1. A lock device

conpri si ng: a cover that is attached to a depth face of a stile by a
cover attachnent screw, a gear that is provided such that a square

shaft rotathpgughodbla 688t EF BKESqbAracgordanse vhibrosadoperanglontioé an
operation portion penetrates through a through-hole thereof and rotates

together WD tPhe 59HBIE 8HBTL: This makes it possible to make the

gear 63 and the slider 64 closer to each other. In
addition, since the restriction pieces 62dl and 62d2 are
provided with the accommodation portion 62d of the base 62,
the restriction pieces 62dl and 62d2 are interposed between
the gear 63 and the slider 64 to prevent the gear 63 and
the slider 64 from making contact with each other.
Accordingly, for example, the teeth of the gear 63 can be
prevented from interfering with the insertion hole 64b of
the slider 64.

Accordingly, according to the lock device 30 as the
embodiment, the gear 63 and the slider 64 can be made
closer to each other, and in addition, the teeth of the
gear 63 do not interfere with the insertion hole 64b of the
slider 64. Therefore, a size from the inner side cf the
door end stile 23b in the in-plane direction to the outer
side thereof in the in-plane direction can be made smaller,
and thus, a pedestal portion of the operation handle 41
does not have to large. RAccordingly, the thickness of the
entire device from the inner side of the door end stile 23b
in the in-plane direction to the outer side thereof in the
in-plane direction can be made smaller, and a design
property can be improved.

The preferred embodiment of the invention is described
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a slider that neshes with a portion of teeth fornmed on a circunferenti al
end of the gear and slidingly noves in accordance with rotation of the
gear, the slider including an insertion hole through which a front end of
t he square shaft penetrating through the gear is inserted; and a
restriction portion that is interposed between the gear and the slider to

restrict theogear avgetde, sthdeinvennismki ngneont acttadtio easd ot her,
wherein the | ock device is switched between an engaged state and a

non'engage?mﬁ{%aiﬁeﬂ“ct£‘r1<§e§£’f§5uéocﬁ£‘n&@§nb£‘ﬂ b&apRabasethon 1hecsl il ng
novenment o e slider. 2. The | ock déevice according to claima1, urt her

comr i si ng; & pAse.aLEachEd.henLlie, CONET roYPEEL 0k N5: LS bk oinortion s

62d2, which are interposed between the gear 63 and the
slider 64 and restrict the gear 63 and the slider 64 from
making contact with each other, are provided with the base
62. However, in the invention, the restriction pieces are
not required to be provided with the base 62, and can be
provided with various portions.

Although the invention has been described with respect
to specific embodiments for a complete and clear disclosure,
the appended claims are not to be thus limited but are to
be construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art that

fairly fall within the basic teaching herein set forth.
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3. The |l ock device according to claim?2, wherein the insertion hole has a
| ong hole elongated in a sliding novenent direction of the slider, and
the restriction portion constitutes an acconmobdati on portion that
accomodat es therein the gear on the base and is provided so as to project
to one direction and the other direction in the sliding novenent directions
of the slidbrt i4. cEetimedgésto which the | ock device according to any one
of clains 1 to 3 is applied between an opening frame and a stile.
1. A lock device comprising:
a cover that is attached to a depth face of a stile by
a cover attachment screw;
a gear that is provided such that a square shaft
rotating about a center axis in accordance with an
operation of an operation portion penetrates through a
through-hole thereof and rotates together with the square
shaft;
a slider that meshes with a portion of teeth forﬁed on
a circumferential end of the gear and slidingly moves in
accordance with rotation of the gear, the slider including
an insertion hole through which a front end ¢f the square
shaft penetrating through the gear is inserted; and
a restriction portion that is interposed between the
gear and the slider to restrict the gear and the slider
from making contact with each cother,
wherein the lock device is switched between an engaged

state and a non-engaged state with respect to an opening

frame based on the sliding movement of the slider.

2. The lock device according to claim 1,
further comprising a base attached to the cover,
wherein the restriction porticn is integrally provided

with the base.
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3. The lock device according to claim 2, wherein

the insertion hole has a long hole elongated in a
sliding movement direction of the slider, and

the restriction portion constitutes an accommodation:
portion that accommodates therein the gear on the base and
is provided so as to project to one direction and the other

direction in the sliding movement directions of the slider.

4. Fittings to which the lock device according to any one

of claims 1 to 3 is applied between an opening frame and a

stile.
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