1 Specification Title of The Invention: Form ng Apparatus Technical Field
[ 0001] ' The present invention relates to a form ng apparatus, nore
specifically, it relates to a form ng agparatus which forms an upper
surface of an adhesive substance in a shape of ridge-and-groove, the
adhesi ve substance being adapted to adhere tiles to a |aying surface.

Background Art [0002] So many ti | es such as natural rock slab or
artificial rock slab have been utilgz |n order to mainly forma fl oor
surface and the like. In order to | iS necessary to apply an

adhesi ve substance (normally nortar) whi ch adheres a laying surface and the

tiles to the TielgiofThe livedtion: | RodsliggApparatul | s al so necessary to forma

ri dge shape iy, 8&lhr«lg(proove and a ridge are alternately aligned and such
pair of groove aﬁ ri'dge continues on an upper surface of the applied
adhesi ve subs? e (normally nortar) in order to adjust each height of each
tile Various ki ndsTiof paent ¢esntimveldiecto 9 foopngegpamate) ahere dpacifi@nynisuch

ri dge shape qgatdd @o HMRP&EIng %Hﬁa&ﬁ;ﬁ@wﬁmh thes Q:qbﬁl%i' ¥1ﬁ'fa§é"g}'sarnaaﬁﬁ&wg @%S%L‘,El y

nortar) (for .ex ate e etc

patent ref er dNE& eOﬁrfd%'r’gn ?8%"191% G‘H't"ﬁ&etsub?tﬁ“cﬁ %Pé?adtaBtefiHSPdﬁ?i‘&t’ﬁF%y W|th an
even hei ght daspﬁaﬂﬂaﬂafety of rock slabs 10 such as natural rock slab or
artificial r®dckgtpdditt he floor surface, the nortar is applied on the
surface of a db@fierlyl ng surface 11 laid on the floor surface and a forned
surface F2 corrposed of a plurality of rectangular and |inear

ri dge- and- gr oove pZ#rpanytdesguchas@atysyapck slap prartifisl redhslahdptedeen widded t i s
necessary t o if ofdes 8 winlplotiti aflodrgusfice hhdi@aliké. i GgQdarteigriaVieispRédbarl2 evenly

and hori zont g}, Iaix;ﬁgn L&L%SIVQ%%Etaﬁéér(L%ﬁﬁlhﬁInmttglc‘? wilkh tafi‘lﬁe*re ga{ﬁ%l%%%ur? %dt rovel

body (not sho avli n ngﬂ avi ng a shape has been
utilized such ‘Et"tﬂf‘F‘e]?y‘&? Furfags mptaddition gt 3 SBBF‘@ESPW'?HQF%H‘}% shapgin
met hod of f omhighep gmovadhé siridge srerdflizomtalf aligned ami 4vak paindf aoctvl@@mhdb@dy for

formng the scmuasr&l Q{@bbzdﬁgfaéél&mhé mlile@m}égbbeﬁib%@née%{&lnaw faBre@5 her plural
rock slabs ser E as. a it rf@@;ﬁf bV e %%uratelé obt ai ned and an
adhesi ve ef fi’ti® 0%3?‘% c}b Cights e é‘ﬁ‘o Handsef fevicehave besB Prowsdifed wi t h
the nortar" (Epler tageraptvsh [idEEDapeon thfatraer surfacexfiha aditesivnsubbtandedndrmeldnt i on of
Pat ent Ref er ene@nljor exampleppatinigershadetof. form ng the nortar adhesive

surface whic n i nprove the adhesive efficiency as well as accurately

provi de adhesive |evel to a plurality of other
In the patent reference 1, it is'described that "in order to lay and array with an

even height a plurality of rock slabs 10 such as natural rock slab or artificial rock slab
on the floor surface, the mortar is applied on the surface of an underlying surface 11 laid
on the floor surface and a formed surface F2 composed of a plurality of rectangular and
linear ridge-and-groove parts 12 on the upper surface of the mortar And it is
necessary to form such plurality of linear ridge-and-groove parts 12 evenly and
horizontally on the upper surface of the mortar. Therefore, a trowel body (not shown)
having a forming die having a shape of comb teeth has been utilized such that they are
formed." and an object thereof is that "a method of forming an adhesive surface of the
mortar and a trowel body for forming the same are provided such that an adhesive level
with other plural rock slabs serving as a unit rock slab may be accurately obtained and
an adhesive efficiency may be improved when the unit rock slab is boned with the
mortar” (paragraphs [0009] in detailed explanation of the invention of Patent Reference
1). "Aforming method of forming the mortar adhesive surface which can improve the

adhesive efficiency as well as accurately provide adhesive level to a plurality of other



2 unit rock plates when the unit rock plate is bonded and a trowel body for
the nmethod are provided," (paragraphs [0009] in detail ed explanation of the
invention of Patent Reference 1). [0004} More specifically, the
patent reference 1 proposes as follows. "The trowel body for form ng the
adhesive surface of the nortar having a plurality of |inear

ri dge-and-groove parts on the adhesive surface of the nortar to adhere the
unit rock slab.on the underlyin fac conprij ses rmng die
in a evenly- C‘B’r‘tr‘ﬂcé‘é’ﬁlaé%f"gﬁ 3?“%@’ aé“éﬁ?‘l?‘ﬁ% W“feﬂlff’&{’ E’éﬁ‘i? ’%erﬁ}é‘iﬁﬁrecor ners
on a ridge parevided, “a(paﬁ‘atﬂael}s B’QBQ] ipndetriled sixpllenativd @athe .invkotior df Rgterb t hi s
feature, singgefdréiRe i owel body has the formng the fornmed in the evenly
corrugat ed sq@[ﬁ having the curvature wi thout sharp corners in the ridge
part or the valley part on the one side end part, the unit rock slab is
posi tioned at an eMgW spesifistlispije paigntirelereaes Igmoropasa flloysor Hibd tislektngy upper
surface of tHhe damigs thyy atileeivé osuffateg of ee ahortdiehdvigwal plarditaiof lekbl es or
the |ike may | mga afifbxSbve AR of Bt daREdve SRl i 1R 53404 69% QredtiCh that

t he adhesive ficl eﬂ'}% can npr oved étrara grap 3et ailed
expl anati on G2PtoRdng ’F’ﬁ’lP%ﬁ“rf?f’e Y@a’tpé‘ﬁ*ts i ae#%ﬂéma)he » HEEBYY corrugated
Furt her, the spatednving ecewameoewithopt opcded cagefsehlagige pariof ovatiengartet hod of

formng an a%h@&uéléhd%:ld&f a&&oﬁingttbﬁumathﬁr s1h@\ehmovtéﬂ§odplhu£ e idnhiffaid | near
ri dge- and- groove.pants_on Si vV rtar to adhere t he

surf
i T ook o1 AR R T byt oT R Sy Bt bR Sl YRR stiup s
plurality of th¢ ﬂ%rpaxﬁm@egﬁ&pegrtnawmge tifreend paxithenmit york Hiduis p@monghar p
corners on t heak begeevpRyith@forhit®n\salthR Yorpd bnﬂﬁumﬁ s{lﬂaomome %ﬁtafeﬁe of the

tr OV\B' I S COQB?%%I%Qg%g)f%}G tgov%'ﬂa)gtbgr H%?BS 0§ H{e 1%%6 %f O QK?S e 1'08{ d on t he

underlying s ace, ock s on the top

of the thus- FHPREPTHFE aw} ﬁ@heéﬁ% F‘}Chetg?t W&v@g@ﬁ‘éepéfﬁm%y £2p éve!rnprq’fed eof is
adj usted to tiheadrepalle1dfin ihiailedtedinaion b#theé inyerdion btfakens Rald®enc@uh t hat the
rock slab isgggered. According to this feature, since the plurality of

even and Ilnear wa]%(e shaFes havi ng the curvature w thout sharp corners in
the ridge part or gheyy & TB?te'bta’ief e f PEOROES A o8 P AREieg methad of owel

body is shi f tiedinghiane afilgive oswnfang @nthef aetar shivopt thn Wwonliarc tof viidelr t he

upper surf acgiggf-akd¥@od® phal on (RGN swg& o? hi@Pmbe a8 aaﬁmgfh%duﬁtomsme upper
surface of thia oned at t even |eve *ﬂ I%ﬁ}?even adhesi ve

oSl t
surface withStt (’lnnt%? ﬁaéeﬂdp Surtjﬁcifb%?lgnsegr thes T RS BF € f or med
as the nort ashfdedhrvingihe chivaturegvitheut gayl shasp corpers onjthhdge regi o heswallesf t he
mortar when bphe as fihd forfnAfikerll fadd of theko¥e Pl caiiifhiddr 28 SB oB4he f&pﬁeﬂ%ﬁrfic@@f adhesi ve

L1 o, T T8 L A PREABE S 040 ot g1 ol e on o

Ref er ence | OGBGPG top of the thus-formed plurality of linear wave shapes as a level thereof is
adjusted to the levels of the other plurality of rock slabs such that the rock slab is
adhered. According to this feature, since the plurality of even and linear wave shapes
having the curvature without sharp corners in the ridge part or the valley part as the
forming end face of the trowel body is shifted while the forming end face is kept in
contact with the upper surface of the mortar, the unit rock slab to be adhered to the
upper surface of the mortar is positioned at the even level and an even adhesive surface
without including air bubbles or the like in the mortar is formed as the mortar flows
smoothly to the valley part without collapse of the mortar when the unit rock slab is
placed and pressed such that the adhesive efficiency may be improved," (paragraphs
[0010] in detailed explanation of the invention of Patent Reference 1).
Prior Art Reference



[ Patent Reference 1] JP11-62211 (for exanple, Abstract, paragraphs [0001] -
[ 0011] of the specification, Figures 1 to 3, etc.) Summary of The Invention
Probl enms to be Solved by The Invention 0001 The trowel body

di scl osed in Patent Reference 1 surely has the formng die for formng
evenly corrugated shape having the curvature w thout sharp corners in the
ridge part or the vall ey part at |east on the one side end part. The
plurality of a@ﬁmave shapes (ridge-and-groove shape) having the
curvature w ®orners in the ridge part or the valley part are
evenly forne 0%@ moving the formng end face of the trowel body (forming
appar at us) agPdtbntiRefekdhcs Anti@CL-oal ttortelsaamup P®Etr&t phaGipas [obée - oK1 af

(adhesi ve subgt (@E%h!)r?lﬁ‘%upe@ 1t ge derlying surface (laying surface). Thus,

the unit rock, s Isp ace and pressed on the upper part of the

t hus- f or ned ;ﬂ Invemtien wave shape (ridge-and-groove shape) such

t hat the uni tPrblﬂemssbbbSohmdtbg’Eﬂﬂeveﬁhod-bre the formng end face of the
trowel body (g% ng apparatus) is noved as it is kept in contact with the
upper surface of t norfar (a he ive su ance on the underly| ng
surface (I aying suﬂteatﬁoé‘)"fb"ﬂhém?ﬁﬁ gt '&e %ﬁ%yg%ﬁ:%e Brmingdicforonel
(form ng appd&raingsdvey)p esrregatedrrtiaptolayirg] the gtﬁrvatusamxﬂhmt shdrp cupperin shur f ace of

the nortar (&QQ@ﬁdrb’@r aubateaaﬁe)atmoheh@atésm eh@pmvm%mrm} bfGcar
unexpect ed| y. wave ee.ha € O(%Pag a Sroove ﬂ% Vi %ﬁe Curyd ure wi %ﬁl em. hgt a gap
may be made BETWERRY HALTTIEIGNG ShRe e s, ergine Hhe P IRE® the til e
may be incli r‘i]eﬁtfl%ﬁé?(%e'etthem%ﬂ part are evenly fprnteérbgetoymaé}géwwwnd faaeofdlyer at or
skil'l for appleiveitiodpforitiMigkappiratusleasDi irbdon{aoiiers ihy QpSad bﬁﬂfa&ﬁlﬁi&)xe whith t he

trowel (form Merﬁ\%ps%ﬁ&&ﬁ{:ﬁ)) la%)fh(ﬁlt Jﬂg runElE%}ﬁfH Osru{'?a&g(la?’ﬂg_ls pEL e OI‘ e Ehatpnci)tve trowel

(form ng appar at us) 1S noved succ has been
a probl em t h&gekisiab; (%Ie ) ig pletd Andpresercn tB?/“Pl’r?é%‘ﬁéfﬁ‘f’é?“sfﬁ’r%élpt“rm%er t he
upper surf acéinedr waheshaps tridpe-{aicthest mpélsbﬂ:ttamhe) unisrogjodidh @t b&)@theref0008]

Therefore, Ituetesﬂarfoam HfécQoiﬂ;ﬁQMb&'(ﬁb@d fREHInD dp RARRAH A HSved 9 it {QkPd N9 the
upper surface of the esive su stagce in.a f?lg %e an %%rfﬂf’ ve sha e such

that it can %Cﬁ#fé%ﬁ °OYPPET FEACRCE P FHETEY het
adhesi ve subsndmbvmsvaviess Gayihst duafhce). heﬁnd,nwhqnn'éle|fmmn$ertﬁn@wpefdﬂ1edioyrelcaused

Means For Solinige d4pardta)Bbed b WP 8dwn £l of a sudden, the upper surface of the mortar

(adhesive substance) may be caused to wave or incline unexpectedly. Therefore, this

may give rise to such a problem that a gap may be made between the tile and the
adhesive substance and that the tile may be inclined unexpectedly.

It largely depends on the operator's skill for application work of the mortar
(adhesive substance) with the trowel (forming apparatus) whether the forming end face
of the above trowel (forming apparatus) is moved successfully or not. Therefore, there
has been a problem that it is largely affected by the operator himself whether the upper
surface of the mortar (adhesive substance) is good or not.

[0008]

Therefore, it is an object to provide a forming apparatus for forming the upper
surface of the adhesive substance in a ridge-and-groove shape such that it can be
prevented or alleviated that the upper surface of the adhesive substance waves and that
the inclination is unexpectedly caused.

Means For Solving The Problem
[0009]

Provided is a forming apparatus (hereinafter, referred to as “present



apparatus") of the present invention to formin a ridge-and-groove shape an
upper surface of adhesive substance which adheres a tile and a | aying
surface on which the tile is laid. The form ng apparatus conprises: tongue
form ng neans having a plurality of tongues protruding fromrespective base
ends thereof existing on a bottomdefining line to respective tip ends
thereof as free ends in each direction of protrusion which is one of two
directions parallel, tongue eXIsteqce %ﬁﬁ dlcular to the
Dot £ om dof | hHEEF A CBUR SO g D o B 1 AGES HEvE SHIE ATGRPER anco

pl ane of a flsatfacsoffdhesive stlpptanod whigh idhyreph titeand a dayinzgritica gn whipks the tile

t her ebet ween, ;s Rad @héﬁ@:ﬁh@ap%ﬁ%ﬁsicﬂﬂpﬂééﬁ tti)r%ﬂe emgixﬂbgngmmeamrmgl& of the
plurality of 5,00 bot t,tom d n| n % ot£0§ldjelgm¥lhﬁ base ends

of the plural Ilfg;/lgs&rottruaﬂ!mgg&gom ¥eopect1ve b&se en s htereo %18 1n% %n ]fon 0 Se%u“ ng
portion al onge raseechvsttivonitiderenfasfree ?l?ﬁ‘é in ‘ijﬁla@fﬁc‘ﬂgl Grarohrysign. w@ecbllapne pf
indirectly fiwwedirt@iohdSarbiN@GLe &Gt kkiftgndd @ldne Gid peipendéudsto nhe b@aps t o be
grasped by a MEfhe 1.&"2{1 ts@ﬁ:&enmﬁigqﬁ Eh%%ﬁnge 9£1sﬂeﬂg Ip[a%gt)} & ﬂgtlsﬁﬂgcet o the

t ongue form nﬁ means apd havin €ast two contact polnts contacting at
| east two poit %glubﬁ%%oﬁfwfwa|f°r51%ew6fthfaehﬂrwn S3GF 2 WP PSR RGHY to the
di rection of speueihg tisi lgane eddegd tiof plpediyesfdbmubaalobd thedoomndiimige Gme byhe t ongue

exi stence pl Eiﬁﬁlgftﬁ%é &8s 8lihd ﬁa,%ﬁltstmng@awedeeb&a&l a&hettbleguegeche@gst t wo

ceqrent | ocarGHeBReE BdEHR GHP Y PEs: PARTE BEF AGHDIE BETORELR ni ng
line in the ttbm@aele@xmmemelewpl the erasfipgnegns to be graspetthy apisers apd coagplar at us i s
a form ng appaaal dsectlPor i0difBetl Bxed B e toighé &Eﬁlngfmeahsealﬁdlaeag ¥ElesB&d ance in

a ridge-and- shape adh res.id.tdy e YieNggsuLf.ace on
which the ti %ox%l Q4§ qomts Qon’tac% pl wo gmn t aparg lgﬂan%‘ Jf% ﬂ%l{/ %gerrprl ses

the tongue f @Pmewbc%éﬁ@w dirpgiop P&@@ﬁw%amf pe@ﬂeﬁlﬁuﬂ?é ee%ﬁt@@fngﬁe
The tongue f abdgue gristean plage &pmltﬁea ledsh@vdodotittagt] foints @f thé anigass swo betaeen
adj acent two p@nts‘“ﬂ%ﬁ%h%@ ﬁslﬁl{geo 9 IE:(gH%Q:t d@ﬂﬁingt hl?e &@%eseﬁﬁgxﬂrlbéa&dn)grat ion

securing the base en ol ural i ty of ton%éJgiﬁ he bottom defi ning
line is a viPrgsiopd H‘é“’g’é&fir‘éﬁ?mé@ﬁbé”ft?ﬂ&eﬁ“ﬁngtlﬁ’é JUBUSRILEEHRE Dl ane of a
virtual pland00i®he direction of the protrusion is one of the two directions

per pendi cul ar to tmpbekﬁt%me{u'sﬁgmnhmgepﬂmtad ﬂo%rn’lt@eﬁﬂ%x&tﬁfbﬁé’&'t%' stence
pl ane. Every free end

ongues

protruding t Ei'SHe SH Stapﬂpgl”} ﬁsrfdéﬁ'g?ff?r@%vtelsg WE‘ICE %z}i%rggg 3 %‘ec r%ydngc o the

t ongue secur isntfager whigh the|tdnig laihe bott om defining line such that the tip
end of the free enthepfrbleht @RSrdtONBEEEIE REMPHiRE KIS todPucdiofBiak in@and; kM t he
base end exi Sta'ls” %ré tshend%g%] ndefining line. The tongue securing portion
secures each ®ba E hd of ‘edc ongue al ong the bottom defi ni n% line as
respective base enﬁ? E?Pg‘teh@rﬁ’rnﬁr%PQI‘PWOE‘P“’Eeénb*tﬁ’egm%héV Pf fagueso beteeedge
portion of t hﬂjabdhﬂgdieof%ﬁmga@gaﬁdbﬂm@ﬂarﬂ] tha gonighee sdoatitgoporickerf dequring the | 1 Ne
such that 9aRg3seAlfds o@&ﬂ@?lupﬁﬁmg Ebn lHer ﬁ’tltfohydtﬁnn{gol%ugsa virtual Ime The

graspi ng neans s direct indirectl g/ﬂxedto he ’lﬁlg%{lfe secu
portion of tﬁ%gnfec‘}h@%m?&i‘r yeestengRianeof yrapblatsy ¢ Reipn gt ‘The
present appamraitusiontiszme bithe pProai$ertionappperdiculsr ioghe/sdidm defining line phidlet ont act
means is dirggideYoihe eﬂé?!éﬂcesiahy fmvesednéetﬁmu;agweonfgwsmamu Adgsa The

contact means_has, at ints co t£in st_two
poi nts on a Vi°F teﬂ%llpmﬁ‘f“gﬂ‘@ tf“ﬁg@ﬁ‘f & r“ﬁ’é’gfﬁl{ﬁgﬁmﬁs “? aﬁa}sg FI?‘l ecé‘ffgatgége on whi ch
tiles are | aitefguefecariry mertionaldng dke hvefplpeinﬁhuemlna?rsutﬂeﬂtah@eﬁwwﬂ akthe free

direction. Ardd |pﬁﬂ§ad@§c tdwaeispmé Restelisel | BfectidnBEm XS BRI dig dxtihfGn ttﬁmgue

exi stence pl Fottory d émn ettorE 1o sgc%plgla%gﬁgglsgtu§-es(% basehe at ael}a_l‘St two
cont act p0|nts does no ex S Aethe tongue existence plane ot

| east two coriengee alpes the bot@ﬁmffé;zmﬁaeewe@ﬁteﬁ bajs epdreof theplugality a@PPﬂwmg li ne
exi sting on tahefitc@ngtie caxd shraficd thd Rgue(sahiring tpheioatalong alstbottem defmihACt
points exists on the tongue existence plane). The contact defining line is
a line segnent (virtually) existing on the protrusion side fromthe bottom
defining line in the tongue existence pl ane. According to use of
the present apparatus, the present apparatus is noved over the |aying
surface (virtual surface) on which the adhesive substance is laid (the
present apparatus is noved with respect to the adhesive substance applied
onto the laying surface) as the contact nmeans is kept in contact with the
| ayi ng surface (virtual surface) such that the adhesive substance passes
the gaps between the plurality of tongues. Thus, the upper surface of the
adhesi ve substance applied on the laying surface can be fornmed in the

ri dge- and- groove shape corresponding to the respective gaps between the
plurality of tongues. The upper surface (ridge portion) of the



[ Oon] Wth respect to the present apparatus, the apparatus
(hereinafter, referred to as "passing gap changi ng nmain device") my
conpri se passing gap changi ng means whi gh changes orthographic projection

of each of the passing gaps which is open in both directions perpendicul ar
to the tongue existence plane, the passing gaps existing between the bottom
defining line and the contact defining Iine. The passing gaps exist between
t he botton1def|n|n | i ne an cont qfde ining line in the tongue

exi stence pl a8 Sl ‘“ﬁﬁ@%?ﬁ%”&%é?“&?gqﬁﬁéﬁ B oW8t 9 °Yi r ect i ons per pendi cul ar
to the tongue exi sTengmsyiheamearst eligeaihs o mdiregyliciaxed He dbrgbenghd edsusner ai ght

l'ines per pendjoggbnass e ttnigae tf&ﬂﬂ.&gen@gﬂssmngegraépamynﬁsslsélbut thaofesenf the
straight lines eraE whgnalﬁ resenta mtp1 esent appar at us)). A cross-section
shape (a crosSPEEY"0R" sSh&pe OATINhe tongue existence plane) of the adhesive
subst ance appli ed B@?@W@Ctlf%ﬁﬂpﬁﬁ dimgethyae andizgetydixadbe the toRewehigiseing pARisudi ng t he
ri dge- and- gr ofhé@ot i@ P@AnCRMs 20 SRS Kho REnth® psikBRestadingtaln Gapass ipd@tsgaps by
making the a%&@é&l‘ﬁﬁﬁ§ k0% tﬁ&%l‘ésug?eﬁ% 1L§}£g°éﬁ9ﬂeet ewﬁ%ﬁb&&e%@%fa}iﬁter efore,

the cross-section's e ridge-an roovesﬂ{)%lad

adhesi ve subs“Péfﬁ‘i?é’e’é’ﬁbql? tE)FPetpl’i‘éF“}S&’?ldHﬁ“?&r fApddess of the gerperfigudas tizey ny

accor dance wiektendiogthi the omgueaxtbtence Wanef af thel a4 Jeapgwh icoréiact byinsHahgi thgat he

ort hogr aphi c 1%9%%&% pgi‘ntse@oe@n&fexfsh& @1@% ;ﬁ@e:ﬁ@&ﬁe gianmﬁd &wq@as@m stence

plane with the passin changi.n ase of a
Pacsi ng gap CHATGIAY HEFNIHECTRUED B! Phdt R gatieins e ahasAt e
constituted dfnenhatistehe Mot Grden ﬁhﬂaﬂtslee%ﬁﬁp gertacs Rolney existafop éhe tangferred to
as "protrusi QRistehaipimel h@RGioRG el ERERnG Yd % 8 lihe bddmbhidiii@aly) eAstiligtonaRal

contact porti whi ¢ an i.n_both condi on condition in
whi ch | egs of° r‘?ﬁ“m‘? S’{&een |tf§e B |%né”slgf£n>?tnénﬁ%rbgu% Qxa%kﬁn&{) fcé)lﬁégue exi st ence
pl ane fromthe at @Q‘étﬂgfweeﬂﬁ? Bletenh pRAgT v FhepErsentaPpasalde Siayed Wyt act

points t herTB&hé/BﬁmgxurﬁaTce Geyansirfcd) o whith tHeedhdsin stiavardis 1@t @tdensi on
di rection; angd,g,R0% RoAkr K Adpéef @odme' Redivd DG aﬁasheldqgl&, gl 1L h sghe "

per pendi cuI ar 1] nes ex tending to_the tongue exi stence ne from
| east two corftHae aﬁé}‘%"togtaﬁrrm‘iaﬁ%lsé‘ﬁpﬁ‘%&g‘ﬁacf% %ﬁ?yé‘tgtsubfg?e Y‘Etuf‘lt‘?é’FF%“é ves
exi st in a coeudt Gt ther glbesiersubppoeipnsses thetdaps petotenuthe piurdity @f tangwesf r om a

i mt nmum pr 0{ rrmags Qhe &;Jppr SRR il a‘&ﬂe%'stﬁthté&e had S&gth@tlz; yaeulesichi g of tpe
nost 0pposi irec osi tion e the e rrions o
the plurali t? B’fedf%t lr %@sgg%’x? %ag‘f G %F‘%?oeti]%feg%ecm %B?chﬁﬁg rt£ At the
sane one posmﬂur@lﬁyaétongvaf Ghe upner mirfdcerirideppastion) of e ridepansrrtogye forineth in t he
protrusion dipy@kd ba@dlends of the pluralif otGaliubs GMR toﬁmtfa@immédﬂsmemfécme in one

f both di
0 oth condif ln% VRetly %o B Q:tagtgalr? ein ﬁoggatc%%%ﬁe hddi ace %gﬁ%alosurt%&?hast%e at

perpendlcular "nes Y ex XIS rence
| east two compien ﬁ@@ﬂlrrﬁ!ls heightf drieinpipedanelafigdis to @WY%SH{%CE ﬁrtﬂﬂéu#ﬁqe} ual
pl ane (a sur finaeocakstneih ak Hiantealsitwgnsthe fhaten dafivibg dihe tihd else aneact ai d)

(when the at o358 de W&?&&@%Eco%h%‘&%s@&‘%ﬁe ;J?stent%béfangrht LRGe HARGHE

exi stence pl ane), e at | east cont act Ints hem;e ves exi st

beyond any oRE2 laﬁ’féhf'ﬁ the HPRET SHACP FIPBFT Sﬂ“ﬁfécerfl arides i Vig‘bf"’rflﬁ‘ﬁg‘ﬁfége t owar d
t he protrusi edhdive edistanre Wavbeor Habhen atinfeadedtindingiopont act poi nts exi sts on
the tongue exgggilence plane); and a non-pr otrusi on condition in which the

| egs of the per pen‘gl cul ar L{) es ext endi ntg F e.Le n(gue g%l srte | eﬁ dol ane
fromthe at |east YWD EBHE Hhe BEFHY SPRBAEL RS R} “éf{t 3 edS o gﬁ’i % in the
virtual planes "eassinheamthanging matiydevice") may compnse passing gap changing means

which changes orthographic projection of each of the passing gaps which is open in both

directions perpendicular to the tongue existence plane, the passing gaps existing

between the bottom defining line and the contact defining line.

The passing gaps exist between the bottom defining line and the contact



7 contact points thenselves exist in a counter direction opposite to the
protrusion direction fromthe m ninum protrusion tip end portion which is

| ocated at the one position of the nostgopposite direction anong the
positions where the tip end portions of the plurality of the tongues exi st
to the protrusion direction or at the sanme one position as that of the

m ni mum protrusion tip end portion in the protrusion direction. Therefore,
the contact point of the additional contact, portion contacts th i rtual
surface (I ayi%ErBaMPadR)hY FPrEWe SBFERF BT 6n TSI PB AR £ AR TR ¢ | p ends
of the pl uraldirestion pemperglirelr i yhes Bpareadxetdne plahd Ghey garsieat spase fthwwweh( | ayi ng

surface) and wtmtstﬁ&h@ﬂﬁ@%bff)@mﬁd&%&@ﬂﬁ&dgﬂé(@{lst@@:}! pi%ﬁe B% nOfk dfhige Vi rtual
surface (I ayi 9, fac in a gve shape

(fornmed by ti*g°& dsn%sf BY FPE P aljt heo‘frgﬁienE aEPeE"?)tu orrre o Sedmf?g }per( surf ace
of the adhesicwss sng@tséme@n ttnmomeremiencetwe)mﬁhhemdbw‘ﬁﬂlwr% ligd ¢in of t he
addi tional comd aghingdeurtdc®ns foridd GAAS sBipet GRIydlingl &el tiYgeaind lo@ddgai@BapeNt act

the virtual cwrésgﬁn%u(g't@xﬁa & Gl fp%ﬁs%% ARy ﬁgmé‘é’&%%hﬁf o8 SRLA gecpea ﬁ& the

virtual surface K ace ends of
the pluralityhureh dhtyresysomaRhe Fheajueantsy QFoé%ﬁ?é“"élhalp"é’ef ’I‘ Et he upper
surface of thelzgadhtsbwe sisphsif theadhaiva sidetanampyksd on the laying shinfate is m,ades| nce the

cont act ﬂean%uitmé UL RGab e R EdshRRM aﬁcpe& agtforpfa{qhg Qﬂescena{ahglug gk t he

passing gap c nmeans one hoose

exi stence or ﬁ%ﬁg@‘;}ﬁ%ﬁr@’ﬁ?@ngeﬁ 8H?§1"5§%‘L?B§b%\??8@‘e eé%‘er“"eo‘ﬁalieh‘f@kness of
t he | ayer on théwmssing ¢apaharginefozens. (| ayi ng surface) in the valley part of the
ri dge- and- gr gepse] shape forned on the upper surface of the adhesive
substance. [00131 In th . eoyv 10 G;P”éj%onass%at uschgga ing main
devi ce (hereinaftef, f erreﬂatSl gﬁsp Fadditronal PEont 8¢t “frehber mai n
devi ce"), th@eaawsrcp@ﬁmtedc@fmlabthemtﬁqtawap%coeéﬁeﬁ bereatiyyrefasterl feipfhg a mal e
screw nmenber hatusich stRhecHahgifasaindsaédadudiy andifined] caittct patodt Wigeleof t o

engage with thb{mahtcp{d@?oqs aggo%nglonk it{sa'-,ﬁwﬁig m@;pemgn;ﬁm e screw

nmenber is direct | rect X e ormn rreans and the
other of the eﬁ*&fl@n%atéwtmeﬁwt%ﬁeplﬁ%% ﬂgﬂc«"rtéws ’Ftai’tsp"t trdgeth a
nor mal di r ectléaeriworordadt poiets slendelv@kisOreyond|agin ené byrtibotovhal theprogrusitn t hat an

end part exi SildfnOthdd an%gtﬂ%hogrboﬁjdlﬁﬁncltn' vfchSthel ?egﬁ)f)f ﬂh@ %eﬂteﬂﬁ:fuldr%ngé Sp| ac e?
d par

to have a di spl acenen onent siopn dire

exi sting on teE ‘i‘cﬂ{‘%@ré’p Fﬁ%‘?‘l‘%‘ﬁ’%&?&%gi"ﬁ ﬁhesﬁ‘tg%asm g ttpofnésa%rttt}]‘% Ak of the
at | east two leehtee cogait roints themselves WWisthinsy churders fingskien opprisitey e dhd on (t he
pr esent apparﬁ&m&oﬁaﬁeémn ﬁ'@l’ﬁfai rﬂurnﬂﬂn aa&hélbh @f6hdi ;;aewm\;ﬂoya)tem Red 1 t ut ed

of the male sen? %nno%e mc{sho&)pomﬁe rtllrecu%n amo ﬁ% pomtmlasnbheeré Iihe t1g%nd§/ gg}gn%fé \I’M t h

each ot her, T i's
directly or |thw11ae@m o,ﬁtffew%eaewmf Fpethe piebuEor drastioner b Bs S0P ROFE™ t he 8
ot her of the agela@ ofti¢ ﬁmumnbedtnamdnbeﬁmtcemmmw preiminein diectionr ned in the
normal direction of, J&ﬁxt{oﬁ %sasctgmﬁi%ﬁ o ELALr ¥6h Yoo i @ 3 BB su:h t hat

the end part existing o frection. si he IS

di spl aced t o PRt lﬁé"’}Eﬁhs]ﬁSa‘Lfé?H’eH?rP%"ﬁ’prB‘ﬁ dines ¢xtending tﬁrtb"c Y°B§‘ie ‘fi‘lséﬁ“F%ct i on.
Thus, the enclgpafiomake sit feay twncontret it cansdcting st lest ofo tdives ot the virbl ng

di s pl aced to plﬂﬁl\é & Eltl-?acg a4 eTatalJals tﬂerlastillfﬁas&fagé 519%51%‘ tiﬂﬂjs ra%:fa-ﬁd? r(‘whe[rlof,@g-ﬂl

least two contact points does not exist on the tongue existence plane), or the at least two

,.a

contact points themselves exist beyond any one of the tip end portions of the plurality of
tongues toward the protrusion direction {when the at least two contact points exists on
the tongue existence plane); and a non-protrusion condition in which the legs of the
perpendicular lines extending to the tongue existence plane from the at least two

contact points contacting at least two points in the virtual plane, or the at least two



Wth respect to a screw additional contact nenber main device, in the case
where the end part on the protrusion direction side of the fermal e screw
menber is |ocated on the protrusion dirgction side of the male screw
menber, the screw additional contact nmenber nain device may conprise a
closing valve with which the end part on the protrusion direction side of
the femal e screw nenber is closes and the end part on the protrusi on
direction side of the male screw nenber d’;l ut of or
retreat fromePHet D hspFes &t gP o é?f‘tnfeen ‘&?f’tt“’é‘c?ltpfﬁ’tteotf’ t&‘ﬁé’r‘f’ EitPe screw
menber . direction ftolmeths onigimvard dictiueipa tip cod tpaxtion dvdbeais lovafed alldhe ene, t he end

part existi ngtoﬁtbntdtﬁlemogtcrpyétt@Hu&ha@&téﬂgmheqfomtﬁe vchake a@a{mm&hﬁsaﬂl e screw
menber and th (EI ti onal

i tuyt r
contact nenb él?e pr‘lr%rgﬁ y d)éé‘xle é:oengues sl ? to’ t)I': a%rotausm aliectlon% Gt %1 §a11§ ong I‘ Sctly or
indirectly atsdbdeef ths mbvgwye I?’f@tlft"ﬁl‘??gtlﬁeﬁ&ﬁsl)"f%‘tﬁ‘cﬁl flt'?at’r"trﬁ%"‘eﬁﬁ%’af‘t may
have a conporrasdeford) thél@onddcd tpbins |oﬂﬂ1edacrdmmmmta& patiod hentamnd theaviktuain t he
protrusion di t&&t'(faglcgf - s%t%) LR ﬁ%&t"’c&ﬁﬁi&ﬁ "R OES ttétep aétﬁ@%f

subst ance and eS| ve, sub %g sone adheS| ve
subst ance rra?l‘Eﬁ‘ttéPf‘t"Pﬁéﬁeﬂ’é‘alf f?@aﬁa?nféqnet é’FBWﬂE ayﬂgﬁﬁfff“l"?)ea’e’ﬁ A7t of on
t he protrusi adhadive @clisizome Bivelemaf bd foemddermatbe vintwad wunfaeaileying stfagelierae t o t he

threaded f emtﬁ‘ey%%%wtﬁelrtdgt §nd grtsﬁuhatp@ dhava bgrt@whheoflartttrem\bf fdeghagr dened

adhesi ve subst an tach en the end
part on the g 5&%%‘8 (PRET F'ér&"f’ Blft %?‘%‘8516? S“P%%mf’ erra“lra;ersglrtié?/vm &' 1 ocat ed
on the pr ot r wsiditipndif thecidilitionad icetdact pertion, e cagelofithe plurnditt ¢fdonshest gonkefton
direction sigge aﬁuamﬂrml (By®6 k@MicBBHAGhe fdHRsive substafien thherRakupREL Of the

femal e screw rre.rrber Qtry | eCLibo, d by the
mal e screw m§ ayng jsurfatc?q H—1e ggllieﬁ' a %#ormed ng etnhs o %&%ﬁgrailﬁé)?%glg%sﬂgg!geuch t hat
the end part rigge-tieerpnveehaps |fQ3Fi19‘HPI|" Eetureer %‘Ffﬂ‘é‘ obthe aBesierpgbstanse FWenber i s
cl osed and t hem@adl part on the protrusion direction side of the male screw

menber is al |l owed 40, %% &Ec cett ac@%aﬁgetﬂcﬁfatngfthgrydtteenmgmga o t he

protrusion direction_ o e SCrew nenber art on the
pr ot r usi on d|C?’€E‘t‘tt‘t§r?h%i’36§n%$apt‘:ﬁ%“gﬁ’§l’%ea%’t‘sét}\?nﬁﬁﬁaf}ét’wédhmfpf’sé {0&RPE out and
retreat fromekistenend npactistore ditbe pdltivelsibstanailawee ti dirksdsel ef bbfs laybpeorf enal e
screw menber ang. bRk @%‘iﬂg Qt?fa&em@n Meoé;aﬁlb&sbﬂ"ﬂ ofltHe08dzb-QRd-Sio6lR Bbpd he

femal e screw_nenber can be ¢l os I05| ng val ve when the end part on
the protrusi SH™T PRYEUBRET §¥7se 8@ ?‘ﬁcﬁleﬁfleeﬁﬁ €& ew nenber is not closed with
the mal e scrdé@lfenber. Therefore, is 9 possible to prevent or alleviate
to some degree thadith Peepe%dtaesar&am&wa&tt@mengmtﬁlﬁ dévitk ChdrButieRrebiver of the

femal e screw rrenber fr rt_on " i i of t he
femal e scr eWt n%s m%crew a %Q%ticong ct mgnat‘beﬁﬂaﬁn &em%e g& zgd(ﬁ:loﬁgi cgﬁt'é&&% g)gl > i onal
cont act nenbepnshfted beipcluding 4 wlﬁgepwqu@ef)éa‘fl%w%reﬁé IPERAARBRT 0 t he
mal e screw neid2e burplcojHRedhf 1d@ndze Mithhke helrahreads c Deswittheripelk straw aembppOSi t
direction to aLtﬂ?enPat Oec;egﬁhgﬁbeqllé 8Gdch9 Br ﬁtiﬁtttfyhﬁtd to%g %on Qe to%tagt.ttgngml e

screw nmenber or ned l& varil ous

ways to turn af‘t’téheo?ttltefr ofdpe ple t”?ﬁﬁ"%%ﬁ‘f’"év@‘t‘tefﬁ‘gglf’ ] ”f“ﬁ’ebef ShEr®ds¥rdew nenber
whi ch const i tnatrealtdivecteroew @eetbd ibowtibn cdattvalyt torrberber surhithatdavéndeparn t he

normal directiQn, o8 at lkt%trﬁemlfeeuet GifeCdr tmtﬁe@ Ilsa(tlt.lmea Eb Hab€a Qﬁﬁlaceﬁﬁﬁt ex arrpl e,
a nethod of turnin an.el ectric

power | a et FBBPRRTD R GO RITAET y TR T PRSP PAEERPREFer he
present appardaedion sidedhagbe @deaehwméthﬁahbeﬁt tyoqcoptactottd- ar, t he present
apparatus nay be SWRH'sMcmdmipllheéﬁﬂﬁgl&ht{&d YheCHaidng WpReaté tdh bh@nfmiredd of
turning it manéj anX meX;t) tngiwef 1}3 constlgute& t1fe’ch<la'l %%{e sgxfewtnrl]e b%r EI%F'H]IE fe%Pa[]?% @év}]s since
the el ectric “Avtdf RE'TYKe ot necessary e case of
turning it maramERes yfhtﬁltehgqgheﬂhaﬁ& Cﬁlter:tthemttﬁthedtlﬂ? Fréevbﬁlé%léﬁtansﬁﬁﬁ%ﬁl%tt us, it
woul d becone sgenvwenibenis directl seindlrectp feekhithappatedbitsngsheme sichahs tbaich as
spanner, screw driver, wench, and so on are not necessary if the finger
grip is provided to apply force to turn the male screw nmenber to part of
the mal e screw nenber protruding toward the opposite direction to the
protrusion direction fromthe femal e screw nenber. [0016] Wth
respect to the passing gap changi ng nai n device, the passing gap changi ng
means (hereinafter, referred to as "gap wi dth adjusting main device") nmay
conprise gap width adjusting neans to close the gap in a parallel direction
to the bottomdefining line, which is formed between the plurality of

t ongues. If the gap width adjusting neans included by the passing
gap changi ng neans can cl ose (novenent of the adhesive substance across the
tongue exi stence plane is prohibited) gaps fornmed between the plurality of
tongues in a parallel direction to the bottomdefining Iine such that the




Wth respect to a gap width adjusting nmain device, the gap wi dth adjusting
nmeans (hereinafter, referred to as "w dth adjusting nenber nmain device")
can close at 10 least partially the gapgforned between the plurality of
tongues and may conprise a wi dth adjusting nenber disposed slidably al ong
the bottomdefining line relative to the gap. Since it is sinply
configured to dispose the width adjusting menber indany al ong the bottom

defining line.elative to the bet ween the | ural it ongues
s ront Y oned b gEe st S iR At TRite SERV R R Ty 1 Eiak o
paral lel dir éelwt@n or the rdversh direction tHaltively begp b prw@)lclfféméelerble:taweaentmm@
plurality of thepgRSioDWHieHRsI H: efrméedsmm isOflispliRd adhess V& aidlblscteaiaﬁte across

the t ongue e)%lﬁ{kﬁg%tq? gllln@ﬁg'g ﬁssionpc{lf%m I tﬁf%ot?% Jl(? 93%'% e:p &{1{5\;0{81‘ tﬂxey protru51 par al I'el

direction to t ( nln%Ct to a
wi dt h adj ust ik *hibepiéer heiesnlisglegadde haverihe wnaﬁwnaﬁjth%ﬁrp%am@mnay be a
pl ate menber [¢tavli ng a notch fornmed in approxinmately the sane shape of the

gap formed bet V\Beertﬁ'gesE&@ &@L 'sEer gttldﬂ:lg&g Uﬁﬁact member mallnr}lexutu $n YWdVen eI tis
possible to a ural 1t (sjze in a araf

ap
di rection toRE BoeE Hf“ﬁé‘?‘lth? ﬁg’tquflﬂ’éflr¥%ﬁpﬁé‘g‘ B’Ef}‘\‘ﬁe%ﬁalf ﬁ&”eﬁllﬁ‘?‘ﬁief f%/ of
t ongues by slldcdfed gn the@rqiivaior diveatibe sidasf thdmpalpsaeh meupersthe sgewradditémalal ong t he

bf)t t olm def i P'c&gadt InR@hECh A I RbeYm M Jo&pﬁ@esapﬁsstngt‘@lvre Ia@chga@& thotmedrbat ween t he
plurality o ues. ass ap

changi ng nai nﬁed% frggon “{W?Ctm]asé% h tghegf%rﬁé{\:’: “é%“@f“ﬁ‘%g rlfé%cr%%se %rtg‘? ﬁ’édflfagtrg‘ referred
to as "vari aﬁheepm}épﬁﬂomﬁlimh@wﬂ%ef the mple %,cmpmra@bervapllmﬁéo widkr ouprsfiers t o

cl ose the gapeirdaofrbmthdxt pee bf thb ropktidnalilettjon@f the GAGASreM dhdinbar. var i abl e

wi dth toward the Hﬁ%& L«b?é&@dd%ﬁ&%%ht?lg Jlen%'& & L05d o 4t aﬂleggf)uLé
| f the height of t (sl ze protrusuf)noF cAh be

adj usted by é]I‘%%‘i"HQSI?UrﬁB‘%FéH%?f e omﬁéwaenﬁe@ﬁwl%m aﬁ@éera?@fi&é% fagsle t ongue
exi stence pl amrewingnpeo whizh eed}itutih thegaps ddditiond cheinveembthmaipldavied, it y of

t ongues with dYsﬁfalzéatl-leﬁtMé tgttﬁe &%‘ (a@ecu of ﬂ@lr&'f;l?taftgéfe@% Qh%ﬁgfé;ﬂgg{g) m%e{ngm Wte Ihre

bott om definin rusion_direction,

means i ncl udé*&’g'b@k]att 8° ‘}gaﬁ ﬁ’dygé TRIRGIRY mrfé’ﬁr‘?§°t’8‘3’r‘?ngﬂf‘iﬁ’§? s ght
(hei ght fr omepheart ayithgproirnfierc directién vithe finthdrescapp eambergamn thehaihesive
cross-secti Olaul&hﬁlﬁ@ar(d%é%ﬁ&nﬁt%%é dAResHAARE LA, EdIee afmguﬁesﬁéb@sﬁaseemgﬂ ane) of

the adhesive elsltlélb ;Sntsx tglg‘ﬁle Iscg'gw En%mgerefrolmai}flle rf‘:gd 1?5‘('1?% ot%n%he profrusion direction

side of the female screw member and adhere to the threaded female screw (it is likely to

have trouble in removing hardened adhesive substance attached to the female screw).
Therefore, when the end part on the protrusion direction side of the female screw
member is located on the protrusion direction side from the end part on the protrusion
direction side of the male screw member (that is, when the end part of the female screw
member on the protrusion direction side is not plugged by the male screw member), the
closing valve member may be comprised of such that the end part on the protrusion
direction side of the female screw member is closed and the end part on the protrusion
direction side of the male screw member is allowed to stick out of and retreat from the
end part on the protrusion direction of the female screw member. Thus, the end part
on the protrusion direction side of the male screw member can freely stick out and
reireat from the end part on the protrusion direction side of the female screw member
and the end part on the protrusion direction side of the female screw member can be
closed by the closing valve when the end part on the protrusion direction side of the

female screw member is not closed with the male screw member. Therefore, it is



[ 0020] Wth respect to a variable weir main device, the variable
weir means may conprise (hereinafter, referred to as "variable weir main
device") a weir menber in a belt shape, ga main surface of which can slide
freely with respect to the tongue formng neans in the protrusion direction
and an opposite direction thereto and in approximtely parallel to the
tongue exi stence plane, such that the weir nenber closes 11 the plurality
of gaps forned tween the pluyralit this. way, the
el £20 ke woriesiatarevets eedhe e dreats P sgpisie PG BB ne
plurality of themuresofdheiemalyecriyw mienherdef the eng vaitee thi nrefewsionliregiodpS posed
such that a n@é RenSkltee eaibed he weir nenber is approximately parallel to

t he tongue eﬁbélts{ance surface, and is configured to freely slide relatively
with respect he tongue form ng nmeans in the protrusion direction and an
opposi te directi onWith&sagchto thescrgyy addiiepal Cﬁq’féctﬁ@@gﬁﬁ@al(‘gﬁ‘ﬂ‘@’%@%ﬁ? &t he
protrusion digoetiinimy)beqirovidea tPEhermile totevd megBsprbjodtive drobethwaamid feewpl ural ity

of tongues Cap.hf, a;dan%&%@ke ﬁﬂ&l:m&lﬂﬁa @@bgmam( E&‘E«‘écﬂm sulch O & b Bk R Sur face)

of the ridge ﬁgearl ng on the cross-section shape (cross-section shape on
the tongue ext Wemfﬂ“ﬁfﬁég)aplilfedtth‘“e‘efﬁdhe5| ve substance applied to the |aying
surface can be adjlistadbeepesiokyed (n0GRibls ways to turdi\fhehoth@syiabe nate sremei r

menber nain qge&&@an@ﬂwq&ﬂﬁe 9&5& hfaﬂlb%mé}fecoegtgwetm e biBGIH2 DRt de of the
wei r nmenber i s forned may slide

Such that t ha gl BEn v o rpaR TR R P FERL R S GoT RO in,
proj ecti on ofFor pramplge meded pignrmdte it eanglestreamiterpr éhecléied"flthtellﬁetrmpwefne mber on
the tongue ex SétBACHE tphig ¢ AitthaBy &ith Ahghd of thdW@set raheiplientgt ﬁﬂ]ﬁrab@t bam

def i ni ng I neorr%y al%e V%Hﬂ&igl %na{)ar?culaf) tiherbrgeﬁin.s }é@atu%]hx%]y\,\ﬁ Wd{ sli des

such that the’inclination ng an
or t hogr aphi c ipPBpnsively sepfigpred wish é*efg%etkf@ro{ fuspingit mapga rbésﬂﬂred@rlfb?f thA Y8t i on
si de of the weiHte prasiiappantut Bigcd the gli@rie bt enbelikd amnet wpddsay. StFaghght |1 ne

i ncl udi ng t hQn Qﬂtcké%%rﬁ?ﬁlhé‘lt 'ﬁginhéﬂ}%)lt}ptﬁle Lm o?gg%seg‘q}i’ Eﬂe(}@es&{t ai)lgbgabgg QLt rusion

side of the V\Bl{él nmber formed a the |Iine segnen “ls vari able to the
plurality of ¥%H lf"B??b‘ifé@"eé‘iF&t Fﬂaﬂ?’f Wéesf"}ﬁc"lp?‘ffé*t“is&f?cﬁf" SI‘Pé‘dhﬁi)&H‘mé“Hrface of
t he ridge appeawidngeromrehticant o9g-agent nemssgtydpide fozawesr Squtiidd tslymbe on t he

tongue exi st gReetdiudehe Rile 8w AN WPpa3H BIStha Mele SRR bREALEprbldgiihaY i NY

surface can l%owarg th%%}n?oglte (Elrecg or] to the protrusion direction from the female screw member.

foo1s]

With respect to the passing gap changing main device, the passing gap
changing means Chereinafter, referred to as "gap width adjusting main device™ may
comprise gap width adjusting means to close the gap in a parallel direction to the
bottom defining line, which is formed between the plurality of tongues.

If the gap width adjusting means included by the passing gap changing means
can close (movement of the adhesive substance across the tongue existence plane is
prohibited) gaps formed between the plurality of tongues in a parallel direction to the
bottom defining line such that the gap width (size in a parallel direction to the boftom
defining line) can be adjusted, it is possible to adjust the width of the ridge appearing in
the cross section (cross-section shape on the tongue existence plane) of the adhesive
substance applied on the laying surface.

[0017]
With respect to a gap width adjusting main device, the gap width adjusting

means (hereinafter, referred to as "width adjusting member main device") can close at



Wth respect to the present device, the contact neans nmay conprise at | east
two or nore edge portions of the plurality of tongues. In this way,
the end portions of the tongues can serye as the at | east two contact
points (at |east two contact points contacting at |east two points on a
virtual plane) of the contact nmeans such that the present device can be so
configured that the end portion contacts the virtual surface (Il aying
surface). Herle, in .t{fiéx case, t gtadhei?hi VE le{bs nce on.the virtual surface
(1 ayi ng” surf age) P hEe\PaP [EPhaFT e ore @ %awﬁé CREYES 2P SEY SOBRABE of the
adhesi ve substidthadiupianeracntsy dispreedetidabbolenedhebastormt deining hep rebitizetoyhang as t he
at | east two gagpntact points is renoved. 12 [0023] Wth respect to
t he present devi ceg. . Qr i J Leel . nd
detached fromthe ?IS%FKﬁ‘e‘sgsﬁ‘g?ﬁ%‘:%’gian%gﬁi fhme b Jl&%hagyﬁsg%égﬁg]g {%rsm_&"{rll)(i?1 means
havi ng t he plalfeg|the yotgﬂrn fefhdnseline gslative do theggpe-fqnmepd e thh alyenlity of
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ki nds of t ongepnbenmey Mg ariietn neaben badee ¢ hetel famed gpaproximately the yymeh r espect
to the preserhagdeyihe@ap Bridd®dtwebn tedOrsial bf toipiber fornmed separately from
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With respect to a variable weir main device, the variable weir means may
comprise (hereinafter, referred to as "variable weir main device") a weir member in a
belt shape, a main surface of which can slide freely with respect to the tongue forming
means in the protrusion direction and an opposite direction thereto and in

approximately parallel to the tongue existence plane, such that the weir member closes



[ 0025] 13 apparatus stand by itself may be provided thereto such that a
tip end of the stand contacts on the horizontal virtual surface. I n
this way, since the present apparatus cgn stand by itself on the |aying
surface (virtual surface) (for exanple, the present apparatus may be
configured to stand by itself by making a tip end of the stand contact on
the laying surface (virtual surface)), it is possible to let the present
apparatus stapd t he arat us is not used in the

m ddl e of opg[r} If’myarl#’(/\‘ﬂ% ?’PSf?{g‘eEIPetW Y %e ura tus ® is possible to prevent
or alleviate that Icnh@lSaWe‘#\l@télﬁb%HnE@Whyo @eﬁqéh%pmw@hef gope famed

appar at us unexpeeh efdlpyuralfty eabmacehemint Bottdrdetiaing 1ifd ditcefidnl 1B&sﬁob@1 sﬁl&}es ent

apparat us |ig,groynd, %E‘rfict'eof tR kv'&ﬂ ﬁéﬂiﬁa@‘i? aﬁ)ﬁ’ﬂ?h&%k @%Eﬁaﬁ‘%@the Q@@

Wth respect to the present appara zont al
| evel may be %FW?%%&Faﬁeh%‘}déf EPniﬁﬁurafi Efef?ee{whéwatw?lr with éESBeﬂt tothe &¥ErNI ng | i ne
I S hori zont alforeting@tans in the protrision] drectidneand ragpupasgd dirdveitn tHeetapethisur f ace

of the ridge “(ary' t‘ﬂg‘i‘xe@&ﬂélz‘%%wé}ﬁ th ofrhg&?d@e@@on%f)t‘ﬂ}! lﬁQRPQf a9£ RPN the

upper surfac esi ve substancg app surface is
e ¢ oot e Ratesb e airg 5 iy titen B e gap §@éﬁ1€h&si§h%% SRR | dge.
For this reasorfacel bichersdersarbenringlpedhé rmysstsaesion shirederpsisedtion ehapeay the
provi ded t hergige efistOhicd @lantiod el MhésveGiBEMnck hpdl@ 1At 19 MedeithRicRILd | Ne
whi ch defines the upper surfaces of the adjacent ridges (ridge portions) is
adjus ede%@
hori zont al or “the means for checking the horizontal |evel, various
ki nds of dew?,‘lé’é can be utilized such that they are not limted thereto

but a bubble tube Witkvébdct @ra ¥éiLmbinke nidih @dvide Sanaiifymiit@eh dnithPpiotrhtiel to the
bot t om defi ni E‘lgct olnns? C&‘r‘:hp %veﬂaxgggber [19 Q&leed alon the lnyy LJémeﬁts Qrﬁic I', t\9e1$ he

present appar at us gr ans rise a_graspi nﬁ‘fi ar shaped in
a bar shape é’?@t‘@’t"?ﬂl’ﬂﬁ' é]tf’ﬁr 6‘%’?‘n§‘f"blt§}e %glaa?eme& at gray 1lEﬂ?t shdeEr #hi ng
i ne. orthographic projection of the edge portion of the protrusion side of the weir member on

the tongue existence plane and a straight line including the bottom defining line may be
variable.

In this way, the weir member slides such that the inclination (an angle between
a straight line incleding an orthographic projection of the edge portion of the protrusion
direction side of the weir member on the tongue existence plane and a straight line
including the bottom defining line) of the edge portion of the protrusion side of the weir
member formed along the line segment is variable to the plurality of the tongues and
hence the inclination of the upper surface of the ridge appearing on the cross-section
shape (cross-section shape on the tongue existence plane) of the adhesive substance
applied to the laying surface can be adjusted.

[oo22]

With respect to the present device, the contact means may comprise at least
two or more edge portions of the plurality of tongues.

In this way, the end portions of the tongues can serve as the at least two
contact points (at least two contact points contacting at least two points on a virtual
plane) of the contact means such that the present device can be so configured that the
end portion contacts the virtual surface (laying surface). Here, in this case, the
adhesive substance on the virtual surface (laying surface) in the valley parts of the
ridge-and-groove shape of the adhesive substance formed by the end portions of the

tongues serving as the at least two contact points is removed.



In the case where the upper surface of the adhesive substance applied on
the laying surface is fornmed in the ridge-and-groove shape by noving the
present apparatus over the laying surfage (virtual surface) on which the
adhesi ve substance is provided thereto as the contact neans of the present
apparatus is kept in contact wwth the laying surface (virtual surface) such
t hat the adhesive substance is passed through the gaps between the
plurality of tongues, the present apparatus can be surely grasped and noved
easily by t hd®%Er of the present apparatus. Fromthis, the graspi ng neans
may conprise a gr a¥phmegpirato thé prsdphdevichdpesrastingmiarg mappe oxdlnettashsd i n
parallel to tthgnmgcgmm&igh@itdﬁguéﬁﬂﬁn@ﬂ@;{hst hat the user of the present
apparatus nmay gras the raf§1p| .N ar 4 10028]

th the
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as the presentbsthagd theough the daes efithprlufabitnefiiepsyese pTheayit fropossible to prevent

the adhesive substance from adhering to the grasping means since the front rising wall
member plows the adhesive substance.
[0025]

With respect to the present apparatus, a stand which can have the forming



15 conducted while the additional contact portion is in a protrusion

condi ti on. In this way, the shape formng step is conducted while

t he additional contact portion is in thg protrusion condition such that end
portions of the plurality of tongues are apart fromthe virtual surface
(laying surface) as a contact point of the additional contact portion is in
contact with the virtual surface (laying surface) and an adhesive
substance |ayer can be the vjrt sur. f surf ce) in
VLT ey ort | SRR S1RaA B Bog 0 reh tHitiP S §5R BN e BR e

ri dge- and- gr sovteciséreihe hérpomtetividvpalishidacapper surface of the adhe5|ve
substance (the | ayﬂ'nrlﬁlsswiyf 856 ERChrbdast Lﬂﬂaﬁt@sﬁ&nbﬂarﬁlﬂiﬁ1té(elfb&1nﬂ|18da)k?r)'g form ng

t he adhesive sq Eﬁncaﬁsura%%r(foag’?an%éggﬁ%]aesgnrtlat € Vi rtuffﬂ styrfe%%e tgn&ayl ng

surface)). Bl is a
front view s%vﬁsﬂ@yanafkmemtwnaﬁﬁh? %?Efisco(l‘ﬁ?té@éhﬂla%ﬁ‘aﬁf ifgl)‘"ﬁ“éks%fﬂ@

enbodi nent accepeksibl th Bt tHheargeaSepiratud RNt bpitsel whef thedikedehiChpparatus i@ r ear
view of the pregenti,aRPanahdsr &Era%m%tﬂ fhe Fllirgsemlamlaﬁtgs 8 is l__[Jognblg’td s a plan

view of the present apparatus as_shown in E% % *3& g IS a

bot t om vi ew SFeEHT ﬁ?l%‘%”éﬁfhaéﬁ‘t?aﬁd&f%‘? sehsiange pERATRTONR Hhete naaeiasﬁ%s i s
renmpved) as Sinexmctedly Ficgupaled {7 the cbie dfilegtingSthi pregent mpgrgatgeli¢ ioand/erew al ong
A-A |line of Eh@hm§ mhﬁk&@uﬁélﬁ&ﬂmﬂG is a cross-section view along B-B line
of Fig. 3. [(ééé Fig. 7 is a cross-section view (partial cross-section

vi ew) al ong |ne of Fig. 3.
With respect to the present apparatus, means for checking the horizontal level

may be provided thereto in order to check if the bottom defining line is horizontal or not.

It is often required that the upper surface of the ridge (ridge portion) of the
ridge-and-groove shape formed on the upper surface of the adhesive substance applied
on the laying surface is constructed horizontally among the ridges adjacent to the
subject ridge. For this reason, the means for checking the horizontal level may be
provided thereto in order usually to check if the bottom defining line which defines the
upper surfaces of the adjacent ridges (ridge portions) is horizontal or not. As the
means for checking the horizontal level, various kinds of devices can be utilized such
that they are not limited thereto, but a bubble tube (level) or the like which is attached
in parallel to the bottom defining line can be named.

[0027]

With respect to the present apparatus, the grasping means may comprise a
grasping bar shaped in a bar shape extending approximately in parallel to the bottom
defining line.

In the case where the upper surface of the adhesive substance applied on the
laying surface is formed in the ridge-and-groove shape by moving the present apparatus
over the laying surface (virtual surface) on which the adhesive substance is provided
thereto as the contact means of the present apparatus is kept in contact with the Iaying
surface (virtual surface) such that the adhesive substance is passed through the gaps
between the plurality of tongues, the present apparatus can be surely grasped and
moved easily by the user of the present apparatus. From this, the grasping means may
comprise a grasping bar of a bar shape extending approximately in parallel to the
bottom defining line such that the user of the present apparatus may grasp the grasping

bar with the user's hand.



[Fig. 8 Fig. 8 is a cross-section view (sone parts are omtted fromthe
view) along CCline of Fig. 2. [Fig. 9A] Fig. 9A is a diagram (rear view)
showi ng a securing potion. [Fig. 9B] Fig. 9B is a diagram (plan view)
showi ng the securing potion. [Fig. 9Cl1 Fig. 9Cis a diagram (enl arged vi ew
of Fig. 9A) show ng the securing potion. [Fig. 9D Fig. 9D is a diagram
(cross-section view along P-P line of Fig. 9A) show ng the securing potion.
[ Fig. 10A] Fi&).2 OA is a diagram (rear view) showing a lateral slide
portion. [Fid. § B] Fig. 10B is a diagram (plan view) show ng the |ateral
slide portion. [FilkprthelAhe pPiegent Invantian gaylprayidam emnamysebdvhawnaterQ i n Fi g.
10A) i Pl yhirbfleii&i foa;fsi '@%s(@j’z&txﬁéth@"pﬁtﬂ&iﬂépﬁﬁglg&%f%ft a%pﬁr@ﬁiértgrfﬂ'npﬂfeédpg& and a
tongue of the l.at Lde portion... [,Fi g, . kS a.di agram

i o'y 11 useriEr Sl s BB chhe i sk i MO R RS
tongue of théMP&teral slide portion. [Fig. 12A1 Fig. 12A is an enl arged
Cross-secti on vi evlHeCresat a@€Hol G aVvioMing [nutithd Rof Hodmife an hfpper surface of

adhesive substance applied on a laying surface in a ridge-and-groove shape. The
present method comprises: a providing step of providing the adhesive substance on the
laying surface; and a shape forming step of forming the ridge-and-groove shape
corresponding to gaps between a plurality of tongues by passing the adhesive substance
through the gaps between the plurality of tongues as the present forming apparatus is
moved over the laying surface on which the adhesive substance is provided in the
providing step as contact means is kept in contact with the laying surface.

The present method comprises: a proving step of proving the adhesive
substance on the laying surface; and a shape forming step of forming the
ridge-and-groove shape on the upper surface of the adhesive substance provided in the
providing step. In the providing step, the adhesive substance is provided onto the
laying surface (for example, applied thereto). In the shape forming step, the present
apparatus is moved over the laying surface as the contact means (contact point) is kept
in contact with the laying surface on which the adhesive substance is provided thereto
in the providing step such that the adhesive substance is passed through gaps between
the plurality of tongues such that a ridge-and-groove shape corresponding to gaps
between the plurality of tongues is formed. In this way, the upper surface of the
adhesive substance applied onto the laying surface is formed in the ridge-and-groove
shape. The upper surface of the ridge (ridge portion) formed by base ends of the
plurality of tongues of the tongue forming means fixed directly or indirectly to the
contact means of the present apparatus contacting the laying surface (virtual surface) is
determined to be positioned at a position (normally height) relative to the laying surface
(virtual surface) corresponding to the distance between the bottom defining line and the
contact defining line. Hence, according to the present method, it is possible to prevent
or alleviate that the upper surface (the upper surface (ridge portion) of the
ridge-and-groove) of the adhesive substance waves and is subject to an unintended
inclination.

[0029]
With respect to the present method, the protrusion status changing main

device may be utilized as the present device and the shape forming step may be



in Fig. WA of the lateral slide portion. [Fig. 12B] Fig. 12B is an

enl arged cross-section vie of the securing portion and the |ateral slide
portion. [Fig. 13A] Fig. 13A is a partigl perspective view of the |ateral
slide portion indicated by arrow E of Fig. 10A. [Fig. 13B] Fig. 13Bis a
partial enlarged view of a main body (lower part of the main body) and the
securing potion engaging with a portion of the the lateral slide portion as
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Brief Descriptions of The Drawings

[0030]

[Fig. 1] Fig. 1is a front view showing a forming apparatus (present apparatus) of one

embodiment according to the present invention.

[Fig. 2] Fig. 2is a rear view of the present apparatus as shown in Fig. 1.

[Fig. 8] Fig. 3 is a plan view of the present apparatus as shown in Fig. 1.

[Fig. 4] Fig. 4 is a bottom view of the present apparatus (in a condition where a stand

is removed) as shown in Fig. 1.

[Fig. 5] Fig. 5 is a cross-section view along A-A line of Fig. 3.

[Fig. 6] TFig. 6 is a cross-section view along B-B line of Fig. 3.

[Fig. 71 Fig. 7 is a cross-section view {partial cross-section view) along G-G line of Fig.

3.

[Fig. 8] Fig. 8 is a cross-section view (some parts are omitted from the view) along C-C

line of Fig. 2.

[Fig. 9A] Fig. 9Ais a diagram (rear view) showing a securing potion.

[Fig. 9B] Fig. 9B is a diagram (plan view) showing the securing potion.

[Fig. 9C] Fig. 9C is a diagram (enlarged view of Fig. 9A) showing the securing potion.

[Fig. 9D] Fig. 9D is a diagram (cross-section view along P-P line of Fig. 9A) showing

the securing potion.

[Fig. 10A] Fig. 10Ais a diagram (rear view) showing a lateral slide portion.

[Fig. 10B] Fig. 10B is a diagram (plan view) showing the lateral slide portion.

[Fig. 11A] Fig. 11A is a diagram (enlarged view of Q in Fig. 10A) mainly illustrating

details of a tongue of a securing portion and a tongue of the lateral slide portion.

[Fig. 11B] Fig. 11B is a diagram mainly illustrating details of the tongue of the

securing portion and the tongue of the lateral slide portion.

[Fig. 12A] Fig. 12Ais an enlarged cross-section view (cross-section view along P-P line



[Fig. 180] Fig. 180 is an end view (MMend face of Fig. 16 (Adjustnents 4,

6)) illustrating an exanple of a ridge-and-groove shape of the adhesive
nortar formed with the present apparatug [Fig. 19A] Fig. 19A is an end
view (MMend face of Fig. 16 (Adjustment 1)) illustrating an exanple of a

ri dge- and- groove shape of the adhesive nortar forned with the present
apparatus. [Fig. 19B] Fig. 1913 is an end view (MMend face of Fig. 16

(Adjustnment 2)). i S [ n exanpl e of a ridge-and-groove shape of the
adhesi ve rmrtl‘g%lgfijdﬁgfzfgg\]tat%gtsﬁ%p ?‘é"é’em apparatus. [Fig. 190] Fig. 190 is
an end vi ew ((RiEM2BhdFizal?B isfnRhigreed grogsdftipatvirsnel ) Jecyrfrigpottiontand dhan

exanpl e of astbMo€rapetign.oove shape of the adhesive nortar forned wth the

present appanralus,,1[ Fl.0yqaL ' " ' am .l ustrati.n
rel ationship L@%’tf\i\%]enﬁgf ﬁ%’gg}pg}r%%i 8%%3%"63‘7 eé‘goefqgeﬂﬁ{eéﬁ]tswe O(I)tflonlff“ghz;lf:aqi“?. [Fig.
20A] Fig. 20RVPEoN EqfEig Bart of an exanple of a method of formng adhesive

17 nortar i n [BigrisdfeFianibBgs apueiabbrdpeedwitd ot h@aipbedeliiven pyrabidht sain
body) and the securing potion engaging with a portion of the the lateral slide portion as
shown in Fig. 13A.

[Fig. 14] Fig. 14 is a cross-section view along F-F line of Fig. 3.

[Fig. 15] Fig. 15 is a diagram showing a status of a present apparatus mounted on a
placing surface (cross-section view).

[Fig. 16] Fig. 16 is a plan view showing a status that a ridge-and-groove shape is
formed by utilizing a present apparatus with adhesive mortar applied onto a surface of
an attaching slab {(concrete slab).

{Fig. 17] Fig. 17 is a cross-section view along M-M line of Fig. 16.

[Fig. 18A] Fig. 18A is an end view (M-M end face of Fig. 16 (state of Fig. 17)
llustrating an example of a ridge-and-groove shape of the adhesive mortar formed with
a present apparatus.

[Fig. 18B] Fig. 18B is an end view (M-M end face of Fig. 16 (Adjustments 5, 6))
illustrating an example of a ridge-and-groove shape of the adhesive mortar formed with
the present apparatus.

[Fig. 18C] TFig. 18C is an end view (M-M end face of Fig. 16 (Adjustments 4, 6))
illustrating an example of a ridge-and-groove shape of the adhesive mortar formed with
the present apparatus.

[Fig. 19A] Fig. 19Ais an end view (M-M end face of Fig. 16 (Adjustment 1)} illustrating
an example of a ridge-and-groove shape of the adhesive mortar formed with the present
apparatus.

[Fig. 19B] Fig. 19B is an end view (M-M end face of Fig. 16 (Adjustment 2))
illustrating an example of a ridge-and-groove shape of the adhesive mortar formed with
the present apparatus.

[Fig. 19C] Fig. 19C is an end view (M-M end face of Fig. 16 (Adjustment 3))
illustrating an example of a ridge-and-groove shape of the adhesive mortar formed with
the present apparatus.

[Fig. 19D] Fig. 19D is a diagram illustrating a relationship between a
ridge-and-groove shape and a tile of Fig. 17.

[Fig. 20A] Fig. 20A is a flow chart of an example of a method of forming adhesive



[Fig. 20B1 Fig. 20Bis a flow chart of an exanple of a nethod of adhering a
tile on a surface of a slab wwth the present apparatus. Detail ed

Expl anation | b I npl enent The Invention {;0031] In the foll ow ng, the
detail ed expl anation of exanples of the present invention is made with
reference to the drawi ngs. However, the present invention is not [imted
thereto. [0032] Fig. 1 is a front view show ng a form ng appar at us

(present apparat us O%%?Qn enbodi nent tgf t he Eresent invention; Fig. 2 is a
rear view of I’Pcﬁgﬂﬁg%’% tangﬁ’f?a\‘e TR VGIR tRF GroseHt WBAPWSY 5 5 plan view of the
present apparlBigu20Bdf Figi 0B 82 flowghard of an exatyple tobarmethodyof dibexing 4 tilewhows a
state that tharadangdsAowiiberdasepiads| ater is renoved) of the present
apparatus; Fig. i CrOssmsecti g i A-Aline of Fig. 3; Fig. 6
igpa cr oss-ség‘%tf”i%‘i%‘%al\i’v"%‘%nr}%b@%feﬂgﬁm%ﬁ .‘%‘%&; Fig. 7is a gr oss-segti on
view al ong Gl®3 ne of Fig. 3; and Fig. 8 is a cross-section view along CC
line of Fig. 2 (helnghe foheving, atieBfled expheiati@sd exddagibslofthe hresédienvgh@api Ng

portion 15a, iﬂaqdetm le&«e%&c@{o%hm&w%gggv@gwwm%h@grséﬁﬂimv&ﬁgﬁ{s%yﬁm&& s

explained wth reference to Figs. The present apparatus 11
general ly coﬁb‘?rf’tges: a main body 21 forned with a plate nmenber with a | arge
t hi ckness (hdemgl it is made of wood); a securing portion 40 fixed to the

mai n body 21; a | apiglak aShohfGed Hdwih Bfnihi XSfhrdiQs @p%eﬂﬁhﬁhrmg%f gle @
vertical slide e(? et8£ fixed tt.o tEe_l%’,al g_bod% 21: Fl helff'g t ad4 UtStI g part
91 (a pair of™R& ”gﬁ’t oL HiePETSPHG SR {81 & 5 B8 BPE of e PrRRl PRI RE% o t he

mai n body 21 FigddFia Sisarrdarodey phébelpreernt Aeraptinoffoglyp: Pig. 4 is a bottom vigsr e, " up”
and "down" nERRS ithowPP A teThdteRd 1A 96M0 Be dedribkd Bber G fe6ded)dT tid Wesdnd OVer

direction in _the verdical direction wh he. f of tongues 41

and tongues. EhPFatETie 33 s AL eahbphVRER, AMGulB R MAEES R LERALSS 40
the present ajsyaleedksB line ofdigBoliie T0p 2 Sropotertiadrvie 2ipnednE Lanof He-Sodpddl  (Up)
and arrow d2 Figleuwy) crbsadediah eie® ubhg 4T ketdf Bizs2 (harel the sfand) 06 &che deLABAI

The main deXat@l%tlﬁ%ﬁf}b%hé%\%nﬁnrﬁi An® A0k QWELot RS ONTRAp BlenflafpGRit@ngul ar
bar extendi ng}al ong. the’] or%gl tUdllﬂgsl direction and a main body upper

portion 25 fotsdPRBgbviikreiirtch g M1 % body | ower portion 23 wherein the

mai n body i s f or netheipntsegrapbdryptuaill Beneodl comprives:.a nitin pdyr2d ermet efith a2a cent er
position in thge hoRedtw NBkgetthicBldi @RreDft if PRATE WhodOS Yec RS orB 40 ON 25, a
G aoPL 10 20 o g b 5 BRI 5 5 oD BRSO Bl b RGP
slide edge 81 fixed to the main body 21; a height adjusting part 91 (a pair of height
adjusting parts 91a, 91b are included) fixed to the main body 21; and a stand 96 fixed to
the main body 21.
Here, "up" and "down" means an upper direction in a vertical direction and a
lower direction in the vertical direction when the main surfaces of tongues 41 and
tongues 61 to be described later represent a vertical flat surface as the present
apparatus 11 is place on a horizontal plane and arrow d1 (Up) and arrow d2 (down)
indicate such directions in the figures.
{0033]
The main body 21 comprises a main body lower portion 23 of a rectangular bar
extending along the longitudinal direction and a main body upper portion 25 formed
together with the main body lower portion 23 wherein the main body is formed
integrally with wood member. At approximately a center position in the longitudinal
direction of the main body upper portion 25, a grasping portion 15 is provided for a user

(not shown) of the present apparatus 11 to grasp it. The grasping portion 15 includes a



18 bar-shaped grasping portion 15a (in order to prevent hands from
slipping, it is formed with flexible rubber material and, in addition, a
recess 15ac is fornmed such that a fingejg of a hand surely engages with it)
formed in an approximately circular cylindrical shape extending along a

| ongi tudi nal direction L and fixed to the main body upper portion 25 in a
freel y-attachabl e- and- det achabl e manner and a finger catch 15b (made of

hard synt heti.c resi a.convex- n.15bc i.s r | on the
edge pgr tion & 3%‘?%‘??@31’1”5 RORon ’%&ﬁ% e‘@f‘%’é@ gu’&‘ﬁﬁ‘f‘ﬁ‘égc Et?‘ﬁgerf’?‘ﬁger )
readi | y engagulh figkible riblice maferinlpad sin eﬂdltaomamsfe% dpaslisfonprizyectheiremgehe

gras pi ng por tdf @ RarkdDdrdiBer@has Rad i) Yorfn@cﬁm%&gproﬂﬁfa&ly ctnl?l@laff@ihﬂdm‘m‘}ho per

por tion 25 i S %Eu? %%glgggnﬂo%%tu%maf)&lrectmnqga Vé{]ﬁx%rtf to 0 rrlamslgods?‘ Sﬁ?pgméoggm} %5 fi XI ng

gr aspi ng portl on Spl ng por a'l’s
brackets 15d#n 21f58h- %ﬁclﬁ@kwnégera@aa%gn@m%gmi Heﬁnlgﬁn@l“gdép fanrdecf haed i on L.

Engagi ng par tsgntb&ttrlresid5 Geombtix@hd thcdve @ottion anlyeig dabiee abngl tidi Apngagaabl e with
the fixing bra%k(ﬁﬁgsmlée%apeléﬁ% ﬁqgerfsbﬁl tggt%ﬁ@ﬁ:{ggr B feh @Y eﬁg& ﬁ&%&dat ed in

t he notch 25c_are rran% notch 25 mai n upper. portion
25. The engadt “ﬁb‘sﬁgrltaé‘ ‘5r811’ enﬁaﬁﬁsz‘“’]éeﬁd%%ésf’\’/ﬁgtﬂ‘fﬂf%e‘5‘l‘ }Sﬁﬁge%yéh?(‘éﬁ“g 15c1,
15c2 such t hdler¢, Hbe graspidngrpordortion 255 prevjdeth avithi x @dtch @5¢ Whickpamjustody 21

(main bod%/ UF&I@(ﬁ)ﬁltn%%t% itRerddlng pB%nqmgaga ne g@@ggt@ pbRfoh, 15454;0;%(,&@4(1%&18 t he
engagenent wi e.fix i ng
portion 15a ﬁtx bbera?kgr%%/gég ? h‘ih ﬁsrl%as imf fn%nghu%’B%} 5&8‘1&%& E]oortl on
25). Thus, t t?élggﬁi%ﬁswfﬁd5q:}oﬁc2 Uhmllséreﬁlg efgagedble and disetealyiable antd) thiefizieshabl e f or

the repl acemddckets 15d1, 15d2Q7 tBgdBPRY pPAsd 1RANctadimdaROSh theoibtddi5agent to the

graspi ng port y Qr.ti 25), a
bubbl e tube |a&‘%?ehﬁth% hotsf ?5"%%‘3 e byl oo B Thpeheietate 0y o
confirm that Pfecnsress s t&%ﬁé‘lﬂéi’{%keﬁ Lieloligt eirditha the ieraseing pertipy 19a

hori zont al . [pQ34Xixed to the maldehotly 2Wrhdin belyp@pér HoetidnlBs). S Fhelengagingpartd on 40

and the | at erl@!:l §$c‘2q'@le&9rtﬁé %a%@aen?%ﬁt @ﬁbaﬁil@bf%ﬂeks ﬂ’:@l %@su\@ﬁ ttlnit rtl?ef erence
to Figs. 94, 9B, 90, 9D

13A, 13B, .and 14.
Figs. OA - OmfrasPiegptige AWWWE% %fémé‘é%’(‘}?‘ﬂ‘rl? dy %amo%uppﬂ RALtion oA - 10B
are di agr ans 28hodhny tht@rdspine rmattion| 15deis fogelyi amacwole Bngsletadtiaple- fod 1 ar e
di agranms il ygliiahéstg mainly details of a tongue 61 and a tongue 41. Fi gs.
12A - 12B are enl ed cross-.segtion.vie ng t he se ur i ortlon 40
and the | ateral sﬁ%’)rge e Portm%g‘ i %\%wenqc%o the%r FEREEP” gn\}?}g% % part of
the |ateral $t4inieod5@i (pain bety, uppes R?Pquns%? Bchubhie é@eweltlﬁes emremﬁ E The Fi g.
10A. Fig. 13Bublfe tubpasftli 3lis eeiliad §LenMine a0 thelfheseiiPdppaiao@dyll Adnditi@ingl body

| ower porti Oﬁllgge)onif‘ghgﬁz% gcuring portion 40 engaging with a part of the
| at er al slldi@por i on own in Fig. 13A. Fig. 14 is a cross-section view

along F-F |i Fig. 3. 19 [0035] Figs. 9A- 9D are di agrans
show ng the secur i Nt poth tegrectdo thd\ereingpectiohi40 ahdl yhe 1kiegpl sBHA postiod 6B0ar Vi ew

(when vi ewed, 19&&&9%11?%&@ »{}lﬁﬁe'fe%hc@% M'g@‘éﬁ,dglk b, 108) 168, 11h&gecuring
portion 40 an h

an. vi ew oW n fate viewed fromthe
arrow N dired go} AFFbB a@‘}lj‘) E ep i’c"ﬁf’ F‘ﬁé‘%ﬁ’dﬁﬁ?vﬂ?ﬁ%s‘”ﬂ@g PN 5 an
enl arged vi e\AOOfFigé‘QOApdﬂB g diaghres shoving thedgbrabelide porsion 60. FFgs. 19A: 118 g. 9D
shows a cr 0SgresS@erhMAR iINbE@NYir! @ﬂmylaetlaﬂ& bmtoﬁéuelﬁlgmd%ongﬁé Rk aradd m wll be

g?)de with r eﬁgﬁ%‘e t;[n arée ecrc?sg sel{: 101 919%9 gl%o'w?nng thg sé’c\:ﬁultmg 1I;ochclon f(p aned tth latergls 9A

slide portion 60. Fig. 13A is a perspective view of part of the lateral slide portion 60,
which is indicated by the arrow E in Fig. 10A. Fig. 13B is a partial enlarged view of
the main body 21 (main body lower portion 23} and the securing portion 40 engaging
with a part of the lateral slide portion 60 shown in Fig. 13A. Fig. 14 is a cross-section
view along F-F line of Fig. 3.



The securing portion 40 generally conprises: a securing portion base plate
43 of a reed shape having both main surfaces of a rectangle shape
(specifically, it is approximately sexajpglul ar by cutting off both side
portions of the long side 43b in an approximtely rectangular triangle
shape havi ng one angle of a corner (approximtely right angle) formed on
the ends of the long side 43b) with a pair of long sides 43a, 43b in

appr oxi mat eI 3 allel along the longitudinal direction L (shown by the
arrow L in Fi %@ 9A and 9B); securing portion fixing bolts 45a, 45b (nale
t hreads are t hr eadtes. 8- A argtisgranfsgbewiog thg nscuongepanfion 49e nYlotesnicigallyase ends
fixed by wel difi@AtD: RALVIBRWheS HichdE ok URPAIme Atk dtRE 83 wsee(ﬁs ftlg) 2Bdfitk out in

a vertical di recl%;g’gprtléu«fband%‘ecgﬁ ?)planw w({sﬁs eca;[stttgwiewed omt ma‘l n %\]urface of
t he securing por ura 0 Xe

wel ding to arﬁ’eqeﬁ@rwﬁﬁgrﬁf‘%ag@aé@uwawwp%xﬂ F9ne‘aléwe¢m‘épwlrsarfa| ong t he
| ong si de 43airsled &Bh b Gotpdddjne @ FicrpAa Vil 9D givlvs 6 cfoeCdebtinm vidwl dlorgesPasd t o t he
other main sufracea( HdBhR@UAIAEembROGHP fhoflt t1ho WBRORE 1ERASIAN L0 the
one main surface to which base ends of the securing portion fixing

bol ts 45a, 43B%Pe afEaANedy- of the securing portion base plate 43; and a
ri dge 44 fornmed onThelsecwoink@ertive i ggurdllacenmised: beemeiog pontign poe plateddase

plate 43 in apRrexd Qﬁ%@'ﬂvﬁé%@ﬂh' ﬁhmtéarﬁceeastra @@talllg@é"'gha%bQQﬁcﬁéﬁﬁy i#dp. And
t he securing al um num

e ess o aBptokdi Gy ﬂ%ﬂﬂ&ﬁ%ﬂﬁ St R ons bf 8 1538 4G e
portion base appramaw rgftangyéar tragngl élawne;mdlesle af pﬁeﬂorneofapplaﬂmtrh’nol es
43h1, 43h2 (tappagdidnkes hIhdendd e iaagfﬁde‘@m@ :I]h'ﬁiﬂﬂdﬁlg&ﬂﬂésﬁﬂdeﬂbﬁﬂ i nner

f h
Z:J(r)ngcte?\)e ?3 n"‘?JOXlBl%?EI pa% ]je al?n%%hea]ﬁ %&80 ﬂre&%u Lg(rmgl b %e%r{"o%js%?% 2 SE Za?gny

one of them & @W“ﬁ“ﬁﬁoﬁi%tﬁ@“ﬁé’ﬁ%i‘@ F?’P (éﬁ‘ %‘}5?"58%???&@%1 ds@mitei r cul ar
shape and fi xetir fate afxpy@xé obtheh)yhgvitzdabedndsfitdd Igacidiog tvame aadhsuriied a
predet erm nequlgﬁpsdrﬁc%lQJmgstgcﬂ%ﬁﬁggtv\éﬁﬁﬂ)duteét%ﬁ@Lptcf?rea:log%fth olpflga OPposi ng

to each other ‘al on % rtudinal directio slit 435& 0037]
20 TIR8e BF"&FH’Tf’i‘CF;? tf STBHRARIER PaseRiate f aPW*ﬂH&O@%@%ﬂJ&@ nd size.
Mor e speci fi celding toagothéraywin urfaee gith 8hrogmatalytepengniervls dlengthellonpfidea pl at e

nenber havin Q3DQH§ té?ﬂoj@ct?rﬁlﬁ fates dﬁ&ﬁ@@%th Fesfddt ﬂo%@es&ﬁ‘ér%ﬂ SRRBZQIMi an

i sosceles tra n rallel aving a
& Oe of T engehs it feroB R ppefhn h 85ny Haihidu MeS D PR Bk gl 2V 0
every tongue thelselqwﬂgap%%wﬁ%mg briltst4e b de eﬁtaqhed%gi Hhesecyringgriigndiaee t he | ong
side 43a (thegARid abdls i‘l&@éaélﬂf)rn@ﬂ)bn(ﬂileeotﬁér thORN GW@Ge dilthé SecRid K¥idiRIagd Y

per pendi cul ar &9 egur j-ng r e plate
43) and each (1) ‘Jh gomﬁrgaastﬁﬁ a”r"‘géff égn‘%flog < %4%? 43@ ;81 tﬁl%’lg& g@h an
appr oxi mat el PORipBAC }Srﬂaé‘PV%fPetal[%?EBi f°1' example, nvmosé@nl,gaﬁ stesl. pest §98 i n

appr oxi mat el yn parpidct.el with the longitudinal direction L (a ridge 44 is

al so forned |6b3§ppr oximately parallel with a pair of long sides 43a, 43b
are formed), the ridge 44 has a cross-sect shape of th shape
and size in any plHifeee “ﬁggﬁ%"ﬁ‘ﬂ’i‘t‘fi‘ff*&}ﬂ“tﬁa‘tfﬁ]ée ﬂe%gﬁai’%ﬂ’i“lﬁgﬁs é’gltalpB L. Mre
speci fi cal | y holes 48lowpha ftamped holes 48kl Blthhave domale tiosadsothecapédaere inner

per pendi cul alsu e e wedN@id UfliMAaks dh 'bﬁ&ﬁﬂgoﬁrrﬁedcﬁl dteBandDshdpbQudnk dge 44 has

a cross-section. s rOXI t el n scel es .t ezoi d

(i soscel es trl%{ﬁg‘i(g?fﬁ ?}i“’ﬁg'l‘ ﬁn‘ggﬁv PP & at?ﬁ/n%%&‘ﬁ %{’J}gqﬁ% A tF‘T‘glafe havi ng a
si de of | engtitympd vhdplatesingwbey$ i angannroxnatéle semicixqularxdippa pdd Heedgit of X3

i ][1 aRy pl gne%%amﬁﬁﬁ&w ﬁééi‘lamﬂ v]tcuﬁh tha &tﬁﬁﬁédchldiﬁﬁaé p@éd?@ﬁlﬁjn@cjlf\ ghp zsAtwlmgu po;ti ]gn
of the side is_fixed to the other surfac ce) o
t he securi ng?peé?bte| onrtbb%<xed P 2FE Og gef‘ﬁf’)‘?f@’]"g o eaﬁo}leﬁ/t%%é‘%%é@? tsuld fi Fig.
10A is a reardHWt’@wL(D&Wéﬁh‘vﬁé\/\ed fromthe same direction as vi ewed in Fig.
2) of the | atf@sal slide portion 60 and Fig. 10B is a plan view (show ng a
state viewed fromthe arrow N direction of Fig. 10A) of the lateral slide
portion 60. Fig. 11A is an enlarged viewof 'Q circled with a dotted line
in Fig. 10A and Fig. 11B is a diagram (al though the main surface of the
tongue 61 is hatched for easy understandi ng, but the hatching does not
indicate a cross-section) showing a relationship between a main surface
shape of the tongue 61 to be decribed |ater and a main surface shape of the
tongue 41 descri bed above. And Fig. 12A shows a cross-section view al ong
P-P line of Fig. 10A. Explanation wll be nade with respect to the |ateral
slide portion 60 with reference to Figs. 10A - 10B, 11A - 11B, and 12 A



The |l ateral slide portion 60 generally conprises: a lateral slide base
plate 63 of a reed shape having both main surfaces of a rectangl e shape
(specifically, it is approximtely sexapglular by cutting off both side
portions of the long side 43b in an approximtely rectangular triangle
shape havi ng one angle of a corner (approximtely right angle) formed on
the ends of the | ong side 43b) wth a pair of | ong sides 63a, 63b 21

approxi mately par | el |tud|n rectlo own by arrow L in
e L0A and om Thecppiabi S rad L S e iy B A B0 o MRt h e
surfaces of apr@'@ﬂémgﬂl SéO‘SIhB}rF\eg \ﬂptwc}ampatrerﬂoﬁf mpdegrpfa Biawesembwr bpredwthmat el y
paral [ el W t hndifgurka0hbsediinah 1sdécéles:rrmama,(aari@sdaﬁyi;ﬂagez@iaeraﬂﬁgEB@u bong sides
fixed by wel ‘iéeg‘gvhmﬂ afb Aolgng‘aﬁélﬂlaggé ﬂnﬁgﬁﬁh Q?dsyél{re &?%H&th hiatyp main

surface of th ga mai n surface
(upper surf aceyD ard beight| Y3t efi-%r'revgwergubé% s ettionglthe gidg of fength Yy 85¢d t ongues
61 fixed by whindithgloh®siid e30ftlenaiaiuiaUif haE enevf ttdhgagp110X apBiogingtev €n

interval al oragrpmﬁcdlmgt@oqﬁr 638 QUL orfhf%tsecgﬁﬁ%]% Qiod 1€ prhréu%i Addde ai tongues

61 protrudrngrnaver i.cal direction mai n _surface mai n
surface oppost t% "igutsHd iHed ﬁlgpg,%geﬂnpalégﬁahvgﬂban f’}pBWé’rmaéW?"ﬁEé‘)te%‘Fl t he
| ateral sliddods8se plate 63; ridges 64a, 64b (a groove 64 is forned between

t hese ridges 64a ﬁfkbna\éy gh @rf&ma@nfloagprahﬁdtay gﬁr@u %Lthwhtehrosgaﬁlhmgt her. in
parti cul ar, ref tan E one

sur f ace) of HEHBLE? afige 4I4"|Isdéellg %%née% a‘fpm’%‘gatelﬁ PED) ﬁBgr ov?fhn%%aé‘i @?"ﬁ‘%rsﬁ% el with
the pair of [48ndshpderngdaandgbpridee 44hige cosreettinppebeiohthgpposianases y

paral | el witRiz hlﬁaﬂyQﬂ@leS p&@exﬁﬁhlaerao 08 @onFRudinS Wirb@ieR Lf aMbﬂagpéciﬁiglgsa&% 64b
anong both gy n Syr %9&@ se%%r}s £c9 o\ﬁ@' han%%h?lﬁﬁar gbﬂgm%laggﬁ slide

portion supporting portion or rre on I nal

di rection &fre%tr?é H%F&%@ the rifge Yfdwe asroat eeclion shwreex Qttérgappr@rw&e Shorti on
60 i s made ofanrm'stales peapebiil dkostdl@rtrapraiphainglaumairuf ings shiah aleass patBal , and so
on). And a ragk,pPatise ﬁﬁzﬁngftprcrrggd glsfaggﬂgmh b@mré s@&@@h afld fuﬁgﬂt opﬁsin IS

arranged on the one main rface e |ateral de base
plate 63 (i naB%LP‘FP‘%?lHeﬁ‘F“dI? Frdp thed ’r‘-ﬂq smi oy 482‘13?"1‘“"“ Re pid Bf’%the
plurality of langtigifos figd th theethen gurday msdrapléaca)ndﬂ@rsz@rmk/bmmspaemfamcal ly, as
shown in Fig43llA, each of the tongues 61 is formed with a plate member
havi ng both @&r surfaces in an isosceles trapezoid shape (an isoscel es
trapezoid ha ng] a pair of legs which are not parallel) having a side of
length Z1 and a silMereafecifiesiiytiig. 29A {srpoiear, vigrpbwhpm yiewgdfrinethg srmofiregtion here, Z3
< Y3). And anyviewe&liafrigd hbe;fth@nu;brasslﬁapd&mn s nd T @0BE alpRGidY @Howlingeed al ong

the lo ng si d%ta@ x@ev&etdgr% fdﬁgc%log Ef ﬁgﬁﬂtg%?th%flﬁtérgpsgig? % ré(;]h é()"S

appr oxi mat el y er pen wer sur 1gce) of
the securing! Pt%ﬂoquaﬁ%rééﬂedr %Ft% irgled Fifd & dostpd ling indrig-oRgged Fig 418 iséed al ong
the | ong si deiagSan falthdughtheaipn exfacmsfehytongne 81 istiaghatibr easy understahidizng, as

shown in Fi gpuddB Ha&h}ﬂg'dG& fol EndiBlda SMESRESNPERWIE o &%ﬂ&h@b&ﬁ&n@e mai n

surface of the, ton re overla surfac ape of the he

t ongue 61 an(‘]“af‘hsé“ share,of iy c’i‘é‘gg‘ﬁ%‘ptgg‘ége“flh%elf‘%ﬁ main syrface g*raﬁ%‘éf thes

fol | ows. Thatonigse 41 drecribed ghdve.ZAnd ¥k LAk shhoem gtetpsdyRcidgnevievadleng BPlie of

appr oxi W}it el yi f h]gAtsh an&ltfontvrhtﬁ b&h&i@e Qrﬁth:ré‘dﬁgc:thoﬁ}% 1&_@%1 Elﬁl%_p%h%iﬁddbgmhfﬂgt h _Y2

are overl appe 0 0 i.8Qsc rapezoi d exhibite y e main

surface of tREFEH %%lg%gﬁﬁng)%gﬁr Higgf’él%&?ir he isoscel es trapezoid 22

exhi bited by the ridiefatenglqlideporgpn $hgenergHyepmpaiseson/ Btdralshdabast plateddeh ot her

a][ld LheI di f f g@r B ehiiRt MRy Mih aﬁugnzqarfa@sa@rar e¢iafBlt hyipd (pesi@aRy, asﬁa he \r/]\n dth

of the |ater te e ortin thin the
?Jg)nce %%lyfs%xa%gfk% bg < t%mg foﬂ' bgighhm{] I@oqs bﬁ!’%e E) suie r131) n an

range of dis rom surface of the
tongue 41 i s2RRiproRickgpdangulan triapgleshins hgwaweaggfﬁ% FERTIST gaawr”&ev@teévnape of
t he tongue 6iightAngle) frem@iagpsthb eidaee thetiber siderigbledititd pAr  larrsides ponditng t o
respective gaps between the tongues 41.



[ 0041] Wth respect to the groove 64 fornmed between the
approximately parallel ridges 64a, 64b, the cross-section shape of the
groove 64 in any plane perpendicul ar togt he | ongitudinal direction L has
t he sane shape and size. The cross-section shape exhibits an isoscel es
trapezoid that is a little larger simlarity shape of the above-nentioned
i soscel es trapezoid exhibited by the ridge 44, Her, a side of Z6 of the

i soscel es trapezoj d that a _Cross e r plane
Lo the Tong! (BarRER paabe shegiCRRRRT eelied o Bouh b SeBveP G s AT ¢

shorter than d4ndi§Bha fontalliaet tfobp ceed whapa hiting btk paingaripas meslerttiwe into the
glr _Ogv e 64t as shBguNGtH zﬂpeEi' (grongziaes 1hhpﬂr8m§ﬁ@fﬁﬂﬂk£l@ﬂvﬁlﬂthﬁ Qﬁfﬁﬂlﬂa:ﬂ&aécﬁﬁrlﬁr al
S|ep0r|0 avin jul nlcles 1 1 (IJOlfllllTpa
direction L. n‘Ag ,has gs%e OIE—%SH a{E‘LS; bf ffelde anlﬂélggg ? fse?:urrng
portion 40 cafe psdrt ealarw%faﬁ%@ thy %wévaézpa&rﬁﬁtlﬁeerperdeﬁlar tasthe @ge porti on
60 i n the | ongiit waifzealupdérrsetfidelost the 16tchd slidedge plale 6@ R phealith stobeds 6N a
freely slidahlg, HPQElﬁ{ng 'té‘r}h‘é OEhQPmQ{n%iIfﬁce%tH A}phﬁﬁna&&{'weh wdinad al(q{grtﬁ tion L

as shown in Fig ongi t udi na

S
direction L f?%%ﬁ‘%en%f“ae%ﬁh “ﬁ‘t\ﬁh%c?f tP%rP’é‘F“iFY &f 'i°8%“ebgi‘tpf%’i’r‘d§’ﬁ|dﬁd‘r‘f‘i“ﬁ"§1 portion
65 i s not prolmecad tamipnghdyondin emrdse (mmmheautf@mgmpqsde trethe dna meini sorfade. of t he

groove 64 to gehe k%P%fa%E)Qk the iR Lhg rrarsdgﬁte% Fi8eek B3L6UB ¢h 4040 6uhe groove
64 as shown i i

T SR T AL SR
regul at ed (alipwsrticprnmife tp &) 124 formed op tee ?nred@?eﬂ By iog (upprs spefrgelefdbeul ar
- direction to 1hfae kicid@hdewlhitded indpFreGinb R Parallel dith S PAE bf 1613 stdaeel empye 64.

And, 25  ShOWN it B horedih xRS 1 988K S e g LUy DR KPoLeHRDr

gasket havi n XI mat e ong the

an
| ongi t udi nal 't‘ﬁ“i*%’é%ﬁ%ﬁ“ﬁ.ﬁ’? amengdeth ’éﬂmtféff?\‘ﬁeg tthr”’ié“’%te %Ir Pﬁ’@beﬁcﬁ“t ?’Bina base
pl ace 43 and ladasl lsﬁ?deafoaﬁonsdupﬁlﬁtnﬁmmthﬁi 63 erbd @l ergntl hionk elnglosgitldindBa and

the long sidg;R3an 1l & théla@err% BB Gfle Qlatd @éﬂu%ﬁgla'té}altsﬁl&e ﬁ&%ﬁﬁ) RMinddd&r gasket
51 that the nortar %@9 ovvn enters g ? tweedP Surrgigwﬁ_tortron
base plate 43HHP G eraarp Pua’éﬂ%w'ﬁsae@elegn 1% $i'a t he
tongue 41 or &hériehglges 6. longitudinal diFstiethéris awlaegedtdnethe |0dgelam4$uréace nserted
into the gr qurﬁ)eﬁéhrfass) BE@e 188100 8EDROPTHIBD (@lpaRGulkh eeflr@hBigSiote 43b of the
one main surf ﬁ (the main surface (upper surface) to which base ends of
securing port on fixing bolts 45a, 45b are attached) of the securing 23
portion base pl at eAll3f dkgyplyeaditypiof bonghes 6 Heye e Fame [pharegansy gire. sMae portion
60 can slide saécgmguyt fshbon @i R1§ldﬂﬂ®bcf£ﬁfﬂﬁﬂ:blhgﬁllesleoirhedvﬁﬁpﬁﬂﬁeetrﬂbrﬂbe bt ed
securing port C ] . Qhibite
to nover the h|a919 Bre 11(:1%% grfa& |5%1°S%8” Pl%gefezﬁﬁ Ragjg (ae}lﬁ%f“c&@?hjaéeéblﬁ hg{lg%n to the
| ongi t udi nal acnarrétﬁ!eigbwhfhwetmt pasallelchaving asiqs o E’é&s}rr’zh@n%er@r effength 22 0042]

In this way, (WhelZztyd) aiddgehdet Zofhetd) @3 S&6LIr Andjagyamt bizhe Whgzies 61 imghd ed i nt o
the groove 6%1dgfof1u[ﬁh Lakgsaal Un?{ﬂe%ggﬁg%3%&3@9&1@&1@&'@9%@7 She 5k Qng weeBy the

| ateral slide ‘Portl on 60 can % t}tr 9 { gqu}nal direction
L with respedt2RPEx{mel Beneldifyap B ' BHe Bt SHHECE toTeg st §5¢ 8HFUEEE r enove
the | ateral gbitide bperniite3)60d respatipeopord neifixed aldmgteelcmeﬁlde 634t Wich an

| ongi t udi nal agbfoﬁﬁiate@kvlsnmérhaﬂ espect to the securi ng portion 40. Wien the
| ateral slide port

on 60.is sl i er%et er m sition respect

to the securing po 'hf Tolf Sﬂ‘@”‘llﬁﬂl’%l ]?Wafﬁ i Emﬁﬁ’isﬁlr %‘ﬁr ?@’Eé‘m&r‘e ?%@dt%‘hgue 61
and the mai n may furtee offthe tepguecid goreovarlapped, the main surface shape of the he tongue
61 and the main surface shape of the tongue 41 are formed as follows. That is, the
length Z2 and the length Y2 are made to be approximately the same. If the side of

length Z2 and the side of length Y2 are overlapped, both legs of the isosceles trapezoid

exhibited by the main surface of the tongue 61 and both legs of the isosceles trapezoid



just overlap conpletely (the main surfaces of all tongues 61 and the main
surfaces of all tongues 41 just overlap conpletely). Therefore, a gap 42
formed between the tongues 41 is not cgyered with the tongue 61 when the
mai n surface of the tongue 61 and the main surface of the tongue 41 just
overl ap conpletely at a relative sliding position (hereinafter, referred to
as "conpletely overlapping position”) along the longitudinal direction L of
the lateral sl rtion,. 60 ect ecurin orti 40. On
Lhe ot hor - haRtEoRAGH BhERTER St deh o] P g HL e PRbahd e

conpl et el y ovidieteapylictrpepds pnd Hiis wptrwm@slpé@tsamea% the wadh ofthelgtepdelideon 40

al ong the | OIBQsletplLHdé aal debth&&%dr&mabortibmeatlﬁﬁhéh?an%@ﬁﬂm&etamaﬂ thdh@iet ongues

41 are cover gd by, Lbe AONOSS BT AhORACLDE L GNOLLMALON ndlielian . The

covering ratio e ton varles ependasng on the
sl i di ng anoute mmtswaqe get thy 'ioa%lepﬁér t4‘6’nth6GaHSr‘8H’i’9ceHéhf‘c§9Pﬁﬂe%f‘bF‘§F

over | appi ng p&sdspindingdd @AgctiReabsdrgiden thertadguei 4lection L with respect to the
securing portgqny 40. In th| s way, the anount that the gap 42 forned bet ween
t he tongues 41 i's covered by the tong s 61 along the | on |Hud|n

direction L can bé ]F]i‘é‘é‘ip?’tc?ﬁéh"gé’ﬂ’”‘f?y"t zmed bEREYT HitotIREO B h @24 e r al
slide porti omidg& 6ah,@dl thierodsongion wbkipaaf thdigreed §4m any wiandpgrpendisslar too t he

securing portthé)mnéﬁldm-ghﬁfr&h% € had tBd bdmeAShafBYndGizd. ormedms@semodtanam whi ch
can be freel A C F%gaB oscges trapezw;%oﬁg%t Al rl% le qlaxr grgts{ Olﬂll‘llfr?f gf El?ngues 61

and tongues i He Becufin Bol ts 45a,
45b are i nserbed nientienet fresceley argroith eilibied Ry therrifieel 44-n Hene Sﬁﬂloﬁz%é@e 21 (main
bOdy | ower p@é’oﬁde@@ t?e@%zmdsﬁféu ré RQcrpRfsbdtion shipe Qa NékRndiddar 4lAdS tarle engaged

wth the secy el bk Qb EE b8, 0L ad0R i timlpg@o@te; fignjRuR, SUC

that the secufin mai n body 24
| ower port i orfbggiore, " when the ridgg #4 18 ipgeied Btuthe FEPOBLF4 ?S(ﬁ]i‘“ﬂ’é)“ﬁ gt i2%etit 0 t he
mai n body 21 peshetited botiynobotheNatpal tlide poRBh 60 ds tiehewendimuléi djrecti@Bottlre st at e

t hat the ri dgcﬁlgﬂfédﬂéﬁ diRSSRI £ A2k S8klokn ] 1Htl@g 1188, eHoOQHE Adbfithe %@M@ in Figs.
o 8. And, 1n or

er to prevent the ri om dr
unex pectedly PESHOR | PO fPR e l?F‘eftﬁ‘b Inje E)ll?v@m%’ﬂqiﬁrf’iibee%’feé'ﬂll i}‘ﬁgﬂ"’%‘g %hén the
| ongi t udi nal leheiteditalslire¢tionilt bhermitepdd tatt be inbrated de arfieply spdpblei panngOintqy | at er al
slide porti oRhsSHBROEL inbe mglwd&al (ﬁécﬂmsl if asmdm{ ia Fo) @25y lidhn @ 1@ ridBe44

I t udi nal t f 1 | at I
S FP gle g O:’ ,? Ia orflo nq-ﬁgtl?rﬁq:gé' garq dgfe&ihan L? oe ro?ie end in w%mg?%erapshﬁe ?011.6 ion Sgl pogg f, 'atera

'on sup 8' rises: a
pl ate-|ike ripsitieg 6perrmot mv@@eﬁnﬁmﬁé@hte@dsah ﬂlé’dg@ltﬁé‘ﬂ défﬁ"té’ﬂér?fﬁhr‘?&foo’t’%e rising

portion risesiypm@bthef AN WiRn ERIGRIP @4 isiifiarted intdihe eftveais@n ghowiian Fig.
! Ongl t udi nal lg,i?,rtgg %rfdge;[ zﬁﬂ‘ m%}c bet t!tje%ly S%El ?IE ﬁ'le I%E{tgcﬁngaﬁl%ctl&lit x%tlpi%spe@t ﬂaltﬂtge

portion 65b fi aln%vmlnl a top end
t her eof ; and gﬁ"%’%ﬁ‘bu@ob’a‘fef 1B§cre$‘llﬁ<té‘8 *%?Sétpéﬂﬁlldyte HOant"ﬁéherﬁlﬁLFge‘*‘*ﬁBrt §on 65b

to the risingependitua dioaion Thihe laapitjuiingd dirécti6dD vithgespert & thngated4hol e 65ch
( I'n par ticul ar, r e ag Ql%oﬁjngﬁ Flg3 izﬂ-gaubﬂe%@ask@pgl (4145)11an3§ H@ru@@er%asket

| ongi t udi nal dlrectlono elsaonlg 1|8 tﬂa‘i g ction L. A
securing port}}aéﬁlﬁgf‘i"’i??srﬁ“!?&}lofap@gﬁ“?aéeY Fskrg ah"’ipﬁf“ & 0856%5’11 ?)If e 65ch
and a secur i fgigiosettedbetieenithegeenuingdgrion base nhagtihnditheatetrd slle beseipirge por ti on
fixing bolt lb%aalélfg'tﬁ&oﬂg R s H RYPIH long sade 65, Ak%opreaeniearwuaiup@rﬁl th&cei vi ng

groove 24 whi cei Rar.t 65c .al on

| ongi t udi nal dg g’fﬁ’ ﬁasl_eﬁgé“fd’%rth%ﬁo#ﬁr(ﬁ’ P (r’rvﬁlll n tﬁrscfygaﬁfgtpeergthe 5atdh™F ower
portion 23) swienbheemlaited aadibrietepsd slidedare rdainbkfrore theide Bf the ‘é?nﬂieéﬂéf er m ned
range al ong tihetoh@rait udi nal direction L in a condition that the tongue

part 65c is insertgd ton t he
securing portion f?xf qupwigﬁegyg5#%%%f%§g%%%gngﬁgdﬁgﬂﬁe;%roug%§hole 23h
formed in therlopgithe 15’6591@13‘{ Pt oBoBin| Hifase Hhsrpaipfuttasy uores e iy porti on
fixing nut 4AmiisShaedgaigetlseetridy dolten Setigrbolng45a04ibi o aftachibdigf thelsecudibd (i n t he
vicinity of the top end) and the securing portion fixing nut 4713 is
directly contact the top surface of the main body 21 (nmain body |ower
portion 23). As descri bed above, the lateral slide portion 60 can
slide along the longitudinal direction L for the play of the el ongated hole
65ch with respect to the securing portion fixing bolt 45a of the securing
portion 40 along the |ongitudinal direction L.

-«-




[ 00441 In addition, female threads of a pair of tapped holes 43hl
43h2 fornmed in the securing portion base plate 43 engage with a pair of

| ateral slide portion securing screw 68a 68b (male threads). The pair of

| ateral slide portion securing screw 68a, 68b both are inserted into the

t apped hol es 43h1l, 43h2 toward an approximately vertical direction to the
| ateral slide base plate 63 (upper surface) of the lateral slide portion
60. Tip ends of .axis paortjons of .the lateral slide pgrtian curi.ng screw
S8a, |68 can HsBa 19k b Pided vt Fo R b Rk borilh BF LY 4o hase
pl ate 63 (uppdmedhe foagit)ding dirprsion d¢ withylrespdct tethsreeirivg r0ion A0t egentizey t he

| ater al 3 I dq)oﬁmhtua_gbrpﬁ&eqwdﬂagt BPreibife8d moRb tﬂdﬂaﬁre{l@ﬁd‘ﬂiﬂorlﬁﬁnﬂfﬂﬁhitﬁﬁzsorl a
reverse direct . . ect . ' p [ It is
pr ohi bi t ed tﬁé#??ﬁéﬁl%fa‘%%?%i% & "ih%g‘m%g?‘??%%ﬁggllr Jich'sg 8*%3%?}%‘58 28 i nal
direction L Wior#¥2¥8spect to the securing portion 40 by neking the tip ends
of the axis fdoo4] ons of the lateral slide portion securing screws 68a, 68b

contact the |ateraj, §lidls PAIGNRPHALL1OR the RAGMe YRGB s inkdheadftb hon, the
| ateral slide ort%gn SO |g@llowed to slide_al ong t he Ign I tudi nal
direction L V4§ rexagsldp porlan- 6 a5 TP Por £ 180 P rensreebpilr BYPARY®Y he tip
ends of the aan&eghodlide alnss thé lonkibrdired dreationd) witlereprect tio tlre ss@cE pergosdk ews 68a,
|68P frf)m It _hg Hu@-&%{;_ﬁbhiﬁkéd@ﬁrelﬁlﬁ$@thﬂ hag%rﬁl_ sfﬁaeﬁdmm{o ig'd'bfal?&tﬂiicular direction ad%ndi a
ateral sii It n 1 de \' upportea o I na a | ever
support bar - 485 3pgARal e YR sPpec b B4 BRYH irlh A Wi L TRG T o
appr oxi mat el \plideportiqnf0 igplidde pippdetegminpbrdsisigr With wpapent to {he gecariagportio 3k 2
arranged on hiotithsd wBSthe nath@rftd df tiIenghos N the mhihesusReWE i Gong@s 41 ON base
pl ate 43 The . | ' [ Il , mai n
body 69a sup %s?%‘%gﬁ#g)t%ﬁleg%? gﬂ%’gﬁl“ﬁgb‘?‘scég‘gﬁjé?%’%eé%% aﬁg%é’%/%r?&gfﬁ%sg?{u bar 43q;
and a pi ni on PRERES Privdorerip spprlealyb n Thireorsag sanstifoengdetreer Hie g esmai n body
69a al ong a s@rid gitkelesdaituthe téngud 6l ehersthp pairt sudfare F3be tohiesil dnhehd at er al
211 de port: Ol Lilad 8 8383 08 UARCGALRUNA, 4 hub 8 Bl YRS Dar 430
y [ , 69a. i ni rtif W
rack portion (Eef‘?m‘%wrfé%r‘? ' %% "P’&P]é?egl © §11‘i‘pc?é“gb‘§§’é‘°‘b?§1t°ég 8% ﬂ%ﬂ‘g’feiﬁﬁls way,
the | ateral dliredanpor thednatesd] skl Hoeioar6068th respecirtn itk mewingdottive 4Devier support

Zgr ( 43q such tﬁé'kﬁ{lqrfhﬁﬁdt}) emslmle bc?elﬁ%hé ﬁgtdi$rfso@m?aidq% 1?&1:9 c‘fn;}getaﬁmflgmngggr t : on
securing _portio. ase e a e.lateral .sll .POLt1.0 al ong
Che 1 ongi t ud PSSO Rr,BR Srileiiien iR yEL Phr iR 00 % o
be slid eithepr d? rieatef distveenribe tengusomigrteuehiverad beithedersars 61 wioph thespect to
t he securi ng lq@eithdifd #@ct{oh €C UThé govpaiid t41d dDakeedp)) & Bet@3h. the tongues 4iThe
uni nt ended sl j ) .S i ofet.i i 1 bi it h respect
to the secur ivhlg&pge ?z}%ﬁg h‘g%ﬁ{/%ﬁ%ﬁé ﬁg‘g%rﬁe‘{ft#%?aetg%é Sg_?e% ﬁgbgf??goﬁ%mrt%ﬁ ons of
the |ateral $PTRigelyoreriagping PRty alenedhslopatidingbhirectpn Lotith gepertdpdhenl sl ide

base pl ate 63edutippeortisninfd.ade)this lwayaibdiatroaut, thuh thel gab et2afbrogdi ld@veportid on 60 s
slid to a degifRd §lid BFerDOHY thb BReWsleh afoﬁ?ﬁl%(i(;ng{tgdi}xﬂ%ié&ﬁﬂi'cglgbmgew on 40 by
turning the | ter%%{aﬂg_ Eortlonfs{ll e e\{iﬁr 69, IE a sta];ﬁe that the tip
ends of the &%7€ehBY thecHiEmEAmNY {dtePiralstita et £7 8irme 56 ee'wdimahs 68a,
68b are apar tirtetionLiviih resmbdtathe s¢chdeg ivase 49 aTlerd@e(amghp d$ msubd fawe)l, and t he

slide of thejhadigbabnig] dadBe RO {RARARINE tHR 16:28PERA1 dirBctioR € b$ BifUbdgREs POrti on

40 i s prohibi eﬁlde ma[ﬂ ng the tip ends of the axis portions of the | ateral
slide portiof FI%°RE°s¢ews 68a, 68b contact the lateral slide base plate
63 (upper suf@4e). In this way, the desired slide position is retained.

26 [ 0045] When the securing portion fixing bolts 45a, 45b are inserted into the through

hole 23h formed in the main body 21 (main body lower portion 23), securing portion

fixing nuts 47a, 47b are engaged with the securing portion fixing bolts 45a, 45b (near
the top end) such that the securing portion 40 is fixed to the main body 21 (main body



Vertical slide edge slide rails 86a, 86b, 86c are arranged al ong an

up- and-down direction on the rear side (the surface 22b in which the tongue
61 and the tongue 41 exi st anong both syrfaces 22a, 22b of the plate-like
shape fornmed by the main body 21) of the main body 21. Any of the vertical
slide edge slide rails 86a, 86b, 86c are provided with notches in every

| ongi tudinal direction (here, up-and-down direction). Slide nenbers 88a,
88hb, 88c (aslshomm in :f . 8, a notch engaging spring 87 is arranged in the
slide nenber BER AR it is Iatched at every interval between notches |ike
a ticking clock) Mh%thars@umwwbple‘iq iv fxhd td e gisinbidn &l (diindedy onenf
vertical sli gertREg®), &l shéltn hdid. $2§61aesta‘i§£hat $eeidad £ ib MSA T QRdabBlifo ke

vertical sli %@ oG %tlo'wg?nﬁ%é '15w§6 %i‘de??olprg%nﬁ 1€ 3! z%*lﬁl%; R ded to

them are eng |ng e vertreal. sli ever- I's attached to
the vicinity® f““te?‘R?Ctte@ﬁ kantlidge ’t“h‘é‘esﬂr?‘t’fé %a%é?ecleéla eneetiydgesititionl t he
vertical slid&eeidgé sikh thepdeaiol thdBquridnpbrtibredty arlitetad klide| fotlnetg@riddg de | ever

85c is attachegioh@s ;shﬁea/to%h@s&dyal& tﬂéﬂﬁng&emgmre&io Lh&tﬁé A6 kgL, 88c to
engage Wi th the vert IPectl ve vertical

slide edge vertsehet %‘F ?’ﬂ%ra]eﬂ’&é pg’%’%{}r ?J}la@ %tE‘i"Edeé’ﬁrti%f progie porldon iy ached to
t he vi ci ni ty cofiprisee atpdite-bin Bagk wititnh@dadixpde ammdb@mor%asumﬂtat tigBdsing0 engage

}[Mht h : Ee Vﬁr tob&Rh n§ésluge}aﬁ¢gﬁl thb bab@ phidioh Fﬁﬁ@end&mgtt&a@n uh@ﬁéﬁilrecmn L 01
e other han e slid 1S
gt?ﬁ?at 1de gase Hla eqig, a %% tlon Eed% Eme nsl pg %‘é? PCﬁ ng p| ate

rear surface e Fal e ve |ca S

89 is forned vignit Oéapﬂo%ueéd ﬁlpméranﬁ&wongmapaﬁ'aﬁfm fizgdl fr%te@bagaltlot/l@r higgef | at

E)| ane. ;l;hedrmbﬂhoﬁ o5 Peke Bﬁﬁglboﬁtﬂn(ﬂﬁﬂ'edl‘ﬂemor@ué paat 63TmAN LK elatlri'gd!;ddﬂﬂﬂ 66¢h mﬁt eri al
e.g., har VilnB0 I | X th a

Cenr Surface %%ﬁ%ufjﬁ %t&s%rﬁ%; g 1'oﬂ }ﬁ ?ﬁﬁaii) f%&e&%égﬁl}ngﬁlﬁi alﬁlrgc}’q}on%\f

surface 89a Mefyhalg fSoPéorgrfbﬁﬂ%slyuwﬂtl Hireqiion Lo gft S%%Flﬂéé%m&* figing bk 46¢ dsa sI i de

edge 81 (nadénseitediimtocthy elphated, hofoaibth ofd 4 drenrierpbitivalfixsiginge 4T0gengkéddi ng

plate 89 cormeg@gmglgtpeﬁfonﬁma99M€4sfa@ﬁcxa§ngu't9@ arg| i de edge slide rails

86a, 86b, 86¢c is c out) vert slide @gg&ﬁ 8l is arranged

such that the mai rfsp j5EEe ReELrecsvi oAt PRSP reryeyel & IRl ate 89

contact the Béoalomathé bogitudifabdivestion bid fomhddde thedomn 8ddyi 23 (maddods logert hi n

pl ate member pQLftloﬂ-Z?;)%@dl tﬁh&ﬁ@mﬁ&&lﬂarﬂ d5K 83 dRaYivilkin ptré?ﬂate@lgﬁ@d &Z@e Ak a bottom

edge 82b, whi t%dzjngl dau%E)tmn Haétc%rll(}/ %%at %t!\}il% ltdnggegx()jar ﬁg?{e[d 11%0 l‘t)ﬁ/e the

ol

vertical sli e securrng he™t'0p edge
82a and the wﬂ%mx’edgfewslgtgrwe 2# n f&*martb@( Pavaing porfen éllﬂr!e lbolt 45k fpealso

| ongi t udi nal iddeft@GhioqhRe thrdugh hblg33h fdrnied iBthe AfairiRIE 21 (BR6h WA Weer RERECt | Ve

slide menber g?gg8ﬁl§e§§§p§’po§§&l 9 ")@M‘ﬂa Es*éﬁg & Mt]??lue sgcjfuhg%g&gglfgnaﬁ%cyolﬂ ng
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A hei ght adjusting part 91 conprises a pair of height adjusting parts 9la,
91b arranged on both sides along the longitudinal direction L of the main
body 21. The pair of height adjusting parts 91a, 9 | b have a simlar
configuration. Mre specifically, each of the pair of height adjusting
parts 9l1a, 91b conprises: a female threaded portion 93 of a sleeve-like
shape, an interior of which is threaded with fenale threads, the fenmal e
t hreaded portion 93 attached to the main body 21; a nale threaded portion
92 which the female threads of the fenmale threaded portion 93 engages with
and which is inserted into the fermal e threaded portion 93; and a closing
val ve part 94 to prevent ingress of nortar (not shown) into the inside of
the femal e threaded portion 93 fromthe bottomend, the closing valve part
94 being attached to the bottomend of the female threaded portion 93.




The femal e threaded portion 93 is configured with a hollow cylinder shape
with an open top end and an open bottom end and the interior of the holl ow
cylinder is threaded with female threadg in an up-and-down direction. Here,
wi th any one of the height adjusting parts 91a, 91b, a top end of the
femal e threaded portion 93 is attached to each of the height adjusting part
support portions 29a, 29b forned in the main body 21 (rmain body Iomer
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respect to the base nenber 96a require application of force to sone degree
(resistance exists) such that it is possible to keep the present apparatus
11 standing with the desired angle on tdge pl acing surface. In
addition, the stand 96 has the base end configured to be attachable to and
detachable fromthe main body 21 such that it can be detached when it is
not necessary and it can be attached thereto when it is necessary. [0049]
A state that Q%%P present apparatus 11 is placed on the placing surface 105
(plane) is stﬁ) in Fig. 15 (the present apparatus 11 is viewed fromthe
rear side in the sYemecahslide adzeishidenings 862) 86b8Sc gteomraniet dling an 1B andvilevn r espect
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n i S change: b . t ositions
of the verti élg cheg l?ravélgeéidtﬁethg%caﬁ? | ﬁ%glélﬁr e Vggtﬁ’al §§’6 eﬁ%%??‘iﬁnq?‘ﬁ Eg% B“’ect to
the main bod;ﬂttqu,ed tatheugepitnel Y tophendhei thh slidsf merpher 1684 érhengaghj wish itheg part
9l1a from t he vphtagishg: <alps £lA6 eillddh. i!ﬁld&ﬂé heti@dsiay enﬂ@é\éin{kge\feQBM gttRhedrackwar d

the male thr artion 92 of .the L.ah ustin r respect
?9%1%%1(? e tog er% %h s(l E)eraéglf" q\_3 ng ﬁxghe v%r@icz\#‘ s{(ﬂ

to the fenal e ehelght
adj usti ng parfgegli 1ifb“af1l36fm BFF@“&I"%‘&%‘@‘@@P?%@%’G@ shide eé%ﬁ Fﬁ‘é‘{r’@é sGow f3vi ng
forward or bask\wad dte hingchahioghd Hisisiadd thephottbh el F2heaflidé hembe isghBslgdust i ng

part 91b with,g &fitn e virhen ke ljlggledﬁ@@g BR%RElI on 93; and (Adj ustnent 6)
The hei ght ofotnpgg&hel ght V%’;fdj usti ng&pf’art la asnd 8tJhe hei ght adj usting part

91b fromthe! ing surface 105 are adj usted as described in (Adjustnent
4) and ( Adj ust rrentOrS)h_e 0E1®©5@1}d, a vertical slide edge sliding plate 89 is attached to a rear

surface 22b of the main body 21, The vertical slide edge sliding plate 89 is formed with
a plate member having a main surface 89a over a flat plane. The main surface 89%a is
formed in a flat manner and made of material (e.g., hard synthetic resin) having a smail
friction coefficient with a rear surface (metal) of the vertical slide edge 81 such that the
main surface 89a may slide smoothly with the rear surface of the vertical slide edge 81
(made of metal) (here, part of the vertical slide edge sliding plate 89 corresponding to
the above the vertical slide edge slide rails 86a, 86b, 86¢ is cut out).

The vertical slide edge 81 is arranged such that the main surface 89a of the
vertical slide edge sliding plate 89 contact the rear surface. The vertical slide edge 81
is made of a thin plate member of a reed shape (belt-like) having a top edge 82a and a
bottom edge 82b, which are in approximately parallel, and is supported by the vertical
slide edge securing screws 83a, 83b, 83¢ such that the top edge 82a and the bottom edge
82b are in approximately parallel in the longitudinal direction L in Figs. 1 t0 8. As
described above, respective slide members 88a, 88h, 88c to which the vertical slide edge
securing screws 83a, 83b, 83c are attached to the vicinity of the bottom end thereof can
move freely along the vertical slide edge slide rails 86a, 86b, 86¢c. And the vertical slide

edge securing screws 83a, 83b, 83¢ allows the vertical slide edge 81 to turn arcund itself



Fig. 16 is a plan view show ng how a ridge-and-groove shape is forned by
the present apparatus wth adhesive nortar 101 (to adhere the tile and the
subj ect slab 103) applied with a predetgrm ned thickness to the surface of
t he subject slab (concrete slab) 103 on which tiles (not shown) are bonded.
Fig. 17 is a cross-section view along MMIline of Fig. 16. The form ng

nmet hod of form ng the ri dge- and- groove shape of the 30 adhesive m)rtar 101
will be explalned reference to F
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present appar at this way, the adhesive nortar 101 passes through

the slits 49 V8’thf‘1}‘?é‘} Erd§§ ht apparatus 11 such that the ridge-and-groove
shape 104 corl®®8honding to the shape of slits 49 can be forned with the
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appropriate

de end
ri dge- and- grd‘b% iﬁ%@arg’ﬁfﬁhﬁmémf ‘ﬁéﬁlﬂﬂdfﬂftph%mﬁgHg’éeaQ/egpﬁ% OPQQETM %%y movi ng
the present &piem andigheldosing valve partrdd\weing ditached itorhe bottem fepd pf thoddnalerenber 66
can prevent Qﬁrea@dggﬁmﬁbg degree of adhesion of the adhesive nortar 101 to

the main body 21. ’I‘ %lethlreadedlfor?cin%Sabo ug*e,bfpvlrM?%:ﬂﬁl%\tﬂﬁ dErs g}.’)&‘d\t%ﬁ rrent 6)

wi Il be explained in Fer 1
Fig. 17, witgoreegpiogtendind sa opﬁlaeetoahepdgwo% leqﬁe?feo Tha hellgwisglindst e d WI th
t he adheS| ve thivhded fvithGdmalé bieedde il anigngndrdyn lBére@iond dbdre dvifhraag loye of the

height adjusting parts 91a, 91b, a top end of the female threaded portion 93 is attached
to each of the height adjusting part support portions 29a, 29b formed in the main body
21 (main body lower portion 23) such that the female threaded portion 93 is supported
by the main body 21 (main body lower portion 23). The male threaded portion 92
comprises an axis portion, an exterior of which is threaded with male threads to engage
with the female threads of the female threaded portion 93; and a grasping portion (a
portion which is grasped by fingers when the male threaded portion 92 is turned)
formed with plate member having both main surfaces of an approximately ellipse shape.
The axis portion is inserted into the female threaded portion 93 and the male threaded

portion 92 is turned in a normal direction or in a reverse direction by grasping the



(Adjustnment 1, Si (Fig. 20M Each width of each ridge fornmed with the
adhesive nortar 101 is changed by changi ng each width of each slit 49 by
noving the lateral slide portion 31 60y4al ong the longitudinal direction L
wWith respect to the securing portion 40; (Adjustnent 2, S2 (Fig. 20A)) The
hei ght fromthe ridge portion (upper surface) of the ridge-and-groove shape
to the valley is changed by S4, S5, S6 noving the position of the vertical

slide edge securin cre 83c, su rtin vertical  slide edge
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i nclination g, %Zbee%% %%%qhwgﬁﬁ e 81 with respect to the placing

surface 105 b % e positions of the vertical slide edge
securing screws 835k dpsige vaigepagt Phallows Hescaxisnoriionef theipple Busrded portioy; st ment
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( Adj ust nent 5 20A) . .The thi r 101 from
the valley por‘?‘"i?otnhgoaflg({ pgt l?r% é]omtth Ibc'trtocl)’?)‘i"/ne Og s fe atleg’t‘?l'glstll‘e&s/’il‘:'r 1‘i'atcéé)’ S8 t he

subj ect sl ab th@301@ﬁﬂmgh‘élﬂhé'il°gﬂ@r (mij %@WP)nglsﬁéartﬁe éemale ithreaded RoMaTgBY iy novi ng
forward or bq;eé%akaj the mal e t hreaded portion 92 of the height adjusting

part 916 W tN T eSDEgh i, NBLER 60d MMERRERAEL 10D 7101808 st Tont 6

56 (Fig. 20M The t ness e vall ey
portion of t r?étt?ql dge Oéﬁlaa Frlsoreeadedapratipt 9% (e be Lﬁefﬂacféo"e@ i} H8 WiBreet siab
103 with respeshwird dhhmomvdthhreehebtettotthoma(nl lodg 21.udihaeford iréspetiivo bottom | S

changed by changif Wik SHRHAR 00T tORREIEARARE S Lahd D

respect to th sur ace o0 e s ect sla e i

e’ ot ght. adiBSEH Hipaerer A Sk & e R AU Tk FABoth U e BPo0t om ¢ he

surface of t vehilsthy ttomehd bf the Malethsaddl mrived2de mowdiarigvitiothe Adifass ofrent  4)
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e present a S ecked wi e if it is

hori zont al (| Eg?‘ﬁ% (Sansulr fiacedo f%] N ti’aec '1_3%0“’%—5?9 ¢ ﬂffB&eﬁm%ngtmfvPomhart

i |l ustrati ng repRBthdd Sb#facbefﬂr&e ﬁ‘glt@tetﬂlﬂbe(n%@!io‘@@efrt Aereiudipal direetionsrm 03 i n

accordance wiskhdjuted. net hod of forming the ridge-and-groove shape 104 with

the nortar 1Qdyefhat is, the adhesive substance is first applied to the

sl ab surface as {he subj ect nmenber in the nethod of laying tiles (521).

Next, as illustrat St kB8 cqfpiiseragbasomambey POt 1febasy jad ofhichds pftaghed
structure of rbhhambhdesipveisatblg panid rotatismilifid Aohg thhkhgiiwlinal figection) to

ri gge- and- gr QRY ¢8R 315 ah®@ LB WedtRE 081 LE8GE1 cR2bly ARGphREinbtde 1S 1aid

an
parallel rotational axis along the longitudinal direction) to the end portion of the base

member 96a. The end portion of the end member 96b and another portion (for example,
a tip end of the tongue 61 and/or the tongue 41, a bottom end of axis portion of the male
threaded portion 92 of the height adjusting parts 91a, 91b) of the present apparatus 11
are in contact with the placing surface (for example, a surface of the concrete slab (not
shown) or the like) of the present apparatus 11 such that the present apparatus 11 may
stand by itself on the placing surface (for example, a surface of the concrete slab (not
shown) or the like). Here, both turnings: turning of the base end of the base member

96 with respect to main body 21 and turning of the base end of the end member 96b with



32 pressed over it such that the tile is bonded (523). [0053] Fi gs.
18A- 18 C and 19A - 19C show end views (showing the MMend view of Fig.

16) illustrating exanples of the ridge-and-groove shape formed with the
adhesive nortar 101 by the present apparatus 11. Fig. 18A shows the
ri dge- and- groove shape 104 of the adhesive nortar 101 formed by the present
apparatus 11 in condition shown in Fig. 17. Fig. 18B shoms t he

ri dge- and- groove sh é&e adhe5| i& ? t hat the

b oy o OPEe IR ooy B O RN RO arT BB e o,

ri dge- and- gr o) stragatt 1 it hessisloelfp detr Hleatyesti3arparat el lhethubing widh tbt i ng part

91b side is nﬁgug@ggésﬁﬂmbﬁmﬁ@&hﬁkénately O Mmin the sane way as with the

hei ght adj usting p?-mw_mnti % 2% ﬁﬂﬁéﬂ e%ai&QElﬁ&i%x£ah%a%§ﬁt99&f'0“ 92
;t art “g1h oF Y

of the height adj resen respect to
the femal e t Hieks fﬁlﬁr‘thf’mmg@d!?’oﬁdt‘ Fhat Sttcéft’éedéﬁacgq‘i‘dwni‘%s mtgeces By
(Adj ust ment s and adn B9 attached theretomibgn it 1B8iscaaws t he ri dge- and- groove shape
104 of the aqfgsi ve nortar 101 in a state that the thickness of the
adhesi ve nortar 101 fromthe valley Bortlon of the rldgg .and- gr oove shape

to the subject sl absE3Hghsich@rsentaRPaats I if HgcP &Pt mﬁ?ﬁ@”?% Wher eased
(set approxi rfplaed) js shbren mcftie 18.8h¢ reseneiangphtatedl istiewsg fparthe Sabsidé dahe by

m]9v It Rg down tshge %J(Qsﬁlh‘ﬁgegﬂeﬂs m%hp{alg% @ftn E@ﬁechﬁ%'tgé"%]re&qj; Tai'a'ﬂﬂstlﬁart 9gla
0 e prese par at femal e threade i on

Prom tho st atie BERBHE A bty SRBR My RetsiS 4 pi iy s 25

Fig. 19A shows V@m@w¢0§§@gfarﬁhﬂfgﬂwdﬂﬁmtﬂo4 in which the wi dt h of the

ri dge porti OﬁAiﬂjﬁitﬁﬁﬁl: Mh&wmhﬂ)faﬁfsﬁﬂmn{mrbéta;éerﬂn@atohguereadu@ﬁ{i téngus educi ng

the width of gtl'lea %ﬁld %% Al@ﬁdet&?tlc!naéo%aglg tl?e lb&%ﬁﬁggltdn%rho@lq, al Ong

t he Iongltudln res securi tron 40 in the
pr esent appaﬂﬁﬂU@ﬂTTt?ﬂﬁﬁﬁ§ﬂ§$a¥gmh§’shomn in Fig. 18C.
(Adjustment 2) The height of the vertical slide edge 81 from the placing surface 105 is

adjusted by 54, S5, 56 moving the position of the vertical slide edge securing screws 83a,
83b, 83c supporting the vertical slide edge 81 with respect to the main body 21;
(Adjustment 3) The inelination of the vertical slide edge 81 with respect to the placing
surface 105 is changed by S4, 55, S6 shiffing the positions of the vertical slide edge
securing screws 83a, 83b, 83¢ with respect to the main body 21;

(Adjustment 4) The height of the height adjusting part 91a from the placing surface 105
is adjusted by moving forward or backward the male threaded portion 92 of the height
adjusting part 91a with respect to the female threaded portion 93;

(Adjustment 5) The height of the height adjusting part 91b from the placing surface 105
is adjusted by moving forward or backward the male threaded portion 92 of the height
adjusting part 91b with respect to the female threaded portion 93; and

(Adjustment 6) The height of the height adjusting part 91a and the height adjusting
part 91b from the placing surface 105 are adjusted as described in (Adjustment 4) and
(Adjustment 5).

[0050]

Fig. 16 is a plan view showing how a ridge-and-groove shape is formed by the
present apparatus with adhesive mortar 101 {(to adhere the tile and the subject slab
103) applied with a predetermined thickness to the surface of the subject slab (conerete
siab) 103 on which tiles (not shown) are bonded. Fig. 17 is a cross-section view along

M-M line of Fig. 16. The forming method of forming the ridge-and-groove shape of the



Fig. 1911 shows the ridge-and-groove shape 104 in which the height fromthe
ridge portion (upper surface) of the ridge-and-groove shape to the valley
portion is reduced by 54, 55, S6 novi ngg(here, dropping) the positions of
the vertical slide edge securing screws 83a, 83b, 83c supporting the
vertical slide edge 81 with respect to the main body 21 in the present
apparatus 11 froma state as shown in Fig. 18C (Adjustnent 2). Fig.

190 shows the i dge-and- e lination of the
ridge porti oﬁd{“’ﬁ gé}oﬂgh}(ﬂ%@¥ af'ﬁ’gwﬂt?‘dﬁ[j%reﬁél\?g g?g?)&vé‘nésﬂépe with respect to
the width directi oE’IIS(cladtheerdﬁaawldﬁ adied wrihd Jurfaee of Hengloett Bgb E¥ariti ng t he
inclination QfprédeRrMBkd tiidhess &3 skhinfR, BAGR) &l aWréddteraBPERIdtE B (fehetsur f ace

of the subjeqt, %babnfle?&ﬁ?demmd agn i MhE LGk DShGne [ARPAGH Yy IpVerent

amounts are feren Secur i ng
screws 83a, &ihnoRshowgy tqwbeﬂéeé@ciateﬁ f°f H@“Wéﬁ H%‘b&?/mms}?%tef ﬁ*enpt#leéléent
apparatus 11 +idtm a state as shown in Fig. 18C (Adjustnent 3). Fig. 19D
shows the relghpnshi p between the ridge-and-groove shape 104 of the
adhesi ve rmrtar 101 formed by the present apparatus 11 in conditj op as
shown in Fig. 17 angkttthe I’F?Sle’ét ey be Pridas sy porty suamdmel [ oo551
As descri bed dabaire L lieing approxcimastyrthe samess v width K omsédd hadndleeh adiisief t i | es

gﬂot shown)  Rytr @¥etdo @fh@bn@s{cﬁ%@ eﬁ)gvet@3]u§ﬂnleﬁ§l)(t@gf{d]§shﬂéﬂ@}i) i@\&ekrecilﬁehmrl B Zw :c n
e way as conventi.ona n shape 0

t he adhesi ve 8Pt a‘i“eﬂﬂ’ %étg th"r ge Br;’f‘"fe}qemé‘ihe% gﬁar § e‘gm.uL) (ther 555 6]

As expl ai ned (edbsbevn) pfihe press apraappa d hengsps the sresrangfwrtmnﬂé villpde dendk to form
t he upper surahaeevésnhapfegéig@pﬂatét@s shapke {rkdvdyairach B QpUensshapewkin) of the
adhesi ve SUb%: a;?r(%oew 1rF %mn to hhztretspn §g axfs\i?h tth%] %0&12: la&lﬁam?g %ﬂgr tcﬁl ch

| ayi ng surface
tiles are | aildl afdses h@r‘t“igheth‘Fhﬂlti)r’J@s%tt °a BTt En@’a‘iaiuscdﬂrp?“i"}ée%‘ B‘hgue
f or m ng neansidgefidgrodre SEi N0A orepdnilimg téthe shael ddiita g9 can i forreddi wivh of

tongues 41 b%h@ﬂdh@%%’fngﬁ:ﬂ Wflt fh&@%ﬂ@ tltxeh&) £lhsh \Apeﬂmagq ﬂmsrosttfuuﬁwgy from

respective base ends thereo a sid th ng e 41 eX|st|ng
on a bottom d¥ming g athsswe (’é?f'iaf ARt eeta?reﬁﬁe %n ‘b"’? FR?PF 6?1 wib 9%25
respective tiappengs 11 etledhs (las Gotdooh), themgisknt ¥Ppaphtug 11 @n@ueetam f ree

&qu hl n each tﬁi'fs rwt% L fgiaoéafmeot% Qhvbhsil tﬁ@aaéeélaé ét@Wtaanroﬂi 4861k e0R thenprteéset fi I( gure),

I C is one O WO a ton exl sten an a

ot tod i ne. SP3rsa gopesiay idpe v vhes® Bl SRR AR 0T g BoRR | (2

segnent al ongnthresukfaregf the debjerBelab Gtgs likalicthatthe pdhesivg mWé%Tg}@heX%IS Vo tklfhe t ongue
41 i s attachgggse@Sipparhiub @1 ﬁegma*g bEXdeHloh Bg duffadeldEtht ORGItEsIgXi0oswathaGRe pl ane of
a flat surfac gan(i%E ¥Yn 31% ngsengt é]pagatué ﬁem ;Il-otl sedt hﬁ 1§ 1'109 gssa% tp La%qgat tﬂe whi ch

the tongue 41 6 ue securing port a’securing
portion base Sﬁ“é@@“%’@)e @@é@?filaﬁgpftr%ab%\%eé WHG]&E%’F ot | ength Y1 of a
tongue 41) of the Béwrlenthe idge hohgues sidpedbongorbéwhbtieahastinnitay | ine (a

line segment ;g Qﬁﬁo&&ethL ?ﬁgefn% hﬂ)%raﬂig 21 1p¥hefa!n)8'wrllgintea€0nbﬁ§ Boft W n(é?nb%f de of

| ength Y1 of a tongue urality t ues 41 tg.a eportlon
(an edge por t%0& ?r(sv%er nsézuce Hh dl%tﬁiffsaidh"‘eﬂ%é’gﬁhedwghﬁgﬁ‘é meEAGife t‘églé

portion al ongodsh2d. bottom defining line (a |ine segnent along the I ong si de
43a); graspi q@hg,@pans (here a mai n body 21) grasped by a user and directly

ol ate 43) - and cortHetHn PRt gh Gt A FPafe dere SRGel MEBEA s oaa
91b) di rect | yollpws I(lﬁﬁh-‘ rcceF}gJ 2PA).| Yedhevn inHiie-t1Gnyite respachiorige n*éwd(gamg‘ecur ing
portion 40) &Ashehi@Y itdMk BimddSAEL the adhesive mortar 101, the following may be conducted

freely.

(Adjustment 1, S1 (Fig. 20A)) Each width of each ridge formed with the adhesive mortar

101 is changed by changing each width of each slit 49 by moving the lateral slide portion



34 two contact points (here, they are a tip end of the tongue 41 (part of
side of length Y2 of the tongue 41) and bottom ends of nal e threaded
portions 92 of the height adjusting pargis 91a, 91b) contacting at |east two
points on a virtual plane of a flat surface perpendicular to the direction
of protrusion V', legs of per pendi cular lines standing on the tongue

exi stence plane (a dotted line 'T') fromthe at |east two contact points

(here, they agre, a tip end. of the t of side of length Y2 of
the tongue 4 PP Seiatis e gia duegien Fas TR E SR BOPH IO of the hei ght
adj usti ng partdugment )5 Figr20ahdhaheifidfrm thagideoprrtion (upisir meace)nb tiwe| ves
(since z rll;a t irfag@Rel- @Bovb Biapb QY Palk is(cRATebd B 56 Bl @6 @oving MG dsien &fhd he_ ]
t ongue ex| tongue_exi si.e ane is the
tip end of thgﬁical Sﬂde o g5 at’ eewé;’s%% [g\%g %’8n'f‘%c]§t%ﬁqge ¥er9vﬁl%81%% eI%el 8nlce t he
bott om end oleihHéSPﬁﬁlt‘éthﬁﬁr%fa]H’éﬂzbortl on 92 of the height adjusting portion
9l1a, 9 |b dodadjnaineed, S3 (Fig) 20 DETHORESti@Xf Slicatize ppltian Gippdrirerfstol dfeik | i ne T),
they are 'eg%ﬁdgz alﬂﬁgfpo%@gna&umryp@&% iR idlf dARBHS: &éhg%h% %nein g (the

dotted line T om en f the mal e threaded |on§ as the
| egs of the pPRipEHAPC g@?&?mﬁlﬁ]é"s?ef‘%? Slll‘i‘%thtrﬁsﬁ’ﬁ‘ﬁé"t@ﬁ?]é'f‘% 20 ALY 5t SPhe at
| east two corféabiftigotihe pesitiax iobthe rvgrtiond sade:exme amurldeﬁqrmsrﬁﬁa,l §3he8Bfwit | 1 ne
segnent | ocat gsge@lgb@e glragltgoabsgpn direction 'V side fromthe bottom defining

line (a line o} e 43 i n,the tongue exis nce plane
(for exanple @@9% ’fﬁ‘e‘?teg é10 ig E&?L 'ﬂ%o%‘fg ] pglhﬁ"t whgyvg ’ﬁl%rt% ﬁ)lend’1

t ongues 41 ( ﬁa}lqy poftion pifhe vfigetandgrdeveyshapsf tothpesuripgeglihe sabyject %lﬁelﬂ@wp t}@'sﬁnd of t he
t ongue 41 ( paeichinfdjsiiskep0f 91k egishhatg-Oby ddhetihoOmeUazKtb) thexbightadpetig | | ne

Segment (Ner G 0IE ghhilfe SEAIPNY e Xiiak 00h S ASS o EnAOF n koIl e

projection di re
exi sting on t4& @FWF%E‘FB‘PP e ?féb@t P%%Pt\?dlé‘?@ég parh it figh %Qet"b*r?lth%f"ei“fﬂ%g li ne
(a line segmﬁtfeacaﬂoﬁt@oﬁhze | ong side 43a) on the tongue exi stence plane (the

dotted |ine Tyl d 285w 200f PARMGHMAS b ReSubavd REhONASp XAt ence

pl ane (the dotted || ne om e e threaded
portion 92 eﬁ’iqypaﬁwatjw%e dege F&""“e%t%‘fl%‘ﬁ"nlgeSb‘Ff%%E%FW“é’&%Wd’PF@ct| on V
side from t héeiglt 4dprtide barifNg side irechaagddi hyemedgnirtardloobgkivivd themglesi de 43a)
on the t0ngU%h@%de&b@rﬁG@ﬁAf@l&%e{ghh@d;%h&@Q-tblb'ﬁthﬁésﬂé'&&@the@émah@@%adédm poi nts
on the virtual 330 el which the at | east two contact points contact exist
on the same B?)rstw?loﬁs (a tip end of a tongue 41) as the tip ends (a portion
on a side of 4dvrgnent\s S6f(Fig. 2eRY UBresthjckpdss tof shet #sthgtiees martarg P Lofron theposi t i ons
| ocat ed tOWaRrﬁil&ytpbﬂmﬁlbf)ﬁhé Uik Oidchr6 RE a8 to the 6DGRick 6Mthe BdlSecOilatig3adith of mal e

threaded por{id P 1o D8l M&Fﬁr% 08 %in%%cf fal diroction, TQ%haﬁxg:?dsﬁ’;ﬂE}Eaﬁgﬂg tl?ehus 11

further conpri passi gap ¢ neans ogr aphi c

proj ection orftclination of Ba%gﬁ%se%apg%réms r)’T”é‘n‘@SF(e&t tad’eﬁt Byfarg %éhe fieglf slabh e

passing gap (103 byt sijegipg txileizhelof thelleighturtiusgiag b Ihaschihe Yeigioraijusting

i ndi cating t %t@%&ﬁ%%sﬂi‘?&%@fth&%;e@ s1dH 193 11';"321):11 X\‘th&cérﬁmg&%ﬁdﬁl&%ﬁtd bot h

d| rections pe Bgl cul ar 515] he tongue existence plane (a dotted line
"T") and exi é tiggeant e bottom defining line (a line segnent along the
| ong si de 43&lereatiths¢ hdingmatiadt todedanriengribimed wilorthe xeesgit @pparatus 413 | i ne

i ndi cating t RgecRlaainnge Sivbicanse 1&%51m1tsﬂmoﬂt£1 (il tge loAgitudibAEdiRadH Y gap

changi ng nea i se e i.0 nent 1 slit
S0l o R S0 o & St ot e 2 st By 20 o e R T S ot 2
change of t helahdd3jhacodrdgneetstith the ogdopefferimipe the pqdaq’arglmwoa@éyap@w'f&m@l

ri dge- and- gr aeveorshape tmaﬁ 1la&hyadﬂeﬁye ADER AN ARSI the Jab Sli@ikdges of the

I nclination 91‘]: LOE I’I d 1%%e me od(oltIFa[))rng t]t %géﬁ?e)ﬁle\l\é %s 111].13%&19%0%0\79 he width

direction. eml?% ani sm VErtica i ncl udes
vertical sli a?es %%aéldélpqldfé the pyricagaictuggef theapihesipapbstange isapodified e dgat sl i de

| evers 85a, 8bthe rillgeandirodle shmeteforBdian 188k rf-88(S22)andnd/ée tilcialaid hadle edge
securing screws 83a, 83b, 83c2) sliding the same; and the hei ght adjusting
part 91 (Adjustment 4: change of thickness of the adhesive nortar 101 from
the valley portion of the ridge-and-groove shape on the hei ght adjusting
part 9l1a side to the surface of the adhesive slab; Adjustnment 5: change of
t hi ckness of the adhesive nortar 101 fromthe valley portion of the

ri dge- and- groove shape on the height adjusting part 9l1a side to the surface
of the adhesive slab 103; Adjustnent 6: the thickness of the adhesive
nortar 101 fromthe valley portion of the ridge-and-groove shape on the

hei ght adjusting part 91a side to the surface of the adhesive slab 103 is
changed in the width direction (longitudinal direction L)). [0058]

In the present apparatus 11, the passing gap changi ng neans (the | ateral
slide portion 60, the vertical slide edge 81 and nechanismsliding the sanme



36 points thenselves exist in a counter direction opposite to the
protrusion direction V froma mninmmprotrusion tip end portion (here,
the tip end portion of the tongue 41 (pagrt of side of length Y2 of the
tongue 41) is at the sanme position with respect to the opposite direction)
which is located at one position of the nost opposite direction anong the
positions where the tip end portions (part of side of length Y2 of the
tongue 41) of th Iurall t qn 41 exist to the protrusion

di rection Vp(lﬁerSse t° ?rﬁtsuc Er‘}rét%ﬁéﬁe 183?“[% %ﬁ@%s that of the minimum protrusion
tip end portil#§kn the protrusion direction V. [0059] In the

pr esenE9 1appgr at us Hids. 18Ahe1sacldid 1smna1lgcf:;ﬁ<m atltviga EHoRihg(the Mo en@Gibwi St | nlg
parts a gugﬁ mal e

t hr eaded portFilé(;)r%G)l S(EII%%& (ﬂi%yuﬁr}ﬁi %gﬂlﬂl 30%? FEA f%%l g\gltjgﬁgée)%{hg%%‘ ace

t her eof and énOFféﬁé(P]é’y%?}é’ﬁ?eﬁ’é‘i‘ﬁ?é‘Fat‘(sa”femal e threaded portion 93) having
femal e threads i nskiigi 18ackhons g ridzaand-siubfeathepd D0dedfghe adwisivé riolter m@ll e screw.

Cne (here, aférgmhﬁthteme@@ﬁquam@ m;ac&{a)tmq sndwifin B, §7.5Ccrew menber (a nal e
t hreaded portion 9 rew rreglﬁgﬁféga female thr eaded portion

93) is directly or %r}gﬁrslé"d‘fsltg’le ‘f“;mé‘ad Boterhane f ARG 22 securi ng
portion 40) TFranthat ke thtidkaess(of thrphdhesity maded 1 Pofrem dhe 9dley obrticheofited e screw

nmember (a nalRgd-Meassd smeftd 04 s&%act ﬁﬂﬂ 163& th@ﬁalgzﬁ aaﬁl@ﬁlvg FR8ide & femal e

threaded port] 3 n rrral di r ect. n r.everse d| rection
relatively to cf“ﬁedg(sgtto pgr %@ IIrlclana ed” portion E%atd’n 2P end part

(here, the b&le a9 én H‘O‘Gflg tllh@le @hrqqﬁ@at&et@nﬁé of the helslz‘»)admﬁnmanfge 1paf a
protrusi on dithefrbicanappiatis vilth @épettte t}@tfhﬁd{le (Iaed®Bd portibii eRflanl tHpqtdté &N 92) i s

di spl aced (h% t d g tudi direction) of the male screw nenber
(mal e threade polr??gon % |thQ"a 5%‘!& tovvard the protrusion direction V,

and the end part (H&ri&C S]E‘}’i@tb‘i)‘t“i%ﬁfl%ﬁ’ﬂm\ﬁ?fs}‘fﬁ?ewﬁﬁﬁt e ffeeraertadPt inon 92)
exi sting on tstege PraptthaiSiidknesdiof ¢lpt adhesivé sioder 061 frbre thé hdiey (hsival f thehr eaded

portion 93) irgedh r@&r@gh%le Q@&e%ﬁlﬁee@él% 'id!ﬁanHe ﬂélékﬂccahjug{hg\{)a‘éﬂ $18 sfagspect to

t he ot her (female read ort to_haye a di nt conponent
in the protr d’é“ir‘&?ﬁ‘adg(F‘iféﬁltrP’Bﬁ fely the’ Waf’ hetelyt ifﬁ ing Ba"r"rgfbes“feﬂg%’&ﬂ’é% portion
92 bottom endl))weihesmﬂhgﬁ_h@ndqdh@rtpmoﬁQfsfhoﬁleldwrehltstlom pany 91giofl heafresehle ot her
(af temi| [eoggragﬁﬂ'@ﬂs RAK bdspirt B2he i'eﬁal@ttltlrlaﬂﬁﬁ borﬁ?@Qﬂ)f?ﬁﬁ he s?a}'te 4:288dn itn}ﬁlg. c ? Et act
poi nt's present appar at us a closing valve (here,
a closing va%‘émcléusfmﬁlﬁgandtqﬁ whi ch the end part on the protrusion
direction 'VI[0%fhe of the femal e screw menber (a fenale threaded portion
93) is closed, wherFigtiog skind tharidgeARd LievephOie 108 ixDWhich tHRGHABRS Me ridgede of t he
fenal e screw gﬁmqrrms@wﬁﬁmla&hewg GRAEFARYELAR Aol RARRACh LRLRDET

toward the protru3|on direct

t hreaded por t¥P &% Panevinedhe Pﬁ“etahﬂtﬂ‘e peTter §R dppy theaha@f%élaéﬁﬂec&a? £ & mal e

t hr eaded por trespeet @Pthb edctiong @mddn 4037 tlerpréshet gppohtug Il éomci stae bd dowh 34 si de of
the mal e scras ge@ber (nmale threaded portion 92) is allowed to stick out of
or retreat fromt e art _of the pro ectlo irectiqn of the fermale
screw nmenber E@g lﬁgl %%theﬁglg%a'@l%% VF@“\?&I ‘g“’(ﬁh‘f:}f i h?/g?’ﬂéhepart 94),
any can be us‘e’ﬁe asrtibn Keppes surfage) axfi dhepeidge-amd-stdoee phrapt e sheovalidy petion én ' V'

side of the fr&ﬁﬁécﬁ‘bysslf 8y BB eHe (ﬁm@refﬁﬁﬁhﬁgﬂﬂm&ﬁﬂi@ﬁ’s HAhd 1P 3ldel AL OSEd,
menber (a f enREE Aratidaa BB I Su e e 5B aifeFaRHOr BT T
protrusi on dinag thegn 21 \in tb? dreeseriiapratabuse it Dopy o sbfte taseshenn éntFie-etifed
portion (a nedh@uithesaled portion 92), and the end part (a nale threaded
portion 92 bottom Lr i I S; mal e
Sorew nenber (el eﬁ?dl%)gggov&dstlﬁe Hﬁ% anH %Oe ﬁl gﬁeﬁh é?ghm}[ﬂée lilaglﬁmaﬁén éf*i!ﬁ

retreat from idEeraten B’QP?”G %Fnef %‘?:‘ﬂdcﬁ‘iooa? PlApe (YOt YetPettie tli“'eWéFlb scr ew
menber. Vari clirsction floszitofingl ddsétivg LWBlchaaﬂecHWye:hkﬁWhé mrlimticinofahecleaithng val ve.
For exanple, if one end part of a rubber tube (here, the rubber tube allows
an end part of the male screw nenber (a nmale threaded portion 92) on the
protrusion direction 'V side to pass through the inside of the rubber
tube) which is normally in a flat shape as if it were pressed from outsi de,
is attached to the end part on the protrusion direction 'V side of the
femal e screw nenber (a femal e threaded portion 93), the other end part (the
end part of the rubber tube on the protrusion direction V side) of the
rubber tube is in such a flat shape that the end part of the fermale screw
menber (a fenmal e threaded portion 93) on the protrusion direction 'V side
is closed when the end part of the femal e screw nmenber (a fenmal e threaded
portion 93) on the protrusion direction 'V side is |ocated farther toward
the protrusion direction 'V side than the end part of the male screw



38 end of the male screw nenber (nale threaded portion 92). [00611

In the present apparatus 11, the passing gap changi ng neans (the | ateral
slide portion 60, the vertical slide edge 81 and nmechani smsliding the same
(the vertical slide edge slide rails 86a, 86b, 86¢; the vertical slide edge
slide |l evers 85a, 85b, 85c; the slide nenber 88a, 88b, 88c; and the
vertical slide edge securing screws 83a 83b, 83c are included), and the

hei ght adj ust pa ri ses t.h ere, the

| ateral sli d@ o‘?dlgf gﬁwgé)resf’%‘i ‘1%‘%3“ 52‘% b&??q%l? ﬁeé ygse‘itn%&% THE®) ural ity
of tongues 4thdre rgsppeiiva intosemerdit Iaé’@tnllt@ﬁret Gifferaet) byt nositiorsedfi the meyticalplidq a | i ne
segnent al ongaid@cliyGscwd 83438}, 83c with respebttotthemphmean i appargbdsy 11, the

gap width adjg gatrat?g 1TEBRS, &A% LANEIRImd LB RELLED) OHe. s;m.;;o'wm a wi dth

adj usting ne nprises ate 63 and a
plurality of *tlafigses bBtI”)*e“pﬁhbW%Fé?d*d§F‘i°ﬂﬁa§5‘Iagﬁ Y04 p&ibe gdiesvemerty lf’h frmed t om
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gaps 42 such ;&Q‘;da%b&ﬁgﬁvepgyt of the gaps 42 forned between the plurality
of tongues 4 ma]y be cl osed. In the present apparatus 11, the width
adj usting ne (corrpr|5| ng the lateral slide base plate 63 and a
plurality of tonguésdedibed sbare,phatieor sEnttare mmvlierrgmnbtedrbeéa}(imhﬂp%@pbndi ng to
a gap formed ;haiNagnasifteasil predie! the @ﬁest(ﬁagsm&sn)%ér ihd Iﬁ@faelﬁfmeepe&y@es t hose

of the 9aps 42nver?tl;ona y qqlze v?liule tﬂe Ii %af:% lgzl'og e pe 182 gtléﬁe ad%eswe %orfatr Q&hape

plurality of ‘CORQUES b1 4re Torne T et RS
havi ng notche%fo(l‘e@rwéhﬁjﬁibﬁﬂilwpﬁl@t@ ap forrred bet ween the plurality of
tongues 61) heosey i n approximately the same shape of gaps 42 forned between

the plurality of t r ong the
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85a, 85b, 85c; the I de nenber 8 e ver%d)g&} sl ide edge

8 8c;
securing scr é‘ﬁgarg%‘é g’gl?m§3t(9n§’reef°l‘lmd%q ’Bﬁaéla?hereaﬁde‘?‘ﬁﬁg RBHgh Y& ng part
91) conpri ses pharlitalf tengves 41 hxpamsovided with sayd 2 tierdbpioabn aidi ndebreidgsr®1 and
nechani sm sl ir@ﬁp@(ﬂw& Bfse SAABhEAHa KRG bf eAdth S1ioHe t&i{éﬁ@49|eixﬁﬁn€ & 4 5otf@a, 86b,

86¢c; the vert, i.de |levers..8 nmenber
88a. 88b, 88¢& gefify %ﬁ‘i‘ehgqm” m"“{ ‘i‘%%‘e\{"“ Sledegg l}?fer? e“"e"é‘\’/v%““gé "“"“g . 83c

are incl uded)SIdeaf'ﬂ{a.lnatlllf&2 pfaiteteme 4 jaeifed angs ’ﬁ‘@ﬁ‘th dirpytion of prplyyson Héarg%éf 42
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rotrusion di | ¢ al on
|to he | gn'g i dlé’ ailgt(é Qfﬂtegélfng 9 5l 5L IS tileHoltn |abffind Fnd da e SGMTRD 9
along the long side 43a, to which a side of length Y1 of the tongue 41 is attached) as a

line segment existing in the tongue existence plane of a flat surface (shown by a dotted
line T in the figure. a plane in which the tongue 41 exist); and a tongue securing
portion (here, a securing portion base plate 43) securing the base ends (a side of length
Y1 of a tongue 41) of the plurality of tongues 41 along the bottom defining line {a line
segment along the long side 43a) by fixing the base ends (a side of length Y1 of a tongue
41) of the plurality of tongues 41 to an edge portion (an edge portion formed by the long
side 43a) of the tongue securing portion along the bottom defining line (a line segment
along the long side 43a); grasping means (here, a main body 21) grasped by a user and
directly or indirectly fixed to the tongue securing portion (a securing portion base plate
43); and contact means (a tongue 41 and height adjusting parts 91a, 91b ) directly or

indirectly fixed to the tongue forming means (a securing portion 40) and having at least



In the present apparatus 11, the variable weir neans (the vertical slide
edge 81 and nechanismsliding the sane (the vertical slide edge slide rails
86a, 86b, 86c¢c; the vertical slide edge glide |evers 85a, 85b, 85c; the
slide menber 88a, 88b, 88c; and the vertical slide edge securing screws
83a, 83b, 83c are included), and the height adjusting part 91) conprises a
weir nmenber (a vertical slide edge 81) in a belt shape to close the
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the pres apparatus 11, the grasping nea here, a
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di rection ' Via indscg@patrading lthe Ihrigsidd 488) gr the péngge ertanse plané hddutbed Bdg | S
provi ded suchy) 4GgdHak 1A% Qb LA ARRL CirRE OISR dnQrhi@f the Bt RE: @k o SJAtdcaCE
(here, front surface 22a

of "the graspi ng. nean here, .main bhod 1) on the
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side 43a) on 1he,tongue existence plane (a dotted line 'T') overlap. [00641
The present dPPEF%us 11 conprises: a stand 96 which can have the present
apparatus 11[@%%hd by itself such that a tip end thereof contacts on the
hori zontal Vi rt ual Tie\présastephdr@tus @X aFHeLcondphiCesSphsfine @pQharddne mdabl @Gt sl ab
(concrete sl %ang%spt%)e orthographic projection onto the tongue existence plane (a dotted line ‘T") of
the passing gap (it is approximately the same as the hatching portion indicating the

adhesive mortar 101 of Fig. 17) which is open toward both directions perpendicular to



The present apparatus 11 conprises: horizontal |evel confirm ng neans
(here, bubble tube |evel 13) for checking whether the bottomdefining |ine
(a line segnent along the long side 43ak is horizontal or not. In
the present apparatus 11, the grasping neans (her, a main body 21)
conprises: a grasping bar (here, a bar-shaped grasping portion 15a) shaped
in a bar shape extending approximtely in parallel to the bottom defining
line (a line segnent along.th ong.side 43a).,1006 And in the
Step of 1 of mtGAERE FRAE A PRI eR e Sk R phyem AeRE bR pr osent
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?eé \Avee_n the pligy alaﬂ'g%éf sts% ésangsetﬁgmﬂ;lerﬁaﬁl EE{%S&I@Q s&cﬁﬁn@-?&?@ﬁ% ¥R, szu?%?@nce "
adhesi ve nortar hr the s be e rality. ongues
by rovi g ¢ neigPedE s e Peet R0 iR Uellmtge Bl et hichpe 8900 e
subj ect sl ab thoathesive wonkdyi 10k franithe ralley porbion ahide ridagitnssdroase phppe ap the01) i s
provi ded in thaphPddustitd fgt Slagfle touite EurfReoftRnglinbdiatldbhadjudthientGofangd means
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surface (surface of the subject S*{sabaﬂi\m th't (Iqe resent ap tus 11 is
confi gured, adhesivesla\iQ3is changed ip theadth dirasiinp f’ng?tﬁg’ngﬁé'ﬁ‘& 0;)‘3‘5% ng step nmay
be perfornmed[@#Bl e the additional contact portion (height adjusting parts
91a, 91b) is in a REA KGedhPibpaiadlsal, thEyRbiapadd Aingls NME LA Bler{1IQRG6] 11
present apparpg'}ti%rsl %(?, t euvt()slbtlicgl sthldg) gdgle gygrlldl n51ecg£nai§1£) Islgltgngchg EB!II%che vertical slide

edge slide rails 86a, 86b, 86¢; the vertical slide edge slide levers 85a, 85b, 85¢; the slide

member 88a, 88b, 88c: and the vertical slide edge securing screws 83a, 83b, 83c¢ are

included), and the height adjusting part 91} is constituted of the contact means (a

tongue 41 and height adjusting pars 91a, 91b) including an additional contact portion

(the height adjusting parts 91a, 91b) which can be in both conditions® a protrusion

condition in which legs of the perpendicular lines extending to the tongue existence

plane from the at least two contact points or the at least two contact points themselves

(here, the bottom end of the male threaded portion 92 of the height adjusting parts 911,

91b is the contact point and the bottom end of the male threaded portion 92 of the

height adjusting parts 91a, 91b does not exist in the tongue existence plane (the dotted

line T). Thus, it is a leg of a perpendicular line to the tongue existence plane (dotted

line T) of the bottom end of the male threaded portion.) exist beyond a tip end portion

(part of side of length Y2 of the tongue 41) toward the protrusion direction 'V and a

non-protrusion condition in which the legs of the perpendicular lines extending to the

tongue existence plane from the at least two contact points or the at least two contact



15a bar-shaped graspi ng portionl5ac groovel5b finger catch 15bc
convex- and- concavel5cl, 15c2 engagi ng part 15d1, 15d2 fi xi ng bracket2l main
body 22a.. 22b surface23 main body | owefg portion23h through hole 24 tongue
part receiving groove25 mai n body upper portion25c notch 29a, 29b hei ght
adj usting part support portiond40 securing portion4l tongue 42 gap43
securing portion base plated43a, 43b |ong side 43hl 43h2 tapped hol e43k1,

43k2 | ever suppor | ate 43s slit43q,|ever support, bar44 ridgedsa,, 45b
securi ng. por FPBIF PrRieee BHrh 27t SR PPRGSIB P BRTYTSR G HT Va0

slitb51.53 gajtog’t a minimum protrusion tip end portion (here, the tip end portion of the tongue 41
(part of side of length Y2 of the tongue 41) is at the same position with respect to the
opposite direction) which is located at one position of the most opposite direction among
the positions where the tip end portions (part of side of length Y2 of the tongue 41) of
the plurality of the tongues 41 exist to the protrusion direction 'V' or at the same one
position as that of the minimum protrusion tip end portion in the protrusion direction
V.

[0059]

In the present apparatus 11, the additional contact portion (height adjusting
parts 91a, 91b) is configured by including a male screw member (a male threaded
portion 92) having male threads inscribed on an outer surface thereof and a female
screw member (a female threaded portion 93) having female threads inscribed on an
inner surface to engage with the male screw. One (here, a female threaded portion 93)
of the male screw member (a male threaded portion 92) and the female screw member (a
female threaded portion 93) is directly or indirectly fixed to the tongue forming means
(a securing portion 40). Then, the other (a male threaded portion 92) of the male screw
member (a male threaded portion 92) and the fomale screw member {(a female threaded
portion 93) is turned in a normal direction or a reverse direction relatively to the one (a
female threaded portion 93) such that an end part (here, the bottom end of the male
threaded portion 92) existing on a protrusion direction V' side of the other (a male
threaded portion 92) is displaced (here, the axis (longitudinal direction) of the male
screw member (male threaded portion 92) is aligned toward the protrusion direction V,
and the end part (here, the bottom end of the male threaded portion 92) existing on the
protrusion direction V side of the other (female threaded portion 93) is displaced along
the protrusion direction V with respect to the other (female threaded portion 93).) to
have a displacement component in the protrusion direction 'V'; and the end part (a male
threaded portion 92 bottom end) existing on the protrusion direction 'V' side of the other
(a female threaded portion 92) is at least one of the at least two contact points.

[0060]

In the present apparatus 11, a closing valve (here, a closing valve part 94) with
which the end part on the protrusion direction V' side of the female screw member {(a
female threaded portion 93) is closed, when the end part on the protrusion direction V'
side of the female screw member (a female threaded portion 93) is located farther
toward the protrusion direction V' side than the end part of the male threaded portion

{a male threaded portion 92), and the end part (a male threaded portion 92 bottom end)



60 | ateral slide portion 61 tongue63 |lateral slide base plate 63a.. 63b

| ong si de64 groove64a, 64b ridge 65 |lateral slide portion supporting
portion65a rising portion65b hinge portg;on 65c tongue portion65ch el ongated
hol e66 front wall nenber 66a ridge67f rack part68a, 68b lateral slide
portion securing screw 69 lateral slide portion slide |ever69a bar main
body 69c pinion portion8l vertical slide edge82a top edge 82b bottom edge
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engagi ng spr i9ﬁ)gigg&qwe38@§ti@@gt of| o gkdregbfrprb dhe end part of the projection direction of
the female screw member may be included. As a closing valve (a closing valve part
94), any can be used as long as the end part on the protrusion direction 'V side of the
female screw member (a female threaded portion 93) is closed, when the end part on the
protrusion direction 'V' side of the female screw member (a female threaded portion 93)
is located farther toward the protrusion direction 'V' side than the end part of the male
threaded portion (a male threaded portion 92), and the end part (a male threaded
portion 92 bottom end) on the protrusion direction 'V' side of the male screw member
(male threaded portion 92) is allowed to stick out of or retreat from the end part of the
projection direction of the female screw member. Various kinds of closing valves are
known for such a closing valve. For example, if one end part of a rubber tube (here, the
rubber tube allows an end part of the male screw member (a male threaded portion 92)
on the protrusion direction V' side to pass through the inside of the rubber tube), which
is normally in a flat shape as if it were pressed from outside, is attached to the end part
on the protrusion direction 'V' side of the female screw member (a female threaded
portion 98), the other end part (the end part of the rubber tube on the protrusion
direction V side) of the rubber tube is in such a flat shape that the end part of the female
screw member {a female threaded portion 93) on the protrusion direction 'V' side is
closed when the end part of the female screw member (a female threaded portion 93) on
the protrusion direction 'V' side is located farther toward the protrusion direction V'
side than the end part of the male screw member {a male threaded portion 92) on the
protrusion direction 'V' side. And the end part of the male screw member (male
threaded portion 92) on the protrusion direction 'V' side pushes out the flat rubber tube
from inside such that the end part of the male screw member (male threaded portion 92)
on the protrusion direction 'V side can stick out and retreat from the other end (the end
part of the rubber tube on the protrusion direction V side) of the rubber tube (the end
part of the male screw member (male threaded portion 92) on the protrusion direction
'V' side can freely stick out and retreat from the end part of the female screw member
(female threaded portion 93) on the protrusion direction 'V' side).

In the present apparatus 11, a finger grip portion to which force to rotate the
male screw member {male threaded portion 92) is applied is provided to a portion of the
male screw member (male threaded portion 92) projecting from the female screw
member (female threaded portion 93) in an opposite direction to the protrusion direction
V'. Here, the finger grip portion is a grasping portion formed with a plate member

having both main surfaces in an approximately oval shape, which is provided to a top



89 vertical slide edge slide plate89a main surface 91, 9l1a, 91b hei ght
adjusting part92 nale threaded portion 93 fenmale threaded portion94 closing
val ve96 stand96a base nmenber 96b end negpber 101 adhesive nortar 103 subj ect
slab (concrete slab) 104 ridge-and-groove shapelO5 pl acing surface 42
Clainms What is clained is: 1. Aformng apparatus to form an upper
surface of adhesive substance to adhere a tile and a | aying surface on
which the tile

end Iots thele raril.sll(é,-l sclzrgw %Jeinlbgrqgléﬁqufeg({e (1))\0/1- iog Qg.pe’ conpri si ng:
{0061]

In the present apparatus 11, the passing gap changing means (the lateral slide
portion 60, the vertical slide edge 81 and mechanism sliding the same (the vertical slide
edge slide rails 86a, 86b, 86¢; the vertical slide edge slide levers 85a, 85b, 85c¢; the slide
member 88a, 88b, 88¢; and the vertical slide edge securing screws 83a, 83h, 83c are
included), and the height adjusting part 91) comprises gap width adjusting means (here,
the lateral slide portion 60) to close the gaps 42 formed between the plurality of tongues
41 in a parallel direction to the bottom defining line {(a line segment along the long side
43a). .

In the present apparatus 11, the gap width adjusting means (the lateral slide
portion 60) comprises a width adjusting member (here, it comprises the lateral slide
base plate 63 and a plurality of tongues 61) provided slidably relatively along the
bottom defining line (2 line segment along the long side 43a) with respect to the gaps 42
such that at least part of the gaps 42 formed between the plurality of tongues 41 may be
closed .

In the present apparatus 11, the width adjusting member (comprising the
lateral slide base plate 83 and a plurality of tongues 61) is a plate member having
notches {corresponding to a gap formed between the plurality of tongues 61) in same
shapes as those of the gaps 42 formed between the plurality of tongues 41. And the
plurality of tongues 61 are formed with a plate member in a belt shape having notches
{corresponding to a gap formed between the plurality of tongues 61) being in
approximately the same shape of gaps 42 formed between the plurality of tongues 41
formed along the long edge (the edge along the side of length Z2 of the tongue 61).
[0062]

In the present apparatus 11, the passing gap changing means (the lateral slide
portion 60, the vertical slide edge 81 and mechanism sliding the same (the vertical slide
edge slide rails 86a, 86b, 86¢; the vertical slide edge slide levers 85a, 85b, 85c; the slide
member 88a, 88b, 88¢; and the vertical slide edge securing screws 83a, 83b, 83c are
included), and the height adjusting part 91) comprises variable weir means (here, the
vertical slide edge 81 and mechanism sliding the same (the vertical slide edge slide rails
86a, 86bh, 86c; the vertical slide edge slide levers 85a, 85b, 85¢; the slide member 88a,
88h, 88c; and the vertical slide edge securing screws 83a, 83b, 83c are included), and the
height adjusting part 91) fo close the gaps 42 formed between the plurality of tongues
41 with a variable width toward the protrusion direction 'V' from the bottom defining
line (a line segment along the long side 43a).



tongue form ng neans including a plurality of tongues protruding from
respective base ends thereof existing on a bottomdefining line to
respective tip ends thereof as free endg in each direction of protrusion,
which is one of two directions parallel to a tongue existence plane and
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| ocat ed at orfb,#8sivith tapegt tetthemaip dpdyFdposi t e directi on anong the positions
where the tigomgd portions of the plurality of the tongues exist to the
protr uston d! recti 2N r%éenE ha% 30K ﬁn%heoggnltz}clt %eaﬁ%.(itoﬂﬁe Qlf aBQ%e[Eﬂpl mim
protrusion tip end portion rn the protrusion difection: _ . The
form ng appardiigdrerssis o 8P irsludpeticast GieoF Bors: tip end portions (g sidg aljerstiyn g
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the securing portion 40 by releasing the securing portion fixing nuts 47a, 47b.

In the present apparatus 11, a front rising wall member (here, front wall
member 66} formed in a rising manner in an opposite direction to the protrusion

direction 'V' and separately from the grasping means (main body 21) is provided such



the end part existing on the other protrusion direction side is at |east
one of the at |east two contact points. 5. The form ng appar at us
according to claim4 conprising a closigg valve with which the end part on
the protrusion direction side of the fenale screw nenber is closed when the
end part on the protrusion direction side of the female screw nenber is

| ocated farther toward the protrusion direction side fromthe end part of

the mal e t hr eaded rtion and the end part rotru ction side
of the male &4&l aphip projgetion pfen E’)‘P%rt e ceodtere E“’Btr S‘V%f“r g%# m t he end
part of the mraspiegears HereomiindpdyoFl) pinthef toweik existenewlane b dgtted lme T) 6.
The form ng appa¥ atnbgra@ﬁiegf&@cﬁ& ert lealtsﬁbﬂﬂtg:pﬁﬁng)g mcaararpffoblsd d]&ctﬁ?onftb ﬂger grip
port ion to V\Ihlo%t'usmn d]bectmn Vrigon?' Eha (ojttt{m En?imng%tne ? \Iflill ]gegtn}%'nt ald ggﬁjeol Illg side the

finger grip B screw menber
proj ecti ng fA%OPWtPWP%StS@PW%@ﬁB%?dIW "é)rf"’e%t}?om te direction to the
protrusi on difoosgt i on. 7. The form ng apparatus according to any

one of claims 2 ton, ﬁ%ggtatttaemaaﬁatgag %%dqmgbﬂq&n%@@&e%%@ﬁt' ses gap

wi dth adj usting means to ornmed between the gtﬁurallty of

tongues in a2peirars éf SHPil &% diseh sty 'gﬁtea BiBtet‘lgrﬂ“’cfé‘tfl"H‘?tﬁ“ds P? i BsZ9MEl £ or mi ng
appar at us aceirtwll sigfate(fot leginmle] thatserfaic of thh eulgepslah @inaresedlaby 143hg neans
conprises a width adjusting nmenber provi ded sI i dably rel ati veI y along the

bottomdefining lige with res to the ch t hat at %C?s(tl art of

the gaps formed be EHCTHFRPH] 'L’l‘?étf F‘F’%Prﬁ?s e‘ﬁQaCC’ e CF OS&e
form ng apparbabhistltheém]dlfﬁ@rt@eqkhm whegher \h}rﬁeb@tom f!fﬁemwhdtﬁ e line Segment

along the long side 43a) is horizontal or not.

In the present apparatus 11, the grasping means (her, a main body 21)
comprises: a grasping bar (here, a bar-shaped grasping portion 15a) shaped in a bar
shape extending approximately in parallel to the bottom defining line {a line segment
along the long side 43a).
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And in the sfep of formiﬁg the ridge-and-groove shape with the
above-mentioned present apparatus 11, the step of applying the adhesive mortar 101
onto the surface of the subject slab with a predetermined width as shown in Fig. 16
corresponds to the providing step of providing the adhesive substance (adhesive mortar
101) onto the laying surface (surface of the subject slab 103) of the present method.
And the step of moving the present apparatus 11 in the arrow J direction (a
predetermined width K and a vertical direction) and forming the ridge-and-groove
shape 104 corresponding to the shape of slits 49 as the adhesive mortar 101 passes
through the slits 49 of the present apparatus with the adhesive mortar 101 corresponds
to the shape forming step of forming the ridge-and-groove shape corresponding to gaps
between the plurality of tongues 41 by passing the adhesive substance (adhesive mortar
101) through the gaps between the plurality of tongues 41 by moving the present
apparatus 11 over the laying surface (surface of the subject slab 103} onto which
adhesive substance (adhesive mortar 101) is provided in the providing step under the
condition that the contact means (a tongue 41 and height adjusting parts 91a, 91b) is
kept in contact with the laying surface (surface of the subject slab 103). By the above
providing step and the shape forming step, the forming method (present method) of

forming the upper surface in the ridge-and-groove shape of the adhesive substance



adj usting nenber is a plate nmenber having notches in approxi mately sane
shapes of the gaps fornmed between the plurality of tongues. 10.
The form ng apparatus according to any gne of clainms 2 to 9, wherein the
passi ng gap changi ng neans conprises variable weir neans to close the gaps
formed between the plurality of tongues with a variable width toward the
protrusion direction fromthe bottom defining |ine. 11. The

form ng appar,atus accordi to .cl ai 0, wherejn the.variab i.; means
Conpr | ear b vt ronmer i et Baine Gt SRt et SR a At fob Srtyape

f or med bet weehe praenpirprakbistly isgbnfiggredues over a bottom defining |ine
direction agd to _SAIicﬂﬁtﬂerp@%laﬂt nﬁ&ﬂlcﬂ}ﬂh\!gaaﬁa@fohhﬁlgkﬁﬂgﬁ?béﬁH’rﬁ'ﬁﬁ@ WHEG B | nrTb t he
protrusion direction and the siite.directi.o ereto. the weir menber
having a mai nadglgl?lfag?:Oél?aﬁg?oé’??ne(ﬁgg% af Jﬁgmfg r%%ﬁ%iaég}bé t];elrﬁggpofﬁcgé%es.t%@' 12.
The formi ng dbpdanatiensoftvesralilng to claim 11, wherein: an edge
portion on tHheospr ot rusi on direction side of the weir nenber is formed al ong

the line Segrﬁ?&eﬁgﬂgfparatus 15&%&%%&1@6% eﬁ5gcija;}ql€gspo§tlib%h that an angle

between a stra ne 1 ncludi ng an_ orthographic ‘?ro#’?gcti on of the edge
portion of tﬂéag?rbsﬂl?nfgigﬁ'ﬁmaw%m oni¥e gEowst ¢ H® TR @R mber on the tongue
exi stence pl afkec cam@xandtanedvght Lichdbe2rmkagiergrt he bottom defining |ine may

be variabl e. 1541, 15d2 fixinkBracldie fAMMiNEbagpparatus according to any one of

claims 1 to 12, erein the contact neans ingludes east two or nore tip
end portions 4 ?‘Z?Qsé‘ Fur a ‘Qi"tnﬁmé’f"%'ﬁ%‘ﬁejﬁgrgf"n 4%3Hg‘m“g%thdel4. The forming

appar at us ac@drtahisngparoreeaiinggreovef &b aiapnsbody pepet gortigher 8panotche gr aspi ng
means is att aghabl Ridl® aGadind@hachahit@oftiod M tdoQedutingp@tibOr Mingngwans.

42 gap 43 securing portion base plate 43a.43b long side

43h1. 43h2 tapped hole 43k 1, 43k2 lever support plate

43s slit 43q lever support bar 44 ridge 45a. 45b securing portion fixing bolt
47a. 47b securing portion fixing nut 49 slit 51,53 gasket

60 lateral slide portion 61 tongue 63 lateral slide base plate

63a. 63b long side 64 groove 64a.64b ridge

65 lateral slide portion supporting portion 65a rising portion 65b hinge portion
65c¢ tongue portion 65ch elongated hole 66 front wall member

66a ridge 67f rack part 68a. 68b lateral slide portion securing screw

69 lateral slide portion slide lever 69a bar main body

69c¢ pinion portion 81 vertical slide edge 82a top edge  82b bottom edge

83a. 83b. 83c vertical slide edge securing screw

85a. 85¢ vertical slide edge slide lever 86a, 86h, 86¢ vertical slide edge stide rail
87 notch engaging spring 88a. 88b. 88c slide membber

89 vertical slide edge slide plate 89a main surface

91,91a,91b height adjusting part 92 male threaded portion

93 female threaded portion 94 closing valve 96 stand 96a base member
96b end member 101 adhesive mortar 103 subject slab (concrete slab)

104 ridge-and-groove shape 105 placing surface



15. The form ng apparatus according to any one of clains 1 to 14,
conprising: a front rising wall nenber fornmed separately fromthe grasping
means may be conprised of such that an 43rthographi c projection of an outer
surface of the grasping neans on the tongue exi stence plane, which has at

| east a portion appearing on an opposite direction to the protrusion
direction fromthe bottomdefining |ine overl appi ng the orthographic

proj ection on the tongue existence plClaégms ay rise in the opposite
direction tQuife SLQLEHUSI on direction. 16. The form ng apparat us
according to any one of clainms 1 to 15, conprising: a stand which can have
the form ng apparatus stand by itself such that a tip end of the stand
contacts on the _hDI’i Z O feadmig ﬁﬁpa\&altu§ﬂd_ffcfrﬁ£zﬁ1 upper surface of i@esi}?@&aﬂs&ﬁl@ 1ﬂgf
apparatus a [ i . . ri.Sing. s for
chocki ng-t netReth B 8 A2 ARAgs oy ettt 8100 o £ RERCAE ke BROE

hori zont al &PRPEERE 18. The form ng apparatus according to any one
OL cl Si m 1to 17tﬁng\h&‘61®iiﬂg inbensGhdadih P pIRAitS ofCEHERES ﬁﬂ&hﬁ?jﬁgﬁbﬁﬁpi Bg bar
shaped in a_par t.endi ng. [ OX el in L el .1q.t ottom
defining |i r]i'es.%ech%e e egta(sltg;?r%%\p%g?iﬁ? %IQa h%mﬁtﬁno%p\f%%ng_ or Fn&r?ap egtﬁ‘;e(t}l peélﬁssur face of
adhesi ve sufBiren @afrapyids sreash flizeckion glnrpigusion: Fhich is ane af wodkizectiong- gr oove
shape w th aafallehnic AgorRe atigtbits pline 3RY p@Pendiule k@ihaBottorh Gefiiing 1GRMPRI Si Ng: a

provi di ng St]J?lQ sef eB{e \i’s:(tgll E]rgtl}er%gngﬁg Qﬁ%‘er\{c% ?%Q%E aaﬂa&%u}f%ceathl\a\?mg’gggy Al ace’

a shape formng step of formng-a ri ge- an -gr'oove shape corresponding to
gaps bet weerongupi foymipg gaps dherehshwrrasangya topgvsispryring aorkign sesiiee dyhateance

t hroug hdt he e@@epﬁ thailwaBty of E@fg@ésw@lgite\%@oeﬁomtdﬁﬂ@ug ﬁn@-_ﬁy fitig ﬁg@ bidengdagrpar at us
is noved ov lawing surface on whi the adhesive substance is
provi ded i n?{l#elu%rh L \_/‘?%T%Sesgf 3’6.‘3 fee portwm?n‘f&ngjllﬁ%ec or oﬁéonrr%l?rﬁoq ®accor di ng
to cl ai m 19 b@ter defiping lines' t he forning apparatus is a formng apparatus of

any one of clai megrdspify feardBkettiiCorShdipetly Okddl 8 ghstobfuc SaGRiGdaiaadthehi | e the
addi ti onal %Qnt act portion is in a condition where the additional contact
. . . asgm means to.be ﬁ'ras%e C1by 2 User, an
port|0n|5|n rotrusi of condrtion.
contact means directly or indirectly fixed fo the tongue forming means and
having at least two contact points contacting at least two points on a virtual plane of a
flat surface perpendicular to the direction of protrusion, legs of perpendicular lines
standing on the tongue existence plane from the at least two contact points or the at
least two contact points themselves existing on a contact defining line of a line segment
located on a protrusion direction side from the bottom defining line in the tongue

existence plane.

2, The forming apparatus according to claim 1 further comprising
passing gap changing means which changes an orthographic projection of each of
passing gaps which is open in both directions perpendicular to the tongue existence
plane, the passing gaps existing between the bottom defining line and the contact
defining line.

3. The forming apparatus according to claim 2 wherein the passing gap
changing means is constituted of the contact means including an additional contact
portion which can be in both conditions: a protrusion condition in which legs of the
perpendicular lines extending to the tongue existence plane from the at least two

contact points or the at least two contact points themselves exist beyond a tip end
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portion toward the protrusion direction; and a non-protrusion condition in which the
legs of the perpendicular lines extending to the tongue existence plane from the at least
two contact points or the at least two contact points themselves exist in a counter
direction opposite to the protrusion direction from a minimum protrusion tip end
portion which is located at one position of the most opposite direction among the
positions where the tip end portions of the plurality of the tongues exist to the
protrusion direction or at the same one position as that of the minimum protrusion tip

end portion in the protrusion direction.

4. The forming apparatus according to claim 3 wherein:

the additional contact portion is configured by including a male screw member
having male threads inscribed on an cuter surface thereof; and a female screw member
having female threads inscribed on an inner surface to engage with the male screw;

one of the male screw member and the female screw member is directly or
indirectly fixed to the tongue forming means and the other of the male screw member
and the female screw member is turned in a normal direction or a reverse direction
relatively to the one such that an end part existing on a protrusion direction side of the
other is displaced to have a displacement component in the protrusion direction; and

the end part existing on the other protrusion direction side is at least one of the

at least two contact points.

5. The forming apparatus according to claim 4 comprising a closing valve
with which the end part on the protrusion direction side of the female screw member is
closed when the end part on the protrusion direction side of the female screw member is
located farther toward the protrusion direction side from the end part of the male
threaded portion and the end part on the protrusion direction side of the male screw
member is allowed to stick out of or retreat from the end part of the projection direction

of the female screw member.

6. The forming apparatus according to claim 4 or 5, comprising a finger
grip portion to which force to rotate the male screw member is applied, the finger grip
portion being provided to a portion of the male screw member projecting from the

female screw member in an opposite direction to the protrusion direction.

7. The forming apparatus according to any one of claims 2 to 6, wherein

the passing gap changing means comprises gap width adjusting means fo close the gaps
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formed between the plurality of tongues in a parallel direction to the bottom defining

line.

8. The forming apparatus according to claim 7, wherein the gap width
adjusting means comprises a width adjusting member provided slidably relatively along
the hottom defining line with respect to the gaps such that at least part of the gaps
formed between the plurality of tongues may be closed .

9 The forming apparatus according to claim 8, wherein the width
adjusting member is a plate member having notches in approximately same shapes of

the gaps formed between the plurality of tongues.

10. The forming apparatus according to any one of claims 2 to 9, wherein
the passing gap changing means comprises variable weir means to close the gaps
formed between the plurality of tongues with a variable width toward the protrusion
direction from the bottom defining line.

11, The forming apparatus according to claim 10, wherein the variable
welr means comprises a weir member in a belt shape to close the plurality of gaps
formed between the plurality of tongues over a bottom defining line direction and to
slide freely relative to the tongue forming means in the protrusion direction and the
opposite direction thereto, the weir member having a main surface paralle! to the

tongue existence plane.

12, The forming apparatus according to claim 11, wherein:

an edge portion on the protrusion direction side of the weir member is formed
along the line segment and

the weir member slides such that an angle between a straight line including an
orthographic projection of the edge portion of the protrusion direction side of the weir
member on the tongue existence plane and a straight line including the bottom defining

line may be variable.

13. The forming apparatus according to any one of claims 1 to 12, wherein
the contact means includes at least two or more tip end portions of the plurality of

tongues.
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14, The forming apparatus according to any one of claims 1 to 13, wherein

the grasping means is attachable to and detachable from the tongue forming means.

15. The forming apparatus according to any one of claims 1 to 14,
comprising: a front rising wall member formed separately from the grasping means may
be comprised of such that an orthographic projection of an outer surface of the grasping
means on the tongue existence plane, which has at least a portion appearing on an
opposite direction to the protrusion direction from the bottom defining line overlapping
the orthographic projection on the tongue existence plane, may rise in the opposite

direction to the protrusion direction.

16. The forming apparatus according to any one of claims 1 to 15,
comprising: a stand which can have the forming apparatus stand by itself such that a
tip end of the stand contacts on the horizontal virtual surface.

17. The forming apparatus according to any one of claims 1 to 16,
comprising: means for checking the horizontal level whether the bottom defining line is

horizontal or not.

18. The forming apparatus according to any one of claims 1 to 17, wherein
the grasping means comprises: a grasping bar shaped in a bar shape extending

approximately in parallel to the bottom defining line.

19, A forming method of forming an upper surface of adhesive substance
applied onto a laying surface in a ridge-and-groove shape with a forming apparatus of
any one of claims 1 to 18, compriging:

a providing step of providing the adhesive substance to a laying surface;

a shape forming step of forming a ridge-and-groove shape corresponding to
gaps between a plurality of tongues by passing the adhesive substance through the gaps
between the plurality of tongues as the forming apparatus is moved over the laying

surface on which the adhesive substance is provided in the providing step.

20. The forming method according to claim 19 wherein:
the forming apparatus is a forming apparatus of any one of claims 3 to 6; and
the shape forming step is conducted while the additional contact portion isin a

condition where the additional contact portion is in a protrusion condition.



