SPECI FI CATI ON SCREEN EXTENDI NG FRAME Techni cal Field [0001] The
present invention relates to a screen extending frane in which a
screen for screen printing in a sheet shape or a nesh shape is
extended and is nounted on a screen extending jig for adjusting

tension of the screen in regard ring of printed circuit
boards. Background Art [0002] %@Fm@& rcuit board in the
subtractive process that is m i }Qh?ﬁél’l c/electronic
devices is configured to beS ornerg@v)\ﬂ%ﬁgﬁgg?uc I've pattern by

removi ng unnecessary portions of copper foil stuck to an insulating
substrate, and active and passive elenents are fixed to the
conduct i VEeghaitaeFelby nmeans of sol dering, or the |ike. [0003] In
the subtractive process, after holes are nade on an insulating
substrate, sutl0d$ a gl ass epoxy plate, to which copper foil is

stuck, unnecessary portions of the copper foil is renoved by printing
and et chi ng, ’E DgseRt mvephen, celpips tBélﬁpcé‘F‘?? ?@eﬁgpmmwewﬁé&wm

[ f I of I ¥ ' f

e BN R e S
whi ch i's A ik é&ﬂeh&inﬁgfg%r WESEnMAdlich SEha!sc enainrr‘é%éftﬂ.t%}rmﬁnﬁ fitin
made of a nmetal or a résin, 1's used by formng hol es i mage thereo
and by exiepaiaDcithig: bhees. in a frame with uniformtension, not

maki ng crinkles. [0005]
Background Art

[0002]

A printed circuit board in the subtractive process that is generally used in
electric/electronic devices is configured to be formed with a conductive pattern by
removing unnecessary portions of copper foil stuck to an insulating substrate, and
active and passive elements are fixed to the conductive pattern by means of
soldering, or the like.

[0003]

In the subtractive process, after holes are made on an insulating substrate,
such as a glass epoxy plate, to which copper foil is stuck, unnecessary portions of
the copper foil is removed by printing and etching, and then a conductive pattern is
formed. When soldering is performed by a reflow method, solder cream is printed
further on necessary portions.

[0004]

In screen printing, a screen hoard, which is a mesh-like sheet woven with a
metal or a resin or a sheet made of a metal or a resin, is used by forming holes of
image thereon and by extending the sheet in a frame with uniform tension, not
making crinkles.

[0005]

With regard to a printed pattern, a metal mask where through holes are
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Wth regard to a printed pattern, a nmetal mask where through hol es
are -1- forned on a netal thin plate nmade of stainless steel or the
like is extended in a screen extending frane with tension, ink is
transferred onto the insulating substrate via the through hol es using

a squeege a %nt her ¥hinaplcondu t(i)fv ; ttseS nelor Ide(r3 attern is
formed t _@8 N RVl %FF_IP & (> St OheS dredhheald Hods
not cone é@ééh £ @NEinG GRS frittf l‘]teHsiéH,emﬁ% %%Bﬁfei’re*ae r{% e ﬁ%ula&iﬁg s'upé%rate
runs over from'a gap-causi ng bleedi’ng, Which results Th 1 nacctirate

printing.yih @O rough holsRIst}RS sGltREe, hd tHeadby! Qlcohd\R tRBIRGE Br Re

printed, but there may be warpi hg or wavi ness thereon in sonme cases,
and a matsidal patdetd i foemielithéteyni s sel ected for the squeegee in order
to keep the screen board in tight contact with the printed object,
and the extent@§]t ensi on of the screen is not so tensed. [0008]
However, since the screen .is required {o be as strongly extended as
possi bl e, a rﬁbiﬂ'&s ety f dhe serce boprddees; ROt 0B AIngR) tighteondaet ayith the
i nt ensi vel | led fro our, directiagns, and ext.ended using. .
et ohi rdptest BRI EE hE e St dPin R RNR e, S el i
t her eof . ihg&gﬁﬂtgg’ﬁnﬁ en a netal mesh is used, it can be extended

since the nes es not have a high stretching property but has a

little. Wien pogpefal sheet with no stretching property is used, the
sheet can be extended by connecting the outer circunference of the
cent ered net ah pddmeetshipe B idedifor theesifjedtavibegrirtted, ut ehelei may pe epeping.
[0010] or waviness thereon in some cases, and a material with flexibility is selected for the
squeegee in order to keep the screen board in tight contact with the printed object,
and the extending tension of the screen is not so tensed.
[0008] _
However, since the screen is required to be as strongly extended as possible,
a rigid and sturdy screen frame is prepared, the sheet is intensively pulled from four
directions, and extended using a stretching property of the sheet material and using
a repulsive force thereof,
[0009]
When a metal mesh 1s used, it can be extended since the mesh does not have
a high stretching property but has a little. When a metal sheet with no stretching
property is used, the sheet can be extended by connecting the outer circumference
of the centered metal sheet to a resin sheet having the stretching property.
[0010]
The screen is used as attached to the screen extending frame. If there has
slack, the location of the printed pattern is deviated or the pattern is warped when
the screen is rubbed by the squeegee. In order to prevent such a situation, it 1s

necessary to always give a certain degree of tension to the screen by exerting a

tensile force thereto when printing is performed.
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The screen is used as attached to the screen extending franme. If
there has slack, the location of the printed pattern is deviated or
the pattern is warped when the screen is rubbed by the squeegee. In
order to prevent such a situation, it is necessary to always give a
certain degre f .tension to the screen by exerting a tensile force
t heret o when g?&ﬂging is perfornmed. [0011] For a screen

extending fra i.on. Li f ] he s IS
fixed so as t@%#ﬁ%ﬁn&%@%%@%é&eﬁ égg%fté _ & g%?%@ﬁ&go&rgs‘fh e{gl{l ,ﬁ%and
a tensi ongyald fRlesd ALAPmANt MRS tdlifle $H%R of 3hé §8redR BAsthft, ARA alkRsibR
change the tensile force of the screen. Since both franmes are

requi red dapiabRveant loé Rdiidh theadizgvaess @ ienshd eblkabehatige thecteasileence
the frames have to be robust and large. In addition, the tension

vari abl e éfrthescrfenwhbinhe bhth ames arg resgiiried db Udee streugthi thbt gives a tensile
nmechani s and accordi n%%%/ the frame_ costs hi gher. [00415@_ The,
screen ne@Bs ioohseSCEaa il Bames dave Febe rekust ang darge. t19 asiditin, Hhetension

before and afte rinting, .and to be broyght intq tight contact with
Che i r curiEBlsraRe A i R e FarkSanr Bt g vagrils mdneBhand ror
this rea : i hred to have the stretching property.
I—b\A/ever,sa‘s?:?cr)]%% Ztﬁ%re%?‘g?é %%Sggﬂ%gg not have the stretching property,
it is, in gengggl)] stuck to a nesh nmade of polyester strings,
stainless steel strings, or the like and is used as a screen. There
may be a caseThbeceea neetlsito baskpdratedsesn ake iclrciis boawddoi be priveted bagfee
any extendi ng and reduci ng nechanismis provided in the nounting
portion omdtater memsingnargktaobe brougheinde tighh centaendithghd cixowt bprd vdjen
A screen usipng a nesh is attached to the screen extending frane,
nost |y b;prugmggisaﬁrfaaﬁé W’é‘gé’g%}\‘le?g%d@ﬁéhlstfﬁ@s%?@e?ﬁﬁ%ﬂ P@e{ﬁqued to

attached ;to the screen extendi frame sa |on th creen.is
ecossar IAVBSRE STELT L ERE i HOBE g TaE thh el ekt dfrsaif} talg the
bul ky scr red r 4 .is a
screen eff%%ﬁ?ﬁ%pbﬁﬁﬁg’?%@aﬁ%%ﬁ?F%uggﬁgg%Eﬁﬂ%ﬁéggé%béﬁﬁyﬁggf5§?ﬁ$he
screen usitslflleds BREN strfnga! bagekkd MRl RlikeBhsEaee®l ™ be a case
clanping, or the like. In a case of such the screen extending frane,
it is posghdrke metal amskds ibed a< itdsnardriarthhtheasecameaxtendiap dnd geducune
for storage or transportation when the screen is not in use, but it
i's not eas§chapisst srowded nabkporountihe perraseof thitrhetat maslaomngi the sdreen

printing patterns that are precisely forned thereon as the screen is
thin. [0cbgnding frame.

[0013]

A screen using a mesh is attached to the screen extending frame mostly by
using an adhesive agent, and such the screen is kept attached to the screen
extending frame so long as the screen is necessary. For this reason, when being
not in use, the heavy and bulky screen has to be stored or transported.

[0014]

There is a screen extending frame in a configuration where the end part of
the screen using a mesh is attached thereto by means of winding, clamping, or the
like. In a case of such the screen extending frame, it is possible to remove the
screen from the screen extending frame for storage or transportation when the

screen is not in use, but it is not easy to store or transport the screen without
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Taking the circunstances into consideration, the present inventor has
proposed in Patent Application No. 2002-556010 (refer to Publication
No. W)2002/055304) a device for screen printing in which a screen
extending frame is divided into a screen extending jig having a
tensile force.adjusti.ng nechani smand a screen extending frane in a
si npl e st Y474RR% PRI BAETPS Rt 26C PlRcis i dprmed tﬁar%&%ﬁhﬁsﬁ%ewch
IS provi %%lmﬁth an engagenent nechanismto connect the jig and the
frame with €ach other, and thereby, the screen is attached to the
screen extendifgsframe. [0016] The screen printing device is
described referring to Fig. 1. In Fig. 1 (A, the reference
numeral 1 is Theingcheehcextneds@td teéhsicdrstid)ehs praent axleardimg franme
2 havi ng engagenent grooves 4 is nounted on the screen extending jig
1. To t heprspossenneBatentdh pjichtiamo2 2062-856046n(r8fergo Rublicatch, Nahi ch i s
a sheet that is a metal plate or a resin plate with conductive )
patt er ns WEZREH0BH3G4Ar @ dgrich dprescreent pristing ewhichta sween ghigading frame is

G ng. EHBRL 0 o R LA R TS IE s HBBRTE TRehaRg: 712
1 ) i . i 1 . . y
tr oon DR BhEpRRTHR: LOL Shuli® FSEHNE daol M TS R agioifc

or recta : . . t .
O A e U A R BT e

menbers camdshe thma githheack otiean ask tigrdhy)ghé sarsen i§ Aeativdionthe veidea
| ongi tudi nal direction of each frame nenber represents the "l ength",

t he | engtdxténdomg fameout si de to the inside thereof represents the
"wi dth", and {he iength between a face to which the sheet is attached
and a face tol#HP¢h the sheet is not attached represents the

"t hick " 018 . . Fi .1 (B). d (O. ill i
tho. Soreen exTlatesn printipe sedice in g Shireleltinn i K051 Ry T

B h th at f t i 2 .beij
ot ed on 1 EkR £ @0 WErGEIGER Bl RN Anl RS REIRRE i HRPe, o
of the sergpen SAbeNA ﬁaﬂéﬁﬁﬁviag%'g@n&@ﬂ@&%gr% is"Bo Oﬁ%ghtgéts%f&hng

jig 1. [0019] e engagenent grooves 4 are forne
mount i ng exteiglngfig 1heTs eheetreei tegbdidng framee, 3 satanos idatiched| wWhidhniah

direction of the screen extending jig, and engagenent elenents 5 are

f or med orshestethad ima imegalgilateoraf rasieplaty weth certertdierpatierns formledriy t he

ongi t Uditlrllr%lugﬂihro?é:st iog ri]s ;(1) f111e;tsrﬂestwﬁgl{r g iﬂeeetxvffi%? gi)l?(?ucjtiivg paltgx(‘)nzsof(l)rmed by
through holes, not shown in the drawing, thereto. By extending and reducing the
screen extending jig 1, an appropriate tensile force is exerted on the screen 3.

The screen extending frame 2 is constituted by joining four plate-shaped, or
rectangular tube-shaped frame members together by means of welding, or the like.

[0017]

In description hereinafter, on frame members constituting the screen
extending frame, the length in the longitudinal direction of each frame member
represents the “length", the length from the outside to the inside thereof
represents the “width", and the length between a face to which the sheet is

attached and a face to which the sheet is not attached represents the “thickness".

[0018]



The tensile force to the screen 3 is adjusted by extending or

reduci ng the screen extending jig 1 in the arrow directions shown in
the draw ng where the engagenent elenents 5 are kept engaged wth the
engagenent grooves 4. Conductive patterns are forned using the
screen by traﬁsferr'ng i l§ gvi,th a squeegee not shown in_the drawn
via through hbigsl o@lﬁ] cf" liusgech Toorentug: BE SCTeenBECRding Same sl op ghe

b t d,_ it i . | th t endi

pei no. rouiteet GReRRBE i Be ikt Shfi Sy E A B ROE-H Rat b fome 2
t endi Ng,deh@ Heihiam i : bt >

onl v expencr s P R D A B OO o e sae

screen exifendistikchlcxi@ndn@irhde e Beik hodii€d 5% HRE Berleeh RettdHAY e 10N

the screen extending jig 1 is not efficient. [0022] The screen is
attached to tH#19¢reen extending frame 2 by fixing neans such as an
adhesi ve agent, that is nmounted on the screen extending jig 1, and

the tensile fbheengagement wsepvenek asrfopyed R the mosntiag s&legioh§he isereen
When not bein unted on the screen extending jig 1, slack.or. .the
ke occ et R dRngahs i endah e ion ihe foreen Secndinisierore,
desirable_f hav. ertal r of ns.L.on N,
bei ng. at CASE T JEREER L A BEBeR bk bR Sl HETELED Sl&Mine
screen prijght hidge 4RY IGRittAIRY dRe SfIneH e SbRM el diffRg, | N Whi ch the
screen iéggttacﬁed tcgrfgé scr eeneextnen I ng %éarre,etcﬁlzgg%r een extendi ng
frame i s nmounf@godn the screen extending jig, and the tension of the
screen is adjusted by changing the size of the screen extending jig,
i s di scl osed The fensdadsee Ratthe scican & SpdusBubby eatendmgNoseducing the
2006- 212955, 2006-44180 and 2008-1010 by the present inventor, in
addi t i on seecenrextending pgtl Brthperooe AoseBow. shownt indhaskaying paresbe

Pat ent Lai d- Open Puyblication No. 2000-15777. al so descri bes a screen

printing Y&E e‘ﬂs‘#‘ﬁ‘&e’éts AREEREANEARAYIh therengagsmenf groovegidys 2

and 3 show t ] I ing f t

related art s %nv‘feﬁ%{ﬁ@ﬁ %@%ﬂﬁ‘gg“égﬁpﬁ%ﬁ Eﬁ?@fg{%%%&ggﬁ @6‘8@?@% ﬁ@%wﬂ a

2006- 2129554 AWM the dra g eufoAN RSy, (A) 18 an overal|

view of the screen extending frang, (B) 1S an enl arged expl oded vi ew

of a portion [ippditated by a dashed circle Bin (A , and (O is a

cross-sectional view of a portion indicated by a dashed Iine Cin (B)
[ 0025] When the screen 1s not in use and to be stored, it is most ideal to store the

screen extending frame 2 being mounted on the screen extending jig 1, but since
the screen extending jig 1 having an extending and reducing mechanism is not only
expensive but also bulky, storage or transportation of the screen extending frame 2
attached with the screen being mounted on the screen extending jig 1 is not
efficient.

[0022]

The screen i1s attached to the screen extending frame 2 by fixing means such
as an adhesive agent, that is mounted on the screen extending jig 1, and the tensile
force is exerted thereon by the screen extending jig 1. When not being mounted
on the screen extending jig 1, slack or the like occurs which may cause the screen
deformation. It is, therefore, desirable for the screen to have a certain degree of

tension even being attached only to the screen extending frame 2.



The screen extending frame 10 shown in Fig. 2 is constituted by two
paral l el frame nmenberslla and 11c, two frame nenbers |ib and lid that
are arranged orthogonal to the above frane nenbers and parallel to
each other, and four corner nenbers 13a, 13b, 13c, and 13d that
connect the aﬂgv% four frame nenbers. [0026] On the four frame
menbers 1la, Q% ]llc, and 11d, engagenent grooves 12a, 12b, 12c, and

extending |1 oA AL ShuR BRI ookl Bl Bae, halid i Fhreen
11b, 1lc,; i ey "
renber 113 RGN e FLg R e B LRI VA ag frltie MG O

i nserti onthBGceechdextbmdhg gl AiRT @Rf teaidn (di¢he BERER AU DY hhASng the
formed on one face to be engaged with the engagenent el eirent of the

screen exiizndi thg scregn extdnding jig, sl disclbsatieingapineee Patemt IsidiOpen as to

attach a screen thereto. In addition, both ends of four frame nenbers
11a, 11b,Publicatiogyos.i H0R2129p%,a406-4k1 86 and 2§08-1610 bp thepresent ipyeotort o

152 S0l el lBnt Sl “BhaBir Rt
133 Shown 0 ok Pyl AP S BTSN S Mt

14a of W ghedhexienlmg ff46€ i s a square. The corner plates 17a and
17b have a cross-sectional shape so that the corner plates can be

respectively joogejted and slid in the insertion hole 16a of the frane
menber Ha and the insertion hole 16b of the frame nenber |ib. [0029]
The corner plEge 28ad Bshowsthetcedfigmtation loé thenseeen extending fithae of thehe
frame nenber ha in the arrow direction, the corner plate 16b is

i nser t ed Telatesl Uk ShPWE d Jarsmesp Patens Baisk Opere PubligasiondVase 2006-812955t and

arrow di r@ﬁglﬁﬂ and accordingly, the four franme nenbers Ha, 11b,
11c, and & the four corner nembers 13a, 13b, 13c, and 13cl are

The aor con | THE G inkeT (A 36 o8 SRERN GTR e derbkl Wrechling BR8] B) s
engagenenh &iH8ENE 1gge& bevest £pctag Jhéilg%ﬁag)ggma%ﬁs&' B D] A), and

engagenent grooves 12b, 12c¢, an corner plates inserted

into the (O)sird casBeti@mablicdeof Hpditoni ingielitel &y H@dshed WAeIT ihE€R).
extending jig extends or reduces, whereby the screen extending frane

10 extends and02Huces, and the tensile force is exerted on the

sereen. The screen extending frame 10 shown in Fig. 2 is constituted by two parallel
frame members 1la and 1lc, two frame members 11b and 11d that are arranged
orthogonal to the above frame members and parallel to each other, and four corner
members 13a, 13b, 13c, and 13d that connect the above four frame members.

[0026]

On the four frame members 11a, 11b, 11c, and 11d, engagement grooves 12a,
12b, 12¢, and 12d are formed, with which engagement elements formed on a screen
extending jig are engaged.

[0027]

The four frame members 11a, 11b, 11c, and 11d have the same cross-sectional

shape, and the frame member 11a shown in Fig. 2 (B) as a representative example

has an insertion hole 15a inside thereof and the engagement groove 12a formed on
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[ 0031] A screen extending frame 20 shown in Fig. 3 is constituted
by two parallel frame nmenbers 2la and 21c, two nore frame nenbers 21b
and 21d that are arranged orthogonal to the above frane nenbers and
parallel to each other, and four corner nenbers 23a, 23b, 23c, and

23d that conpect %he f our fr}?ﬁe nmenbers, t sho speC|f| cally in
the drawi M BFeH35F engagedat PBRAECP IRk areAs At $ho sereep sistenging Jl%md

engngenortLER o ARCRE n 2 pief ae'eas BRMRATY Shker RIGTER, 4 hluiH6n "
[0033]  potlaab o foufrrf?dﬁ?e HFZ:HH%@ F%i’awfllbz e, o n%lclldg@% ??}a‘iixeg' %IY &n éﬂgle 03f

sanme cross-sectional shape, an e frame me

(B) as a g®prihesdpmit vetlexenpihediba@sioa. i nsertion hole 25a inside

t hereof and the engagenent groove 22a forned on one face to be

engaged with {08éngagenent el enent of the screen extending jig, and

has a flat face on the other side so as to attach a screen thereto.

In addition, B¢ @@r@@wmﬁmﬁrﬂ%ﬁr@%ﬁ@ea@d 33¢ hapey the ssme  and 21d

have i ncli ned e angle of ., 452 in this exa , whi ch

i ncline t9° ?Sn%e%t @S‘@P‘a dhgco @WE%I@(%W H’glgllgr ?@2@5 2n the

| engt h di r 2 ,
refifes EitIVL %9 ]F“:%e 18 prcﬂv]agd WHI tv& Oa\%\iﬁaI@ %@l&og%%gl

and 23d have e sane s e e corner
(B) as a tb%%@%ei&%lavxﬁai%waplﬁalo% vﬂﬁaﬂrﬁ@ ﬁfé‘rtfﬁl:etl‘ﬁ% SRERET Tl Rier

26a and 26b which are orthogonal to each ol?% have a

cr oss- seqflatendlza sh@peb havé hatodshezctondlehapd 86 Eiat GO cb@ler pEeed eth Bad
slid in the insertion holes 25a and 25b respectively. [0035] The
cor ner p|l‘&SIE02186.1YI igs¢nberbandeelid mt thetingertinn diolé d6n biothe f2Hae oferiiee 1la smd
menber 2la in the arrow direction, the corner plate 26b is inserted
into the thadrseriiom hpls) Whxfihe frampmenhst 1dbr ecti on, and accordi ngly,

t he four fran@gg ers 2la, 21b, 21c, and 21d and the four corner
menbers 22a, 22c, and 22d are assenbl ed together to formthe

screen ext end’f‘l‘f@czﬁﬁl@pﬁla@ '162[ %Olﬁgcl;rted mto the insertion hole 15a of the frame

member 11a in the arrow direction, the corner plate 16b is inserted into the

insertion hole 15b of the frame member 11b in the arrow direction, and accordingly,
the four frame members 11a, 11b, 1ic, and 11d and the four corner members 13a,
13b, 13c¢, and 13d are assembled together to form the screen extending frame 10.

[0030]

The screen is attached to the screen extending frame 10, the engagement
elements of the extending jig are engaged with the engagement grooves 12a, 12b,
12c, and 12d, the corner plates inserted into the insertion holes slide in the
insertion holes when the extending jig extends or reduces, whereby the screen
extending frame 10 extends and reduces, and the tensile force is exerted on the
screen.

(0031]

A screen extending frame 20 shown in Fig. 3 is constituted by two parallel
frame members 21a and 21c, two more frame members 21b and 21d that are

arranged orthogonal to the above frame members and parallel to each other, and
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The screen is attached to the screen extending frane 20, the
engagenent elenents of the screen extending jig are engaged with the
engagenent grooves 22a, 22b, 22c, and 22d, and the corner plates
inserted into the insertion holes slide in the insertion holes when

t he scree

t endi | i tends..or reduces, whereby the screen
ext endi ngpopggﬂg%fbg@b‘!’é%o%’éogﬁ géﬁc%gi ?e@nﬁlat Renfesh &g our drame members,

exerted op t C el at.ed, Art References [00371 Docunent 1:
JP- A 2000%5@%%%&%@% Vé’: K b859%5304 Docurent 3:

JP- A- 2006- 21298F-Qocunent 4. JP- A-2006 44180 Document 5: _
JP- A-2008- 1010 Di scl osure of the Invention Object of The Invention

[ 00381 Thesthe Sotirefimexh&nbeR P 1h] 208 216f add 81D lehPigeddnt GREo RS,
a certain degree of tension on the screen by exerting the tensile

force to 23 28cradn22dham fotmed; ovittewhich drigagemtineelementdiokmed mae sdreen
frame has no fungtion of exerting the tensile force, it is not

possi bl e ¢X8cRHUBE fig2re ¢gagedent tension. For this reason, if the
screen extendi éI]rame is renmoved fromthe bul ky screen extending jig
in order to eW@ i vely use the expensive screen extending frane to

Sl ack oocur s TR EA e ERerbaRERE 4, LR a3 e PR By ol

or cen. ont i) SRCRE TN PRANINS A SRRk Ry S35 B AR AR e
has a insertion hole 25a inside thereof and the engagement groove 22a formed on
one face to be engaged with the engagement element of the screen extending jig,
and has a flat face on the other side so as to attach a screen thereto.

In addition, both ends of four frame members 21a, 21b, 21c, and 21d have
inclined planes at the angle of 45?7 in this example, which incline to the inner side of
the screen extending frame 20 in the length direction.

[0034]

The four corner members 23a, 23b, 23c, and 23d have the same shape. The
corner member 23a shown in Fig. 3 (B) as a representative example is provided
with two corner plates 26a and 26b which are orthogonal to each other, have a
cross-sectional shape so that the corner plates can be inserted and slid in the
insertion holes 25a and 25b respectively,

[0035]

The corner plate 26a is inserted into the insertion hole 25a of the frame
member 21a in the arrow direction, the corner plate 26b is inserted into the
insertion hole 25b in the arrow direction, and accordingly, the four frame members
21a, 21b, 21c, and 21d and the four corner members 22a, 22b, 22¢, and 22d are
assembled together to form the screen extending frame 20.

[0036]

The screen is attached to the screen extending frame 20, the engagement
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[ 0039] The configuration overview of the invention for achieving
the above aimis as follows. According to the invention provided
in the present application, cut grooves are fornmed in the inner sides
and/ or outer sides of connections orthogonally connecting four frane

menbers consti tutﬁ'@% a screen extending frame so that the angl es of
the conneBEMEAEs ehillfgicredl) ERPHEE fiBare cagreasewh the engageaiopt grooves 22a,

B e L R e
ot oSt 1S S TEen SR Mgl L RAUSD BTl

attached §@eéhexteaiR@Trans 80 Exthds '@TRdhdes! Rt tiet RhSie ﬁ%’@e W fddd9

wor k, such as adhesion, is conpleted, setting the extending or
reduci ng thegrceeemof t he screen extending jig to be optinmum then
screen printing is perforned. [0041] It is possible to extend
and reduce the screen extending frane with an extendi ng function by

setting t functi of extending the screen extending frame in a
screen prﬁ%ﬁfeﬁg&ﬁe@}%@mf%MZ] In addition, in order to achieve

t he object of 6(%@7 invention, a gap or an elastic elenent is provided
in each coupIan gf the four frame nenbers so as to give an extending

force to an epndeghed 1. 39EA SHOE 1! ach connections of the frane
menbers, whereby flexi b? ityblg(glg?vgn to the extending frane,

accordi ng to Dbeurhément iw02002/04B30pr esent application. [0043]
For the elastic elenment to be provided, a solid elastic el enment such

as natural rubBbament 3yJPHef006-212858r, or a non-solid spring such as
a plate spring or a coil :{)ri ng can be used, and it is also possible
to further priosweentt:ellBs280Giéht in the gap in the coupling.

[ 0044] Document 5: JP-A-2008-1010

Disclosure of the Invention
Object of The Invention

[0038]

These screen extending frames of the prior art can exert a certain degree of
tension on the screen by exerting the tensile force to the screen when the screen is
fixed thereto, but since the frame has no function of exerting the tensile force, it is
not possible to exert a sufficient tension. For this reason, if the screen extending
frame is removed from the bulky screen extending jig in order to effectively use the
expensive screen extending frame to save space for storage and transportation,
there is a concern that slack occurs in the screen, resulting in deformation of the
screen.

The invention according to the present application aims to provide a screen

extending frame that can prevent the above circumstance.

Means



The screen extending frame nmounted with the elastic elenent is
reduced by a jig such as a screen extending jig having an extendi ng
and reducing function, a screen is attached to the screen extendi ng
frame in that state, and when fixing work, such as adhesion, is
conpl et ed, se&béﬁﬂ t he extending or reducing degree of the screen
extending jig e optimum then screen printing is perforned.

[ 0045] |t LS ssible to redu the screen extendi rame. Wwth
a reduci ng fu:]i‘gfeic(?ﬁﬁ% 4 gqpy?}alqmgfﬁlﬁ]&v%tﬁorb rragglgg}qggtﬁgﬁgogecg@-éﬁ as
extendi nggfipREE iN a screen printing device. [0046] Specific

configurations for achieving the above objective are described in the

foll owi ng (1) At€or{i@)to. thk G¥ehition providéd In ﬂqes?ffeééﬁt plietn) gufl £rEPed fre

a rectangul ar shape which is constituted by Tour frane nenbers having
t he squariprmhdpe the omer seles iand/or anter Sdassefcconnections cxthagyndllyadonaccting
screen is attached to one face thereof, and the other face thereof is
nount ed offuR frameBAMbRTep@ISHEILNZRA Rereen gxtonding fsame 5g thatdhe saglsis g the
function, ni ch cou‘gl f the four frane nepnbers hav

f1exibil iff%l}lrﬁs 0S| hapg @It“;r(}%[&? me memexy IW@%&%W"@%&M&%@ in
f j t ich the four f t
n the cotgprngy Retndl ¥ sine e Rt v FATR T SRt f ity
[ 0049] g@fl:OThe screen extending frame according to (2) above,
in which the four frame nmenbers are solid bodies. [0050] (4)

The screen exThediregn oxtemine fomei Mauited tddh abeMstic Rt ¢ rédilced by a
grooves are fornmed in the width direction of the couplings.
jig such as a screen extending jig having an extending and reducing function, a
screen is attached to the screen extending frame in that state, and when fixing
work, such as adhesion, 1s completed, setting the extending or reducing degree of
the screen extending jig to be optimum, then screen printing is performed.

[0041]

It is possible to extend and reduce the screen extending frame with an
extending function by setting the function of extending the screen extending frame
in a screen printing device.

[0042]

In addition, in order to achieve the object of the invention, a gap or an elastic
element is provided in each coupling of the four frame members so as to give an
extending force to an end of a frame side in each connections of the frame
members, whereby flexibility is given to the extending frame, according to the
invention of the present application.

[0043]

For the elastic element to be provided, a solid elastic element such as natural
rubber or synthetic rubber, or a non-solid spring such as a plate spring or a coil
spring can be used, and it is also possible to further provide an elastic element in

the gap in the coupling.
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[ 0051] (5) The screen extending frame according to (3) above, in
whi ch cut grooves are fornmed in the direction connecting the outer
angl e and the inner angle each of the couplings. [0052] (6) The
screen extending frame according to (3) above, in which grooves are
formed on bottgéaggs of the couplings in the thickness direction.

[ 0053] Adhe screen extending frame according to (6) above,

in which the ooves in.the thickness diregti,on.are f.orned.in the
wdth direcsi SACSTRR Kot RalSIRainEhGRG bR B JRHTRLiL AT by
ext endi ng; J £LaHE; j (O [ ' i he

t hi cknes glgcllg rec tS?% ﬁ&g’rg% %?%%n%e@gn ﬁ?ﬁiég glll regi(::ét’f{:&%rg‘%%dr}ﬁeg g{;'ilﬂg\g&? tiéﬂb%t er

angl e andscréeh istHiRichéd gl ehee@gBe® bxfch@ingdidthé f0hat [S808nd when fiki8y The
screen extending frame according to (3) above, in which through hol es

ar e f or medorkn sutiead hdledsroms ss completddprethingtthe extandiigngsredubgalegree of
(10) The screen extending frame according to (9) above, in which the
t hr ough HbE&sreaneexdierding #g tp hetopsimim hen serecanmadingny nesermader

angl e and the[ddlgﬁ:r angl e each of the couplings.

It is possible to reduce the screen extending frame with a reducing function
by setting the function of reducing the screen extending frame in a screen printing
device.

[0046]

Specific configurations for achieving the ahove objective are described in the
following (1) to (38).

[0047]

(1) A screen extending frame in a rectangular shape which is constituted by
four frame members having the square-shape cross-section, and is used in such a
way that a screen is attached to one face thereof, and the other face thereof is
mounted on a screen extending jig having an extending and reducing function, in
which couplings of the four frame members have flexibility and elasticity.

[0048]

(2) The screen extending frame according to (1) above, in which the four
frame members connect in the couplings, and the couplings have flexibility and
elasticity.

£0049]

(3) The screen extending frame according to (2) above, in which the four
frame members are solid bodies.

[0050]

(4) The screen extending frame according to (3) above, in which cut

grooves are formed in the width direction of the couplings.
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[ 0057] (11) The screen extending franme according to (9) above,

i n which the through holes are disposed in the width direction of the
frame nmenbers. [0058] (12) The screen extendi ng frame according
to (1) above, in which the four frame nmenbers are hol | ow bodi es.

[ 0059] W&ﬁ-) The screen extending frame according to (12)
above, in whi & tch portions are forned in the thickness direction

S%CEE& o To [E3ueen erendne fane Goreh RO ol%nd iR i o
menber o T0GTTLc ooy e iR oR Wanhe e T Frald o] i fing AP

(13) abowgwhkﬁtm@t@hmhgg not ch portlons are fornmed in the direction

connecting the outer angle and the inner angle each of the couplings.

[ 0062] [WGR] The screen extending frame according to (12) above,

'n whieh the (6) The screen extending frame according to (3) above, in which grooves
are formed on hoth faces of the couplings in the thickness direction.

[0053]

(7) The screen extending frame according to (6) above, in which the
grooves in the thickness direction are formed in the width direction of the frame
members.

[0054]

(8) The screen extending frame according to (6) above, in which the
grooves in the thickness direction are formed in the direction connecting the outer
angle and the inner angle each of the couplings.

[0055] |

(9) The screen extending frame according to (3) above, in which through
holes are formed in the thickness direction of the couplings.

[0056]

(10) The screen extending frame according to (9) above, in which the
through holes are disposed in the direction connecting the outer angle and the inner
angle each of the couplings.

[0057]

(11) The screen extending frame according to (9) above, in which the
through holes are disposed in the width direction of the frame members.

[0058]

(12) The screen extending frame according to (1) above, in which the four

frame members are hollow bodies.

[0059]
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notch portions are formed in the width direction of the frane
menbers. [0063] (17) The screen extending frame according to
(16) above, in which the notch portions are fornmed in the direction
connecting the outer angle and the inner angle each of the couplings.

[ 0064] éﬁ The screen extending frape aczor ding to (12) above,
in which thro ﬂ‘@ﬁégr%?rrleﬂ%wd%@@ﬁiaﬁleméomgo €bVEgs ép Fhéch notch

t hi ckness_dj.rection of .th a (19) The

scr oo o BHAT Y Pated 1L 8 TGRS S oayontiove ‘JOPHh%’ﬁch the thr ough
hol es are dis in the dlrectlon connecting the outer angle and
the inner angle each of the couplings. [0066] (20) The screen

LT £ STRIBE Sk, el pRe ol 1) M
directi grncmd':h pweiohs ape forardden she dh@g%aorthggona?to Shrégllongltlldr;r?al direction of
the frame members.

[0061]

(15) The screen extending frame according to (13) above, in which the
notch portions are formed in the direction connecting the outer angle and the inner
angle each of the couplings.

[0062]

(16) The screen extending frame according to (12) above, in which the
notch portioﬁs are formed in the width direction of the frame members.

[0063]

(17) The screen extending frame according to (16) above, in which the
notch portions are formed in the direction connecting the outer angle and the inner
angle each of the couplings.

[0064]

(18) The screen extending frame according to (12) above, in which through
holes are formed in the couplings toward the thickness direction of the frame
members.

[0065]

(19) The screen extending frame according to (18) above, in which the
through holes are disposed in the direction connecting the outer angle and the inner
angle each of the couplings.

[0066]

(20) The screen extending frame according to (18) above, in which the
through holes are disposed in the direction orthogonal to the longitudinal direction

of the frame members.

-13 -



(21) The screen extending franme according to (18) above, in which the
t hrough hol es are disposed in the wwdth direction of the frame
menbers. [ 0068] (22) The screen extending frame according to (1)
above, in which the four frame nmenbers are two-tier hollow bodies
including a hgédﬁ%}jv body having a plane onto which the screen is
attached and | ow body having a plane onto which the screen is

not attached. 0 . re xtending frame aceordi ng
to (22) above,(z[li(jn%isg eeﬁoéx(%%ﬁdﬁ%—‘?&a%%sacgg%fq%fong%g}i ﬁ{’?‘ﬁelr{ Wﬁ&c%nt S
directio i ; ' e onto
Gt ot enEbughRIEOHR) diSfhsdt) ih F%%%‘*th%egﬂ?%i’? B Bomb Medibade of ng
frame accordi fgpeRd (23) above, in which the notch portions are forned
in the wwdth direction of the couplings. [0071] (25) The screen
ext endi ng fraf@2)adborsdiaey ¢xterfdizy framevascordmgin € abowh ipedidhothe fane
formed on a wall face in the thickness direction of the frane side of

t he upperiraiag meseharswre Hg-tien holhew hadiesii¢ludipg advellswdhody[ Iy a plane
26) Th 1 .ext endi ng. f ing t 2). above, in whj
{br bugh HENBSTIHE KGR AR irAtERBehaR] & Fialaw ok RViok kAbe 61 PBED B
of the frsg{j&n[s%gﬁg?{taéﬂb%.uloper hal f hol |l ow body in the two-tier

hol | ow body- (27) The screen extendi ng frame according
to (1) above,[gogggMich the four frame nenmbers are individual units,
adj acent frane nenbers are joined by a corner nenber, and connections
of the four f23reTherbaea anchdifefrhmeracearditgr tove2®) esilsoveaitewhich notch

flexibility and elasticity. [0074]
portions are formed in the thickness direction of the coupling of the hollow-body
having the plane onto which the screen is attached.

[0070]

(24) The screen extending frame according to (23) above, in which the
notch portions are formed in the width direction of the couplings.

(0071]

(25) The screen extending frame according to (22) above, in which notch
portions are formed on a wall face in the thickness direction of the frame side of the
upper half hollow body in the two-tier hollow body.

(0072]

(26) The screen extending frame according to (22) above, in which through
holes are formed on the wall face in the thickness direction of the frame side of the
upper half hollow body in the two-tier hollow body.

[0073]

(27) The screen extending frame according to (1) above, in which the four
frame members are individual units, adjacent frame members are joined by a corner
member, and connections of the four frame members and the four corner members

have flexibility and elasticity.

[0074]
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(28) The screen extending frane according to (27) above, in which end
faces of connecting portions to which the four frane nenbers are

adj acent are faces inclined in the longitudinal direction of the four
frame nenbers, and gaps are fornmed between respective i nclined faces.

nowhi ch end (20LTRERCERRGRERAIGE FOF RORERE G e PRV UM
rember s ok A ARRRLAY Sk BEC \Np&;&f E%ah e hangLiugl nah di seti on

of the four fr astic enen sTare’inser

respecti vigelifigl 1hrtﬁg I(f)l%iﬁl%hnai @Ré&lon of the fﬁ@ﬂaﬁ@%&ﬁﬁ@r@”arﬁ?‘%@ﬁ%@r@g

frame according t above, in which the elastic elenent Is nmade

of naturdbnﬁabbemm@mlﬁ%p@ﬁﬁeuﬁdﬁmbﬁeks.[0077] (31) The screen
extending frame according to (29) above, in which the elastic el enent

is a coil spr[OQj’5][0078] (32) The screen extending frarre

according to i ‘)9 above, in which the elastic elenent is. a
spring. [0079}29 Thesemgpqaﬁ@l@@g&éwee%@@mg@ @@rrébcaf@emwhwgw

R e Ayt ro g AR Iy LCRS AR aggﬁwgcem %8s
| onor ¢ udlialned!ih ¢ bk bt 6ﬁtﬂﬁ%@§§§§%e&éﬁ H{ @hederer s

ar e rectang para S are
i nserted é&h@ﬁt@m{é R aResh rés@l)eeﬁv@fnchﬁ@d facagre menbers and the

corner nenbers

[0076]

(30) The screen extending frame according to (29) above, in which the
elastic element is made of natural rubber or synthetic rubber.

[0077]

(31) The screen extending frame according to (29) above, in which the
elastic element is a coil spring.

[0078]

(32) The screen extending frame according to (29) above, in which the
elastic element is a leaf spring.

[0079]

(33) The screen extending frame according to (27) above, in which end
faces of connecting portions to which the four frame members are adjacent are faces
orthogonal to the longitudinal direction of the four frame members, the corner
members are rectangular parallelepiped shape, and elastic elements are inserted
between the orthogonal faces of the frame members and the corner members.

[0080]

(34) The screen extending frame according to (33) above, in which the
elastic element is made of natural rubber or synthetic rubber.

[0081]

(35) The screen extending frame according to (33) above, in which the
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(34) The screen extending franme according to (33) above, in which the
elastic element is nmade of natural rubber or synthetic rubber. [0081]
(35) The screen extending frame according to (33) above, in which the
el astic elenment is a coil spring [ 0082] (36) The screen
extending fra accordlng 33) above, in which the elastic el ement
is a | eaftld Fﬁ%SHwP bisssf i spri g(37) A screen printing apparat us,

I ncl udi ng a &ﬂ? Ismfor nounting a screen extending frane, and a
mechani sm f or “extendi ng and reduci ng the nounted screen extendi ng

frame. Brief PgpcrihptdAtbnOdxttAEnPRAMESoidIBH (33) abb, 1r}wh1ch the

Il lustrates a screen extending jig and a screen extendlng ranme of
t he rel atelastity élemehgis R1daf bpidiig.at es a configuration of the screen

extending frame of the rel ated
[0083]
(37) A screen printing apparatus, including a mechanism for mounting a
screen extending frame, and a mechanism for extending and reducing the mounted

screen extending frame.

Brief Description of the Drawings

[0084]

Fig. 1 illustrates a screen extending jig and a screen extending frame of the
related art.

Fig. 2 illustrates a configuration of the screen extending frame of the related

Fig. 3 illustrates another configuration of the screen extending frame of the
related art.

Fig. 4 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 1.

Fig. 5 is an illustrative function diagram of the screen extending frame
according to Embodiment 1.

Fig. 6 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 2.

Fig. 7 is an 1llustrative function diagram of the screen extending frame
according to Embodiment 2.

Fig. 8 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 3.

Fig. 9 is an illustrative configuration diagram of a screen extending frame

according to Embodiment 4.
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art. Fig. 3 illustrates another configuration of the screen

extending frane of the related art. Fig. 4 is an illustrative
configuration diagramof a screen extending franme according to
Enbodi ment 1. Fig. 5is anillustrative function diagramof the

screen extendj frame, ccordl n Enbodi nment Fig. 6 is an

I st ati ve EGAADgEARAR GRS GRS CEREEM Ob2 SrRem RGNS rame
accordin Fig. 7 is an illustrative function

di agram %CEﬁ%(Eﬁggreengémgenﬁds I'ng frame according to Enbodi nent 2.

Fig. 8 is an pld 4$tgah '11Y1?stfa@i%'c6ﬁﬁ§}rhé?6h Hiagﬂﬁﬁﬁm ﬁeﬁcéx%@ﬂhlﬁghﬁﬂl@ ng

frame accordi ng to Enbodi nment I's an i1llustrative

conf i gur adccomlish ﬁgEﬁﬂjbﬂifm@tSﬂ;l’een ext end| ng frane according to
Enbodi ment 4. Fig. 10 is an illustrative configuration according

t o Enbodi ment Fig. 12 1s aEii]@stmlivEs:oafigurhﬂimrstliagtahwefacsmfeiegwxaeridixn'g frame
according to Enbodinent, 6. Fig. 12 is an illustrative
confi gur a?tCFW%BbEﬂibﬁélm@tﬁnbodl rrent 7. Fig. 13 is an

illustrative n urat ccor di. t 0o odi nent 8. )
191 fl.JS 95 an 11 ustra ve con g ation diagram gFa screen extending frame

according to Embodiment 8.

Fig. 14 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 9.

Fig. 15 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 10.

Fig. 16 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 11.

Fig. 17 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 12.

Fig. 18 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 13.

Fig. 19 1s an 1illustrative configuration diagram of a screen extending frame
according to Embodiment 14.

Fig. 20 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 15.

Fig. 21 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 16.

Fig. 22 1s an illustrative configuration diagram of a screen extending frame
according to Embodiment 17.

Fig. 23 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 18.

Fig. 24 1s an 1llustrative configuration diagram of a screen extending frame
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Fig. 14 is an illustrative configuration according to Enbodi nent 9.

Fig. 15 is an illustrative configuration according to Enbodi nent 10.
Fig. 16 is an illustrative configuration according to Enbodi nent 11.
il

Fig. 17 is an | ustrative configuration according to Enbodi nent 12.
Fig. 18 is a .iIIuEtra jve g@nfiguration according to Enbodi nent 13.
Fig. 19 i%cging fQEmPatimentdng i gurati on according to Enbodi ment 14.
Fig. 20 is angi siratyve configurati-on,according to Enbodi-ment 15.
Fo. 21 is anfia prdt pREMREEBRIO B RGN BEER Bf Adcienarmet R o
Fig. 22 ig.8%dd t+Biabing cdonfi guration according to Enbodi ment 17.
Fig. 23 i scan rli #ust ratﬂini(/e ?gnf I guration according to Enbodi nent 18.

Fig. 24 is anFigl b@s¢ aRilluseracion ichafigiahiion diagind of 8t @enaxb@d@@N frame
extending frame diagramof a screen extending frane diagram of a

screen excendinggtd Enirodidieag2Am of a screen extendi ng frame di agram of
a screen extendi ng_frar_re di agram of a_screen extending frame di agram
of a screen ekiZeAdinhan flfustiatige Agrdenchagiamof dhe seseen matenling fame

di agram of a scre xt.endi frame di agram of a screen extending
frame di é’ﬁ?gmflgfmgﬁ@spé‘wné%&endi ng frame diagram of a screen

cxiendi g, {1 o 00l el BB CBEER AT h 3B e
according to Embodiment 22.
Fig. 29 is an illustrative function diagram of the screen extending frame
according to Embodiment 22.
Fig. 30 is an illustrative configuration diagram of a screen extending frame
according to Embodiment 23.
Fig. 31 is an illustrative function diagram of the screen extending frame

according to Embodiment 23.

Mode for Carrying out the Invention

[0085]

Hereinafter, embodiments of the invention according to the present application
are described with reference to the drawings.

A screen extending frame to be shown in embodiments is a screen extending
frame m a rectangular shape and used, when a screen is attached thereto, by being
mounted on a screen extending jig having an extending and reducing function. It is
constituted by a first frame member and a third frame member that are arranged in
parallel and have the same length, and a second frame member and a fourth frame
member that are arranged in parallel and have the same length, the cross-sections
of the first, the second, the third and the fourth frame members are square, one
faces of the first, the second, the third and the fourth frame members are plane to

which the screen is attached. A rectangular screen extending frame is formed by
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according to Enbodinent 19. Fig. 25 is an illustrative configuration
di agram of a screen extending frame according to Enbodi ment 20. Fig.
26 is an illustrative configuration diagramof a screen extending
frame according to Enbodinment 21. Fig. 27 is an illustrative function

Fi o 26, {COBRCHTH (16 st AHG CkoRICoB IO EETh i OFc QRS aR third frame
11 st r atPoROP 57 BN AR I IR R et i 88 e dnd e 5 ng

to Embodifgnt nfetnbdis Jandhe! orAdhs! dftHS sedleh &t &MY Sihata @ RoHARERE 36
a screen extending frane
to have flexibility and elasticity.

[0086]

In screen extending frames of Embodiments 1 to 20 shown in Figs. 4 to 25,
four frame members constituting the frame each are formed in a single unit, and in
screen extending frames of Embodiments 20 to 22 shown in Figs. 26 to 31, four
frame members constituting the frame each are formed in separate units.

[0087]

In Embodiments 1 to 12 described with reference to Figs. 4 to 15, flexibility of
the couplings of the solid screen extending frames 1s obtained through cut grooves
formed in the couplings of the frame members in the width direction.

Embodiment 1 |

[0088]

Fig. 4 shows a configuration of Embodiment 1, and Fig. 5 illustrates the
function of Embodiment 1.

In Fig. 4, (A) is an overall view of a screen extending frame 30, (B) is an
enlarged exploded view of a portion indicated by the dashed circle B in (A), and
(C) is a cross-sectional view of the portion indicated by the dashed line C in (B).

[0089]

As shown in Fig. 4 (A) of the overall view and Fig. 4 (B) of the enlarged
exploded view, the screen extending frame 30 is assembled with four frame
members 31a, 31b, 31c, and 31d to be formed in a rectangular shape, and structured
by fixedly joined by means of welding, or the like.

[0090]

On the four frame members 31a, 31b, 31c, and 31d, engagement grooves 32a,

32b, 32c, and 32d with which engagement elements formed in a screen extending jig

are engaged each are formed.
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according to Enbodinent 23. Fig. 31 is an illustrative function
di agram of the screen extending franme according to Enbodi nent 23.

Mode for Carrying out the Invention [0085] Herei nafter,

enbodi ments of the invention according to the present application are
descri bed V\Atﬁmﬁer ence to the draw ngs. A screen extending
frame to be s in embodinents is a screen extending frane in a

rectangul ar SHane AflcusEdy MOGhA A1 BEe! Bief Ul ARDRHRLNSLSR G Y an

bei ng nount ed ofi screen ex |ng jlg SVPRG %A

reduci ng §1yebhRe 1ﬂ1ﬁer' a?lg@fbsﬁﬂetdift&daﬂﬁfe By Eher gr%bo{ré Qg? hrf"ﬁiébﬁﬁe@&ﬁe df

third frame nmenber that are arranged 1 n paral ave the sane

l'ength, amd jéins ef ardfrimamermperod1band Fcffeoi tthe inmangRNbahe ohedr Aigk;
arranged in parallel and have the sane |length, the cross-sections of
t he firstg cuthgroger3dalin theannés side ahthd jomtfauhe frafreamembersd 3t sarat 81d
square, one faces of the first, the second, the third and the fourth

frame merfBapdheinnesangle oothgruser ange; sadaeenti goare dithigthenner side of

rect angul ar .sc tendl or.mred connect.i the first
ind tha- 46 JREE BF ek rERsaatoceb T8 aod g i b bR ARGerP e CRERAn
t he thir(rj?D &.ﬂgé@ fourth franme menbers, and the fourth and the first
frame nenbérs, and the corners of the screen extending franme are
configured somggg# o have flexibility and elasticity. [0086] In
screen extending frames of Enbodinments 1 to 20 shown in Figs. 4 to

25, four frangll o thiefodr ¢anst neuiberg314)S1by 316 andchd duee tioy smde i n a

single unit, and in screen extending frames of Enbodi nents 20 to 22

shown in @os;sseczenalcshane, the engdgeammt igrotrer 32acwitb twitich amgngagenfandme

each are glgégl?tdofl tge Ssglpe?ernaex%erlljdrllrllgt ig 1s[ gr?g837g]ed 1s formed on one face of the frame
member 31a as shown by the cross-section in Fig, 4 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0093]

When the screen is attached to the screen extending frame 30, the
engagement elements of the extending jig are engaged with the engagement
grooves 32a, 32b, 32¢, and 32d, and the extending jig is extended and reduced, the
screen extending frame 30 extends and reduces, and accordingly, the tensile force
to the screen 1s adjusted.

[0094]

The function of the screen extending frame 30 is described referring to Fig. 5.

The screen extending frame 30 configured by the joined four frame members
31a, 31b, 31c, and 31d is pressed in the directions of the black arrows using a tool
such as the screen extending jig, a clamp, a vise, or the like, not shown in the
drawing. For this reason, as the open ends of the cut grooves 33a, 33b, 33¢, and
33d reduce, the frame members 31a, 31b, 31c, and 31d inwardly bend, and the

screen extending frame 10 is reduced, and resulted a reduced screen extending

frame 30’ constituted by curved frame members 31a’ , 31b’° , 31c¢’ , and 31d’
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In Enbodiments 1 to 12 described with reference to Figs. 4 to 15,
flexibility of the couplings of the solid screen extending franes is
obt ai ned t hrough cut grooves forned in the couplings of the frame
menbers in the width direction. Enbodi nent 1 [0088] Fig. 4 shows
a configuratiﬂq %ﬁ Enbodi ment 1, and Fig. 5 illustrates the function
of Embodi ment 499 In Fig. 4, (A is an overall view of a screen

extending fr is nl ar ged, expl oded v .0f -2 ti on
ndli cat ed by ¢ e dtgerer s el B BEFHELR SR St sl %"
Cross-sechk fa‘ﬁh@ﬂoﬁ?foﬁﬁ% [pertion indicated by the dashed line Cin
(B) . [0089 hown in Fig. 4 (A) of the overall view and Fig.
4 (B) of the mﬂ%ﬂged expl oded view, the screen extending frame 30 is
assenbled with four frame nmenmbers 31la, 31b, 31c, and 31d to be forned
i n a rect angulmathesttatpevheedixatipuof tireesktrbgn to Kedtaduted sadebh extemding of
wel ding, or the like. [0090] On the four franme nenbers 3la, 31b,
31c, and foarge @ngagé%aketgi ébwgesa@g fogpifo thegeduged m@mﬁxtﬁnmﬁg diqme

engagerent,. ol eIent 5 LR TeLeh L iliSRY (RELEIE M i, & BCHARSLSREY

[0097]

When the pressing force to the reduced screen extending frame 30°  is
released, the curved frame members 31a’ , 31b° , 31¢’ , and 31d°  that inwardly
bend will return to the shape of the state of not being compressed, and as the open
ends of the cut grooves 332’ 33b’ ,33¢’ , and 33d’ open widely, the reduced
screen extending frame 30 extends, and accordingly, a tensile force is exerted on
the screen attached to the screen extending frame thus extended.

[0098]

Since the tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the state where the
screen is simply fixed to the screen extending frame, and there occurs no sagging in
the screen.

[0099]

As 1s obvious from the above description of the function, the screen extending
frame gives a tensile force on the screen even when the extending jig is not used,
and therefore, it is possible to perform screen printing only with the screen
extending frame alone without using the screen extending jig.

[0100]

Insertion of a solid elastic element such as natural rubber or synthetic rubber
or a non-solid spring such as a plate spring or a coil spring into the cut grooves 33a,
33b, 33c, and 33d enables protection of the open ends and supplementation of
elasticity.
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A cut groove 33a in the inner side of the joint of the frame nenbers

3la and 31b fromthe inner angle to the outer angle; a cut groove 33b

in the inner side of the joint of the franme nenbers 31b and 31c from

the inner angle to the outer angle; a cut groove 33c in the inner

side of the.joint of the frame nenbers 31c and 31d fromthe inner
FrobSitiot 2

angle to angl e; and a cut groove 33d in the inner side of
the joint of F rame nmenbers 31d and 31a fromthe inner angle to
the outer angle are formed. [0092] Al'l of the four frane nenbers

3la, 31b, 3lcEnfding $@Mﬁinbb%g%ﬁ6&f;ﬁﬁ§€ﬁ1b%ﬁﬁﬁér&”lais $HoRRein 1i8E6, and
engagenent groove 32a with which an éngagenent el enent of the screen

ext endi ngheifgnétionesfd@gbodiient Grigddsaibedefdrang tofFig.le frame nenber
3la as shown by the cross-section in Fig. 4 (C, and the opposite
face is set th the drapingdA)nismndereralbviewt efch sedeen sxtanding frametdd, (B) is

[ 00931 en the screen is_attached to the screen extendi ng frane
30, the cHEGHEREREIURATIEY 6f 4 PREBAIAIAEY 3 i1 Gisdmban e A he

engagenment.\grooves 32a,. 32b. 32 and 32% th xt.endi jAg 1S
extonded T B atimsettinit el ek eBRihnmaa R SR A .
reduces, and B(;Q)Qgrdi ngly, the tensile force to the screen is

adj usted. [00 ZE] he function of the screen extending frane 30 is

described refgg @h@@nmﬁgg'.% (R) of the w&aﬁ%@ﬁ@n@ﬁ%rﬁiia&g dfrtaaenBPged |
configured by the joined four frame nenbers 3la, 31b, 31c, and 31d is

pressed iexpidided digvecthiesuseanf exdthmdibi faknead(r Bvssembled with dalr fBamd as

t he screen extendi ng l!)ltglg a clanp, a vise, or the like, not shown in

t he dr awiragmbexsrdkaniib,rHasanl 4k&tq be fopwd lardecemgule sbane, gnd shwstured

33a, 33b,, 33c, and 33d reduce tﬁ? frarrg‘? nbers 3l1a, 31b, 31lc, and
weking. 08 6% HE

31d i nward §xadbnipmedby means o R OB €frame 10 is reduced, and
resulted a reﬂg%gﬁl screen extending frane 30" constituted by curved

frame nenbers 31b' , 31c' , and 31d' . [0095] Then, the

screen is fixg éﬁ?f%ﬁ%%%@ﬁﬁeﬁ&%ﬁ&%l%hf&%ﬂ%ﬁr H{enpgrcgﬁgé‘ﬁzé’,f

adhesion, or t e state ere_flx lon o
screen t a2bne2d, edu Qe witH eaichexigapeibgt élemdBts3drmed i€ QbReRtegtbnditeiig

pressing force to the reduced screen extending frane
are engaged each are formed.

[0104]

An inclined cut groove 43a in the inner side of the joint of the frame members
41a and 41b from the inner angle to the outer angle; a narrow inclined cut groove
43b in the inner side of the joint of the frame members 41b and 41c from the inner
angle to the outer angle; a narrow inclined cut groove 43c in the inner side of the
joint of the frame members 41c and 41d from the inner angle to the outer angle; and
a narrow inclined cut groove 43d in the inner side of the joint of the frame members
41d and 41a from the inner angle to the outer angle are formed.

[0105]

Furthermore, there are formed on the frame member 41a a narrow cut groove
44ab from the outer side orthogonally toward the inner side at the joint with the

frame member 41b and a narrow cut groove 44ad from the outer side orthogonally

toward the inner side at the joint thereof with the frame member 41d; on the frame
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30" exerted by the screen extending jig, the clanp, the vice, or the
like is released. [0097] When the pressing force to the reduced
screen extending frane 30' is released, the curved franme nenbers 3la
, 31b" , 31c' , and 31d' that inwardly bend will return to the shape

of the state_ of not being conpressed, .and_as the .Qqpen ends of the, cut
ot ooves FBGTDGBATD 2 ngrow it gows ADALEER HE QLS Sink orthoaoRlY tewrkkihe

oxer ted SRR ERe 3P mE RN (A0 BsRETRERRRE A aft A ARy e Sed e
ext ended. ﬁr&rﬁqggbutert %degbﬂﬁ@g(ﬂﬁﬁy keRSid GicliRh&SsilS aﬁfﬂ;er foifl tB¥RRf IWint(Ag

state of not using e extending J1g, It IS possi to keep the

screen t ordifie nferhlfdis41eN of RO fiathd Membealtc WhekiRw e Hesaenddbsirémaky
fixed to the screen extending frame, and there occurs no sagging in

t he scr eenter §i00 @fthogonallstomardthd mnsr fide rat the jcatowith dbe dmimet inembef
the function, the screen extending frame gives a tensile force on the
screen evE® apdlenhnamew ot gﬁanmgéliljf:plgr% theyputgs sifle eriepgonalietayyasd the inner

PoseL B BUEHP. JRESP RS BB Bl SR 2 00
I nsertion, 1?%1’6@3 r%‘a% F%g@%aﬁhk Tﬁ‘o% B Blter léﬁﬂ a@gﬂ%ﬂéﬁdf& Qﬁé intler side at
g or a

]
synt heti c non-soli'd spring suc € spring o

coi | sprigg jhifit Fith"BeFIMOMRANRS £33nd33arrodpCut FRdveIddL 3R 8% outer
protection O0f the open ends and supplenentation of elasticity.

Enbodi merdide2oftBdgbhhlly towardnihe dhmendide aotheabing dhdneofr@ithftyie fhme member
Enbodinent 1 is shown in Fig. 6, and the function of Enbodinent 2 is
descri bedtlpeferring to Fig. 7.

[0106]

All of the four frame members 41a, 41b, 41c, and 41d have the same
cross-sectional shape, the engagement groove 42a with which an engagement
element of the screen extending jig is engaged 1s formed on one face of the frame
member 41a as shown by the cross-section in Fig. 6 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0107]

When the screen is attached to the screen extending frame 40, the
engagement elements of the extending jig are engaged with the engagement
grooves 42a, 42b, 42c, and 42d, and the extending jig is extended and reduced, the
screen extending frame 40 extends and reduces, and accordingly, the tensile force
to the screen is adjusted.

[0108]

The function of the screen extending frame 40 is described referring to Fig. 7.

In the drawing, the screen extending frame 40 configured by the joined four
frame members 41a, 41b, 41c, and 41d is pressed in the directions of the black
arrows using a tool such as the screen extending jig, a clamp, a vise, or the like, not

shown 1n the drawing. For this reason, as the open ends of the cut grooves 43a,
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In the drawing, (A) is an overall view of a screen extending frane
40, (B) is an enl arged expl oded view of a portion indicated by a
dashed circle Bin (A) , and (C) is a cross-sectional view of a
portion indicated by a dashed line Cin (B). [0102] As shown in

Fig. 5 (A),.oof the overall viewand Fig. 5 (B). of the en] arged ,
oxoi odedt o3t rmd L A retiadn S nd in @ aherd Pondinaien foivh 4B6ur43d
frame nenbe 41 41 41 n d be b i r ul.ar
shape, and %@Pu’c ubraedg%]glc f%‘?‘éﬁ’% éi’niesgcbyﬁnééagg%fi ga(V\gl’ I%E&%H%rljngwgers
li ke. 10103] 41b, 41c, 53U LI irdvRistily| JHARECBRBRAE str@n dddhdiftl fram@Nb Bhlich
engagenent grooves 42a, 42b, 42c, and 42d wth whi ch engagenent

el ement s fedut@l) ahth reqnledm axiead sti@eh ie§tchdgehgagad’ eawhsafuged by med.

[ 0104] An inclined cut groove 43a in the inner side of the joint
of the freedecadeirvoe snemberandad ity ondldie, amhétd’angl e to the outer
angle; a narrow i icl ined cut groove 43b in the inner side of the
joint of the @ menbers 41b and 41c fromthe inner angle to the
outer angl e; narrow.i nglinged cut.groove 43c i.n the inper.side of
Che'joint of THe SrcahdsiBrbareddbend sarorp e trntin famelbr bhgiens of

t he outer ; l_atrin]g narrow i nclined cut groove 43d in the inner

si de of t%dggjgéﬁ’n? 0 l e frame nembers 41d and 4la fromthe inner
angle to the puygl angle are forned. [0105] Furthernore, there
are formed on the frane nenber 4la a narrow cut groove 44ab fromthe
outer side orlhhganatelwhdrevixation e thenseeers tol theatedubed s@esh extdndirghe
frame nenber 41lb and a narrow cut groove 44ad fromthe outer side

or t hogondtdme dBwansicempletediéhe prassingtfordecto) the medudedrssofennistthndihg frame
frame nenpher 41d; on the franme nenber 41b a narrow cut groove 44ba
from t he 4ut ExedediBY $he RIFGER&RISAdNERS, dhe Kl tbe viseder Hie kiels slgased.
with the frarrg1 jwber 41a and a narrow cut groove 44bc fromthe outer
si de orthogon II[I‘; toward the inner side at the joint thereof with the
frame nmenber ’ -frfglcqe 4 : oye 44ch
fromthe out e\fﬁlgli,l é@%ﬁ%ﬁ‘&&ona y 0\;\9/%(51%“]‘%gi h%r%é)&g%@g% ﬁ%@r&t %(g ] gslcnt

Wi th the rbl-ag@, Teerbame/hBmBBEs &1d1ar AW CYlc’ 0T QRY 81dP4Cehat iRRAANLs RN LAl
side orthogonally toward the inner side at the joint thereof with the

frame nmenbanrn4ddhe shabeoof thbatdte ane bemgmpidshed, nat aOtMecodenge@iBvE the
44dc fromthe outer side orthogonally toward the inner side at the
joi nt witcht gaoves 48®’ méBber 43dc, 434 a4dady’'r od3balit, 4§booyd3d¥dadIaddm 43de
outer side grthoganally toward the inner side at the joint thereof
with the Aafe ABfifsad 4 19pen witlgly) the redyced sereen exteading frame 4enpeends,

4l1a, 41b, _41c, d.41d. h t.h - [ | sh .t
R R 1 R e g B L
ext endi ngpjd Q}Eﬂ&ﬁ?ﬁggaged is formed on one face of the frame nenber

41a as shown cross-section in Fig. 6 (C, and the opposite
face is set tipipg] a plane in order to attach the screen thereto.

Since the tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the state where the
screen 1s simply fixed to the screen extending frame, and there occurs no sagging in
the screen.

[0113]

As 1s obvious from the above description of the function, the screen extending
frame gives the tensile force on the screen even when the extending jig is not used,

and therefore, it is possible to perform screen printing only with the screen
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[ 0107] Wien the screen is attached to the screen extending frane
40, the engagenent elenents of the extending jig are engaged with the
engagenent grooves 42a, 42b, 42c, and 42d, and the extending jig is
ext ended and reduced, the screen extending frame 40 extends and

reduces, and accaordingly, the tensile force tpo the screen is

adi ust ed. SERGEE TR HlaBs PGRUbESERNS SHEER SSANSHE 7 frame 40 i s
descri bed ref ﬁ(%fll gto Fig. 7. In the drawi ng, the screen
extending fra AZ} configured by the joined four frame nenbers 4la,

41b, 4lc, andrfkdflidrSof §9RFEadtt LBRet 58I ACRSuRA rhbtferWraghtRiticWBher

using a tool such as the screen extending jig, a clanp, a’vise, or

the |ike,omohosbodspring fiehtisoaplage sgrdig 6ha soil €pgeR intashé bet RSB
of the cut grooves 43a, 43b, 43c, and 43d are reduced, resulting in
reduced ofdbn43ad3d4a3ab, 4884 43ba,345ch, 43, 43de 3304, and4tfiad enablésiprotection
43ch' , 43cd' , 43dc' , 43da’ , and 43ad' .,. the frame nenbers 41la,
41b, 4lc,otdhe opew cnAnand FyPRigMeRtation 9§ eligti¢ie screen extending franme
40 to beﬁ%@%” ed 3nd resulted a reduced screen extending franme 40
constit ut ﬂ@nF@ﬁ ced frane nenbers 41a' , 41b' , 4lc' , and 41d

[ 0109] Th [gfeen is, then, fixed to the screen extending frane
40' by nmeans of adhesion, or the like. [0110] In the state where

fixation of tRELEERSRD 3t Dat RealoBkkiCRAbSGNRAR oblRiIyBoliffpAE 40" s
conpl eted, the pressing force to the reduced screen extendi ng frane
Embodiment 1 is shown in Fig. 8.

In the drawing, (A) is an overall view of a screen extending frame 50, (B) is
an enlarged exploded view of a portion indicated by a dashed circle B in (A), and
(C) is a cross-sectional view of a portion indicated by a dashed line C in (B).

[0116]

As shown in Fig. 8 (A) of the overall view and Fig. 8 (B) of the enlarged
exploded view, the screen extending frame 50 is assembled with four frame
members 51a, 51b, 51¢, and 51d to be formed in a rectangular shape, and structured
by fixedly joined by means of welding, or the like.

[0117]

On the four frame members 51a, 51b, 51c, and 51d, engagement grooves 52a,
52b, 52¢, and 52d with which engagement elements formed in a screen extending jig
are engaged each are formed.

[0118]

There are formed a narrow inclined cut groove 53a in the mner side of the
joint of the frame members 51a and 51b from the inner angle to the outer angle; a
narrow inclined cut groove 53b in the inner side of the joint of the frame members
51b and 51c from the inner angle to the outer angle; a narrow inclined cut groove

53c 1n the inner side of the joint of the frame members 51c and 51d from the inner

angle to the outer angle; and a narrow inclined cut groove 53d in the inner side of
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40' exerted by the screen extending jig, the clanp, the vice, or the
like is released. [0111] When the pressing force to the reduced
screen extending frane 40' is released, the frane nenbers 41a' , 41b
, 41c' , and 41d' that inwardly shift will return to the shape of the

state not_bein essed nd t open ds of the cut grooves
asa ©, aguin ugf of BEAERE ShemfriS S350 5 B IRE T apef Sithe ol e
, 43da' , and &@@ﬂ' open wi dely, the reduced screen extending frane
40' extends, gn tensile force is exerted on the screen fixed to

the screen extgRdbigork! BiRe b BracHeRt8. frdifld kdmber 518 'GR drbve 54ab
tensile force is exerted even in the state of not using the extend ng

jig, it ithapesatidgenilookhe putdieside freantieoinher side tof fisd pintewith the fikhe
state where the screen is sinply fixed to the screen extending frane,
and t her enember 81mand agginowy ¢ut grhevespiaskethat {sOdrtidjgonal tobeimiterbside from
fromthe abqve descri{)tion of the function, the screen extending

frame gi V88 R s1¢s8f the jomt therspl WHE the deme mgalenSdd: emehelt®gdi ng

9 e A Sk St RO R S B e

the scregf, &x5g0dk Bk jobfl with the frame member 51a and a narrow cut groove 54bc
that is orthogonal to the outer side from the inner side of the joint thereof with the
frame member 51c; on the frame member 51c a narrow cut groove 54ch that is
orthogonal to the outer side from the inner side of the joint with the frame member
51b and a narrow cut groove 54cd that is orthogonal to the outer side from the
inner side of the joint thereof with the frame member 51d; and on the frame
member 51d a narrow cut groove 54dc that is orthogonal to the outer side from the
inner side of the joint with the frame member 51c¢ and a narrow cut groove 54da
that 1s orthogonal to the outer side from the inner side of the joint thereof with the
frame member 51a.

[0120]

All of the four frame members 51a, 51b, 51c, and 51d have the same
cross-sectional shape, the engagement groove 52a with which an engagement
element of the screen extending jig 1s engaged is formed on one face of the frame
member 51a as shown by the cross-section in Fig. 8 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0121]

When the screen 1s attached to the screen extending frame 50, the
engagement elements of the extending jig are engaged with the engagement
grooves 52a, 52b, 52¢, and 52d, and the extending jig is extended and reduced, the
screen extending frame 50 extends and reduces, and accordingly, the tensile force

to the screen is adjusted.
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[0114] Insertion of a solid elastic elenent such as natural

rubber or synthetic rubber or a non-solid spring such as a plate
spring or a coil spring into the cut grooves 43a, 43b, 43c, 43d,

43ab, 43ba, 43bc, 43cb, 43cd, 43dc, 43da, and 43ad enabl es protection
of the open ﬁﬁﬁﬁﬁﬁgd suppl enentation of elasticity. Enbodi ment 3
[0115] E nt 3 that is another Enbodi nent obtai ned by

o ovar b1 v SHelE strdeh SOk Ralreho Soniauged R itpilR ittt kS
expl oded yigWeR{ 58 BIHLERN aiilﬂ‘g:i&?é ﬁl}fties?é/d fh %ﬁﬁ%rc?&i‘i‘@dt%gﬁbsgﬂkaé ﬁ@ol 1su8h

and (C) is a cross-sectional view of a portion indicate ashe
line Ciras(fBe scréeéild:Gbnding jidsa shaaws) ai visdiod thé liké) thefopehendy of @hd civti ew
and Fig. 8 (B) of the enlarged expl oded view, the screen extending
frame 50 greovassaiahbdeb, \bidb Fbubdlba, dreb, MSepetsl, 54dg, 53dphH4dalend adbatl Bhd
to be fornmed in a rectangul ar shape, and structured by fixedly ]!'doi ned

by means & Iowmed inger sidetae reduced, theiframe memiggrstiia, $HuO1e,ranged
menbers 5la 1 1lc,, and 51 ngagemen .00y es a, 52b, 52c, and
550 i ¢+ 1 aReEY Bhad et R SRR oS beme i s ediathg i o
are engaged e ]Q3€re formed. [0118] There are fornmed a narrow
inclined cut groove 53a in the inner side of the joint of the franme

menbers S5la apge 3df2eh 19 MERSHHANSthERBFRN & téMtEnP bRl 3NGksns 8 narrow
inclined cut groove 53b in the inner side of the joint "of the frane

menber s Sithesion, &liteflikem t he i nner angle to the outer angle; a narrow
inclined cut groove 53c in the inner side of the joint of the franme
menbers 51c aHl281ld fromthe inner angle to the outer angle; and a
narrow incll nl%dm%uétat%rvgl?(a\i‘g ﬁ?(%gOIil gf Ehrzaescirg&e Eo fliedreed?lfced screen extending
frame is completed, the pressing force to the reduced screen extending frame
exerted by the screen extending jig, the clamp, the vice, or the like is released.

[0125]

As a result of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will return to the shape of the state
not being compressed, and as the open ends of the cut grooves 53a, 54ab, 54ba, 53b,
54bc, 54ch, 53c, 54cd, b4dc, b3d, 54da, and 54ad open widely, thereby the frame
members 51a, 51b, 51c, and 51d outwardly extend, causing the screen extending
frame 50 to extend, and a tensile force is exerted on the screen attached to the
extended screen extending frame.

[0126]

Since the tensile force is exerted even in the state of not using the extending
Jig, it is possible to keep the screen to be in tension even in the state where the
screen 1s simply fixed to the screen extending frame, and there occurs no sagging in
the screen.

[0127]

Insertion of a solid elastic element such as natural rubber or synthetic rubber
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the joint of the frame nmenbers 51d and 5la fromthe inner angle to
the outer angle. [0119] Furthernore, there are fornmed on the
frame nmenber 5la a cut groove 54ab that is orthogonal to the outer
side fromthe inner side of the joint with the frane nmenber 51b and a

narrow cut groove.54ad that is o&‘ttho onal to fhe.outer _ﬁti de fromthg
i nner sid¥ %floxmghqsawg% Fot PIRtG PPRIHEOT ¢ S SHERS 80 516 Culp@ropKes 53a,

outer o dBi P Ehe ST arbE Ut PRI AR P Tk e AR 3R es R,
and a nar dfate Gijkn ShAOURI StifetbRtatibs 095%@%&%}?6" to the outer side

fromthe 1 nner side of the joint thereo th the franme nenber 5l1c;
on the frEmBodigighed 51c a narrow cut groove 54cb that is orthogonal
to the outer side fromthe inner side of the joint with the frane
member 51b anf0l&8harrow cut groove 54cd that is orthogonal to the
outer side froamthe inner side of the joint thereof with the frame

menber 51d; aREBbedmans 4 thakis spotirs Embediment obained iy modidNiag 54dc t hat
is orthﬁg[g[ﬁgl .to E?e 0ﬁter .Si eé{Nromthe inner side of the joint with
the fra pimens { s Shawn AL Ry cut groove 54da that is orthogonal
to the outer grde: fr I ] fa Qi regf. Wt

frams membor BratRBRabe iBh kel At BL Pl i Me st I obiifea.
51c, and 51d hawg. bhearaesn oresd- iekdf aNRledN@RendihP $raf96E SN s an
groove 52a with which an engagenent el enment of the Screen extending
jig is erngdgged esplbdedreidwost Dpertioadedicitet by f dahed eioleed 1o LA) asnd KGN
by the cross-section in Fig. 8 (C, and the opposite face is set to
be a pl ane ajonossrehetional vaew &f b polzors mdgmbted bienelashed ie2€]in (B). When t he
screen is attﬁﬁgg to the screen extending frame 50, the engagenent

el ements of t tending jig are engaged with the engagenent grooves
52a, 52b, 52c

reduced, the %%gﬂ(gvﬁﬁgﬁgi@?@h%fglﬁg{t:%a@%%ggé iﬂ'ﬁejﬁ glgﬂggﬁggﬂ]&rged

ot ' ‘ . . 5
then t ho 2 Plodel SRk sErdel Efer lyd REmpAER b SuBRUNAHE four RA11ET |
frane menhengersiAa, éﬂl:f? 618 14nd @Hﬂtoﬁ;éjfdrﬁleﬁriﬁ%%%@tah@ul%fghiﬂé‘é‘@ﬁ(? structured

direction using a tool such as the screen extending jig, clanp, a
vi se, or byhixedlykeinedhs opems efweldafg, bheéhelike.gr ooves 53a, 54ab, 54ba,
53b, 54bc, 54cb, 53c, 54cd, 54dc, 53d, 54da, and 54ad that are forned
i nner side ar@1B@Huced, the frame nenbers 5la, 51b, 51c, and 51d

i nwardly bend, and accordingly, the screen extending frame 50 is
reduced. [ 01231 the fourfame meatbers 61a, ik, 616, aad 616, engagemenkgrooves 62a,

extendin r b ansg of . adhesion, or, the ljike. [0124 I n.the
Srate wndz G5 ard 67% Srth RbicBetaBu ent HemRam DERed T dShreshiesieiing ne
frame is o ing force to the reduced screen
extendinéﬁfg%#' §3%$@§§3§§§%§é screen extending jig, the clanp, the
vice, or the [lgikg) i s rel eased.

There are formed a narrow inclined cut groove 63a in the outer side of the
joint of the frame members 61a and 61b from the outer angle to the inner angle; a
narrow inclined cut groove 63b in the outer side of the joint of the frame members
61b and 61c from the outer angle to the inner angle; a narrow inclined cut groove
63c in the outer side of the joint of the frame members 61c and 61d from the outer
angle to the inner angle; and a narrow inclined cut groove 63d in the outer side of
the joint of the frame members 61d and 61a from the outer angle to the inner angle.

[0132]
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[01251 As a result of releasing the pressing force to the reduced
screen extending frane, the frame nenbers that inwardly bend w |l
return to the shape of the state not being conpressed, and as the
open ends of the cut grooves 53a, 54ab, 54ba, 53b, 54bc, 54cb, 53c,

menbers 51a, Eeieande Biieats TN Bhbememe u@fai‘énér%@%‘éwﬁq
di 5
oxenl A0 by e R R S § BTG e

Since thefiRBthéehdros Beadda ﬁéﬁb@vﬁﬁclﬁ-}éﬁrbu‘t BrédiR &iaatfﬁolﬂfth@%te&'%idw the
extending jig, it is possible to keep the screen to be in tension

even in ttoevasd diecinnbetiletdiehs fuintethereofsyitipthe fraxednémbeheld oneds frame
extending frame, and there occurs no sagging in the screen. [0127]
| nserti onmembar 68 adiastoxs inchined ewtegroowt: bEhafomatherater sidé éowand the nner

synthetic .rubbe or a non-solid spring such as a plate spring or
coi | sprifige pﬁ#@ oRe vath thy %@vegn@gaer @@bands%earrg\s’dnc lgedirut gronye 64bc

ends and EOpR GRS o RO EIIeE S TRARdGTRENECS PR aay rame 7"

Croed oot BDOHIRC SRR P2 L TR 8 o

correspo '"tﬂitékgsﬁ@ t&\b&’ﬁd )3 1E1hél‘ sifte of tifel d]@lnt Ryitt t%&ﬁ]@%eﬂlﬂeﬁiﬂ) art a (A)

is an overall view of a screen extending frane 60, (B) is an enl arged

expl oded nareww ofcliaed ont groovée Bdid Avadtheymaerdsidb edwaidr thednies sid€ ) the

and (G joint thereof with the frame member 61d; and on the frame member 61d a narrow
inclined cut groove 64dc from the outer side toward the inner side of the joint with
the frame member 61c and a narrow inclined cut groove 64da from the outer side
toward the inner side of the joint thereof with the frame member 61a.

[0133]

All of the four frame members 61a, 61b, 61c, and 61d have the same
cross-sectional shape, the engagement groove 62a with which an engagement
element of the screen extending jig is engaged 1s formed on one face of the frame
member 61a as shown by the cross-section in Fig. 9 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0134]

When the screen is attached to the screen extending frame 60, the
engagement elements of the extending jig are engaged with the engagement
grooves 62a, 62b, 62c, and 62d, and the extending jig is extended and reduced, the
screen extending frame 60 extends and reduces, and accordingly, the tensile force
to the screen is adjusted,

[0135]

When the screen extending frame 60 configured by combining the four frame

members 61a, 61b, 61c, and 61d is pressed in the inward direction using a tool such

-99 .



is a cross-sectional view of a portion indicated by a dashed line C
in (B) . [0129] As shown in Fig. 9 (A of the overall view and
Fig. 9 (B) of the enlarged expl oded view, the screen extending frane
60 is assenbled with four franme nenbers 6la, 61b, 61c, and 61d to be

formed in_a.rectangul ar .shape nd structured. by fixedly j.oi b
reans.of SV SO ERARE FRes PR g itk o B Rt e e iR Fi it <
6la, 61b, e ﬂr?]t;gt AR . _—

Wit h whi c%%éﬁ%sag%dﬁgg%’d%%céﬁgﬁtg g or rfag%(fl na 1@(2}?1 gé%%ée%xstlggngfengéeﬁfnggglrl%
engaged egyeh &ide dfendred: gldd¥asbdab, 64balRbE GUCB, SAIINBAIA 6084, TRV 64ad that
inclined cut groove 63a In the outer side of the joint of the frane
menber s 6Gla fameditbthermnet hide aperwidelg) and accoidinglpnide feangd @lengheraGlaw
inclined cut groove 63b in the outer side of the joint of the frame
menbers @iy, ég@ g Idripwrrdie bend, eausing itee sereenextendsng aage S0 ta hear r ow
inclined cyt groove 63c in the outer side of the joint of the frane
menbers 6F u‘?ﬁrﬁiﬂ 61d fromthe outer angle to the inner angle; and a
narrow i ncli nﬁg'fﬁﬁlt groove 63d in the outer side of the joint of the
frame menbers and 6la fromthe outer angle to the inner angle.
[0132] r t t : g]aenﬁg

narrow incli n'g @%E}{E@fé?%,ot@gn,é}%iecfo ?gﬁqr%ﬁ%c%gﬂs{: gééns‘%}ggﬁ(%lg ra t efnlegl#(;l(rﬁSl
si de of tdi@esiohNér tetltket he franme nenber 61b and a narrow inclined cut
groove 64ad fromthe outer side toward the inner side of the joint
thereof with [H&7franme menber 61d; on the frame nenber 61b a narrow
inclined cut groove 64ba fromthe outer side toward the inner sjide of
the joint w th thestateavkerpdiption of theasareen miheovedueed serean eatengingove

64bc fromthe.outer, side toward the inner sjide of the joipt thereof
wi th t he Faminis SAMIERs e PERsIngdOKe SdonEcbierd 637ceR SYAFIdNg FAREI ned

Toi nt i ety R gehan e En? iRk YRR e e PRENEUEE i€hebtEdnace

fromthe outefyghyle toward the inner side of the joint thereof with
the frame nenber ©6l1d; and on the frame nenber 61d a narrow i nclined
cut groove 64&lsafreqin bheludigs thei Hesdimviree tdehd Futiated kdeeplextdidin
joint with the franme nmenber 61c and a narrow i nclined cut groove 64da
from t he fomethe frene mesrbars that imwandlyshabhe will alheetjmi tut thehshapefof wid h

the frame nenber 6la. [0133] All of the four franme nenbers 61a,
61b, 61c St#AdobbgnELPmprpscdatid ey Biesopsacands idithe kapgroovee 63m G3hebiont
groove 6

PG s oAade thal et tude i Bhomhar e acs MG ARG ABHE: OBLEAS HBin
e a i il BIOSPAT, 6l b 04t AT BAL RADRPER! SR BfCate TR T e
screen i %h?’o?%g@d% 4R felifcetC Eﬁ&@bﬁ%ﬁ@ﬂ%ﬁ%@ﬁ@ﬁ 612, 6151%51.NSRBETEN

el enents o extending Jig are engaged wth the éngagenent grooves
62a, 62bexfed@ toahd dash sidnth bRRn@theBlicdt elxtchdify RxhemiedndMkrefore, a

reduced, the screen extending frane 60 extends and reduces, and
accor di ngénsiletfoecetie mxetted fonrthe streentmtashedtntliesexdendest edeen extending
frame.
[0139]
Since the tensile force is exerted even in the state of not using the extending
jig, it 1s possible to keep the screen to be in tension even in the state where the
screen is simply fixed to the screen extending frame, and there occurs no sagging in

the screen.

[0140]
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[ 0135] When the screen extending franme 60 configured by comnbi ning
the four frame nenbers 6la, 61b, 61c, and 61d is pressed in the
inward direction using a tool such as the screen extending jig, a
clanp, a vise, or the like, the open ends of the cut grooves 63a,

63b, 63c, and;.63d.th are, formed in the inner side are reduced, e
open ends of  PRECAR g SUTLLRRIRHCT AL SR RAEH AR O S TERRE rabber
64da, an 4ad : L : | : 1

accor di ng?r% H??u%gl?dr g@é@ré%er s gj%gé Q@ngu&giggﬂ gﬁlaf?%f@(%gmg%gg,o%gg%g?a;
causi ng téup, $9¢, %3, 654 BdbaG4bt 26RHOB4D 608, 6N M. 6428 k3@bles protthon
screen is, then, fixed to the reduced screen extending frame by neans
of adhesidfrthe @peh kad$ bié supfld@déntation of rlakhi@tgt at e where fixation of
the screen to the reduced screen extending frane is conpleted, the
pressi ng Ewbedimest bhe reduced screen extending frame exerted by the

screen extend'tn%T'(j]ji g, the clanp, the vice, or the like is rel eased.
[ 0138] Asl@Zlasul t of rel easi ng the pressing force to the reduced

screen extending frane,. the.fra menbers that .i.nwardly b i, | | I
Ceturn to ¢ nebbuanaRaE s i AREReRaRES gbORied b inp i tkotment]
open end : ooves 63a, 63b, 63c, and 63d that are forned

in the iﬁ%gpo@l—} %%’eﬁw dely open and the open ends of the cut

grooves 44ab, DeéiptiofDI%he Gftfcion @bEspiftiits tPER of B 564agt Pad oRiteed.

formed in the outer side are reduced, thereby the franme nmenbers 61a,
61b, 61c, andnclig. &t €d is an oheraliutiew ofiaderden exttwedidg flames?h,e@) is an
extending frame 60, and therefore, a tensile force is exerted on the
screen atendaraed exploderbviest efrmipertvaradinated hyrrddashed cuale. B 0129} and (C)
Since the tensile force.is exerted even in the state of .not_using the
ext endi ndSFicﬁ?Sﬁ“ﬁecflgméd’é%‘V & RostIRR HpliGated By A dashedling, Ciig & nsi on
even in the s[i@tﬁ where the screen is sinply fixed to the screen
extending fra %nd there occurs no sagging in the screen. [0140]

As shown in Fig. 10 (A) of the overall view and Fig. 10 (B) of the enlarged
exploded view, the screen extending frame 70 is assembled with four frame
members 71a, 71b, 71c, and 71d to be formed in a rectangular shape, and structured
by fixedly joined by means of welding, or the like.

[0143]

On the four frame members 71a, 71b, 71c, and 71d, engagement grooves 72a,
72b, 72c, and 72d with which engagement elements formed in a screen extending jig
are engaged each are formed.

[0144]

There are formed a narrow inclined cut groove 73a in the outer side of the
joint of the frame members 71a and 71b from the outer angle to the inner angle; a
narrow inclined cut groove 73b in the outer side of the joint of the frame members
71b and 71c¢ from the outer angle to the mnner angle; a narrow inclined cut groove
73c 1n the outer side of the joint of the frame members 71c¢ and 71d from the outer
angle to the inner angle; and a narrow inclined cut groove 73d in the outer side of

the joint of the frame members 71d and 71a from the outer angle to the inner angle.
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Insertion of a solid elastic elenment such as natural rubber or

synt hetic rubber or a non-solid spring such as a plate spring or a
coil spring into the cut grooves 63a, 63b, 63c, 63d, 64ab, 64ba,

64bc, 64cb, 64cd, 64dc, 64da, and 64ad enabl es protection of the open
ends and supptﬁ@@Ttatlon of elasticity. Enbodinent 5 [0141]

Enbodi nent 5 i s anot her exanpl e obt ai ned by nDdlfylng Enbodi nment

1 is shown in E' ﬁ#{%‘e &E% ké’%drﬁ{ég%a Eh%e&z{rﬂé‘@én%lafo ail)?a%’&g'z&qmt&i

that of Fig. omt

overal | Vd@@réﬁv@?@ﬁrfﬁﬁﬂ tBX igRgH sk {0vane tﬂ@out(e@)mdesof%ﬁe %Ihﬁi}v%q:he
expl oded view of a portion indicated by a dashed circle’Bin (A

and (C) ifsamae areusisersdbtdmdnaharvowinclined quowiooye 7daditcat elok bynea silizs hed
line Cin (B). [0142] As shown in Fig. 10 (A) of the overall

vi ew and tpwgrd e Qupr sidetafdhe foint tedead it thedframewnember Bk, @arthe frame
extending franme_70 is assenpled with four franme nenbers_ 71a,

71c, and mqra%@b?%afnarrﬁwnp%n%@ ?‘latc&fﬁ%% V4ha kemJle i sidg Eﬁi’ﬁﬂi éBe pyter

Fixedly | QA A, 8l 45L0 000 02 Ned | ke ol ORARL o o B IR
72b, 726, a0dhd AhWidd Wa‘fﬁ't]ﬁé‘gﬁ&? ort f}hs[r@gf BBl 1, e cer

extendlng jlg are engaged each are here are

formed a menbeW7id)ohithedraitd mdhily 1€ Jdndrfow HRIiANd et Qﬂo@@e qlcB ﬁ@m the
joint of the frame nembers 71a and 71b fromthe outer angle to the

i nner anghmer side toward the olitereside of thgrjonn eviftSthe fitarhb enambar 715 aiel of
t he 10| nt of the frane nmenbers 71b and 71c fromthe outer an&e to
t he i nnemagioyl wclinedhettr gwove d¢chisamctine igneroside mardrthe ietar i okthge

of the joi.nt t msrrbe and 71 omthe outer angle to
t he |nneﬂ01§h§leée°£‘ﬂ’&fléﬁg§'@ Ft Zi@F oy %ﬂ?@@mwft %H%IEPW
si de of t]{i'ﬁ gx'eﬁ ﬁﬁé ,g?goryéhﬁld]:: " t}%emn r%uieltowar th%lgut]:ar it o@%he ]Olllt with

angle to
the frame member 71c and a narrow inclined cut groove 74da from the inner side

toward the outer side of the joint thereof with the frame member 71a.

[0146]

All of the four frame members 71a, 71b, 71c, and 71d have the same
cross-sectional shape, the engagement groove 72a with which an engagement
element of the screen extending jig is engaged is formed on one face of the frame
member 71a as shown by the cross-section in Fig. 10 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0147]

When the screen is attached to the screen extending frame 70, the
engagement elements of the extending jig are engaged with the engagement
grooves 72a, 72h, 72c, and 72d, and the extending jig is extended and reduced, the
screen extending frame 70 extends and reduces, and accordingly, the tensile force
to the screen 1s adjusted.

[0148]

When the screen extending frame 70 configured by combining the four frame
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[ 0145] Furthernore, there are forned on the frame nmenber 7la a

narrow i nclined cut groove 74ab fromthe inner side toward the outer
side of the joint with the franme nenber 71b and a narrow i nclined cut
groove 74ad fromthe inner side toward the outer side of the joint

thereof with the fr nbe d; on the frane ber. 71b.a narr.o
incl | nedw@ﬁfnbﬁFSoZr{Pea]gﬁbgﬁf AR ﬁés PWﬁ%‘?‘P ) e ISR @3% NG 2 £90lSUgh
the joint, w the fr r../la_and rEOw i nclined .cu roove
7abc £ rordS e Sehngy CLPRBnT BT Gl 4 vt br G ERY gl ¥F 4 68;
with the §hapm eihsh ?573&2“74faﬁff‘7tikfaag€?ac?gﬂ?aﬁr74Z&,07ﬁc,”ﬁa{d%9§i?d ?%;ied ned

cut groove /74cb fromthe inner side t e outer si

j oi nt wi tfedtibel, bn@aecoreigly thdliamednembars PW, 71| T1eeghd Uid Hhaeuls hehad
fromthe inner side toward the outer side of the joint thereof with

t he franmecamemgeéhe Bttenantemmimg fremerZne mendeced1d a narrow i ncli ned
cut groove 74dc fromthe inner side toward the outer side of the
joint with th ¥9ame nenmber 71c and a narrow i nclined cut groove 74da
fromthe inner,side to d the outer side.of the joint thereof with
the frame mombBs SEES b e TOAFP rRuGeASCres AtPatRe 5o mFRs of
71b, 71c, 1 t he sane cross-sectional shape, the engagenent
gr oove 722159?[\%99%’ (\S/\l‘hllmg\rqﬁ{gh engagenent el enent of the screen extending
jig is engagefysp]formed on one face of the frame nenber 7la as shown
by the cross-section in Fig. 10 (C , and the opposite face is set to

be a pl ane i ninothdegtateovigdre dxdhtibmef 8oy &gben betin edubéil dotken extendiingn
the screen is attached to the screen extending frane 70, the

engagenerfranet snemupletsld, theepressingdongg tpithe aeduced garged emiterndingframe
engagenent groqQves 72a, 72b, 72c, and 72d, and .the extending jig.is
ext ended “XRHeA by the dcracmeedending ligxherdimp theafie, po th like dsrelersed.
reduces, and ﬂg? dingly, the tensile force to the screen is

adj usted. [O01 % en the screen extending franme 70 configured by

combi ning t thé QYbsiiif mleﬂﬁ{gbﬁ%ﬁ)rzgﬁg%g%& td glﬁe réfifled &&eblﬁ g%{(:??lﬁgn%d

in the inward dirécti on uSi ng a too as e screen ex

jig, a cl i i ; K S
e it v e e N i AR e

74ad ar e stxduoebeingnodnaresyed] ngl ¥s thchepdnr @te ofehdensgroboes 734,738,1%3c,
and 71d inwardly bend, causing the screen extending frame 70 to be

reduced. 70144, 74ba, THbe,sEickecds 74ddn @dda, fand ddad are wedetye dperg dhe drasen

ext end ”%I(I,I{lﬁg}é 7[)1%, ’rirfbe,‘r']??c,ognda’glrzieg}ictggd t g:het Qgtelr isikd?a'to extend the screen
extending frame 70, and therefore, a tensile force is exerted on the screen attached
to the screen extending frame thus extended.

[0152]

Since the tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the state where the
screen is simply fixed to the screen extending frame, and there occurs no sagging in
the screen.

[0153]

Insertion of a solid elastic element such as natural rubber or synthetic rubber

or a non-solid spring such as a plate spring or a coil spring into the cut grooves 73a,

73b, 73c, 73d, 74ab, 74ba, 74bc, 74ch, 74cd, 74dc, 74da, and 74ad enables protection
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[ 0150] In the state where fixation of the screen to the reduced
screen extending frame is conpleted, the pressing force to the
reduced screen extending frame exerted by the screen extending jig,
the clanp, the vice, or the like is released. [0151] As a result
of releasi,ng the pressi force ta th educed screen extending
frams, ¢ HiF Q86N GBABERS SERRlEmERAHPRO) CBERED0 | | al | return to the
shape of t at e not bei ng conpressed, and as the open ends of the
cut groov%%gc}%g%nggb, 73c, 73d, 74ab, 74ba, 74bc, 74cb, 74cd, 74dc,
74da, and 74afyaue W dely open, the franme nenbers 7la, 71b, 7lc, and
71d extend to Hhe outer side to extend the screen extending frane 70,

and t her ef or eTha coefitsirhtéord of ERbbdinfxeGtiedhenntinFigcrieen attached to
the screen extending frane thus extended. [0152] Si nce the

tensi | e for ceDescrptientoddhe fimwtinn cotresparaling of that bf B, boprtfig. &xt emditaed
jig, it is possible tgAkeep the screen to be in tension even in the
state where tHeligelberP) ds an gpespllrisEof escrenn ederding &rmendl, id)r iarme,

Sl é“?{%ﬁ%&%@%&ﬂéﬂ%ﬁ%‘&“@ﬂ %ﬁrié_lﬁftéﬁﬂfxiaoiqi%gmrﬁl_@iﬁir_?ktahﬁ%é)kp?a
arooves 155 rogusiBfaed oy fio b pf Bt Con' B, "Taca,
and 74ad enabf@ssprotection of the open ends and suppl enentation of

el asticity. Enbodinment 6 [0154] The configuration of Enbodinment 6 is
shown in Fig.Addhown in Fig. 11 (A) of the overall view and Fig. 11 (B) of the enlarged

exploded view, the screen extending frame 80 is assembled with four frame
members 81a, 81b, 81c, and 81d to be formed in a rectangular shape, and structured
by fixedly joined by means of welding, or the like.

f0156]

On the four frame members 81a, 81b, 81c, and 81d, engagement grooves &2a,
82b, 82c, and 82d with which engagement elements formed in a screen extending jig
are engaged each are formed.

[0157]

There are formed a narrow cut groove 83a in the outer side of the joint of the
frame members 8la and 81b from the outer angle toward the inner angle; a narrow
cut groove 83b in the outer side of the joint of the frame members 81b and 81c
from the outer angle toward the inner angle; a narrow cut groove 83c in the outer
side of the joint of the frame members 81c and 81d from the outer angle toward the
mner angle; and a narrow cut groove 83d in the outer side of the joint of the frame
members 81d and 81a from the outer angle toward the outer angle.

[0158]

All of the four frame members 81a, 81b, 81c, and 81d have the same
cross-sectional shape, the engagement groove 82a with which an engagement

element of the screen extending jig is engaged is formed on one face of the frame
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Description of the function corresponding to that of Fig. 5 or Fig. 7
is omtted. In Fig. 11, (A) is an overall view of a screen
extending frame 80, (B) is an enl arged expl oded view of a portion

i ndi cated by a dashed circle Bin (A , and (C is a cross-sectional

view of a portl n |nd cat a dashed lipe C.in.(B) 0155] As
shown i n BEgPE] %A? b g tg%éF%ﬁSrse{%‘il‘é‘wlh i #ﬂg&)lf(@)t{‘%fjpﬁwe face 1

wth four SERanE e obE S BT B S OB e for e in &

rectangul ar s 7 and structured by fixedly joined by neans of
wel di ng, or the like. [0156] On the four frame nenbers 8la, 81b,

81c, and 81d, Wiegatererdend QaelfedBidathe 3kbenBdgending aw- 89, the Whi ch
engagenent el enents forned in a screen extending ji1g are engaged each

ar e f or meghgag@nbirf elemenFhef the aaxeerfdmgnpg ace emgagodvywatht thgr expagei@dat i n
the outer side of theeém nt of the frane nenbers 8la and 81b fromthe

out er angBreoY&snddad S2h ZCnﬁ@d S&dmgmé then fhe esiRnding J@rlé@xée@sd angd refeced,
t id f th f 81b d th

oot er Snde et Shghe el G b €8s TR D R OB B

out er dfﬁrc%f ﬁgde'cfe‘ﬁ?ltls% Jspeed frame nmenbers 81c and 81d fromthe

outer angle £ & Prinky angl e; and a narrow cut groove 83d in
the outer sidg@pjthe joint of the franme menbers 81d and 8la fromthe
outer angle toward the outer angle. [0158] Al'l of the four frane

menbers 8la, When tBd ecreendxédmllimafeme 88 GafBueddsscaaithingak fshefsme
t he engagenent groove 82a with which an engagenent el enent of the

screen exnembersgdla §1b,Blengray8th isspressatenl tha 1owardf @':m:tioh ushe 4 tanisuch
menber 8la as shown by the cross-section in Fblg 11 (© , and the
opposi t e 38388 spgeesﬁleﬁtxt@tdlbwa, Prlame, pvissy @ethe Bkeythe ohen ads of Bwncut

thereto. ((:))&VSCQS] 83a, 83b, 83c, and 83d are reduced, and accordingly, the frame members

81a, 81b, 81c, and 81d inwardly bend, causing the screen extending frame 80 to be
reduced.

[0161]

The screen is, then, fixed to the reduced screen extending frame by means of
adhesion, or the like.

[0162]

In the state where fixation of the screen to the reduced screen extending
frame is completed, the pressing force to the reduced screen extending frame
exerted by the screen extending jig, the clamp, the vice, or the like is released.

[0163]

As a result of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will all return to the shape of the
state of not being compressed, and as the opén ends of the cut grooves 83a, 83b,
83c, and 83d, are widely open, the frame members 81a, 81b, 81c, and 81d extend to
the outer side to extend the screen extending frame 80, and therefore, a tensile

force is exerted on the screen attached to the extended screen extending frame.
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When the screen is attached to the screen extending franme 80, the
engagenent el enents of the extending jig are engaged with the
engagenent grooves 82a, 82b, 82c, and 82d, and then the extending jig
is extended and reduced, the screen extending frane 80 extends and
reduces, and coadingly, the tensile force to the screen is
adjusted. [01 When the screen extending frane 80 configured by

The i uard o PEet Fsn AR PR8I St P atin e el Aot Dol PR

I ,
gSgnp830 Ji@aﬁtﬁls 335121&20'%&%&35%&&3 accor}eﬁggw{}f&eﬁ%yg%%&e n‘%ers

8la, 81b,scBden isadhfpBlfikddnivathel srdaainekteidinid fiaghel BRd Sitdre @Rc@stRNsHgBhg in

frame 80 to be reduced. [0161] The screen is, then, fixed to the
reduced dbeeserecaxt endi ng frame by neans of adheS| on, or the like.
[0162] In_the state where fixation of the screen to the reduced

screen extEhedifgnt Yame is conpl eted, the pressing force to the
reduced scree@)@iendl ng frame exer t ed by the screen extending jig,
the clamp, or the like is released. [0163] As a result

of rel easing EB‘BO(% §I7n@‘f1{1%r5bﬁﬁ\%t/§crl g??n%ﬁ&gjﬁﬂ%&ﬁ&t %Xlg%ﬂgwqp g

frame, the frane ers return
shape of jphe state of not being corrpressed and as the open ends of
the cut grooves 83a, 83b, 83c, and 83d, are wi dely open, the frane

nmenbers 8la, Baderipbids of ainel fflittios xbaashbdndight® thut ef Figl BertligeXieodittdie
screen extending franme 80, and therefore, a tensile force is exerted

on the screennafigathedh) ¢ amevenatl onehedf 8 sorsen extertiog frgmerdyeB) is an
[ 0164] Since the tensile force is exerted even in the state of

not usi ngMawgedgxrRlpdachgep ¢f a pertion indisaied by &@Sh@@erﬁlﬁé% st (Aenand (B
|1, Lol 80 Sheh LG SLLF MRS, IG. RS G e SR ¥ g, L2,
Enbodi nent 7 [0166]

As shown in Fig. 12 (A) of the overall view and Fig. 12 (B) of the enlarged
exploded view, the screen extending frame 90 is assembled with four frame
members 91a, 91b, 91c, and 91d to be formed in a rectangular shape, and structured-
by fixedly joined by means of welding, or the like.

[0167]

On the four frame members 91a, 91b, 91c, and 91d, engagement grooves 92a,
92b, 92¢, and 92d with which engagement elements formed in a screen extending jig
are engaged each are formed.

[0168]

There are formed a narrow inclined cut groove 93a in the outer side of the
joint of the frame members 91a and 91b from the outer angle toward the inner
angle; a narrow inclined cut groove 93b in the outer side of the joint of the frame
members 91b and 91c from the outer angle toward the inner angle; a narrow
inclined cut groove 93c in the outer side of the joint of the frame members 91c and

91d from the outer angle toward the inner angle; and a narrow inclined cut groove
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[ 0165] Enbodinent 7 that is obtained by nodifying Enbodinent 6 is
shown in Fig. 12. Description of the function corresponding to that
of Fig. 5or Fig. 7 is omtted. In Fig. 12, (A is an overall view of
a screen extending frame 90, (B) is an enl arged expl oded view of a

portion indjcated by a_ dashed. circl in (A ., and (C) is.a

Cross- secélﬁdc{)lr’i‘aq e\ﬂ”é%F 3l 59? 1oyt itﬁﬁ %’@&’cﬁ’e@eﬁk}i’eés %&%h@%ﬂa framctheputer
(B). [01636r{gfl| " Aés. shogvn In Fig. 12 (A) of the overall view and Fig.
12 (B) of e Oth alrnaglfj %g}& oded view, the screen extending frame 90

i s assenbl ed pyidy four franme menbers 91a, 91b, 91c, and 91d to be
formed in a rectangul ar shape, and structured by fixedly joined by

nmeans of wel dFaghedhorel ehdr kige fdrthik@7dn the frark® nidigbdrodla § hat®w TRIBRIcYe
9l1a, 91b, 91c, and 91d, engagenent grooves 92a, 92b, 92c, and 92

wi t h whi c®dabribaigis etitogeharterthe ofiernede fromathedneensid e tits jointj wigh dliee

engaged each are fornmed. [0168] There are fornmed a narrow
i ncl i ned fame gresaher Bdandy apsow U greaveddef thatasjosthogord! to ke prtare

nar row i i 8@t nFoBgE %@Ee”fq%&ﬁ%%%ﬁw%&“lﬁ{eﬁférﬁﬁe BT OB e ne
f . ' .
angl o; & RAPY Gis o Tbctfacit P AEec e AR oL RD e PO gice

joint of 448 the %ﬁ?er@d@@trﬁlegéﬁt N ﬁl%%itﬁ@@ﬂéﬂ?@er%taqgggﬁﬂéﬁo%%ﬁ@ ove

the inner angle; and a narrow i1 nclined cut groove I'n the oiter

si de of tdupcjthatnt cefhogbeal fro ahe oei¥xdesirBhdhariin&l1sidé apthd Bt AHERDS

angle to the inner angle.
with the frame member 91c; on the frame member 91c a narrow cut groove 94cb
that is orthogonal to the outer side from the inner side at the joint with the frame
member 91b and a narrow cut groove 94cd that is orthogonal to the outer side from
the inner side at the joint thereof with the frame member 91d; and on the frame
member 91d a narrow cut groove 94dc that is orthogonal to the outer side from the
inner side at the joint with the frame member 91c and a narrow cut groove 94da
that is orthogonal to the outer side from the inner side at the joint thereof with the
frame member 91a.

[0170]

All of the four frame members 91a, 91b, 91c, and 91d have the same
cross-sectional shape, the engagement groove 92a with which an engagement
element of the screen extending jig is engaged is formed on one face of the frame
member 91a as shown by the cross-section in Fig. 12 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0171]

When the screen is attached to the screen extending frame 90, the
engagement elements of the extending jig are engaged with the engagement
grooves 92a, 92b, 92c, and 924, and the extending jig is extended and reduced, the

screen extending frame 90 extends and reduces, and accordingly, the tensile force
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[ 0169] Furthernore, there are forned on the frame nmenber 9l1a a
narrow cut groove 94ab that is orthogonal to the outer side fromthe
inner side at the joint wwth the frame nenber 91b and a narrow cut
groove 94ad that is orthogonal to the outer side fromthe inner side
at the joig&ﬁthereqf ith the frame nenber 91d; on the frane nenber
91b a nartPdif SGreegrisdstaba that is orthogonal to the outer side
fromthe inneggégﬁe at the joint wwth the frame nenber 9l1a and a
narrow cut gr 94bc that is orthogonal to the outer side fromthe

i nner side atyfag tholsRlechNGE&/indrhthe! &Jnfﬁ%ﬁfecﬁ%%@%r%%t&%%ﬁ#ﬁﬁrge

frame nenber 91c a narrow cut groove 9 to t

outer si dfember® 91he lHEk, andlgldis preesddintheVhihrd dieedtioanBinEares s8dw
and a narrow cut groove 94cd that is orthogonal to the outer side

from t he asrtherscsiedecxd¢ndihg jigod nlamphervess, onithd likéyethe ropep emdsiof theddud;
and on the franme nenber 91d a narrow cut groove 94dc that is .
or t hogonadrogesst 33a, 83k S3csank93¢ Hhat ok farmedrin $he eutar sidpeaieornen Widehthe

E 0"t e oBER SBRE6! Piofi HEoTHigabs Pl %@f@“@éaﬁiﬁ%ﬁf Oty Glgend g
. 7 . 9

oo ana 08 Rt e Shcr.side ke reucod Gl bor Y T FRRIcSm by Ot

groove 92apwhid _aﬂ’&}Q‘iH iAR R BORI R sifg %Q&egl ek&%dﬁfgrﬁﬁﬂ%%tte i ng

jig is engaged’'is formed on one face of the frame menber 91a as shown

by the credseegection in Fig. 12 (C, and the opposite face is set to
be a plane in order to attach the screen thereto. [0171] When t he
screen is att#dfF8d to the screen extending frame 90, the engagenent

el ements of the extendin j%g are engaged with the engagenent grooves
92a, 92b, 92cThaxpereonds, thef fiked tethe pedusgd jsreeensexssadingiBgmery means of
reduced, the.scree tending frane 90 extends and reduces, and
accordin@pggﬂ@ﬁé”ﬂgﬁiﬁpe force to the screen is adjusted. [0172]
When t he SCV%&B gftending frame 90 configured by conbining the four
frame nenbers Ia, 91b, 91c, and 91d is pressed in the inward

direction usiiigha stRelwiHE @x@ﬁ%ﬁ Bﬁ%h‘é%f}c?@éh RN iGeeRe eﬁﬁiﬁg a
s of t 93c,

vise, or the like, the open en e cut grooves 93a, 93D,

and 93d thaie Rrenipltegdtherprebdngiires ts tleratueed pOReicdtenditiefropen
ends of the cut grooves 94ab, 94ba, 94bc, 94cb, 94cd, 94dc, 94da, and
94ad t hatexerted byrthedcieentdx¢eridmperig, shdelang thediegdr thnbkaccmletisad! v,
the frame nenbers. 91a, 91b, 91c, and 91d inwardly bend, causing the
screen extendiOAgdfrane 10 to be reduced. [0173] The screen is,

;gﬁg’si Lin?(egr tﬁfq.'% ?q:es,qiiggfl"l r%gz%?ﬁ)%rtﬁg rf)rgé(stlr?gnfgrgegtcf {haenl%dggedﬂsac%gesn g;tendjng
frame, the frame members that inwardly bend will all return to the shape of the
state of not being compressed, and as the open ends of the cut grooves 93a, 93b,
93c, and 93d are reduced and the open ends of the cut grooves 94ab, 94ba, 94bc,
94ch, 94cd, 94dc, 94da, and 94ad are widely open, the frame members 91a, 91b, 91c,
and 91d extend to extend the screen extending frame 90, and therefore, a tensile
force 1s exerted on the screen attached to the extended screen extending frame.

[0176]
Since the tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the state where the

screen is simply fixed to the screen extending frame, and there occurs no sagging in
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In the state where fixation of the screen to the reduced screen
extending frame is conpleted, the pressing force to the reduced
screen extending frane exerted by the screen extending jig, the

clanp, the vice, or the like is released. [0175] As a result of
rel easing. the pressing force to the reduced screen extendi ng frane,
the frame that inwardly bend will all return to the shape of

the state of g%ﬁel ng conpressed, and as the open ends of the cut
grooves 93a, 93c, and 93d are reduced and the open ends of the

cut grooves 9ﬂ'ﬁ€rt%o%4&aa s&ﬁﬁ@last%@l@meﬂéggah %ﬁﬂ&ur@?@@o&rad}dsg% 1c31‘i1§ber

wi dely open, ranme menbers 9la, 91 ext

extend t hg saoeedlicsprenting 49 apRtdOpriddr & 61l epANEintd theREt kﬂ)ofv@é 98a,
is exerted on the screen attached to the extended screen extendi ng

franme. [ CBp6P3c, 93dsbdabe 9ba G4bosv4cb, 94):@64«1(5 %dr= randd4ad emables phetection
state of not using the extending jig, i.s possible to keep the
screen t00Hbeloﬁeﬁéﬁ%éﬂdévmiemﬁﬂﬁaﬁénﬁﬁiaéﬁmre the screen is sinply
fixed toe]%mg écre % extending frame, and there occurs no sagging in
the scre (fJ Insertion of a solid elastic element such as
nat ur al rubbeg %]synt hetic rubber or a non-solid spring such as a
pl ate spring or coil spring into the cut grooves 93a, 93b, 93c,

93d, 94ab, 94ﬁﬁﬁb0&ﬂ%t Odabis Sbekbr é%é dple %ﬂﬂﬁledac{)}dmgéﬁ)% 'E%%(ﬂﬁnent 6

protection of the open ends and suppl enentati on el asticity.

Enbodi nerig sBowRId &lig. 13. Enbodinent 8 that is another exanple

obt ai ned by nodifyi ng Enbodiment 6 is shown in Fig. 13. Description
of the functiBesaptioesbdhelfimgtivn cotraspafditg o, that of Figh §.orFigs7 esvomitéet.

In Fig. 13, (A) is an overall view of a screen extending frame 100, (B) is an
enlarged exploded view of a portion indicated by a dashed circle B in (A), and (C)
is a cross-sectional view of a portion indicated by a dashed line C in (B).

[0179]

As shown in Fig. 13 (A) of the overall view and Fig. 13 (B) of the enlarged
exploded view, the screen extending frame 100 is assembled with four frame
members 101a, 101b, 101c, and 101d to be formed in a rectangular shape, and
structured by fixedly joined by means of welding, or the like.

[0180]

On the four frame members 101a, 101b, 101c, and 101d, engagement grooves
102a, 102b, 102c, and 102d with which engagement elements formed in a screen
extending jig are engaged each are formed.

[0181]

There are formed a narrow inclined cut groove 103a in the outer side of the
joint of the frame members 101a and 101b from the outer angle to the inner angle; a
narrow inclined cut groove 103b in the outer side of the joint of the frame members
101b and 101c from the outer angle to the inner angle; a narrow inclined cut groove

103c in the outer side of the joint of the frame members 101c and 101d from the
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In Fig. 13, (A) is an overall view of a screen extending frame 100,
(B) is an enlarged exploded view of a portion indicated by a dashed
circle Bin (A , and (C) is a cross-sectional view of a portion

i ndicated by a dashed Iine Cin (B). [0179] As shown in Fig. 13

(A) of the overall view and Fig. 13 (B) of the enlarged. expl oded
vi ew, t hePWer gdie & thé Hingg apglsnand @ parewnskings @ grpeve Hoid nfthg guter

menbers 101la 0lh, .1 and 101d to faoryed . dn rectangul ar
Shape - andiepf ARUAPLSTHfe RS ROMPols AR ARt A ol B Pl gty e
like. [O0L8Q3: aneleOn the four frame menbers 10la, 101b, 10lc, and
101d, engagerren% grooves 102a, 102b, 102c, and 102d wi th which
engagenent el poyeds fornmed in a screen extending jig are engaged each
are formed. [0181] There are fornmed a narrow i nclined cut groove
103a i n the oktmhersnate, tiferé hee fovinetl omf thiehfearhe aremnbeeriidés s chd Faoawedl 04ab
101b fromthe outer angle to the_ inner angle; a narrow inc|ined cut
groove 10Bat isrorthagoaytierthsimpergiide Fem dicmuter sidpat theajeintreth she framed

o sob L A B o B by W e
101 . . ; .

Lot o A AT iy O A o ST O B B g
menber s 4oid 2004 ol0d 104 thies YiRiaofeh&né ¢ e‘r%ident?&h tABYufer éi@éé@]

0
Furthernore, there are forned on thé ?@ams me 101a a cut groov

104ab t hahe liginpwithatieFaimé mehilrril0Ng knd adat bFauvet IAHO WA s BitHegdial the
joint wwth the franme nenber 101b and a cut groove 104ad that is

or t hogonahe timnartsedd fromr thei alderf sidenat biee intethesdod evitht thiefeame mremtdrel(dof
with the franme nmenber 101d; on the franme nmenber 101b a cut groove

104ba t haﬁl the f&s}mwgf@mr ¥dc ti(k)félt igrosie Hdgb thatdmoruh@ggﬁaﬁl &0 rt]m taessidene
j oi i ] . ] that i

ort Eégé“n&roé & AU, Asradot D e T TSRS T e & O rOqtol st
Toacn' ¢ napdtSofRRBED o ¢ ind AbbARE ARAGHe A0% Rk theRGERAR e
joint w tghnidg &mom&"ﬁﬂo&%ﬁ?ﬁ Refibdr BH1Q &t%ﬁﬂs ?@?{ﬁtﬂh?%iesr cof

orthogona to the 1 nner side e outer side at t

wi th the orthagenareotes ikt dideafiéinthe toneer sideret tRMbRR withltheafremb Hé@AbME
104dc that is orthogonal to the inner side fromthe outer side at the

j oi nt wi t181¢ hed fircatrgromeeiiddd Ghat iodthagond tgtloinaet 8iddrdrhdhe oater side

orthogonal to the inner side fromthe outer side at the joint thereof
wi th t he af thguointethgeqof yothathe frame member 101a.

[0183]

All of the four frame members 101a, 101b, 101c, and 101d have the same
cross-sectional shape, the engagement groove 102a with which an engagement
element of the screen extending jig is engaged is formed on one face of the frame
member 101a as shown by the cross-section in Fig. 13 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0184]

When the screen is attached to the screen extending frame 100, the
engagement elements of the extending jig are engaged with the engagement
grooves 102a, 102b, 102¢, and 102d, and the extending jig is extended and reduced,

the screen extending frame 100 extends and reduces, and accordingly, the tensile
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[01831 Al'l of the four franme nenbers 10la, 101b, 101c, and 101d
have the sane cross-sectional shape, the engagenent groove 102a with
whi ch an engagenent el enent of the screen extending jig is engaged is
formed on one face of the frame nenber 10la as shown by the
cross-section in Fig. 13350 nd the opposite face is set to be a

pl ane i n BFe {§ SeTgeacR H@t‘%‘ﬁr een thereto. [01841 When t he
screen is attﬂ&ﬂgj to the screen extending frame 100, the engagenent
el enents of the tending jig are engaged with the engagenent grooves

102a, 102b, 1GGn R84 AREbxtdRtng Hﬁm%xm%gg%ﬂgdg)#a&ﬁ%@ggﬁg aflﬁ.gdﬁrame

reduced, the screen extending franme 100 ext

accor di ngh¥mbehRel(1ansdlls 101Qraee 100dtis presse o thesinddirdi siregtior 8i88h tool
When the screen extending frame 100 configured by conbining the four

frame nmerdvehss 10¢ acreed dxtertiigjig,emdahp;l g vise, pr deskle, ithe bhen endsmofithe

direction using a tool such as the screen extending jig, a_clanp, a
vise, or Quh&regves 108pel(3hef03cnand dP3d pee widelyppriv @84 ppga endp ghtheigic,

and 103d are wi del n, d h t s 104ab,
Toaba, - 10apeves e, TOBAIPNERRED, S8R ok Tobthn ot 10K Gt eieedn
accordin , . e 0 1 , 0ld . ] y
bend, cag'%]i)‘{1 naé:E@ﬁéJgg“g ;H:ai% ﬁlﬁ% @%Héb(r%éé? (r)ﬂaar’nje;B!leOl%t]1 g’ %@nfoelg Jégréf%%g%]
The screquiifig th&'8frech iexBchdify fRige19du6eR 2an&an extending frame by
means of adhesion, or the 1 Ke. [0187] In the state where
fixation of thEg86treen to the reduced screen extending frame is
conpl eted, the pressing force to the reduced screen extending frane
exerted by thEhssereen isxthemdined tpithe redieed|sarqen ettendmg famerbyt neahs &k
is released. [0188 i

adhesion, or the like.

[0187]

In the state where fixation of the screen to the reduced screen extending
frame is completed, the pressing force to the reduced screen extending frame
exerted by the screen extending jig, the clamp, the vice, or the like is released.

[0188]

As a result of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will all return to the shape of the
state of not being compressed, and as the open ends of the cut grooves 103a, 103b,
103c, and 103d are reduced and the open ends of the cut grooves 104ab, 104ba,
104bc, 104ch, 104cd, 104dc, 104da, and 104ad are reduced, the frame members 101a,
101b, 101c, and 101d outwardly extend to extend the screen extending frame 100,
and therefore, a tensile force is exerted on the screen attached to the screen
extending frame thus extended.

[0189]

Since the tensile force is exerted even in the state of not using the extending

jig, it is possible to keep the screen to be in tension even in the state where the

screen is simply fixed to the screen extending frame, and there occurs no sagging in

-4] -



As a result of releasing the pressing force to the reduced screen
extending frane, the franme nenbers that inwardly bend will all return
to the shape of the state of not being conpressed, and as the open
ends of the cut grooves 103a, 103b, 103c, and 103d are reduced and

t he open ends of the cut grooves 104ab, 104ba, 104bc, 104cb, 104cd,
104dc, 10482T%H¥d 104ad are reduced, the frame nenbers 10la, 101b,
101c, and 101g ggﬁmardly extend to extend the screen extendi ng frane
100, and ther 9 , atensile force is exerted on the screen attached

to the screenpxhendiigds lfdaél‘gstichélélﬁéﬁ{ SRGeLs ndtBL8 Hibher ort§iﬁﬂﬁl%titc% ber

tensile force 1's exerted even 1 n the state of not using e extendr ng
jig, it ig PReSEONEsHhKORD dshephtd §8ihgd 6 Heoil BpifN &it6 Ah& ¥ NgrloBvée
state where the screen i1s sinply fixed to the screen extending frane,
and t her el03ecLi3b, 1603sdg§dniDdab, 104be, Setbecb04cdpbP104Yd, 104dc] dB4dal nmdh 104ach
solid elastic elenment such as natural rubber or synthetic rubber or a
non- sol i ccneples myotsgaen abthe enear endspndrigipplemengian ¢fmlastigitint o t he cut
grooves é%gs,.losb 103c, 103d, 104ab, 104ba, 104bc, 104cb, 104cd,
104dc, 1 odigeat 904ad enabl es protection of the open ends and

suppl enment at i gﬁgcij( el asticity. Enbodiment 9 [0191] Enbodi ment 9
that is anoth exanpl e obtai ned by nodi fyi ng Enbodi nent 6 i s shown

Sor Big 7 (EEoupes® Bt Mo bhARIC ORRARAIRNENf Kifodfon e

screen exenowidn Pigme, 110, (B) is an enlarged expl oded view of a

portion indicated by a dashed circle Bin (A, and (C is a

cross-sect i onésoripéon of tize forction coirmshadinttobthatofiBrh6driFige7 & omitted.

(B). [0192] In Fig. 14, (A) is an overall view of a screen extending frame 110, (B) is an
enlarged exploded view of a portion indicated by a dashed circle B in (A), and (C)
is a cross-sectional view of a portion indicated by a dashed line C in (B).

[0192]

As shown in Fig. 14 (A) of the overall view and Fig. 14 (B) of the enlarged
exploded view, the screen extending frame 110 is assembled with four frame
members 111a, 111b, 111c, and 111d to be formed in a rectangular shape, and
structured by fixedly jomned by means of welding, or the like.

[0193]

On the four frame members 111a, 111b, 111c, and 111d, engagement grooves
112a, 112b, 112¢, and 112d with which engagement elements formed in a screen
extending jig are engaged each are formed.

[0194]

There are formed a narrow inclined cut groove 113a in the outer side of the
joint of the frame members 111a and 111b from the outer angle to the inner angle; a
narrow inclined cut groove 113b in the outer side of the joint of the frame members

111b and 111c from the outer angle to the inner angle; a narrow inclined cut groove

113c 1n the outer side of the joint of the frame members 111c and 111d from the
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As shown in Fig. 14 (A) of the overall view and Fig. 14 (B) of the
enl arged expl oded view, the screen extending frane 110 is assenbl ed
with four frane nenbers 11l1a, 111b, 111c, and 111d to be forned in a
rectangul ar shape, and structured by fixedly joined by neans of
wel di ng, or the like 0193% the four frame nenbers l1llla,
111b, 1110Utenargle 1g fhe GBiennd 2 ey nebned quigroove pL3d wyhe piver

engaged cHArOrE PRRiesahe Bt erbBRy L A NS Sl Akt

inclined gyt gfAOve 113a in the outer side of the joint of the frame
menbers 111a and 111b fromthe outer angle to the inner angle; a
narrow i ncli nggosldt groove 113b in the outer side of the joint of the
frame nenbers 111b and 111c fromthe outer angle to the inner angle;
a narrow i ncl Fugbemuoreg throe ard f@medron the foarhe mesnloky Idiflatahearyor mclinbéd
the frame nenbers 111c and 111d fromthe outer angle to the inner

angl e; arfditZroeier blgab bt lgeds outhequger/sida from the mmer sideaf the guntowithhe

joint of the f 111d d 11 th le to th

L onar andhe i Bember TR gy HEREY CHBR Bl BOPE? ARG rads O ARE
nb 1 . i i d t d

oot or i datePo B HM I fie ShieUtandLARY helodt 3k BRY o8 tiahfiod Thid; on

111b and e @ﬁm@me&mﬁkimgfa%cﬂf ﬁfaﬁﬁe&éﬁl@&opbgm_t%@fﬁ%t Jeads R iR bter

side fromthe inner side of the joint thereo rame nenber

111d; on dideefrbmagiie ineebeitle bi i pimavitipthd figenBembet 10100 e 2d4b@
that |leads to the outer side fromthe inner side of the joint with

t he frameneimedeut rdevealidba thairleals tortheiouter side fymotheeinhérbide tolfi e
| eads to the outer side fromthe inner side of the joint thereof with
the frand0Rkrreolwih the frapeemenbes 1ikorton, the fame meamhes vl 1ila @l nagew cut

O r ot S dnciined  grERorSy Y 48 BedBresiie oM HEATRSt SgF GRUE |
Lher oot Ak SRS tAtE ot S0SnlORrol SR cil ol 106 Lt Raas
narrow i Rglghé %ét&tﬁdéﬂemv&eﬁﬁﬂﬁsigﬁ gf ¥ﬂee]%ﬂﬁ thggoéoi: %@tll@h%rfr b nfn

the inner side of the joint w rane menbe c and a narrow

i ncl i ned 140¢; grdoay ehelfidmia héabed BHdSa harrbWendiedrcus igdeovier DIAIE hgati 1BAR
side of the joint thereof wth the frame nenber 11l1a. [0196] Al l
of the fdarthé pures ssdenfremsthe idser sidd bf theljping, withn thel franie haembehEl leaand a
cross-sectional shape, the engagenent groove 112a with which an .
engagen‘erﬂﬁﬂ@l""e%h@e‘g?uttﬁéog%i thit leads Hythe euies sidgderiedhe &mes sifsdof

on one fagce.of, the frame nepber 111a as. shown by the cross-section in
Fig. 14 %Jm in ef%%ﬁﬁﬁ%fi&bwd’e%mﬁ%f @é@'to be a plane in order to
attach the sc[tr(ﬁg thereto. [0197] When the screen is attached to
the screen exténdl ng frame 110, the engagenent el enents of the

extendi ng | | QAIARLHIRGAIBYmM hBbBR FRAAYEIENE 19 RAVES d k8 thd {4he
112c, and 112d, and the extending j1g Is extended and reduced,
cross-sectional shape, the engagement groove 112a with which an engagement
element of the screen extending jig is engaged is formed on one face of the frame
member 111a as shown by the cross-section in Fig. 14 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.
[0197]
When the screen is attached to the screen extending frame 110, the

engagement elements of the extending jig are engaged with the engagement

grooves 112a, 112b, 112¢, and 112d, and the extending jig is extended and reduced,
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t he screen extending frane 110 extends and reduces, and accordingly,
the tensile force to the screen is adjusted. [0198] When t he
screen extending frane 110 configured by conbining the four frame
menbers 1l1la, 111b, 111c, and 111d is pressed in the inward direction
using a tool such as the _screen extending jig, a clanp,.a_vise, or
the Ii ke, DFHEISHFFENYRS SramablQ grtegioanbicdipes and pseordingdp the fepsilesd
that are q{m?qﬂ n th%louterts'de are wi dely open, and open ends of
the cut gYPovEOSTErANE? TrA Y 14be, 114cb, 1l4cd, 1l4dc, 1l4da, and
114ad that argyfggqmed in the inner side are reduced, and accordingly,
the frame nenbers 11l1la, 111b, 111c, and 111d inwardly bend, causing

the screen exWigedithg stfeaftexddillin® famel BOUERHgulcd139¢ombininEe F6ueR e
is, then, fixed to the reduced screen extending frane by neans of

adhesi on,membetsel 1liak @111, d206]and 111tns phessed at ehenimsvaed Hireafioronsing attbel
screen to the reduced screen extending frame is conpl eted, the
pressi ng 6k @e the sereenraxgendier Bgreelampxt &g Ay the bisd the oper engy of the

a0 TSGR 5. Ao B o B ol RS8R
Cotorn ¢ SpERoMPondP s ot dif RRoBUTAD, L iha, MR Atal A0t e
open ends)1gfia tAh@ Cdhd %ﬁ%@%&%«%ﬁm tht3Rnerddide ar@%u&éé%n?fbtﬁk%rﬁg%%y, the

formed in the outer side are reduced and the open ends o
grooves Xishad mehidtee 1114,400h, 1L4CBad 114 hwatddend léAdmg thadcldepad

that are fornmed in the inner side are widely open, the frame nenbers
111a, 11xxtertiingiramed l0itbcheeradapet.outwardly to extend the screen
extending frape 110, and therefore, a tensile force is exerted on the
screen attachdd9d the screen extendi ng franme thus extended. [0202]
Since the tensile force s exerted, even in the state.of .not using th
oxt endi ng |  orhs Foreeh 55 et St poicel strearrRuniiRg fAmednomaas o
even in t the screen is sinply fixed to the screen
extendinggﬁ?%%%fﬁgh @%ére occurs no sagging in the screen. [0203]

[0200]

In the state where fixation of the screen to the reduced screen extending
frame is completed, the pressing force to the reduced screen extending frame
exerted by the screen extending jig, the clamp, the vice, or the like is released.

[0201]

As a result of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will all return to the shape of the
state not being compressed, and as the open ends of the cut grooves 113a, 113b,
113c, and 113d that are formed in the outer side are reduced and the open ends of
the cut grooves 114ab, 114ha, 114bc, 114ch, 114cd, 114dc, 114da, and 114ad that are
formed in the inner side are widely open, the frame members 111a, 111b, 111c, and
111d extend outwardly to extend the screen extending frame 110, and therefore, a
tensile force 1s exerted on the screen attached to the screen extending frame thus
extended.

[0202]



Insertion of a solid elastic elenment such as natural rubber or

synt hetic rubber or a non-solid spring such as a plate spring or a
coil spring into the cut grooves 113a, 113b, 113c, 113d, 114ab,
114ba, 114bc, 114cb, 114cd, 114dc, 1l14da, and 114ad enabl es
protection of the open ends and supplenentatlon of elast1C|t

Enbodi ment 10 {DGQGh? tensﬂeé%@dﬁ reRtted gvemat thesstaeorfgt %%t&ﬁeextendmg

of the f tl?%npoc%ﬂ‘bpeggoggb R o Lot b testo vt iR SR St
In Fig. 1§:re§na‘}s dithp defoaﬁﬂe éé!r@é%f @teﬁdlﬁg 'HShtk, %g& ?H&‘e(';&b{lfsaﬂﬁasaé%% in

(B) is an en arge ded view of a portion indicate

circle B the {cAen. and (C) IS a cross-sectional view of a portion

i ndicated by a dashed Iine Cin (B). [0205] As shown in Fig. 15
(A) of the oved203] view and Fig. 15 (B) of the enlarged expl oded
view, the screen extending frane 120 is assenbled with four frane
nenbers 121a, Insentipn qual&ohdadastlcqu@meat Blectf a5 pasural wubber extsynthatigrrubber

shape, and structu ed fixedl oi ned ns .of . wel or the
like. [02¥e}non-sol §%asf4é1@te 'Za E@ilépmi&%“ ‘?flgt EIPRYCs

Snganenmoag Ehip, 4 é%: diRd gD, fﬁ%?eaﬁfvémﬁ%@d G RN R

are forms'%, | cut groove
123a in t ebioegt%)g(rzdeglo inﬁﬁ)éﬁr%}éﬁ?‘{ of rngé%éﬁn &rcwéoers 21a and
121b frommbedigehenoangl e to the inner angl e; a

[0204]

Embodiment 10 that is another example obtained by modifying Embodiment 6
1s shown 1n Fig. 15.

Description of the function corresponding to that of Fig. 5 or Fig. 7 is omitted.

In Fig. 15, (A) is an overall view of a screen extending frame 120, (B) is an
enlarged exploded view of a portion indicated by a dashed circle B in (A), and (C)
1s a cross-sectional view of a portion indicated by a dashed line C in (B).

[0205]

As shown in Fig. 15 (A) of the overall view and Fig. 15 (B) of the enlarged
exploded view, the screen extending frame 120 is assembled with four frame
members 121a, 121b, 121c¢, and 121d to be formed in a rectangular shape, and
structured by fixedly joined by means of welding, or the like.

10206]

On the four frame members 121a, 121b, 121c¢, and 1214, engagement grooves
122a, 122b, 122¢, and 122d with which engagement elements formed in a screen
extending jig are engaged each are formed.

[0207]

There are formed a narrow mclined cut groove 123a in the outer side of the

joint of the frame members 121a and 121b from the outer angle to the inner angle; a
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narrow i nclined cut groove 123b in the outer side of the joint of the
frame nenbers 121b and 121c fromthe outer angle to the inner angle;
a narrow inclined cut groove 123c in the outer side of the joint of
the frame nenbers 121c and 121d fromthe outer angle to the inner

angl e; and a narr.ow.inclined .groove 123d in,the outer side of the
Totnt of TR MBCHERE SV 24D aRHES Siel Bith otthe Gaf e e S arreiS
i nner an ] 2 re, x :

rember - 1APACA R b A B SR B snt 154 Rl oA QREE o Bve
i nner  si d@3criAThé BRtRWI®R! ofthdgo@t of BR friBim&hbérst 178 c faha®1aeRe the
121b and a narrow inclined cut groove 124ad that |eads to the inner
si de fromoutéeangit ¢o tise dmeatinglepandi mhrrbhveinekredditizrodve 123im the rduedr
121d; on the frame nmenber 121b a narrow inclined cut groove 124ba

t hat | eaditde of thedoingméithe framefmemberseldutand Klddram théreufesiangleviotthe
the frame nenber 121a and a narrow inclined cut groove 124bc that

| eads to PR MEer side fromthe outer side at the joint thereof with
the frane ment)@r 21c; on the frame nenber 121c a narrow inclined cut
groove 124ch thS | eads to the inner side fromthe outer side at the

joint wth the,fhank, BeFRes agtgﬁo?gl%ﬁ%nath@afﬁfn?gvlﬂe%ﬂérﬁ a%‘ﬁarﬁﬂévpjﬁl‘éﬁﬁ?d

124cd that leads to the i nner side fromthe outer sidée at t

t her eof vdut larédve fA4apehdrBrRRI toltBédinandd®fobheref e side P elie foidiOwih
narrow i nclined cut groove 124dc that leads to the inner side from

t he out erthsifcdeneamentber j18in anévatrtartdwe irfctined cuegdoeve 124 thatlleadn & tieav
inclined cut groove 124da that |eads to the inner side fromthe outer
side at tipeer sfefronhthecoftensids at fike joinfhdheneaftyath e kamp geegber 121daph
of the faqur frane nbers, 121a, 121h, 121c, and 1d _hayve .t he sane
cr oss- sedht GralC B ,rﬁgi%aéﬁa@a%%ﬁve%ﬁ%gr@o‘i@éé i AL {Gade o Hhe mner

onane. 1 A9 BFRTRE et ae BERETIOS MBI CRalas tpy MRE PG Londbln '
at tach e ed 38 e iReoPABE IS S0 e JRler ORoR MWRG! BuPallle, T,

the scregsineuiceBél Wih th@famb28embbe 121G aaehe FHan®d 81ERHeg 12fic bhfirrow
extending jig are engaged with the engagenent grooves 122a, 122b,

122c, andndiz2d,cuagbavie 2dzl ¢dhadilealsj toghe sneettsded frdmathed ovtetuside at thee
screen extending frame 120 extends and reduces, and accordingly, the

tensi | e fentwithoheHmme meaber s 23djand taerprrqw aciined cut gupewe tlAécdthat daads
Tora 1018 the Tet SR i gt Ses BtheounahPrRaR R dhe SETIORCEIRG o
the. open 2ndsor e EipE SEBRuCP Bnadof Rttt Gye Toshl frar 1655
and accor iy el Eile (ot ohecd iee Jo0RA0E i e ARG tortReRa

i nwar di y nBaad: inehusd Q8 drosves E2aRhexleadd td ehel ia8E il Prdnd tIRE ofitRd WaRht

[0212] The screen is, then, fixed to the reduced screen extendi ng
frame by the gomst thereuivatdi tie, frame tohembérk21a] 0213]
[0209]

All of the four frame members 121a, 121b, 121c, and 121d have the same
cross-sectional shape, the engagement groove 122a with which an engagement
element of the screen extending jig is engaged is formed on one face of the frame
member 121a as shown by the cross-section in Fig. 15 (C), and the opposite face is

set to be a plane in order to attach the screen thereto.

[0210]
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In the state where fixation of the screen to the reduced screen
extending frame is conpleted, the pressing force to the reduced
screen extending frane exerted by the screen extending jig, the
clanp, the vice, or the like is rel eased. [0214] As a result of

rel easing theypressing force. to the reduced screen extend] frane,
the frame rren‘g‘gjreél ﬁf?ﬂ?eﬁ\/\llﬁl’aatla&%&?dﬂ’\ﬁﬁcre% q:xtpgtﬁag Efam:? mqg‘ﬁape of
the state i f

o coves. 19AEcShEeleBARY BT inE e bhECARRR TR Y ldfefibhe |
124dc, 124@aveabal 292K 120€ fmAdRadand iR &XteAEng5ENe ketehdd@ and #dduced,
121c, and 121d extend outwardly to extend the screen extending frane
120, and theexsdew exterdihg fisireel extends aek exdueds, andtabeordigBe nhé itegadlet o
t he extended screen extending frane. [0215] Since the tensile
force is lexesrtocdhesgesen s adiistest at e of not using the extending jig, it

i s possible tﬁgﬁﬁﬁp the screen to be in tension even in the state
where the scr ts sinply fixed to the screen extending frane, and

th [ ' - 10021 | 1 f '
ol 1 d of ast i o B eCRehbAdREL HIRR Vo Pbweasy hEinb AT sl s
_sol | . | " . . . _ ¢
Orooves T3GAPCHILRATTARE 1210 A1 BRS h BRI aRA BGcadH e oM
124dc, 12%dn.asand sdreéakxenii i, i 0! A 9ikedbr tHElIRNIRe SPES eAlof the
suppl ementation of elasticity. Enbodinment 11 [0217] Enbodi nment 11 is

shown i n dat groaves 108s,ckA3p; L2ft, 423d, H4alyriddbaynl Hdbe,r Edpbntilded, 12tdchat

of Fig. 5 or 2@% 7 1s omtted. In Fig. 16, (A is an overall
vi ew of ad24dxcad 24pdate widdly apen, zad acemylinigly, dhe gianmrg@mbexqolmedzlb,

ew o SRR etk e by 2, 0eR e el BN BT
(B) . reduced.

[0212]

The screen 1s, then, fixed to the reduced screen extending frame by means of
adhesion, or the like.

[0213]

In the state where fixation of the screen to the reduced screen extending
frame is completed, the pressing force to the reduced screen extending frame
exerted by the screen extending jig, the clamp, the vice, or the like is released.

[0214]

As a result of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will all return to the shape of the
state not being compressed, and as the open ends of the cut grooves 123a, 123b,
123c, 123d, 124ab, 124ba, 124bc, 124ch, 124cd, 124dc, 124da, and 124ad are reduced,
the frame members 121a, 121b, 121c, and 121d extend outwardly to extend the
screen extending frame 120, and therefore, a tensile force is exerted on the screen
fixed to the extended screen extending frame.

[0215]
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[0218] As shown in Fig. 16 (A) of the overall view and Fig. 16
(B) of the enlarged expl oded view, the screen extending frame 130 is
assenbled with four franme nenbers 131a, 131b, 131c, and 131d to be
formed in a rectangul ar shape, and structured by fixedly joined by

means of wel ding, or the like. [0219 ) the four frame nenbers
131a, 131b, 199€¢ t%@@@f&?“@d@&ﬁ%ﬁ%&mﬁvﬁ% Hbot]@sstat@zq,n%@@,g the Ftending
132d with.which en nt el enments, forned in a scr.e extending,.jig
are. engagibl oI BPE RoFrHR e et to 1 Hrfablndn38af S Sk VPelople,
menber 135??% : v, 4 ' ' .
ort hogona yé} gggr%ﬁl? Weﬁ%%dt g{@lgi léé]eglt é{%ﬁ%&]}g}% #r?{ﬁ?e\c/i\nﬁ{l% ﬂ%‘%{g%fc Fg&[r%gﬁorréd %@rg -
131b and thengrdegw cut groove 134ad that |eads to the inner side
orthogonally fromthe outer side at the joint thereof with the frane

menber 131d; 06216Be frame menber 131b a narrow cut groove 134ba that
| eads to the inner side orthogonally fromthe outer side at the joint

with the franspeianee! 150yl eladiceelpmenbonduas yrom) sublrisr syntheticaubler

to the inner si del.d(r)rtho onal | y flromthe out er. si de at tﬁle j oi nt

t her eof WHtHIPHEOT %I?Fénm&s 4 BIREC SRING P £P1L ARG ISR the SY{CETQ0KSY r ow
t 3 l,gad [ j I

out 9" 0OYBef Stk OB WAACEAR, LABa! DAL, R4S, SB09O0E it B 108

graove 134hHles idbrecAafisr iR iU dRRAASPBIRERARANG dsrichpm the outer

side at the joint thereof w 131d; and”on the
frame nmembabodihbdt a1narrow cut groove 134dc that |eads to the inner
side orthogonally fromthe outer side at the joint wwth the frame
menber 131c abi21&] narrow cut groove 134da that |eads to the inner
side orthogonally fromthe outer side at the joint thereof with the
frame nenber Bmbgdinjempdijis showpin Fég. ¥6he four franme menbers 131a,

131b, 131c, d 131d h he . < ti h .t he. .
engageman'f g?ﬁ?ﬁf@p 35 é’?&ﬁ? #q%ﬂﬁ@ﬁggﬁéﬁégg@%eﬁ#%% g%eglt%%cﬁlgt ﬁés QR

T31a 2 Show"the ng Boodt i ol VER B el QR lndlf el e b
face | <ok beyiBaRl HR% o Rdh ihAcAbl 86 4AiRed BB LTS fhd (C)

[ 0222] e screen is attached to the screen extending frame
130, t he jeagagen@tiosd] ei@nios aQlortidteindidatiibing daslgedalie €riga@d with

t he engagenent grooves 132a, 132b, 132c, and 132d, and the extending

jig is extendd®l8hd reduced, the screen extending frane 130 extends

Ao e b mshown o Fig 16°(a" BF the oveiall view and Fig. 16 (B) of the enlarged

adj ust ed. [ 02¥gphown mn Fig. 16 g g
exploded view, the screen extending frame 130 1s assembled with four frame
members 131a, 131b, 131c, and 131d to be formed in a rectangular shape, and
structured by fixedly joined by means of welding, or the like.

[0219]

On the four frame members 131a, 131b, 131c, and 131d, engagement grooves
132a, 132b, 132c, and 132d with which engagement elements formed in a screen
extending jig are engaged each are formed.

[0220]

There are formed on the frame member 131a a narrow cut groove 134ab that

leads to the inner side orthogonally from the outer side at the joint with the frame

member 131b and a narrow cut groove 134ad that leads to the inner side
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When the screen extending franme 130 configured by conbining the four
frame nenbers 131a, 131b, 131c, and 131d is pressed in the inward
direction using a tool such as the screen extending jig, a clanp, a
vise, or the like, the open ends of the cut grooves 134ab, 134ba,
134bc, 134cp, 134cd, 134dc, 134da, and.134ad that are  forned in_ the
outer sid Qgémaﬁsagf@gat PHfeREdsAdithgIgynt theeedf et theckitiae gnembey, 131d;

frame 13000 SREReE HicbBOP T3t PERow GRERR LB SRATRR T BR b it
reduced s&&s&gan@gﬁ fof e mﬁggg@&g% W@ﬁn@%itﬁ%@?ﬂa%’ m@fnb%ﬂ%id sé.gdcg ;

[ 0225] It State I xatron of the screen to the're
screen exiefsl kgt kroawe 134be aipli@idedo thd el @8Rl H¥hdNERy frent IR outer
reduced screen extending frame exerted by the screen extending jig,

t he cl anpside hethe jomt therephevithi the frane elepdsed31{,0828]e frame Aserabarekllcta
of releasing the pressing force to the reduced screen extending
frane, thEAFeHEE giooBe rls?»g@matat lendatelthe bwey sidd ortizagonallst from the quier

e o ovits 15t Cint guiEh e SaBe Thasbe S DA RGOk SeTa I f R that”
dth . i: i i | h

oo s Sy o R Gifle bRoBHLAY Ui T D s At BB g lkEatt REE the

screen extandifiGnid-armBdli o2k &aﬁlg%eﬁl%er 31 L% wfaftg?%&née Pimg:gt ed

on the screen attached to the extended screen extendi ng 27]

Si nce t hethheladd & fier haer sidexettiogonalyefornnhé Patdt ddeafhenjoint Witithet he
extending jig, it is possible to keep the screen to be in tension
even in thans membarhisile antie worevenui grosveiBydd theedeatls to hise smee aide
extending franme, and there occurs no sagging in the screen. [0228
'nsert i orprdfogandl ramelissauter §ile st He U Hhas:of it e framsaiengher 131a.
synthetic rubper..or a non-solid spring such as a plate spring or a
coil spring ir.élfhe cut grooves 134ab, 134ba, 134bc, 134chb, 134cd,

134dc, 134da, ygnd F&egfbggtf@gfqbfggﬁlb@s%ﬂ h91h, A3t N LLAY BHE$h8 Wme

suppl enmentati’on o
cross-sectional shape, the engagement groove 132a with which an engagement

element of the screen extending jig is engaged is formed on one face of the frame
member 131a as shown by the cross-section in Fig, 16 (C), and the opposite face is
set to be a plane in order to attach the screen thereto.

[0222]

When the screen is attached to the screen extending frame 130, the
engagement elements of the extending jig are engaged with the engagement
grooves 132a, 132b, 132¢, and 132d, and the extending jig is extended and reduced,
the screen extending frame 130 extends and reduces, and accordingly, the tensile
force to the screen is adjusted.

[0223]

When the screen extending frame 130 configured by combining the four frame
members 131a, 131b, 131c, and 131d is pressed in the inward direction using a tool
such as the screen extending jig, a clamp, a vise, or the like, the open ends of the

cut grooves 134ab, 134ba, 134bc, 134cb, 134cd, 134dc, 134da, and 134ad that are
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Enbodi nent 12 [0229] Enbodinent 12 is shown in Fig. 17. Description
of the function corresponding to that of Fig. 5 or Fig. 7 is omtted.
In the drawing, (A) is an overall view of a screen extending frane
140, (B) is an enlarged exploded view of a portion indicated by a

dashed cil{?cl e Bin A?g ,.and (C) is a c¢ross-sectional view of a
portion i almeatl%&h%§u r gitsrag reveedcandagaydinglypthepirame merplersHGwa, i n

Fig. 17 ( 0 he l.1 Vi a Fig. 17 (B) of the enlar

expl oded @%wf@%é’lngﬁsi@hn‘@%@@%% CW%?\%&'ﬁ%fr%"asn 8%@8%535"% iﬂo fohe
frame menpersed4la, 141b, 141c, and 141d to be formed in a

rect angul ar s%ape, and structured by fixedly joined by neans of

wel di ng, or thged4iike. [0231] On the four frame nenbers 141a,
141b, 141c, and 141d, engagenent grooves 142a, 142b, 142c, and 142d
wi t h whi ch enfThgenmen is| thee fixed tortie dedmced seeaeaxtendiagdiang: by theane of
engaged each are formed. [0232] There are fornmed on the frame
nmenber 141H€si0Aa0Y B\% 1@ groove 144ab that |eads to the outer side
orthogonallybﬁ%the inner side at the joint with the frane nenber
141b and a na cut groove 144ad that |eads to the outer side

Cenbor 1a1a) i O LRE HAHAS of thd SGehE 10 bne REhEA] sefbb ehlfgiia s
| eads to ghge w&&ﬁn%lgéréaﬁ% f)%:%gﬁg%ﬂclé th r@&é&l&h%@%ﬁ%@%@%@d oi nt

with the frame ne narrow cut groove eads

to the ouseftedilyetherschagonabhding fieMten@amp@e wéd@rahe liRe i$ fd1Bised.
thereof with the franme nenber 141c; on the franme nenber 141c a narrow

cut groove 14M2261hat | eads to the outer side orthogonally fromthe
inner side at the joint with the frame nenber 141b and a narrow cut
groove 144cd Ahareswheabralensiigethepressing fuce te Huyyradaced s¢neemextandingner

o1 de ol el AlEERRl LA e LLATE FRIbel AL, anden o

side ort @9&8 rh%lt lbgin]:grc%mﬁrggseidpgfc{ ad {h%eopaetn énh 8 df%g tcu%NI Qlto%vésh ?34ab, 134ba,
134hc, 134ch, 134cd, 134dc, 134da, and 134ad that are formed in the outer side are
widely open, the frame members 131a, 131b, 131c, and 1314 extend outwardly to
extend the screen extending frame 110, and therefore, a tensile force is exerted on
the screen attached to the extended screen extending frame.

[0227]

Since the tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the state where the
screen 1s simply fixed to the screen extending frame, and there occurs no sagging in
the screen.

[0228]

Insertion of a solid elastic element such as natural rubber or synthetic rubber
or a non-solid spring such as a plate spring or a coil spring into the cut grooves
134ab, 134ba, 134bc, 134ch, 134cd, 134dc, 134da, and 134ad enables protection of
the open ends and supplementation of elasticity.

Embodiment 12
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frame nenber 141c and a narrow cut groove 144da that |eads to the
outer side orthogonally fromthe inner side at the joint thereof with
the frame nenber 14l1la. [0233] Al of the four frame nenbers 141la,
141b, 141c, and 141d have the same cross-sectional shape, the
engagenent gr?ﬁéf 142a with which an engagenent el enent of the screen
extending jig S@ngaged is formed on one face of the franme nenber

141a as shown the cross-section..in, Fig. 17 (C) , and the opposite
face is set tgbn%bé)dgn%[fa el ngdgﬁlg'olr};ttach t he screen thereto.

0234 Wh 90: SC ' t reen. ex i pg.f
190 T he enpaDRstitichSAE fifetin AEREHodind BEaRETLR 3 SXLERE D96 biiTEd
t he engagenenin gfe0a®snd 429, isldPbverdt 2ow 804l sé&%ﬁ,exeéiﬁiﬁgﬁﬁ»aﬁétm,diém

S

jig is extended and reduced, the screen extending frane 140 exten

and reduciesin enlaigad espldilediew vhe portioni ihdichietdds 4 dashied circleeBrini(9), and
adj ust ed. [ 0235] Wen the screen extending frame 140 configured
by conbi nfy 18 Rerossuectipralwicrs 9ba portion ndicaterbhy a dasheddme C4ndB)s
pressed in thﬁ é’a%@/ard direction using a tool such as the screen

ext endi ng jig,O | anp, a vise, or the |like, the open ends of the cut

Shat are tor nia SeRRin KE Af 38 the AR i 3G il T B ARG R
frame mendelsichddéw, t%@]sl%ree]rﬂé&en(ﬁﬁg gljjagdééglzl({‘fgg%gﬁzﬁﬁbféﬁ%h FRlSE-Age t he

screen extending frame 140 to be r e screen is,

then, fixaembers hia edilydd1seneer1axh dedbiged I@ﬁe&ﬂnmaﬁé, and
adhesion, or the |ike. [0237] In the state where tixation of the

screen t cstidvtuned dyclestdicjoeed yxmeant ofgweéklane or sthe bhel et ed, t he
pressi ng forcE to_the reduced screen extending frame exerted by the
screen extend Q?élﬂi g, the clanp, the vice, or the like is rel eased.

E g??g]efll scr e:ﬁn 31,1‘5 ; u:f%?d‘?‘; pgg%:gb?e?g hg?%tlgﬁ%:pifasﬂs)iéﬁ? _ 1%%%%;5@5%3@%?
25 the opigtelit 342 Rl 4308 sftp HEEN TiBAR RSl e T B ERe B g Sereth

144cd, 144d6di are Bholddach bRAHrAREG formed in the inner side are
wi del y open, tlr?gelﬁ rane megngers 1414, 1%'1b, 141c, and 141d extend

outwardly to @gsend the screen extending frame 140, and therefore, a
tensile force is exerted on the screen attached to the extended
screen ext endlmgefaramermed on the frame member 141a a narrow cut groove 144ab that

leads to the outer side orthogonally from the inner side at the joint with the frame
member 141b and a narrow cut groove 144ad that leads to the outer side
orthogonally from the inner side at the joint thereof with the frame member 141d;
on the frame member 141b a narrow cut groove 144ba that leads to the outer side
orthogonally from the inner side at the joint with the frame member 141a and a
narrow cut groove 144bc that leads to the outer side orthogonally from the inner
side at the joint thereof with the frame member 141c; on the frame member 141c a
narrow cut groove 144cb that leads to the outer side orthogonally from the inner
side at the joint with the frame member 141b and a narrow cut groove 144cd that
leads to the outer side orthogonally from the inner side at the joint thereof with the
frame member 141d; and on the frame member 141d a narrow cut groove 144dc

that leads to the outer side orthogonally from the inner side at the joint with the
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[ 0239] Since the tensile force is exerted even in the state of
not using the extending jig, it is possible to keep the screen to be
in tension even in the state where the screen is sinply fixed to the
screen extending frame, and there occurs no sagging in the screen.

0240 | nsert a solid elastic elenent. such. as natural
£ ubbe]r orﬂWﬁtrﬂ%‘iﬂL ‘E‘&b?é}d HRAPOW S S5P9VE Ldddlp Shatdeads tadthg oyfeyiside

spring or .00, 44ab.. 144ba, 144bc
Taaco, 1AABEg RO e A, R o he SUAMRRT B thet FERE spEhe  an
ends and supp{@ﬂgﬂtatlon of el asticity. [0241] I n Enbodi ments 1
to 12 described using Figs. 4 to 17, the franme nmenbers, each of which

is solid, proulidg the otirtfrdmé yndwbefr@rlrzrwgmqutmrco@m;4m hihretneodid ng
areas of the frame menbers in the width direction. In Enbodi nents 13

to 20 to desshamtionalnsHapgstheldignger@ént groswd 1 s withevhiek e eagagemdmrme
gains flexibility by a way of form ng grooves in the both sides of
the framneel ﬁmeﬂh@%/ %@W%@éﬁﬁé@@go@ i gagigesne fomndsber ong fadeeofithe Elames s

Enbod nerfPemaet (40 g st B {86 frossrsagicing Bige L Cov ana e prposith dice i
o o OF &t 0hBk. 0l Bt S BB 3L OO 11 (et o

connecting t er an I nnera Wth the
grooves, a flpggale part that bends in the shape shown by the
cross-section in (b) is configured. Enbodi ment 14

When the screen is attached to the screen extending frame 140, the
engagement elements of the extending jig are engaged with the engagement
grooves 142a, 142b, 142c, and 142d, and the extending jig is extended and reduced,
the screen extending frame 140 extends and reduces, and accordingly, the tensile
force to the screen is adjusted.

[0235]

When the screen extending frame 140 configured by combining the four frame
members 141a, 141b, 141c, and 141d is pressed in the inward direction using a tool
such as the screen extending jig, a clamp, a vise, or the like, the open ends of the
cut grooves 143ab, 143ba, 143bc, 143cbh, 143cd, 143dc, 143da, and 143ad that are
formed in the inner side are reduced, and accordingly, the frame members 141a,
141b, 141c, and 141d inwardly bend, causing the screen extending frame 140 to be
reduced.

[0236]

The screen is, then, fixed to the reduced screen extending frame by means of
adhesion, or the like.

[0237]

In the state where fixation of the screen to the reduced screen extending
frame is completed, the pressing force to the reduced screen extending frame

exerted by the screen extending jig, the clamp, the vice, or the like is released.
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[ 0243] As shown in (a) of Fig. 19 for Enbodi nent 14, two grooves
on one side and three grooves on the other side of a joint of solid
frame nmenbers are fornmed in the direction connecting the outer angle

and the inner angle. By increasing the nunber of grooves as
above, a flex't I3§ part shown by the cross-section in (b) exhibits a
greater effec fbodi ment 15 [ 0244] I n Enbodi nent 15 shown in

Fig. 20, int on on si de and ne

o gove on  neheereriL Egﬁsa%ns BRohiRsiih8 sHERRY 3 Rl 2t ¢
the jointg.0fe fhame; ‘Ehattrlﬁws éﬁj};g P%%vavgﬂﬂr gngt}ﬂgcﬁt@ﬂféjﬁﬂp% of the

flexible part is con |gure by t

Enbodi nengtgelfot Q)@ﬂlgl(?om}]ﬂfeS@édr ah@ds ithe bp&pendilofalé cd? grébved1dals Quesy)
extending frame gains flexi bi i ty at the joint thereof with through

hol es f orldidlic,olt4rbel4doidnt44denbbttiapemt 146 d[102M6FE formed in HErbodensiie até
shown in Fig. 21, square-shaped through holes are forned along the

di r ect i orvigekyreaen; the frh@elmmbe@nlglilé, , LAEC, gud ditld egteadofutwhelly &9 nt

of solid fra nmenbers. .odi_nment
exte r;rieth'z-': screen exten ng frame li'(? and therefore, a tensile force is exerted on

the screen attached to the extended screen extending frame.

[0239]

Since the tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the state where the
screen is simply fixed to the screen extending frame, and there occurs no sagging in
the screen.

[0240] -

Insertion of a solid elastic element such as natural rubber or synthetic rubber
or a non-solid spring such as a plate spring or a coil spring into the cut grooves
144ab, 144ba, 144bc, 144cb, 144cd, 144dc, 144da, and 144ad enables protection of
the open ends and supplementation of elasticity.

[0241]

In Embodiments 1 to 12 described using Figs. 4 to 17, the frame members,
each of which is solid, provide flexibility by forming cut grooves at the coupling
areas of the frame members in the width direction. In Embodiments 13 to 20 to be
shown in Figs. 18 to 25, a solid screen extending frame gains flexibility by a way of
forming grooves in the both sides of the frame at the coupling areas of the frame
members in the thickness direction.

Embodiment 13
[0242]
As shown in (a) of Fig. 18 for Embodiment 13, two grooves on one side and

one groove on the other side of a joint of solid frame members are formed in the
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[ 0247] I n Enbodi nment 17 shown in Fig. 22, square-shaped through
hol es are fornmed al ong the direction connecting the inner angle and
the outer angle of the joint of solid frame nenbers, and the shape
of the through holes are elongated al ong the arrangenment direction.
[ 0248] 0O ill strated in Figs. 23 to 25, a

. Enb
hol | ow boﬂﬁrﬁﬁ?%lc?oé@ﬁc%% ﬁ}?o?‘ﬁafﬁ? Pnémaé henner dREK: | i ty gt t he joiv\lhntI
nb iIle
trese s put o Pie Bty AHETL FalfeP Pel il Bk Shend b by dhng
repul si vecﬁogg.ggctﬁﬁlamngj) th@ngibiRss, the sides of the frame bend, and

t he repul sive power is generated. The repul sive force is
gener at edEﬂTdemgentrlth he center of the sides of the franme, and weaker
as close to the vicinity of couplings of the frane. The

situation is $P243]Jar also in other configurations, and crinkles may

occur around he . corners if there is no counterneasure. Enbodinment 18
[ 0250] S EROWE; e @? of ignbwfori Bmppdimens 14, twoegiohves on one side and

'n the 3?@?%?#%%&%3 BrahF SRS P ol et T vt Breddn one
direction connecting the outer angle and the inner angle,

By increasing the number of grooves as above, a flexible part shown by the
cross-section in (b) exhibits a greater effect.

Embodiment 15

[0244]

In Embodiment 15 shown in Fig. 20, in the solid frame members two grooves
on one side and one groove on the other side are formed respectively at the vicinity
of the joint of frame members in the width direction.

A bendable flexible part is configured by these grooves.

[0245]

In Embodiments 16 and 17 illustrated in Figs. 21 and 22, a solid screen
extending frame gains flexibility at the joint thereof with through holes formed on
the joint.

Embodiment 16

[0246]

In Embodiment 16 shown in Fig. 21, square-shaped through holes are formed
along the direction connecting the inner angle and the outer angle of the joint of
solid frame members.

Embodiment 17
[0247]
In Embodiment 17 shown in Fig. 22, square-shaped through holes are formed

along the direction connecting the inner angle and the outer angle of the joint of
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A bendabl e flexible part is configured with these notches. Enbodi nment
19 [0251] I n Enbodi nent 19 shown in Fig. 24, in each of
squar e- shaped hol |l ow franme nenbers two notches on one side and one
notch on the other side are forned respectively in the vicinity of
the joint of frame nmenbers jn the width directjon. A bendable
f1exible ifﬁ&dtijrarge aRhegar 2y thetsharg ehthyy Bsowh helgs aen elepgated ajopgsbe

| n Enbodi nent 20 own.in Fig. 25, a franme nenber is constituted by a
two-tier '&%9%%§V6FNH1uﬁng a holl ow body having a plane to which
a screen is atgpghed and a hol | ow body having a plane to which a
screen is not attached, and only one tier of the hollow bodies is
formed w th aiBhpodindé#3B to 20 illditRaed th EigtDP8 o 28] 4 hBRGW-vRlickR@reen
frame is transforned to a rhonmbus shape by the notch, and a repul sive
force to eséending fmmpegenafledbility hthihevibmit of framef melbefobintyt grooves
possible to apply a tensile force also in the vicinity of the joint
and theré@ﬁﬂ@&oatb@ﬂ@@h can be extended in overall uniform In

addi tion, sinﬁ%ﬁ§5e | ower half part thereof does not have a notch,

t he | ower hal t constitutes a frane with strength. [0254]

=

While stress is put on the frame and a screen is attached thereto using a
repulsive force against the stress, the sides of the frame bend, and the repulsive
power is generated.

The repulsive force 1s generated strong in the center of the sides of the
frame, and weaker as close to the vicinity of couplings of the frame.

The situation 1s similar also in other configurations, and crinkles may occur
around the corners if there is no countermeasure.

Embodiment 18

[0250]

In Embodiment 18 shown in Fig. 23, in each of square-shaped hollow frame
members one notch is formed on both sides in the vicinity of the joint of frame
members in the width direction.

A bendable flexible part is configured with these notches.

Embodiment 19

[0251]

In Embodiment 19 shown in Fig. 24, in each of square-shaped hollow frame
members two notches on one side and one notch on the other side are formed
respectively in the vicinity of the joint of frame members in the width direction.

A bendable flexible part is configured with such grooves.

Embodiment 20

[0252]

In Embodiment 20 shown in Fig. 25, a frame member is constituted by a
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In this case, it is very effective to make the thickness in the
vertical portion of the upper half part of the two-tier holl ow body
thin and the thickness in the vertical portion of the |lower half part

of the two-tier hollow body thi ck. [0255] A notch or a through
hole is forned a II. ce hi e thickness direction.of the frane
side in tH&- H%E&%ﬁﬂ udérfg%ﬁep%tbp%hsmgwa%@ VhicGianggsen 1s

di rection e toIo t.he.str tho he franme_ s a

ke def ot RPEATE adfpuofSias it d GRR% o RaidF st RlR PrEF BN teBithres
easy by | NSk I t he upper frane
side int Oh e%ggéﬁ%h ect :Bgﬁ’ifesﬁé‘g)ﬂ%h Wlfﬂ?tgqllogéhposm ble to apply a
tensile force[@mﬂc} in the vicinity of the joint, and overall uniform
extending is possible. [0257] Since a notch or a through hole is
not formed i nSinke thewppeiz!f paraof thef frathe i transforned to & thombue shapel fy
part constitutes the frame with strength, that has the sanme effect as
maki ng t hdetvitek ed @ tepulshie iese IooRtupas eaprabed ththeupeiaty iehkhe joamt; it

o e bbb 209 A AT S g Y
[0258] el D EBotiIRaL, B0, ASSE T Bt OHSEIDS, LA S aht AR

t he conflgur ‘On"0 por 1'0NS "Of a screen ext and |ng raie

al | ovs t heeRGr ABEs Bt R D HofchafR ﬁn%epﬁﬁn@ pi ddstitifed ﬁ%ﬁie%ftﬂ sBentie
frame nmenber i1tself which constitutes the screen extendi ng frame.

Enbodi nent 21[§a54%9] Enbodi nrent 21 shown in Fig. 26 is obtained

by applying the invention of the present application to the related

art shown in Hi fhnis (ZJ.seTlrtés fvanc effentive fto ek e dlickeess insthd erecii¢ab@drtion

referrl rlgofttl?e Ilzllpger half part of the two- t1er hollow body thin and the thickness in the
vertical portion of the lower half part of the two-tier hollow body thick.

[0255]

A notch or a through hole i1s formed on a wall face i the thickness direction
of the frame side in the upper half part of the hollow body in the thickness direction
in order to lower the strength of E‘he frame side and to make deformation easy.

[0256] :

By doing this, deformation I;_ecomes easy by lowering the strength of the wall
face of the upper frame side in the thickness direction, and thus, it is possible to
apply a tensile force also in the vi‘binity of the joint, and overall uniform extending is
possible.

[0257]

Since a notch or a through hole is not formed in the lower half part of the
frame side, the lower half part constitutes the frame with strength, that has the
same effect as making the thickness in the vertical portion of the upper half part of
the two-tier hollow body thin and the thickness in the vertical portion of the lower

half part of the two-tier holiow body thick.
[0258]
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In Fig. 26, (A) is an overall view of a screen extending frame 150,

(B) is an enlarged exploded view of a portion indicated by a dashed
circle Bin (A , and (C) is a cross-sectional view of a portion

i ndicated by a dashed Iine Cin (B). [0260] The screen extendi ng

i i . el f b d ,

oo oot ol o 18 Erbasiinee, @ detanhh slenie (0 A0sdeany 2inbed osh eHaton et
h b , d,.f 153 153b,,. 153c,
and 163d o eRRR SR SRR offiond Han Rt BN Bt en, SR E0inE e
four corngsmeBABRLS u'sﬁlgsﬂﬂg"@%asslilubitg'og th@ﬁaﬁ@mem{)%ﬁ%élfo Wh%cﬁi&ﬁu@tiﬁ? ey

the frame nenbers 151a an hown as an exanp
menbers I1&taen éktbadingStane.and 151d have inclined faces 157a and 15Th

with an angle of, for exanple 42 , which is a little smaller than 45
wi th respBmbodimantell ength direction of the frame nmenbers toward the
i nner side of the_screen extending frane 150. For this reason,

bot h ends of {%%our frame nenbers 15la, 151b, 151c, and 151d do not
156a, 150, - 1EGUOERPL AR 1 5 2651 ISRE Y Pgppenve b & th
[ [ t.he. j i 9. T I f th
gap 1 s notht R4 BN B8 T Wby K ) 2k FpSR G e
151a, 151]@mbg§ilrfent@glgeslgﬁ%gd!g@fé&iﬁ@&)zpfg?%?; sectional shape shown in

the representative exanple in Fig. 26 , and the frane nenber 15la

shown as an ekaRigl 86] 6AY a5 aRGvetdlllvieR of AsRiddnoektbadige Fahd LRI (@)nis an
and an engagenent groove 152a with which an engagenent el enent of a
screen examdngedgxplodedmipagesa portondndiaated byreddashed epplesBtie (3acend £C)
set to be a plane so as .to attach a_ screen. [0263] . The corner
member 138& GreScHFSIONGTIRY By RORHOR Frdite by e alashgbhne kdin1E8h

or t hogonal to[@%@ﬁu other in an L shape, and the corner plates 156a
and 156b have oss-sectional shape each which can confortably

okt a1, o e N AR 90 190 0 sV B SERSEafer

[0264]  151a and 151c, two parallel frame members 151b and 151d that are arranged
orthogonal to the above frame members, and four corner members 153a, 153b, 153c,
and 153d which combine the four frame members. 153a only out of the four corner
members is shown in Fig. 26 (B).

[0261]

Both ends of the frame members 1512 and 151b shown as an example of the
four frame members 151a, 151b, 151c, and 151d have inclined faces 157a and 157b
with an angle of, for example 42 ° , which is a little smaller than 45°  with respect
to the length direction of the frame members toward the inner side of the screen
extending frame 150.

For this reason, both ends of the four frame members 151a, 151b, 151c, and
151d do not contact on a respective complete one plane with each other, and gaps
158a, 158b, 158c, and 158d with an angle of 4° are present in the inner side of
the frame, as shown in Fig. 26 (A).

The angle of the gap is not limited to 4° .
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The corner plate 156a is inserted into the insertion hole 156b in the
white arrow direction, the corner plate 156b is inserted into the
insertion hole 156b in the white arrow direction, and as in a sane
way, the four franme nenbers 15l1a, 151b, 151c, and 151d, and the four
cor ner nenberigﬁgﬁa, 153b, 153c, and 153d are assenbl ed, and then,
the screen ex tng franme 150 with the gaps 158a, 158b, 158c, and

cr een e | :
oxt gnldi g froht ae KB s e e B 1l B Tl Ry ar e
Corner  pl res SRARTRbe SORASE (S Rrer v SGmE N HIe R0 (QlantEe

hol es Wheffarhb ene@be@nIBlAGhoive BxdreaenHetk foefiedasith anthResed Bbledlssa
the screen extending frame 150 extends and reduces, whereby a tensile

force is theemuerhdoan emgagsureatgrodve 683 wiki whichiap. erpdgembet élament oha of
the screen extending frame shown in Fig. 25 is described. In the
drawi ng, SEFQED oxtepding JIgRpgagefcok PRE dacsf anththesennestie Beedngehtp be amplane
before the screeigaé_'hs attached thereto, and Fig. 27 (B) shows the
state of Y 10F eI ng frame i mmedi ately before the screen is
attached t her 3%3 [ 0267] Since the screen extending franme 150
shown in Fig. EA) is the sanme as one described based on Fig. 3,

description tgL egfnel SnétAbeP15B%i i eEndtRlfed ﬂw&orgeﬁeﬁ%essf%%nidmﬂéhg

27 (B) , the screen extending frame 150 configure assenbling t

four framethogohartd ehbl athekShlkin 11 SAgpe, and tHddsinan glatde136aumdCIBEB&ave a
menbers 153a, 153b, 153c, and 153d not shown in the drawing is

pressed iarossheechbnakshape eecldivhmbtdaomomisitaily @ntarcindsslida imshe irsertéan
[e)étzgg]d ! nqjojlé ?Sﬁaaofctlhg ’mg nxein?bee’r 105r1a tagcei tllmie li(neserr']t(i)(;[n ﬁc?lgmln’})(i{) rcl)f ttl?ee fr(zziirrnaeWi "o
member 151b respectively.

[0264]

The corner plate 156a is inserted into the insertion hole 156b in the white

" arrow direction, the corner plate 156D is inserted into the insertion hole 156b in the
white arrow direction, and as in a same way, the four frame members 151a, 151b,
151¢, and 1514, and the four corner members 153a, 153h, 153¢, and 153d are
assembled, and then, the screen extending frame 150 with the gaps 158a, 158b,
158c, and 158d is configured.

[0265]

The screen is attached to the screen extending frame 150, engagement
elements of the extending jig are engaged with engagement grooves 152a, 152h,
152¢, and 152d, and the corner plates inserted in the insertion holes slide in the
insertion holes when the extending jig extends and reduces, and accordingly, the
screen extending frame 150 extends and reduces, whereby a tensile force is exerted
on the screen.

[0266]
Using Fig. 27, the function of the screen extending frame shown in Fig. 25 is
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As a result, the outer end of each frame nenbers is deforned, the gap
158a between the frame nenbers 151a and 151b, the gap 158b between
the frame nenbers 151b and 151c, the gap 158c between the frane
menbers 151c and 151d, and the gap 158d between the frane nenbers
151d and ]51a, are reduced to formgaps 158a' , 158b' , 158c¢c' , and
158d" , o es&PE%‘Lpear, and each of the frame menbers are inwardly

bach ot the oabherapRte Fig 2 1R), spows e stad Lt Steen ekienfile frame £°
a resul t,pdibh@ GRaRfedf is%t%%ﬁ@c?ﬂ%e?éﬂo,eﬂﬁd g fzfzgcr@i %g&%«s Eﬂ@&tfgég;ﬁﬁgg' y

bends, the screen is fixed to the screen “ext rame

means of @geseaendiap fidee ihkediatddy bafore the Sdrebh & Sitahed Whetketo.
fixation of the screen to the screen extending franme 150" is

conpl et ed, thE0367éssing force to the screen extending frame 150
exerted by the screen extending jig, the clanmp, the vice, or the |like
is rel eased. Pwogbhe screen extending fiame dbhisbpwnis Tag. 27 {81 s the syne as,
and 151d' released.fromthe pressing.force will return the state
of not befi Cﬂﬁ?%%ﬁ‘?g]iqnhﬁ\%éea%?&‘g@i)? yhergat i %Qﬁq"f“,ie‘}aﬁ?l@nsi | e
force is exer;@& n the fixed screen. [0273] I n addi ti on,

i nsertion of sofid elastic elenent such as natural rubber,

synthetic rubReghows if M. |22ivk ) .f-(%[g“e %glréeat&t&{di@g frﬁr%alréngbhi%g\grgdq{i%t he

| i ke shown in Enbodi nent o] ig. into the gaps 1 8c,
and 158d msbanblhantieUolih éamenemberEs a1 5E)A616faneX1tiand the tQSddrer
force on the screen. [0274] Since the tensile force is exerted

even in themberstkb3af 1530 163¢, gdt1pddewt shakvmgn fheydramting & pressddoinetheo
keep the screen to,be.in tension even in the state where the screen

i s si npl PlAg@EPY direpdonsousrsadeelesiahag o scaprn extgadipg i f sms a vise, or
F(ﬁ:sgglrgéﬁn?tﬁﬂg%ot%ﬁév@g iﬁ ?ﬁae a}:ar“;alggn_ extending jig with no sagging in

[0269]

As a result, the outer end of each frame members is deformed, the gap 158a
between the frame members 151a and 151b, the gap 158b between the frame
members 151b and 151c, the gap 158c between the frame members 151c¢ and 151d,
and the gap 158d between the frame members 151d and 151a are reduced to form
gaps 158a° , 158b’, 158¢’, and 158d’ , or disappear, and each of the frame members
are inwardly reduced as shown by 151a” , 151b° . 151¢’ , and 151d° .

[0270]

As each of the gaps is thus, reduced or disappears, in the state of, as a resuit,
the shape of a screen extending frame 150° that inwardly bends, the screen is
fixed to the screen extending frame 150° by means of adhesion, or the like.

[0271]

In the state where fixation of the screen to the screen extending frame 150’

is completed, the pressing force to the screen extending frame 150° exerted by

the screen extending jig, the clamp, the vice, or the like is released.

[0272]
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Enbodi ment 22 [ 0275] Enbodi nent 22 shown in Fig. 28 is obtained
by applying the invention of the present application to the related
art shown in Fig. 3 simlarly to Enbodinent 21. Its function is
described referring to Fig. 29. In Fig. 28, (A is an overall

. ! B ’ q
View of a por ffﬁgfaxgmﬁﬁ?r%'a{%é 5l 33@1«@8%55&% B Eélahf\): ?ﬁl‘gax&g'd?ﬁ%%l the a
¢ . T Nt o . e o

(B) 1 o2 St SR8 el o3 R ) 5 Bcortle PR DBy o
paral | el frangsnERek Sy Seg%ﬁe goide %@éﬁ?rtéd"’en@ﬁ’é éc?lscrtrﬂéﬁ”e members 161b

and 161d that are arran orthogonal to the above frane nenbers, and
four corner me@ryls 163a, 163b, 163c, and 163d which conbine the four
frame menmbers. Only 163a out of the four corner nmenbers is shown in
Fig. 28 (B) .If adirtign, dnsdrtien bbarsolid alesticeldnesg sii6i as nafithl, rubbdr;, and
161d, engagenent grooves 162a, 162b, 162c, and_ 162d wi th which_
engagenerﬁynéhl@ﬁewgbem@mh@ like, or splakeAr aXnewysHEs o the ke sheedn each
are for i 278 AL .of the fo f nbers la, 161p,
Torc, CandCiBbiTiEns 2 e i o gerlits aAEF BHasRe sk ftnbkher
menber 1 r lve: e i | 28 (B) , an

i nserti oﬁﬁﬂ)gﬁggﬁ%g&?%ﬁf%ﬁnggéﬁﬁg%{gﬁ? %@%@ ,0 ﬁtthg Sgllﬁ%g'gerrent gr oove

162a wi th whi gdp7ap engagenment el enent of a screen extending jig
engages is formed on one face, and the opposite face is set to be a

pl ane so as t$inat tlactensile oreelis exertedBetdn Bindhe svitetdiaot Quihgftha®tending
menbers 161a, 161b, 161c, and 161d have inclined faces with an angle

of , for digantpisgossidleviot keepabpecreendotteeinl tensjoh edten éc thosiatervhete the

' nclined é[queénhi% siir?lgﬁzrﬁxseiddt% tgfe sE:rhe%nserrthledri]nge )f(rtarenréf“arT pLLt?ITgE islgc?ésible
without using the screen extending jig with no sagging in the screen.
Embodiment 22

[0275]

Embodiment 22 shown in Fig. 28 is obtained by applying the invention of the
present application to the related art shown in Fig. 3 similarly to Embodiment 21.
Its function is described referring to Fig. 29.

In Fig. 28, (A) is an overall view of a screen extending frame 160, (B) is an
enlarged exploded view of a portion indicated by a dashed circle B in (A), and (C)
is a cross-sectional view of a portion indicated by a dashed line C in (B).

[0276]

The screen extending frame 160 is constituted by two parallel frame members
161a and 161c, two parallel frame members 161b and 161d that are arranged
orthogonal to the above frame members, and four corner members 163a, 163b, 163c,
and 163d which combine the four frame members.

Only 163a out of the four corner members is shown in Fig. 28 (B).

[0277]
On the four frame members 161a, 161b, 161c, and 161d, engagement grooves
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[0279] Al'l of the four corner nenmbers 163a, 163b, 163c, and 163d
have the sane shape, and 163a shown as a representative exanple in
Fig. 28 (B) is constituted by two corner plates 166a and 166b
orthogonal to each other in an L shape, and the corner plates 166a

and 166b Ve Cr,Qss-s inqnal. shape each that, enabl es cqnfortabl e

o er o1 ol 2as 18215 1828 T Tand ik SRR AR E Pt RE b TRAR fameR Becd Sa P,
161a and i t. frame nenber 161b

respecti véé gr.lleggg(ﬁrQ%ngﬁfﬁeégg?gée)??@%tﬁéndi ng frame 160 is configured
in such a way[¢dw®] the corner plate 166a is inserted into the
insertion hole 165b of the franme nenmber 16l1la in the arrow direction,
t he corner pl Alleof 166 bour Sranms areteebrs A6ba, tiBéh, Iter andbshbharedhb safnet he

frame menber 161b in the arrow direction, and thereby, the four frame
menbers 182sE-sensiopal shape, QinthelBame membeh b aoshowaoane represdisativel 63a,

Lo e S aBIG I Bt 2R B aRahEston hHS s dermetl meide ibateot ghet &ZC ned
i [ i 62 162 ]

Tooo andedee BOIRE A i AR A AR e 8 Serd SR ngine

the cor ”%f%&ig%@@ id f0PRkY %ﬁ_dn'&l %&E ah& IhE Bg]gdr;éﬁ%@élésér% ‘i!g? PS%E&?%%SO as to

i nsertion holes and accordingly, 'the scr ext endi
ext ends amthch adidees,. Whereby a tensile force is exerted on the
screen. [0282] As shown in Fig. 28 (B) , an elastic elenment 167a

i s di sposed aBothrendsad dbé¢ fourvitrene nemeberodfiga, 160 ht B clath16hthd@ob of
t he corner menber 163a orthogonally contact wth each other. ) ]
Fig. 28 (nneHddgesavite an apgletoicios|cxpmplesdtrorish reamet tathe eagh dinection,
addition to the. elas}jc. elenent. 167a. [0283 . For the elastic

el enent, “HUIEH{S WC{%?%#S{Q thedpaereside §£E}FF e?’h%ﬁ@lﬂ@“&ﬁa&n%ég@ow el astic

el ement such B78] plate spring or a coil spring can be used.

All of the four corner members 163a, 163b, 163c, and 163d have the same
shape, and 163a shown as a representative example in Fig. 28 (B) is constituted by
two corner plates 166a and 166b orthogonal to each other in an L shape, and the
corner plates 166a and 166b have a cross-sectional shape each that enables
comfortable insertion and sliding in the insertion hole 165a of the frame member
161a and the insertion hole 165b of the frame member 161b respectively.

[0280]

The screen extending frame 160 is configured in such a way that the corner
plate 166a is inserted into the insertion hole 165h of the frame member 1612 in the
arrow direction, the corner plate 166b is inserted into the insertion hole 45b of the
frame member 161b in the arrow direction, and thereby, the four frame members
161a, 161b, 161c, and 1614, and the four corner members 163a, 163b, 163c, and
163d are assembled.

[0281]

The screen is attached to the screen extending frame 160, the engagement

elements of the extending jig are engaged with the engagement grooves 162a, 162b,
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[ 0284] In addition, it is easy to provide the elastic el enent
167a by being divided into two, one of which is provided fromthe
corner plate 166a and the other one of which is provided fromthe
corner plate 166b [ 0285] The function of the screen extending frane

the Stat oIk pre 165, e”'@%%%@Feﬁ%ea%g@gm%@aﬁg&gi?@%%du ekprmghed
| medi o ePg st I HenbdRedhith Bofks, R 43 T BPe RO PR and S8 Fanepe
the screegeet&ié Entﬁﬁl 'ﬁﬂ@?ﬁ@@ﬁ\éﬂdé Andl f&i céd v(rlf@ref%)? ?ﬁsﬂ%afg?c &

one descri bed base description t ereo rovi

her e. [OZ@éheﬁsoﬁt}m/\gtreéh F| g 29 (B) , the screen extending frarre 160
configured by assenbling the four frame nmenbers 16l1a, 161b, 161c, and

161d and the f@82]corner nmenbers 163a, 163b, 163c, and 163d not
shown in the drawing is _pressed in the black arrow directions using a
t ool such as Aﬁéhgﬁ’ﬁé%ﬁléﬁseﬂﬁﬂ g §lasfic elemeahpbTanisvdispsedat theelotition

not shovvn hére tlﬂ & corner pq:%tes 166a and 166b of the corner member 163a orthogonally

contact with each other.

Fig. 28 (A) shows other elastic elements 168b, 168¢c, and 168d in addition to
the elastic element 167a.

[0283]

For the elastic element, a solid elastic element such as rubber, or a hollow
elastic element such as a plate spring or a coil spring can be used.

[0284]

In addition, it is easy to provide the elastic element 167a by being divided into
two, one of which is provided from the corner plate 166a and the other one of which
1s provided from the corner plate 166b.

[0285]

The function of the screen extending frame 160 is described referring to Fig.
29.

In the drawing, (A) shows the state of the screen extending frame before the
screen is attached thereto, and (B) shows the state of the screen extending frame
immediately before the screen is attached thereto.

[0286]

Since the screen extending frame 160 shown in Fig. 29 (A) is the same as
one described based on Fig. 3, description thereof is not provided here.

[0287]

As shown in Fig. 29 (B), the screen extending frame 160 configured by

assembling the four frame members 1614, 161b, 161c, and 161d and the four corner

_62 -



[0288] Then, an elastic elenent 167a' provided in the corner nenber
163a, an elastic elenent 167b' provided in the corner nmenber 163b, an
el astic elenent 167c provided in the corner nenber 163c, and an

el astic el ement 167d" provided in the corner nenber 163d are all put

i d te...[0289 |t of h elastic el enent
oo cone eS8 o Bl b Bt 60 nash esed e
j fr 160" . . | hi tate, the screen.is fjxed to
Fhe. sor eettick B i Fpandisg s Bel Uil BenealEoREhNe echiiiea v,
[0290] o {HR IiRenctt HoSmahe d}é‘%@gl on of the screen to the reduced

screen extending frame 160" s conpleted, the pressing force to the
reduced screefagiiendi ng frame 160" exerted by the screen extending
jig, the clanp, the vice, or the like is released. [0291] The

el asti c el enelthen,Ibi7elast)c dléiient 16767 cprovideddn 16& dormee lnpaskeet 183aad he
pressing force will all return to the state of not conpressed,

t her eby tHestscelemgne 6 e dipsgyidedhimethespmmerinember 163k anrdasticrlement 167¢

ile f i. t ed th tached to th en . .
ext ondi ng.{ PERSEbE ?ﬁeg?%gpsﬁaéﬁigfcggé‘épﬁceia%uSieﬁ@aeﬁm%%g_Snsnr_pgded o
f [ ' t Of i e extending jig, |i
i gr Sgsls?btﬁéecgogl%%elg%ﬁp %%T%%Jr]%gﬁalﬁ%)&blg 4 Qo?@g:ég%egigstéti%n in the state

where the scrmg%s sinmply fixed to the screen extending frane, and
printing is possible wi thout using the screen extending jig with no

saggi ng i n th&s acesdnof Exdhoslhgtndle@dnt compressed as above, the screen extending
frame 160 becomes a reduced screen extending frame 160° . In this state, the
screen is fixed to the screen extending frame 160° by means of adhesion, or the
like.

[0290]

In the state where fixation of the screen to the reduced screen extending
frame 160° is completed, the pressing force to the reduced screen extending frame
160° exerted by the screen extending jig, the clamp, the vice, or the like is
released.

[0291]

The elastic elements 167a’ , 167b° , 167¢c’ , and 167d° released from the
pressing force will all return to the state of not compressed, thereby the screen
extending frame 160° extends, and therefore, a tensile force is exerted on the
screen attached to the screen extending frame 160° thus extended.

[0292]

Since the tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the state where the
screen is simply fixed to the screen extending frame, and printing is possible
without using the screen extending jig with no sagging in the screen.

Embodiment 23
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[ 0293] Enbodi nent 23 shown in Fig. 30 is obtained by applying the
invention of the present application to the related art shown in Fig.
3. Its function of the enbodinent is described referring to Fig. 31.
In the Fig. 30, (A is an overall view of a screen extending frane
170, (B) is arﬁ@gﬂar ged expl oded view of a portion indicated by a
dashed circle (A , and (C) is a cross-sectional view of a

portion indi cgheiYer? Bashed 1 11']31% %H@oﬂt%edﬁ%ﬁﬂ%ﬂg the ih9 t?(ﬁ'f@teﬂh

extending frame 170 is constitut two par rame rre ers 17

and 171c, pregentppptitdtoh torthgeecestbgt Shdwi bn #¢ 31716 fuheiorasferhar ranged
orthogonal to the above frame nenbers, and four corner nenbers 173a,

173b, 173ombedimenyBdlashiiberd refetringetot Fig. hur f r ane rrenbers [ 0295]

On the four frane n,enber(s 171a, 171b, 171c, and 171d, %ggemant
grooves 172a, Imtheptiga I Aahﬂam@raumwma&sr@ﬁg@@@m@m menkith {B) is

W1 or ¢ eech ARt meat of 4 Podich, SARARERCE adyatuicll R dnand
sane Crosgq)s?scﬁ'c%%' eﬁﬁ?lﬁ,’d?a.legr‘()@%%g@&”ﬁdﬁ%% |o%§hopgl\gg§% ®).

representat’i ve exanp an 1nsert ais
formed inside[gdegneof, the engagenent groove 172a with which an
engagenent el enent of a screen extending jig engages is forned on one

face, and theThppasehexiackng Sametl70ds benditptedts S paralid fadrh@atentbers
screen. In addition, both ends of the four frame nenbers 171a,
171b, 171d1laand lﬁq,om@apmam@ldwwmmmns anth endil7BDthahiatchamrassgeect t o
the length dlrectlon 50297 Al of the four corner nenbers 173a
173b, 173%thogamalto3he Rhove fRmednambatsapRd fors comsTaemheitpkidal Y&, 173c,

1748 navitd OGP EenliBe TR MeruBpadiviface, provided

[0295]

On the four frame members 171a, 171b, 171c, and 171d, engagement grooves
172a, 172b, 172c, and 172d with which engagement elements formed on a screen
extending jig are engaged each are formed.

[0296]

All of the four frame members 171a, 171b, 171c, and 171d have the same
cross-sectional shape. On the frame member 171a shown as a representative
example in Fig. 30 (B), an insertion hole 55a is formed inside thereof, the
engagement groove 172a with which an engagement element of a screen extending
jig engages is formed on one face, and the opposite face is set to be a plane so as to
attach a screen.

In addition, hoth ends of the four frame members 171a, 171b, 171c, and 171d
have faces with an angle of 90? with respect to the length direction.

[0297]

All of the four corner members 173a, 173b, 173c¢, and 173d have the same
shape. The corner member 173a shown as a representative example in Fig. 30 (B)

includes a main body 174a having a square-shape on its upper surface, provided
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with two corner plates 176a and 176b orthogonal to each other. The
corner plates 176a and 176b have a cross-sectional shape that enables
confortable insertion and sliding in the insertion hole 175a of the
frame nenber 17l1a and the insertion hole 175b of the frame nenber

171a o !
cont i gur GO TV FHRR HRt,SCRGR A0 a7 B PRAPS AL FLCacheaPE Tl erafe s
on i gur e _ . _

i rect i ont R CCHPR R0 Arersi o B VP ehities CORIGHENRE htion an

175b of thwiidg AeTBEREHn hold179h diife FAMBHHRS 170N an@ Btk IHREFRIAVhole
the four frame nenbers 171a, 171b, 171c, and 171d, and the four

cor ner neliiberaf the Bamelmdmbet 13th respdctivi@yl are assenbl ed. [ 0299]
The screen is _attached to the screen extending frane 170, the
engagement el E0#98s of the extending jig are engaged with the

SEERTE L o b S S B
e e R A0S RGE RIS B SERRL P B c
force ex %}(ﬁ? gﬁ@%ﬂ&ﬁ t§€ C66fr iphat8dizes Fseﬂlselitgi %1) the in®Sti&] ﬂg\féi inﬁP Edé Bhe

30 (A) and 0 (B), an elastic elenent a s provide

corner plfgdree InEhibert1 71D en thE atrondivdteiog, AELHeeEHS théRiReFanld dftmbers
contacts the franme nenber 171a, and an elastic elenment 177b is

provi ded i7lat Hébe d¥ herangdlldieé, aidethedourt trenbomenibens Wigs, d 78h.el oy aet
menber 173a contacts the frame nmenber 171b. [0301] In the sane
manner, tl/8da@r@pgseprded.ded with el astic el ements 178b and 178c in
each of two Cﬁfﬂ%l pl ates of the corner nenber 173b; elastic el enents
177c and 177d ach of two corner plates of the corner nenber 173c;

and el ast| Cﬁgh%gg&%%%gg&ac%%ﬂ tb (8 sbfehi %%Pen%ﬁngt POmE Y7 e ér?éagémg;lt

t he corner
elements of the extending jig are engaged with the engagement grooves 172a, 172b,

172¢, and 172d, and when the extending jig is extended and reduced, the corner
plates inserted in the insertion holes slide in the insertion holes and accordingly,
the screen extending frame 170 extends and reduces, whereby a tensile force
exerted on the screen is adjusted.

[0300]

As shown in Fig. 30 (A) and Fig. 30 (B}, an elastic element 177a is provided
in the corner plate 176a at the location where the corner member 173a contacts the
frame member 171a, and an elastic element 177b is provided in the corner plate
176b at the location where the corner member 173a contacts the frame member
171b.

[0301]

In the same manner, there are provided with elastic elements 178b and 178¢
in each of two corner plates of the corner member 173b; elastic elements 177¢ and
177d in each of two corner plates of the corner member 173c; and elastic elements

178d and 178a 1n each of two corner plates of the corner member 173d.
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For the provided elastic element, a solid elastic element such as

natural rubber or synthetic rubber, or a hollow elastic el ement such
as a plate spring or a coil spring can be used. [0302] The function
of the screen extending frane 170 is described referring to Fig. 30.

In the drawin sho the.state of the screen extending frame
before the sc%@é&é% Er‘:ﬁ’tl%{\ésé}cﬂ@ﬁ‘q Hemenh,a %ﬁ'@ E(ﬁﬁtlcsq%%‘%@mjt ﬁ@hsﬁsa@fu’gﬁ t he
screen ex i i i I f . the screen is attache

t her et o. F%g%g?gs§ﬁﬁ%?30e §%éaégPégﬁﬁéﬁ#ﬁﬁégﬂaeﬁﬁ%ﬁﬁszgﬁgﬁﬁﬁﬁﬂg{?a
Fig. 31 (Wil §mritdeansedisap one described based on Fig. 8, description
thereof is ng?1§$ovided here. [0304] As shown in Fig. 31 (B), the
screen ext endi(630X]rane 170 configured by assenbling the four frane
members 171a, 171b, 171c, and 171d and the four corner nenbers 173a,
173b, 173c, ad@iciumtionsofithe scrmgni extenbindfranie HiOriowlesrilest teftrsingstb 'Rig.a
tool such,as a screen extending jig, a clanp, a vise, or the like npt
shown in %ﬁe drawi ng. [0305] Then, all of elastic elenents 177a

, 177b' , 178p! /8¢’ ., 177c' 177d! 78d' , and 178a' are put
in a conpres sglhthset i%’,mgan% ashows gig state ‘{’fﬁé‘e%?eé’é‘rﬁ’%%fﬂ‘ﬁ%@ f-fﬁﬁltef ’it'eé%dthe
170 is r sl i.n r ' consti.tute
oy cur vea oo REener BEh, 364 S, BN Gl ale R Moreg SRS i e
The scr egmmédiatelieBefofd #ROscker Reatt-RHNE Btkrer €en extending frame 170
by neans of adhesion, or the |ike.

[0303]

Smce the screen extending frame 170 shown in Fig. 31 (A) is the same as
one described based on Fig. 8, description thereof is not provided here.

[0304]

As shown in Fig. 31 (B), the screen extending frame 170 configured by
assembling the four frame members 171a, 171b, 171c, and 171d and the four corner
members 173a, 173b, 173c, and 173d is pressed in the black arrow directions using
a tool such as a screen extending jig, a clamp, a vise, or the like not shown in the
drawing.

[0305]

Then, all of elastic elements 1772’ , 177" , 178b° , 178¢’ , 177¢” , 177d°
178d° , and 1782’ are put in a compressed state, and as a result, the screen
extending frame 170 is reduced to a reduced screen extending frame 170’
constituted by curved frame members 171a’ , 171b° , 171¢’ , and 171d° .

[0306]

The screen is, then, fixed to the reduced screen extending frame 170’ by
means of adhesion, or the like.

[0307]

In the state where fixation of the screen to the reduced screen extending

frame 170’ is completed, the pressing force to the reduced screen extending frame
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[0307] In the state where fixation of the screen to the reduced
screen extending frame 170" is conpleted, the pressing force to the
reduced screen extendi ng franme 170" exerted by the screen extending

jig, the clanp, the vice, or the like is released. [03081 As a
result of | easi h ressing fqrce.to, the reduced scr e

ext endi ng ¢ ane Rerhg by B frEe BB Sid Shd Polon e Boacst Belikags
178b' | 1788 177¢' , 177d , 178d' , and 178a' wll return to t he

state of not corrpressed the screen extending frame 170" extends, and
therefore, a {@gug]le force is exerted on the screen attached to the
screen extending frame thus extended. [03091 Since the tensile
force is exerfsd regelt of neledsing tied presfingdorcesd nie rbduced ser@nrgxterding i t
is possible to _keep the screen to be in tension even in the state

wher e t helrzed@h’ i gllaf Fhe plastis slements Ad7acr bR’ e,x17@igld| AG8eT a&%?chanW"/d
bl t t. th tendin wi th no
2o, 1 L T P T L WL
d t scr
oxt ondi no Al SARGERY” GER5ES RbURBseiect FubTe Bahd rRSHET O e
exerted ofridifasehegho &ﬁe@c@&ﬁ %ﬁf&ggfghﬁ&ﬁ&%use phdy the state of not

using an extending jig, It is possi kee e screen to be in
tensi on even BY]the screen is sinply fixed in the screen extendi ng
frame, and printing is possible wthout using the screen extending
jig with no sligge b temstiadorse ieexerted even in the state of not using the extending

Jig, it is possible to keep the screen to be in tension even in the state where the
screen is simply fixed in the screen extending frame, and printing is possible
without using the screen extending jig with no sagging in the screen.

Industrial Applicability

(0310]

As understood from the above description, according to the screen extending
frame of the present invention, since a tensile force is exerted on the screen thus
attached thereto, even in the state of not using an extending jig, it is possible to
keep the screen to be in tension even when the screen is simply fixed in the screen
extending frame, and printing is possible without using the screen extending jig
with no sagging in the screen.

Therefore, it is possible to safely store and transport the screen even after
being taken out from a screen extending jig that is heavy, bulky, and expensive,
with regard to storage and transportation. That is useful for managing the screen
to be used in screen printing.

[0311]

In addition, mstallation of 2 mechanism for mounting a screen extending frame
on a screen printing machine and a mechanism for expanding and reducing the

mounted screen extending frame makes an overall configuration of the printing
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Therefore, it is possible to safely store and transport the screen
even after being taken out froma screen extending jig that is heavy,
bul ky, and expensive, with regard to storage and transportation. That
is useful for managing the screen to be used in screen printing.

[ 0311] I ditfon, installation of a nechanismfor nounting a
screen exF@ﬁ%@%%uppghe on a screen printing machine and a nmechani sm
for expanﬁgﬂge dNhigdRgs ng the mounted screen extending frame makes

an overall configuration of the printing machine sinple. Reference
Nuneral s [ 0312p31creen extending jig 2screen extending frame 3screen
4, 12a - 12d, 22a - 22d, 32a - 32d, 42a - 42d, 52a - 52d, 62a - 62d,
72a - 72d] 82acrélud exBaling ®2d, 102a - 102d, 112a -- 1 12 d, 12 2 -
122d, 132a - 132dengagi ng grooves 5engagi ng el enrent 10, 20, 30, 40,
50, 60, 78, 8ecregyextandingiffame 120, 130, 140, 150, 160, 170 screen
ext endi ng, frane

3 screen

4, 12a ~ 12d, 22a ~ 22d, 32a ~ 32d, 42a ~ 42d, 52a ~ 52d, 62a ~ 62d, 72a ~ 72d,

82a ~ 82d, 92a ~ 924, 102a ~ 102d, 112a~11 2 d. 1 2 2 &~ 122d, 132a ~

132d engaging grooves

5 engaging element

10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 11-0, 120, 130, 140, 150, 160, 170

screen extending frame

11a ~ 11d, 21a ~ 21d, 31a ~ 31d, 41a ~ 41d, 51a ~ 51d, 61a ~ 61d, 71a ~ 71d,

8la ~ 81d, 91a ~ 91d, 101a ~ 101d, 111a ~ 111d, 121a ~ 121d, 131a ~ 1314,

141a ~ 141d, 151a ~ 151d, 161a ~ 161d, 171a ~ 171d  frame members

13a, 23a ~ 23d, 163a, 173a ~ 173d, 432 corner member

167a ~ 167d, 177a ~ 177d, 178a ~ 178d elastic element

33a ~ 33d, 43a ~ 43d, 53a ~ 53d, 63a ~ 63d, 73a ~ 73d, 83a ~ 83d, 93a ~ 934,

103a ~ 103d, 123a ~ 123d cutting groove
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11la - 11d, 2la - 21d, 3la - 31d, 4l1a - 41d, 5la - 51d, 6la - 61d, 71a
- 71d, 8l1la - 81d, 9l1la - 91d, 10la -- 101d, 111a - 111d, 12l1la - 121d,
131a - 131d, 141a - 141d, 151a - 151d, 16l1a - 161d, 17l1a - 171d frane
menbers 13a, 23a - 23d, 163a, 173a - 173d, 43a corner nenber 167a -
167d, 177@|43pd77d, 178a -- 178del astic el ement 33a - 33d, 43a - 43d,
53a - 53d, 6%a - 63d, 73a - 73d, 83a - 83d, 93a - 93d, 103a - 103d,
123a - 123d cutting groove Cainms 1. A screen extending frame in a
rect angul ar shape, conpri sing: four frane menbers having the
squar e- shhpe Arsseersedthding fiz@iag asedaigulawhape osmprishat a screen is
attached to one face thereof, and the other face thereof is nounted
on a screen efusdEnfyNempernhaving dhe squaserdhang enods-sedioni heing msed ion,
wherein couplings of said four fra menbers.  have flexibility and
ol asti ci A Wih U & eI RIS 0 PaniBca chmal, g tbe offirfios thereof
wher ei n sai r [ ennect i n said,couplings, apd t.he
coupl i ngslgﬁg?/%n%%(? 8&@%%?%5%%8&8%&1& a&qugn & eﬁggégpggﬁu% g‘ﬁ‘&b% .
L(r)g_”g accor di ffetedn eb@iifed of WA G r2Ak I dfbrsH20 T TRIRG 2fa difg)! d
i es.
2. The screen extending frame according to claim 1,
wherein said four frame members connect in said couplings, and the couplings

have flexibility and elasticity.

3. The screen extending frame according to claim 2,

wherein said four frame members are solid bodies.

4.  The screen extending frame according to claim 3,

wherein cut grooves are formed in the width direction of said couplings.

5. The screen extending frame according to claim 3,
wherein cut grooves are formed in the direction connecting the outer angle

and the inner angle each of said couplings.

6.  The screen extending frame according to claim 3,
wherein grooves are formed on both faces of said couplings in the thickness

direction.

7.  The screen extending frame according to claim 7,
wherein said grooves in the thickness direction are formed in the width

direction of said frame members.
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4. The screen extending franme according to claim3, wherein cut
grooves are fornmed in the wdth direction of said couplings. 5. The
screen extending franme according to claim3, wherei n cut grooves
are formed in the direction connecting the outer angle and the inner
angl e each of said couplings. 6. The screen extending franme accordi ng
to claim 3, wherein grooves are fornmed on both faces of said

coupl i ngsg.i n The sthlcakdxesmiisl freflel RBordmg th@ainfpeen extending frane
according to claim?7, wherein said grooves in the thickness

di recti on ar ewheraiedaidrgrodveesvindhd thickmestsidiectidén asd fhrinedrie the abectson
8. The screen extending frame according to claim®6, _wherein said
grooves ionppeinghihekoibesangle aad it innes angleraagh iof saileodplingst i on
connecting the outer angle and the inner angle each of said
couplings. 9. The screen extending franme according to claim 3,

coupt i ngs 10206 <ER B B oo PR B ng 1o claime, T ¢

wherein through holes are formed in the thickness direction of said couplings.

10. The screen extending frame according to claim 9,
wherein said through holes are arranged in the direction connecting the outer

angle and the inner angle each of said couplings.

11. The screen extending frame according to claim 9,
wherein said through holes are arranged in the width direction of said frame

members.

12. The screen extending frame according to claim 1,

wherein said four frame members are hollow bodies.

13. The screen extending frame according to claim 13,

wherein notch portions are formed in the thickness direction of said couplings.

14. The screen extending frame according to claim 13,
wherein said notch portions are formed in the direction orthogonal to the

longitudinal direction of said frame members.

15. The screen extending frame according to claim 13,
wherein said notch portions are formed in the direction connecting the outer

angle and the inner angle each of said couplings.
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wherein said through holes are arranged in the direction connecting
the outer angle and the inner angle each of said couplings. 11. The
screen extending franme according to claim?9, wherein said

t hrough holes are arranged in the width direction of said frane _
menbers. 12. The screen extending franme according to claim1, wherein
said four frame nmenbers are holl ow bodies. 13. The screen extending

frame accegdi 'Tﬁeps@ré‘énaé}ffblﬂrgn%mﬁ‘[eeé&ofﬁ&éfb {il%ﬁﬁ hgns are formed in the

t hi ckness direction of sa oupl1ngs. € SCreen extending frane

accordi ng to ahateh 53id notch Yo&IoRk Aré drshdddhahe RAAT &Pe%tﬁh%ffsﬁig £n
the direction orthogonal to the |ongitudinal direction of sai ranme

menbers. mBmbEe screen extending frame accordi ng to claim13,
wherein said notch portions are formed in the direction connecting
the outer angle and the inner angle each of said couplings. 16. The

screen exf.endi frame according to claim12,. wherei n said notch
portions Lfe. ?Egﬁﬁ’@eprie}?ﬂéﬁ% g@%lequp@@ngW ﬁ?m’sé@d frame menbers. 17.
The screen extgoding. k'A% 8&%%59 LRI Bed'8 ' agéction connecting the outer

angle and the inner angle each of said couplings.

18. The screen extending frame according to claim 12,
wherein through holes are formed in said couplings toward the thickness

direction of said frame members.

19. The screen extending frame according to claim 18,
wherein said through holes are arranged in the direction connecting the outer

angle and the inner angle each of said couplings.

20. The screen extending frame according to claim 18,
wherein said through holes are arranged in the direction orthogonal to the

longitudinal direction of said frame members.

21. The screen extending frame according to claim 18,
wherein said through holes are arranged in the width direction of said frame

members.

22. The screen extending frame according to claim 1,
wherein said four frame members are two-tier hollow bodies including
respectively a hollow body having a plane onto which said screen is attached and a

hollow body having a plane onto which said screen is not attached.
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wherein said notch portions are formed in the direction connecting
the outer angle and the inner angle each of said couplings. 18. The
screen extending frane according to claim12, wher ei n t hrough
holes are fornmed in said couplings toward the thickness direction of
said frame menmbers. 19. The screen extending frame according to claim
18, wherein said through holes are arranged in the direction

connect | ng! heRukelerBak Ry AR daiiealchiihy 898he f2ch of sal ¢

couplings. 20. The screen exten accordihg to claim18,

wherei n sai d wheceigmobell gsctiahe afy for@ddn ithe HiEkifbst @ElebQfh Bf HHROGRPBhgs
to the longitudinal direction of said frane menbers. 21. The screen

ext endi ngoff saghbolioe bodien gatiohating mhel flane onto whizhedail s@eeh ishateashbd.
hol es are arranged in the width direction of said frame nenbers. 22.
The screen extending frame according to claim1, wherein said

: =t hol | ow. bodi es. i ncl udi ng respectively

2ol | ow Ehay TRASTHG Er ke Bars Paiem das fen | o att ached and a
hol | body hayj al ' i,d reepn.i s _not attacghed.
23 The sct eonteitn &8 ARk Bl ALE orhBlatl 16F Sfn.dediton B 2

couplings.

25. The screen extending frame according to claim 22,
wherein notch portions are formed on a wall face in the thickness direction of

the frame side of the upper half hollow body in said two-tier hollow body.

26. The screen extending frame according to claim 22,
wherein through holes are formed on a wall face in the thickness direction of

the frame side of the upper half hollow body in said two-tier hollow body.

27. 'The screen extending frame according to claim 1,
wherein said four frame members are individual units, adjacent frame
members are joined by a corner member respectively, and couplings of said four

frame members and said four corner members have flexibility and elasticity.

28. The screen extending frame according to claim 27,
wherein end faces of connecting portions to which said four frame members
are adjacent are faces inclined in the longitudinal direction of said four frame

members, and gaps are formed between respective inclined faces.

29. The screen extending frame according to claim 27,

wherein end faces of connecting portions to which said four frame members
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wherein notch portions are fornmed in the thickness direction of the
couplings of said holl ow bodi es each having the plane onto which said
screen is attached. 24. The screen extending frane according to claim
23, wherein said notch portions are forned in the width

di recti ong@f, Sk mﬁ%”f@&é.s'lﬁﬁlin n tﬁ@ﬁoﬁéﬂg‘r}ﬂgﬂ @é%ﬁﬁei%l glgsagd \;f\%?lﬂaa?l‘fé) rding

to claim?22, rern notch portio ace in

the thi ckmesgseth, 206 tdlbic tlerhdis i@ FRosd&Eh&ivebh @ctiRRAve Nalhed deowW
body in said two-tier hollow body. 26. The screen ‘extending frane

according to claim 22, wherein through holes are forned on a
wal | face_in the thickness direction of the franme side of the upper
hal f hol | 3 bdb§ screensxgending frame aceptdng toelgim 29, The screen

extendi ng frane accordi to.claiml1, wherein said four. franme
nenbers are i%ﬂﬁ”&lﬁ%‘a q@%“@s‘?ler%?ta‘ééﬂ%dq ?fal?‘?é“%ﬁﬁg’teﬁ Of S¥nthstig aubhgy. 5
corner menber respectively, and couplings of said four frame nenbers
and said four corner nenbers have flexibility and elasticity. 28. The

screen exyendirhg stfaiRxAa @S] Eﬁlgta%c&lfdﬁ{g”ﬁozaaim 29, Wherein end faces

of connecting portions to whic ard four franme nmenbers are adjacent

are faces i ncivhergh saidtdistic @ghémtdis radoildigriet i on of said four frane
menbers, and gaps are fornmed between respective inclined faces. 29.
The screen extending frame according to claim27, wherein end faces
of connecting ﬁorti ons to which said four franme nenbers

32. “The screen extending frame according to claim 29,

wherein said elastic element is a leaf spring.

33. The screen extending frame according to claim 27,

wherein end faces of connecting portions to which said four frame members
are adjacent are faces orthogonal to the longitudinal direction of said four frame
members, said corner members are rectangular parallelepiped shape, and elastic
elements are provided respectively between the orthogonal faces of said frame

members and said corner members.

34. The screen extending frame according to claim 33,

wherein said elastic element is made of natural rubber or synthetic rubber.

35. The screen extending frame according to claim 33,

wherein said elastic element is a coil spring.

36. The screen extending frame according to claim 33,

wherein said elastic element is a leaf spring.
37. A screen printing apparatus, having:
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are adjacent are faces inclined in the |ongitudinal direction of said
four frame nenbers, and elastic elenents are provided between
respective inclined faces. 30. The screen extending frane accordi ng
to claim?29, wherein said elastic elenent is nade of natural rubber
or synthetic puhd@rnisailior huntabeesrext endhimftrAne fgcording to
claim?29, wherein said elastic elenent is a coil spring. 32. The
screen ext endamgedhaasm for cataidig dml wddacinp 28e nwdieta] screen dxendiil fame.
elenent is a leaf spring. 33. The screen extending frane according to
claim 27, wherein end faces of connecting portions to which said
four frame nenbers are adjacent are faces orthogonal to the

| ongi tudinal direction of said four frane nenbers, said corner
menbers are rectangul ar parall el epi ped shape, and el astic el enents
are provi ded respectively between the orthogonal faces of said frane
menbers and said corner nenbers. 34. The screen extending franme
according to claim33, wherein said elastic elenent is nade of

nat ural rubber or synthetic rubber. 35. The screen extending frane
according to claim 33, wherein said elastic elenent is a coil spring.
36. The screen extending frame according to claim 33, wherein said
elastic elenent is a leaf spring. 37. A screen printing apparatus,
having: - 73 - a nechanismfor nounting a screen extending frane;
and a nmechani sm for extending and reduci ng the nounted screen
extendi ng frane.
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