SPECI FI CATI ON EXTENDI NG TOOL OF SHEET- LI KE MATERI AL Field of The

I nvention [0001] The present invention relates to a frame with a new
structure where a screen to be used in screen printing is stretched.
[ 0002] The invention also relates to an exten" sion tool for the

pur pose of stretching a sheet-like material, e.g., a sheet-shaped or
mesh shape material made of netal g bioABiol to be used in screen
printing, a sheet-shaped material such as a canvas to be used for a
texture in oil painting, or a sheet-shaped naterial such as |eather
to be stretched on a percussion instrunent body such as a drum
Background Art [0003] EXERNEENGrOAL Qi SEHEEIhIhMATRRIAL rel ati vel y
sinple structure has been conventionally used, in which a netal nesh
with lower elasticity for a portion where image is to be forned is
arranged atpdifer agBihfdntRArti on of the screen and a mesh with
relatively higher elasticity is disposed on the periphery of the
portion wheonesilmage is to be forned as a support nenber. [0004] For a
screen, elasticity and expandability are entirely different,

dependi ng drictesEit Apvention EElaies te AR PHE & HaysIiguroWherefoimesp b

dependi ng on the. rial. of th reen used. In this respect, it is

extrenely ??Sc‘lésgéri”g&?%n%]‘ﬁ%% Istﬁ%'ée%%’:eﬁeen for preparing the screen to

suit to thq:og(wgpose required on the object to be printed, and this
s

adj ust nment ifficult to carry out, [00095]
( The mvention also relates to an extension tool for the purpose of stretching a

sheet-like material, e.g., a sheet-shaped or mesh shape matenal made of metal,
resin, etc. to be used in screen printing, a sheet-shaped material such as a canvas
to be used for a texture in oil painting, or a sheet-shaped material such as leather

to be stretched on a percussion instrument body such as a drum.

Background Art
[0003)
A screen printing screen sheet with relatively simple structure has been
conventionally used, in which a metal mesh with lower elasticity for a portion
where image is to be formed is arranged at the central portion of the screen and a
g mesh with relatively higher elasticity is disposed on the periphery of the portion
where image is to be formed as a support member.
[0004]
For a screen, elasticity and expandability are entirely different, depending on the
size of the portion where image is to be formed or depending on the material of
the screen used. In this respect, it is extremely necessary to adjust the screen for
preparing the screen to suit to the purpose required on the object to be printed,
and this adjustment is difficult to carry out.
[0005]



mm——

The screen for screen printing is stretched by applying tension on
the screen. For this reason, a screen frane nust have sufficient
strength to endure the tension, and wooden or netal material having
high strength is used. Accordingly, the screen frame is weighty and
bul ky. [0006] Such the screen frame needs a | arge-scal e pulling means

DT o) o8 Yatra e Sk Bl st p R R o e dhe SegeR ©
hand| e. [O%ZLhié\&égonjats&réem%malmﬁa@mggm%f hed Benschgen or

to adjust the tension on the spread screen by conbining the screen

frame for fesedny andjmoesdémgr inbel haogidhhafinehizh stiedgttofk Ushé Ioredingly,
frame with a tool used to fix the screen. Also, it is difficult to

freely attdehs@eet Eppeds tehieambbyiky.ch the screen is fixed. [0008]
Furt her, irfoﬁt)éﬁase where the object to be printed is distorted or has
unevenness ‘i he extension of the screen, or in a case where

di stortion gk BV REdORAE HESs 4 Br@Ns @IDAIBEIMREANWHEY adilidtidgSthe length
difficult to attain high accuracy in printing by conpensating or

adj usti ng thdsescrecoubbms side®0R el fullingsmeasnmhstshebesed, indxiddh ie@mot
the screen frame, it is further difficult to adjust the distortion or

devi at i on &FTY sARyerient mohapple.
[0007]
Also, it is not always easy to stretch the screen or to adjust the tension on the
spread screen by combining the screen frame for freely adjusting the length of
each side of the screen frame with a tool used to fix the screen. Also, it is
difficult to freely attach or remove the means which the screen is fixed.
[0008]
Further, 1n a case where the object to be printed 1s distorted or has unevenness in
the extension of the screen, or in a case where distortion or deviation occurs in an
embossed printing, it is difficult to attain high accuracy in printing by compensating
or adjusting these troubles.
[0009]
Once the screen has been fixed on the screen frame, it is further difficult to adjust
( the distortion or deviation of images.
[0010]
The conventional tool for stretching a sheet-shaped material comprising an
expandable frame body has been practiced as adjusting the positions of four sides
of the frame respectively to change the distance between the frame sides so as to
adjust the tension of the sheet-shaped material stretched on the extension tool.
[o011]
A frame with a plurality of mechanisms for finely adjusting the tension on the

stretched screen is shown in the Japanese Laid-Open Utility Model Application No.



.[0015] A frame, in which tension is added in advance
-screen on steetghpey thefaceaen doyl thsilengtianf fmthe sidee ingantedibyl uting aseppeor t

The conventional tool for stretching a sheet-shaped materi al
conprising an expandabl e frame body has been practiced as adjusting
the positions of four sides of the frane respectively to change the
di stance between the franme sides so as to adjust the tension of the
sheet - shaped material stretched on the extension tool. [0011] A frane

with a pluralj i sps £ or (finel Jausti e nsi.on an
the st ot onh 927 s TRERER. R G B MoBL BB ln st ps theie
Appl i cat i oniniNanationdt BALRPubIREo ARRGEES3Lal d- Open Wility Model
Application No. 55-136533 and the International Patent Publication WO
92/03231. [[@012] A frame in which a screen is fixed on a support

frame by an %gchqr vggjg}to add .the tension in advance on the screen,
the suppor t® 257D f SEU560 1§ Bratroned Ferpsrioame Avan #hcharimn teadd te

i s adjuste : j h in the U.S Paten 3,482, 343,
U.S. Pat en%jt GR%?@?,S %%%%@g%d&% 5 %a?@ﬁbjﬁ%ﬂm%fs é??%%t.o %”O@éﬁs’%
frame for stded edi e @Bnsi6s eCMudtet WPh Gl & SERRER the ﬁ.SXPﬂe&N@
support frame by using grooves and Tixing nmenbers, the support frane
i s mount ed #8238, Uiatatdnd Nos 8486.465 agd Ul Pacane @fv. spd7588 | engt h of
frame sides i? changed by using a screw nechanismor a fluid cylinder
on the fran®013k shown in the U S. Patent No. 5,113,611. [0014] A

: © . ! "t e b : el
where the <opale'BEsLBOTHER sofech, MEWKICR UeiSiEth B'lelidh & b oY
5,076, 162, dding grB’@*Ie%%d"ﬁ%ing@n_@Ex%er_%?ﬂheaﬁ@prt%‘anPeaifs‘?ﬂéunE%/H ?1113 ﬂ?eﬁéarﬁﬁgor

i Xing t

frame is attacglhe.d to the frane by nmeans of an anchor _and the franme is
finely adj JRsBEUER ¢t Ly sylindes opdhe Fame. s eenmp e U.S. Raterd¥h i n
the U S. PatgntcNo. 5,802, 971 )

[0014]
A frame, in which the tension is finely adjusted by rotating the frame where the
screen is stretched, is shown in the U.S. Patent No. 5,076,162, U.S. Patent No.
5,271,171 and U.S. Patent No. 5,265,534,
[0015]
A frame, in which tension is added in advance by fixing the screen on a support
( frame by using an adhesive agent and the support frame is attached to the frame

( by means of an anchor and the frame is finely adjusted by rotating a screw or a
frame member, is shown in the U.S. Patent No. 5,802,971.
[0016]
In these types of screen extension frames, there are many points to be adjusted.
Also, when adjustment is made at a point, the tension on other points is also
changed, and it is difficult to stretch the sheet-shaped material over its entirety
under the tension as desired. This means that long time is required for adjusting
the tension. Further, when the screen is mounted on the frame, a lot of time and

labour are required for mounting and removing.



[00161 In these types of screen extension franes, there are many
points to be adjusted. Al so, when adjustnent is nmade at a point, the
tension on other points is also changed, and it is difficult to
stretch the sheet-shaped naterial over its entirety under the tension
as desired. This means that long tinme is required for adjusting the

t ensi on. g é when the screen is nounted on the franme, a |l ot of
time and | B are required for nounting and rennving [0017] Under

such circunplRPes CJP&?%s?z!rEﬁ@ Nhe b%@gﬁz@g?&gﬁ an W ens Ieglﬁt rnat]lonal

| nt er nati onal Patent Publicat’ion

new st ruct aeentiFubiidation WO (2855308 Sinbd@erisione@si with adingtuctie, Inexﬂﬁﬂcﬁmt
by using four nmechanisns to spread. [Patent Docunment 1] JPU 1- 141027

[ Pat ent DodtiBesstblefo gaily sgiusBEB3Bn§imm be nsinpdoummathagismadoeptad231
[ Patent Do IIL[T% C 5] [Patent Docunent 6] [ Patent
Docunent 7]C{ E%Qr?l: %B%Uﬁei?ﬁg]'fj@ ent Docunment 9] U.S. Patent
3,482, 343 tgP%enP@to@ﬁﬁlel% %1]82?[%;@@ L§6§53 Patent 6,427,588 U.S. Patent
5, 113,611 S. Patent 5, 070, Patent 5,271,171 [Patent
Docunent 1([PatdnSDthahemﬂ3]5m52,5)3ﬁ3l[ Pat ent Docunent 11] U.S. Patent
5,802,971 [ Patent Docunent 12] WD 02/ 55304 Di scl osure of The
| nvention [Patent Document 4] U.S. Patent 3,482,343

[Patent Document 5] U.S. Patent 3,485,165

[Patent Document 6] U.S. Patent 6,427,588

[Patent Document 7] U.S. Patent 5,113,611

[Patent Document 8] U.S. Patent 5,076,162

[Patent Document 9] U.S. Patent 5,271,171

[Patent Document 10} U.S. Patent 5,265,534

(Patent Document 11} U.S. Patent 5,802,971

[Patent Document 12] WO 02/55304

Disclosure of The Invention
Objects
{ [0018]
{ It is an object of the present invention to provide an extension tool for a
sheet-shaped material, by which it is possible to easily stretch the sheet-shaped
material as practical as possible and to stretch the sheet-shaped material over its

entirety by uniform tension at relatively fewer adjusting points.

Means
[0019]
To attain the above object, the present invention provides a tool for stretching a

sheet-shaped material, which comprises a basic figure of four corner members each
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bjects [0018] It is an object of the present invention to provide an
extension tool for a sheet-shaped material, by which it is possible
to easily stretch the sheet-shaped naterial as practical as possible
and to stretch the sheet-shaped nmaterial over its entirety by uniform
tension at relatively fewer adjusting points. Means [0019] To attain

the above oRjs66ded at Q%oﬂe‘?%@Qtreét?%%?&tfmﬁﬁg\ﬂe%rg b%ﬁ?%nés%f YHGUPS of

stretching a sheet-shaped nater conpriseés ‘a basic

four corner suppoited by eagter nghirses afd ate AsRREDMBEWRER 8w @GRS @rndrour
frame nmenbers, both ends of which are supported by corner nenbers and
are di sposetieHeEHeERPEivelypiiowhich eadr efdhe hemtferse mesibect canshyve i n

whi ch each of the four S _can nove, between the opposite

frame nmenber,
corner menbBFYCER e GROSEE FORRCT BRETETS He? URFbon tewai e CPRRSiis <o g d

can nove iNpapif 86d tAmMbe: APP @&f&nttﬁ a?}?]rgﬁ{h & iﬁ%céike%ﬁoﬁ\ﬁ%qg o Mhe

t he opposed frane nenber together wt WO Oppositée corne

menber s, whoglvsalifepme tmditdy tegetieoith fiige fv&@ﬂ%o@ﬁ@’@%ér aghepd! wili@fs
passi ng through each of the frane nmenbers and pl aced respectively
bet ween t wosupppBdiotiecredsr ¢idhe femsenemben end favacbdopassing throagk cagnifehs

or each of fhe corner ne rs, has an choring el enment to which the
peri pheral &gt Wnrheﬁ%agﬁgf‘?ds’ﬁﬁBﬁéﬁwﬁﬁﬂjgﬁv%qn' RTORET BYMET BEIDETS: n

the extensi ghedeQQky Bpfheaﬁag@@t enREPE IR R &ﬁ@kozﬁgnc&reﬂf’b@gsoﬁé% dahe

present invention in any e arrangenent’s’ as gi ven above,” it can
be so desi gaetofifptlemenow WhicheRE parisHErd] edg® vhtiROshakt-ghapel Atterod id he

.corner nenber, having an insert, which can nove in a direction of the

corner towa#¢hewé. i nner side of a rect angle formed by the four corner
menber s, an&o\?ggal | . The ball is novably disposed in a space, which
is formed b n a forward end of the insert and an each end of each

rod, which jsihBleaeRdioRebyEER s ShStSRL e mARRRE e t(aecﬂ{awgés%nﬁ he

novi ng nechani sm and the opposite corner nemnber, ere end of the

rod is cl osmwertontiheny of tey art@EigBeieni dshpitdneabddy| ibdarBe BadbSipAedS@at hat
the ball is interposed between the forward end of the insert and the
end of eachMPHas aFehansialisEnpsnkad At regrres of hee eprdenmesdeh havihgandsesrt,

Lo the corngliBIRED i § dMEsdEY 8 HESLAN &k 02AL LS ™
Py 0, o) 4 DEEERIRRL, ' R 8 o gl o
[ 0022] space, which is formed between a forward end of the insert and an each end of
each rod, which is placed between the corner member provided with the moving
( mechanism and the opposite corner member, where the end of the rod is closer to
% ‘ the corner member with the moving mechanism, so that the ball is interposed
between the forward end of the insert and the end of each rod and is always
abutted to the end of each rod closer to the corner member with the moving
mechanism.
[0021]
In this case, on the corner member with the moving mechanism, a stopper can be
provided, which limits the movement of the insert in a direction toward inner side
of a rectangle formed by the four corner members.

[0022]
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. hol
“the hol | ow ﬁ!@rﬁmomﬁdmfwmﬁeaﬁermmmrarcaa@thaﬁehdlcsqnes aetmitickdother than

In the basic arrangenment of the present invention as described above,
further arrangenent as given below is proposed. One corner nenber
anong the four corner nenbers is provided with a novi ng nechani sm
which is always abutted to an end of a rod di sposed between the
corner menber and one of the two opposite corner rrenbers and whi ch

h h f '
Corner  nonpi S iy 4B SR pleciER0at o SSea RIS e ¢ 00
which is di m@rm&ﬁehy\@%n%%vﬁﬁ Aﬂi@ﬁos@@ MIse @Rfed rﬁ@mﬁr&hﬁﬁoﬁg el WO

opposi te corner nenbers. [0023] a transm ssion anismis
provi ded, whamner mmbﬁm/@rmmld@f weh taheoving enephartidre, whioh iogsaysibttedape
ext endi ng towaﬁéjmeach corner menbers ot her than the corner
menber proviYyE g 9?6 i ﬁ@ver%éﬁﬁﬁp@ﬁ WW@H@QW opthet e epoRiey

menbers is V. t rrodr a direction
vy 1 om eCaRopefeld s SRR € ol 15h B P =t R o sheit ot
ei ther one @fpckite cher hGherd) afd Fhdr8GS h@ﬂe@\e&hetﬁmoeﬁ?!@n@gf {088 0d
corner members is followed by the novenent of the ofher ina

di rection twWghds disposedfbetwesrcihenermarandeba. anflG02 4thek of tietvexsgRsiton
tool for a sheet-shaped material in any of the arrangenents as

descri bed afﬂﬂ}%“a‘@@gg@ ng to the present invention, it can be so

desi gned th?d ?ch of the four frame menbers has a hol | ow portion,
and four rods each of which is passing through the franme nenber and

di SFOSEd beh B e traHEmRFIPA SRS 8 bR BercAhE nSHRRRLE 8Bkl totﬂ% of
ow portion respectively by support menbers which are place

predet er mi ned di stance from, ther. Effects [0025] According to
the present MEAPEHTRFD %%rﬁ%‘? ithiBa mAving MaFhansg, fodyrdeashebtheor a

mesh made o S rinting.c
el T N Rt L
t ensi on evefiodteatievetheasdimisthaebael MMdSalsBriiRte @%Sﬁbré}ﬁérﬁrbf%&héfﬁ@ne of
Drawi ngs [00261 Fig. 1 is a schematic drawing to show an extensi on
t ool accor dilwgwogodhi pdiwedion awaydrink each of the corner members is followed by
the movement of the other rod in a direction toward each of the corner members.
[0024]
In the extension tool for a sheet-shaped material in any of the arrangements as
described above according to the present invention, it can be so designed that each
( of the four frame members has a hollow portion, and four rods, each of which is
{ passing through the frame member and disposed between two opposite corner
members, are supported in the hollow portion respectively by support members

~ which are placed in the hollow portion of the frame member and are disposed with

a predetermined distance from each other.

Effects
[0025]
According to the present invention, a sheet-shaped material, such as a sheet or a

mesh made of metal, resin, etc,. as used in screen printing can be easily stretched



Fig. 2 is a perspective viewto explain support nmenbers of a rod in
the extension tool of the present invention; Fig. 3 is a schematic
drawi ng of another exanple of the extension tool according to the
present invention; Fig. 4 is a schematic drawing of still another
exanpl e of the extension tool according to the present invention;

Fig. 5is InCey QLN : ' 00l of
the present” Avanr orC s nas oy Thr SRR eatidR oREL FRLRE gt tng
frame; Fig.pdintss a schematic drawi ng of anot her exanple of the
extension tool of the invention; Fig. 7 is a schematic draw ng of

still another exanple of the extension tool of the invention; Fig. 8
is a sche I. \;gravm' o{ et, still another exanple of the extension
t ool of tﬂzél?% ?‘FPFB&‘?“? ’é‘ﬁe?rpgmgs schemati c perspective view of the
ext ensi on tgpbgPf the invention where an anchoring elenment is

provi ded on the upper surface on a frane nenber; Fig. 10 shows a

process wheFigal #hesdheatutipatiawing @6 sBow b eSlansive Nesl REGHIRG|tH Ihefrdsbs
tensi on on an extension tool of the invention; Fig. 11 shows a

process wheRveli¥heet - shaped material is stretched and adjusted its

t ensi on on .@anoi her extension tgol qf. t he ipventi on; Ficg#, 1% is a,
drawi ng t o SRoW FhBYRBFCRR AT &0 GFPIRA SUBBAEREMPRTS o Tk inttHg extension

i nvention ppOVArdRE pMickh: BReAiGhori ng el enent on the upper surface of
a frame menber; Fig. 13 shows a process when t sheet-shaped nateri al

i s stretchdtigahid asjhestaeid driwing ef sicaheroskasipld of tab ekhakicaxbangtadinas!

.of the invention; .
the present invention;
Fig. 4 is a schematic drawing of still another example of the extension tool
according to the present invention;
Fig. 5 is a schematic drawing of an example of the extension tool of the present
invention provided with anchoring elements inside a frame;
Fig. 6 is a schematic drawing of another example of the extension tool of the
invention;
Fig. 7 is a schematic drawing of still another example of the extension tool of the
invention; _

( Fig. 8 is a schematic drawing of yet still another example of the extension tool of

g ‘ the invention;
Fig. 9 is a schematic perspective view of the extension tool of the invention where
an anchoring element is provided on the upper surface on a frame member;
Fig. 10 shows a process when a sheet-shaped material is stretched and adjusted its
tension on an extension tool of the invention;
Fig. 11 shows a process when a sheet-shaped material is stretched and adjusted its
tension on another extension tool of the invention;
Fig. 12 is a drawing to show another example of the extension tool of the invention

provided with an anchoring element on the upper surface of a frame member:
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Fig. 14 shows a process when a sheet-shaped material is stretched and
adjusted its tension on still another extension tool of the
invention; Fig. 15 is a schematic drawing of an exanple of the
extension tool of the present invention provided with anchoring

el enents inside a frane; Fi g 16 shows a process to adjust the

t ensi on whenp. t heet - sha ma ial .is stretched on the ext ensi an
t ool accor dP]ﬁg tl]fgﬁq\ﬂ%a PFR/C§ ﬁn a:ﬁé?ﬁ -shaRgilomptsgabs strehthed and agiusieddisd
on the 'nneferr]ﬁl'oﬂ%n%ftiﬂf[afﬁ%tﬁerf% SE)hQOOIJO¥ tl%émt%ﬁﬁt?&emt' ¢ draw ng of an

exanpl e of the extension tool accordi e present invention
before the Bigeed slsdvaqosgrdméﬁvh@ﬂ alsﬁe@ctsrh@ﬁmgluenﬁl 1@ -strb&chled add Saﬁ}ﬂ@ﬂéatdsc
drawi ng to show when the sheet-shaped material is provisionall

stret ched of¢ngine oaxtidrsiotier eatansiongowl of mhﬂ:mgentim, Fig. 19 |s a

Zf?i?ﬁﬁ,'eﬁ b A Bt PIGHEHE FRE Ghan BragPIog! 118 RELHEnien] B e auessgt of
anot her exagpb il prbige@ MBI LAmBRSMANG safhel N pfesent

i nvention ore t eet shape erfal 1S s éhed Fig. 21 is a

pl an vi ew smgmmghoru{fnempfda:eS§tmemjuss gD 8L tvitenathe | lsﬁeéﬂéh‘é%@d paekyis
stretched on the extension tool shown in Fig. 20; Fig. 22 is a

schemati c d$ta<w:h?gi qrothephenaasy ot mo@r@et&thhammtmméw@amhsmg
stretched by ad stl n t ensi.on af(ﬁFgr Ex condition shown in Fig.
21; Fig. 23“EHS agﬁpgqyé% P Uretthe mat eri al stretched
th t \ t
on the extemgi onist LY heRatit Ia?a\ﬂﬁg%? eﬂcdﬁYﬁQBFﬁ‘% %{ ér?she exf%\gﬁil@fb trﬂ?

exaﬁ‘pl e of the sheet-shaped nmatérial stretc ensi o

of the prespeberntivention befonn theélget-2aped niat et esairbieh@Br Specti ve vi ew

of the extension tool of the invention. Reference Nunerals [0027]
Fig. 18 is a schematic drawing to show when the sheet-shaped material is

provisionally stretched on the extension tool shown in Fig, 17;
Fig. 19 is a schematic drawing to explain where the sheet-shaped material is
stretched by adjusting the tension.
Fig. 20 is a schematic drawing of another example of the extension tool according
to the present invention before the sheet-shaped material is stretched:
Fig. 21 is a plan view showing when the sheet-shaped material is provisionally
stretched on the extension tool shown in Fig. 20;
( Fig. 22 is a schematic drawing to show where the sheet-shaped material is

( stretched by adjusting the tension after the condition shown in Fig. 21;
Fig. 23 shows an example of the sheet-shaped material stretched on the extension
tool of the present invention;
Fig. 24 shows another example of the sheet-shaped material stretched on the
extension tool of the present invention; and

Fig. 25 1s a schematic perspective view of the extension tool of the invention.

Reference Numerals

[0027]

8.



| an extending tool of a sheet-like material 2, 3, 4, 5 a corner
menber 6, 7, 8, 9 a frane nenber

1 an extending tool of a sheet-like material
2,3,4,5 acorner member
6,7, 8,9 aiframe member
6a, 7a, 82, 92 an inner piece
10, 11, 12, 13 arod
10a an end of a rod 10
10b an end point of a rod 10
1la an end of a rod 11
11b an end point of a rod 11
122 an end of a rod 12
12b an end point of a rod 12
132 an end of a rod 13
13b an end point of a rod 13
14, 15, 20, 21, 26, 27, 32, 33 a collar
18, 19, 24, 25, 30, 31, 36, 37 a spring
16, 17, 22, 23, 28, 29, 34, 35 an outer edge of a corner member
51, Sla, 52, 52a an insert
53, 54, 59, 62 a T-shaped wrench
55,56 a ball

{ 57, 58, 60, 61 a screw

{ 63, 67 a cam

63a a side surface of a cam 63
63b another side surface of a2 cam 63
64, 68 a support shaft
67a, 67b a side surface of a cam 67
90 an engaging projection
91 a sheet-shaped material
92, 93 an engaging hole

96 a ridge to engage with a groove 97



6a,
rod
end
rod
20,

7a, 8a, 9a an inner piece 10, 11, 12, 13 a rod 10a an end of a
10 10b an end point of a rod 10 11 a an end of a rod 11 lib an
point of a rod 11 12a an end of a rod 12 12b an end point of a
12 13a an end of a rod 13 13b an end point of a rod 13 14, 15,
21,

97 a groove disposed on a peripheral edge of a sheet-shaped material 91
98 a groove to engage with a ridge 99

99 a ridge disposed on a peripheral edge of a sheet-shaped material 91
104, 105 a corner member

114, 115, 120 a linking piece

116, 117, 118, 119 a pin

131 an anchoring hole provided on each of four corners of a sheet-shaped
material 91

130 a projection disposed on the upper side of a corner member

103h, 103a, 204a, 204b, 205a, 205b a groove

104, 105 a corner member

106, 107, 108 2 linking piece

109, 110, 111, 112 apin

204, 205, 303 a corner member

Preferred Embodiments
{00281
Description will be given below on preferred embodiments of the invention

referring to the accompanying drawings.

[Embodiment 1]

[0029]

Referring to Fig. 1 and Fig. 2, Embodiment 1 of the extension tool for a
sheet-shaped material according to the present invention is described.

An extension tool 1 for a sheet-shaped material comprises four corner members 2,
3, 4 and 5; four frame members 6, 7, 8 and 9; and four rods 10, 11, 12 and 13.

The four comer members 2, 3, 4 and 5 are placed each at a corner of a rectangle,
and four frame members 6, 7, 8 and 9 are disposed respectively between two

opposite corner members.

-10-



26, 27, 32, 33 a collar 18, 19, 24, 25, 30, 31, 36, 37

[0030]
It is arranged that the frame member 6 is movable in directions toward the
opposite corner members 4 and 2 respectively: the frame member 7 is movable in
directions toward the opposite corner members 3 and 4 respectively; the frame
member & is movable in directions toward the opposite corner members 5 and 3
respectively; and the frame member 9 is movable in directions toward the Opposite
corner members 2 and 5 respectively.
[0031]
Each of the frame members 6, 7, § and 9 is supported respectively at both ends by
- the opposite corner members. As a result, the frame member 6 can be moved in
a direction to approach to or in a direction away from the opposed frame member 8
together with the two opposite corner members 2 and 4, which support both ends
of the frame member 6; the frame member 8 can be moved in a direction to
approach to or in a direction away from the opposed frame member 6 together with
the two opposite corner members 3 and 5, which support both ends of the frame
member 8; the frame member 7 can be moved in a direction toward the opposed
frame member 9 together with the two opposite corner members 4 and 3, which
support both ends of the frame member 7; and the frame member 9 can be moved
in a direction toward the opposed frame member 7 together with the two opposite
corner members 5 and 2, which support both ends of the frame 9.
{ Reference numerals 41 to 48 each represents an arrow mark to indicate the
moving direction respectively.
[0032]
The rods 10, 11, 12 and 13 are disposed to pass through each of the frame
members 6, 7, 8 and 9 respectively between the two opposite corner members.
The rod 10 is provided with collars 14 and 15 at positions closer to both ends
respectively. An elastic member 18 such as a spring is disposed between the
collar 14 and an outer edge 16 of the corner member 2. An elastic member 19

such as a spring is disposed between the collar 15 and an outer edge 17 of the
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a spring 16, 17, 22, 23, 28, 29, 34, 35 an outer edge of a corner

nmenber

51, 5l1a, 52, 52a an insert 53, 54, 59, 62 a T-shaped wench

55, 56 a ball

-~

corner member 4. One end of the rod 10 is pushed in a direction toward the
corner member 2 and the other end of the rod 10 is pushed in a direction toward
the corner member 4 by these elastic members 18 and 19.

(0033]

The rod 11 is provided with collars 20 and 21 at positions closer to its both ends
respectively. An elastic member 24 such as a spring is disposed between the
collar 20 and an outer edge 22 of the corner member 4, and an elastic member 25
such as a spring is disposed between the collar 21 and an outer edge 23 of the
corner member 3. By these elastic members 24 and 25, one end of the rod 11 is
pushed in a direction toward the corner member 4, and the other end of the rod 11
is pushed in a direction toward the corner member 3.

[0034]

The rod 12 is provided with collars 26 and 27 at positions closer to its both ends
respectively. An elastic member 30 such as a spring is disposed between the
collar 26 and an outer edge 28 of the corner member 3. An elastic member 31
such as a spring is disposed between the collar 27 and an outer edge 29 of the
corner member 5. By these elastic members 30 and 31, one end of the rod 12 is
pushed in a direction toward the corner member 3, and the other end of the rod 12
is pushed in a direction toward the corner member 5.

[0035]

The rod 13 1s provided with collars 32 and 33 at positions closer to its both ends
respectively. An elastic member 36 such as a spring is disposed between the
collar 32 and an outer edge 34 of the corner member 5. An elastic member 37
such as a spring is disposed between the collar 33 and an outer edge 35 of the
corner member 2. By these elastic members 36 and 37, one end of the rod 13 is
pushed in a direction toward the corner member 5, and the other end of the rod 13
is pushed in a direction toward the corner member 2. Each of the elastic
members 18, 19, 24, 25, 30, 31, 36 and 37 has, therefore, equal force to push back

the collar of the rod and the outer edge of the corner member in a direction to
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57, 58, 60, 61 a screw 63, 67 a cam 63a a side surface of a cam 63
63b anot her side surface of a cam 63 64, 68 a support shaft 67a, 67b
a side surface of a cam67 90 an engagi ng projection 91 a

sheet -shaped material 92, 93 an engaging hole 96 a ridge to engage
with a groove 97 97 a groove di sposed on a peripheral edge of a

sheet-shape%eﬁﬁg%g5g5i%%n%gd?ogkgove to engage with a ridge 99
[0036]
Each of the frame members 6, 7, 8 and 9 has engaging projections each to engage
with each of engaging holes formed on the peripheral edge of the sheet-shaped
material to be stretched, and an anchoring element, which is a ridge to be engaged
with a groove or a groove to be engaged with a ridge.
[0037]
A pair of the corner members 2 and 3 is abutted respectively to an end of each of
the rods 10, 11, 12 and 13, which are disposed between the other pair of the
corner members 4 and 5 respectively, and moves the rods 10, 11, 12 and 13 in
directions toward the opposite corner members 4 and 5.
[0038]
The corner member 2 is abutted to an end 10a of the rod 10, which is disposed
between the corner member 2 and the corner member 4, moves the rod 10 in a
direction toward the corner member 4, and it is also abutted to an end 132 of the
rod 13 disposed between the corner member 2 and the corner member 5, and
moves the rod 13 in a direction toward the corner member 5.
[0039]
The corner member 3 is abutted to an end 11a of the rod 11, which is disposed
( between the corner member 3 and the corner member 4, moves the rod 11 in a
{ | direction toward the corner member 4, and it is also abutted to an end 12a of the
rod 12 disposed between the corner member 3 and the corner member 5, and
moves the rod 12 in a direction toward the corner member 5.
[0040]
The corner member 2 is provided with a moving mechanism, which is mounted at
a corner of the corner member 2, and which comprises an insert 51 that is
movable in direction of the corner connecting to the point of the inner side of a
rectangle formed by four corner members 2, 3, 4 and 5 as shown by arrow marks

71 and 72, and a bhall 55.
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99 a ridge disposed on a peripheral edge of a sheet-shaped materi al
91 104, 105 a corner nmenber 114, 115, 120 a |inking piece 116, 117,
118, 119 a pin 131 an anchoring hole provided on each of four corners
of a sheet-shaped material 91 130 a projection disposed on the upper
side of a corner nenber 103b, 103a, 204a, 204b, 205a, 205b a groove
104, 105 a ¢ggggr nenber 106, 107, 108 a |inking piece 109, 110, 111,
112 a pin 204, 205, 303 a corner nenber Preferred Enbodi nents 10028]
Descri pti onThe iksetteS Igisy fon itetdroe; ©scrpwefigsrtoeidinend i a1 strewdfold hdich is

i nvention referri ng to the acconpanyi ng draw ngs. [Enbodi nent 1]

[ 0029] disposed af the corner of the corner member 2.

[0042]

The ball 55 is movably disposed in a space, which is formed between a forward end

of the insert 51 and the end 10a and the end 13a which are the closer ends of the

rod 10 and the rod 13 to the corner member 2.

[0043]

The ball 55 is mterposed between the forward end of the insert 51 and the end 10a

of the rod 10 and the end 13a of the rod 13 respectively so that the ball 55 is

abutted to the forward end of the insert 51 and to the end 10a and the end 13a of
the rod 10 and the rod 13 closer to the corner member 2 respectively.

[0044]

The moving mechanism provided on the corner member 3 is mounted at a corner

of the corner member 3 and has an insert 52, which is movable in direction of the

cornexr connecting to the point of the inner side of a rectangle formed by four
corner members 2, 3, 4 and 5 as shown by arrows 73 and 74; and a ball 56. The
insert 52 is a screw to be inserted into a female screw hole disposed at the corner
of the corner member 3 in the embodiment shown in the figure.

[0045]

( The ball 56 is movably disposed in a space, which is formed by the forward end of
the insert 52 and each of the ends 11a and 12a of the rod 11 and the rod 12
respectively closer to the corner member 2. The ball 56 is interposed between
the forward end of the insert 52 and the end 11a of the rod 11 and the end 12a of
the rod 12 respectively so that it is always abutted, as shown in Fig. 1, to the
forward end of the insert 52 and to the end 11a and the end 12a of the rod 11 and
the rod 12 closer to the corner member 3 respectively.

[0046]

By the ball 55 movably disposed in a space, which is formed between the forward
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Referring to Fig. 1 and Fig. 2, Enbodinment 1 of the extension tool
for a sheet-shaped material according to the present invention is
descri bed. An extension tool 1 for a sheet-shaped material conprises
four corner nmenbers 2, 3, 4 and 5; four franme nenbers 6, 7, 8 and 9;
and four rods 10, 11, 12 and 13. The four corner nenbers 2, 3, 4 and

5 are pl aceehdaicthe dtseat §bametheodndal Ozt tiengddel0 arRothbaue 13h e RIAbEY S
6, 7, 8 and 9 are di sposed respectively between two opposite corner

menbers. [ GOBetivelviclpser dp thggract mambeneg, the detse ve b dransmitécdniovhbired

in directio t rd the.opposit. rner ers 4 and 2,

respecti vel gbs al%cﬁ@%ffg‘écﬁe 0 rpgrﬁeé’rsmfﬁ?i%n‘i?\‘?arﬂﬁ Sr?iﬁe greRped HRIQEE PdeR he
opposi t e CofREhsdFERPY S09efnNd 4 respectively; the frane nenber 8 is
novable in directions toward the opposite corner nenbers 5 and 3
respectivel {§04ahd the franme nenber 9 is novable in directions toward
the opposite corner nenbers 2 and 5 respectively. [0031] Each of the
frame nembePB the copnepmgmben 3; these ffpprovidad p argyénd ingehapism, wathisends by
t he opposite carner nenber As a resuht t he frane nenber 6_can .be
moved I a WPHBEE Fbh PR 5pFEaRHEEGMEREP A PPRRETeS FoaRasrt PP Srittihe
opposed fr JpRhed; i : | : rs
2 and 4, T O iy o e 0 (REBOBY b RS s FE LS
menber 8 carechagktuatkd by foudicoaet inteinieds 22pPF AACH aé 8h®¥n b adrows 73 and
direction away fromthe opposed franme nmenber 6 together with the two
opggsite cofhdpd adahéPs 3 and 5, which support both ends of the frame
menber 8; tﬂ@tlﬁ%ane menber 7 can be noved in a direction toward the
opposed fra nber 9 together with the two opposite corner nenbers

4 and 3, Wﬁé‘ixéb'ﬂ@?:jiﬁ,_ Bt tARESa YretNBsdricd ogz?z?ggﬂe g(ﬁe?%ié Reichname

menber 9 can be noved in a direction toward t ose rame nenber
7 toget her disgdsed hetHevamroapaishe eomer membeesdbers 5 and 2, which
support both ends of the frame 9. Reference nunerals 41 to 48 each
represents é943trow mark to indicate the noving direction

respectivel .y, Th ods 10,..11 12 and,13_are .di sposed t ass
t hrough eac h%wfﬁgelsf?g%ﬁynglﬁ%%ﬁgg B2 3??°68W§}?B %f%geﬂjﬁ% vt ebfglf‘%éan
the two OpPGsi 4fQne HsREY sTRIPAeSend NS ah%helEnd %za%ﬁﬁéh%]?@ £ éls'seg%h%ﬁ
14 and 15 at positions closer to both ends respectively. An elastic
menber 18 sthehrodd!andphe ngl i5taileposed deativeen t he col lar 14 and an
out er edge 66 gL the corner nenber 2. An elastic nenber 19 such as a
spring is di¥8Bsed between the collar 15 and an outer edge 17 of the

The ball 56 is interposed between the forward end of the insert 52 and the end 11a
and the end 12a of the rod 11 and the rod 12 respectively so that it is abutted to
the forward end of the insert 52 and to the end 11a of the rod 11 and to the end
12a of the rod 12 respectively closer the corner member 2.

[0051]

By the ball 56 movably disposed in a space, which is formed between the forward
end of the insert 52 and the end 11a of the rod 11 and the end 12a of the rod 12
respectively closer to the corner member 3, the force to be transmitted to the rod
11 and the force to be transmitted to the rod 12 are maintained uniformly when
the insert 52 is moved.

[0052]
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corner menber 4. One end of the rod 10 is pushed in a direction
toward the corner nmenber 2 and the other end of the rod 10 is pushed
in a direction toward the corner nenber 4 by these elastic nenbers 18
and 19. [0033] The rod 11 is provided with collars 20 and 21 at
positions closer to its both ends respectively. An elastic nenber 24

such as a spy LSer Qi e n_the collar 20.and an outer edge
22 of the cﬁ%%gxt%esr@%z?&gi%gﬁ% %QEF%@F?@M@FCOE@%G@I’igeagreée@pri ng
i s di sposed ihednnee Tutthe edraes 21 i ; t or ner
menber 3. Byl t hese el astic drrerr%ergﬁgglsg{l&gqg%@%%ﬁ%g%n%égﬁet %‘%‘g‘d 11
i s pushed in0&5Hirection toward the corner menber 4, and the other

end of the rod. 11 is pushed in a direction toward the corner nenber

3. [0034] THY PEdrasniission Berhesmithe mosemantsofzéthandne of tie twosiods 00s
closer to i t ively. An elastic, ne r. 30 such as a
spring is dit@%gge% ﬁﬁg@ﬁ?@ﬁg ¢ Ilér"'”(’é‘:é‘1 toﬁ’ﬁr%ﬁz’ccgtr)&é@%éo@ﬁ Brenhges
corner nmenberand. 5, Arhie @&t dpposTRReh B%d &4l

bet ween the col |l ar ‘217 and ﬂgg outeregétggp%g d?)%otﬁﬁg’p@gregeedréonrg%@rgé%gr@f
these el ast japd Femrpeided 8dthethed ndwingomectanidnyfn titectiondoddrd GieRshREve N a

direction toward the corney nenber 3, and the other end of the rod 12
i s pushed i RPROSHErOERG REMBHA AR hEIsCoRAEtedinthe meyen(ano 95theToiber od

13 is provi | I t sitions closer to. its both
ends r gs peclczilllia gg%&%m Ifgésrﬁ itfgglﬁ%ﬁg%lr %fg p%%%hm&%erdn?ﬁb?ﬁg‘{ nd i Sy
bet ween t heixed Heigrdd Bmckhameehnt 8A&M34nelof HIELRPFNE lin gﬁg%ﬁna&agg”

‘el aétic menber 37 such as a spring is disposed between t
“and an out efrogdie BEpastive vppesiemernerendalrer® 4 Ay 3t hdskvaldast ihe MBRRRTS

36 and 37, OF%er}g of the.rod 13 is Fushed in a direction toward the
corner menb&t™§ OBFHIradHE diterton tayard the Fespechiye PBPISsitemgstrscMembers 4 and
direction tgward the corner nenber 2. Each of the elastic nenbers 18,
19, 24, 25, 30, 31, 36 and 37 has, therefore, equal force to push
back the collpgsa]of the rod and the outer edge of the corner nenber in
a direction to separate themfrom each other. [0036] Each of the
frame nmenbeddisgrampmissiemuoechanism endgayiagepmeinbet i apposrcd the sengage
wi th each of,. en ing hales forned on the peripheral edge of the
sheet -s hapeglaﬁ%‘g’gg ioagoﬁeg PR RERkese &, angd Fdwherehe mvingymethamism is

whi ch i j t = t

engaged w t st F AR ol R BaR! o HRBEr €1 SR on
butt ed frRCior ®P&h :

\e/thiuchear reezli sposeﬁ{ %3?32% l?lﬁgelg{ %er pgigjm%?@ﬁ%ﬂgtg%g%rajs}rr%en%%{agg%%ﬁfd

5 respecti vBleycanmapll andvaessndhid brafdise Addl, 111i%, abliRed twthkother dilé eeticensy

toward t he opposite corner nenbers 4 and 5.
( oipt%e cam 63.

{ £0055]
The transmission mechanism on the corner member 5 opposite to the set of the
diagonally opposed corner members 2 and 3 where the moving mechanism is
provided, has a cam 67, which is rotatably mounted on a support shaft 68 fixed on
the corner member 5. The end 13b of the rod 13 is abutted to a side surface 67a
of the cam 67, and the end 12b of the rod 12 is abutted to the other side surface
67b of the cam 67.
[0056]

As described above, the moving mechanism disposed on the corner member 2 has
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[ 0038] The corner nenber 2 is abutted to an end 10a of the rod 10,
whi ch i s disposed between the corner nenber 2 and the corner nenber
4, nmoves the rod 10 in a direction toward the corner nenber 4, and it
is also abutted to an end 13a of the rod 13 di sposed between the
corner menber 2 and the corner nmenber 5, and noves the rod 13 in a
direction t dwaincert 5¢ a0@tReballBITbahehall [58G3 8] thENGa&O WABEL REFREL] 3 1S
abutted to an end 11 a of the rod 11, which is di sposed between the
corner nenbés¢twienple forwaroentesf themsert A, andothe entlHéa pbthelrbdi 19 md the

direction to nenber 4, and it is_also _abutted to an
ohd s of  EHo LR e T 15 belRCR b fe e AT b ERL i noriee

corner. Mebeta g BN PYEand BPufcthalialdh o ! AELIOR OWRA Gl By ron

corner menber € cofner nenber I's provi

mechani sm  whiahettivelpant sdmaiaily GoEResedbetivben G ﬂa%arﬁ%ﬁﬁ% tl?e inded
whi ch conprises an insert 51 that is novable in direction of the
corner connékeihgetend Hia @dherodio anbthieramdrl3gio ehenfodal ¥ mspeniybls.
formed by fg@r 7gorner menbers 2, 3, 4 and 5 as shown by arrow narks
71 and 72, 474 bal | 55. [0041] The insert 51 is, for instance, a

i d
Sorew 1 nser pgthd iind of ML ARLEMIPL SIS Db S SR O Urbe
in a space, pwhid o vk dii BRlrebBsMBRAr@ tHosorpédmendeod fdﬁ"etﬁlﬁﬁﬁlﬂlcét%d

and the end 10a and the end 13a which are the closer ends of the rod
10 and the bioan aBOWE2) hen ews hand, petrbemope if 0C#ejticTHowbH] thesSries

A1 nt rposed be en t forward e t he | sert_51 and the end 10a
-of the rod Tﬁ Fa* 1 r@ﬁgorig’glcafferatdqéfea”r ql?

:gaovig SBJBE OHREEINPdo that the
ball 55 is @dmg}ed to the forward end of the insert 51 and to the end
10a and the end 13a of the rod 10 and the rod 13 closer to the corner

menber 2 reBpelodri ekhe actions of the aforementioned springs 36 and 37, the rod 13 is
always pushed to move in a direction toward the corner member 2 (a direction
indicated by an arrow 47) on one hand, and to move in a direction toward the
corner member 5 (a direction indicated by an arrow 48) on the other hand.
(00591

Here, a T-shaped wrench 53 is inserted into the insert 51 to rotate it, and the
insert 51 is moved forward in a direction indicated by the arrow 71. In this case,
if it is supposed that the force required to move the rod 13 in a direction indicated

by the arrow 48 is weaker than the force required to move the rod 10 in a

direction indicated by the arrow 41, the pushing force caused by the forward
movement of the insert 51 in the direction indicated by the arrow 71 is used to
move the rod 13 in the direction indicated by the arrow 48. Then, the rod 10 is
moved in a direction indicated by the arrow 42 while the end 10a is abutted to the
ball 55 by the action of the spring 18.

[0060]

In this way, when the force required to move the rod 10 in the direction indicated

by the arrow 41 and the force required to move the rod 13 in the direction
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[0044] The noving mechani sm provided on the corner member 3 is
nounted at a corner of the corner member 3 and has an insert 52,
which is novable in direction of the corner connecting to the point
of the inner side of a rectangle fornmed by four corner nenbers 2, 3,
4 and 5 as shown by arrows 73 and 74; and a ball 56. The insert 52 is

be i i_nt I rew hol e di sposed at the
corner of tnoCBRAdy Hieatiow B bt Shbstmngi P s oee.
h ! i i N.a. SHacGe,. is forme y
he forvard on ot arserte B8 39 B BRIRuE! B phSanfe M o
of the rod ldqualiyl dishébuteditdl therforpeasthvel the ¢hP3€En R cﬁi{?l%-%u*t%ﬁro?ﬁ{e ﬁﬁgwgg

2. The ball 56 is interposed between the forward end o e I nser
and the end 3Pt g the farpe to awve tharell thia edirkREombf theerfodd 2 As a result,

respectivel hat _Lt.isS s abutted, as shown in Fig. 1, to the
forvard end WF tehdTima b Fabl ¥ & bataicd by the eawa forse tembieda of
the rod 11 affbctibgs f; 4 carner nenber 3 respectively.
[ 0046] By the t():aiPI?S gg{iﬁova&bi'll @éghogﬁs%%dnﬂaﬁg%e&%&?’mm ch is formed
bet ween the f66iard end of the insert 51 and the end 10a of the rod
10 and the end 13a of the rod 13 respectively closer to the corner
menmber 2, t h(g“ fhsy elber banse the Arpbapad wiknch 56 e inserted thtanke tiverd Ured the

be transmtt: the rod.13 are i ntained uniformy when the insert
51 is nnved.lg%(s{)gﬂs B’iatf—‘ﬁé“ E%Vreﬁseﬁré}aﬁ%%%sraﬂﬁ,th@ mseg § sisgrevaddedkeard in ,
nmovi ng mechag M 8Bl . 0f the rner .nenmher

and{compr i see” et ey SARY ARt Aol 2 FRRCH bR RH 5 e dner
‘connect i ng twhitththepoidnit® isfabied torherbagli Beisafiraagsethangs ﬁ)rf:@rbgev%im Hle
four corner nenbers 2, 3, 4 and 5 as shown by arrows /3 and 74, and a
bal | 56, [Ogg@]w is abutfed to the ball 55, with the backward movement of the insert 51 in

the direction of the arrow 72, the rod 10 is moved in a direction indicated by the
arrow 42 as the end 10a of the rod 10 remains abutted to the ball 55.
[0062]
When the force to make the rod 10 be abutted to the ball 55 and the force to make
the rod 13 be abutted to the ball 55 becomes being even, the rod 10 and the rod 13
begin to move uniformly in the directions indicated by the arrows 42 and 47
respectively with the backward movement of the insert 51 in the direction of the
( arrow 72.

{ [0063]
Then, by the action of the transmission mechanism as described above, if, for
example, the rod 13 is moved in the direction of the arrow 48, the cam 67 is
rotated in the direction of the arrow 70 around the support shaft 68, and the rod 12
is moved in the direction of the arrow 46, That is, the movement of the rod 13,
which is one of the two rods 13 and 12 extending toward the corner member 5, 1n
a direction toward the corner member 5 is converted to the movement of the other
rod 12 in a direction away from the corner member 5,
[0064]
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‘novement of CYIRECEEY

The insert 52 is, for instance, a screwinserted into a fenale screw
hol e which is disposed at the corner of the corner nenber 3. [0049]
The ball 56 is novably disposed in a space, which is forned between
the forward end of the insert 52 and the end Ila and the end 12a

whi ch are the closer ends of the rod 11 and the rod 12 to the corner
menber 2. [ QDB extbiidipdool REotding LBERPSLH RRENES! tﬁ@%o@&%"i@ééﬁ f%i@ﬂ iQf
the insert 52 and the end Ila and the end 12a of the rod Il ang t he
rod 12 respdispisedion the sehaft the tdidgenalyudppestd @rhdremémbadrXaeidl rabedthely
insert 52 and to. the end 1 la of the rod 11 and to the end 12a of the
rod 12 respard B\AVysabyted 1@ Hie euseridp. lPanbkaand 12a0d5he @ 10h43.bid andse

bly di i i is f d _bet t f d d
o e nsold SR e HRBA b Lt T corted BIeHRR-OF BlTE et e FEDEBLSE £
the rod 12 pesRRe bRl oGRSl ah st MBLE RINRE MBS EmImotAahE Oh&e14,Q3,
be transnmtted to the rod 11 and the force to be transmtted to the

rod 12 are irhiamd &2 metheudiidctipmirgspabierelst toovaid sler tesptive opposiie. copa52]
The extension tool 1 gf t he sheet-shaped material according to the

present i nvBISPEF ¢ aRY AP 203RB dessribed 3D9K8&ni ssi on mechani sm as

descri bed bﬁé)(%\g/? [ 0053] By the transm ssion nechani sm the novenent
of either one of the two rods 10 and 11 or of the two rods 12 and 13

ext endi ng t onemthveaChetianisheisGRENRE] BEABANST 4f &lRE 0P th\Kirfl: Akfbers 2

opposite to the set of the diagonally opposed corner menbers 2 and 3
provi ded wi i 3,lrmdnbodmpriseschamissm 51i or ¥ meedhlom 4 dinestibntdi¢he corner

respecti ve opposite c&r ner mfanbers 4 and 5 is converted to the
EIWmt oL dhe Baer de ghayestrngs tonmed by she fquy corner

opposite Cofn%ﬁ‘{b fgegbiegsa Salrggd Phe éhls oﬂ ke is so designed that the
movenent of &1 ther-orne of The two Tods i n direction away
[0066]
The balls 55 and 56 are movably disposed respectively in a space, which is formed
between the forward end of the msert 51 or 52 and the ends 10a and 13a or 11a
and 12a which are ends of the rods 10, 13, 11 and 12 placed between the corner
members 2 and 3 with the moving mechanism respectively and the opposite corner
members 4 and 5 and which are closer to the corner members 2 and 3 with the

moving mechanism respectively, The balls 55 and 56 are interposed respectively

between the forward ends of the insert 51 or 52 and the ends 10a and 13a, or 11a

( and 12a of the rods 10, 13, 11 and 12 so that the balls are abutted respectively to

. the forward ends of the insert 51 or 52 and to the ends of the rods 10 and 13, or
11 and 12 closer to the comer member 2 or 3 where the moving mechanism is
provided.

[0067]

As 2 result, the force can be applied to each of the rods 10, 13, 11 and 12 by
maintaining the delicate balance of the force.

[0068]

On each of the corner members 2 and 3 provided with the moving mechanism, a
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fromthe respective opposite corner nmenbers 4 and 5 is foll owed by

t he novenent of the other rod in direction toward the respective
opposite corner nenbers 4 and 5. [0054] This transm ssi on nechani sm
on the corner nenber 4 opposite to the set of the diagonally opposed
corner menbers 2 and 3 where the noving mechanismis provided, has a

corner nembarohes YRS SpEH ikt RO atr Sl nd e g gt an " |
surface 63a ggbchidi® LapuBIed %Wh@ﬂ%g‘gg ?nl égd 9% 6%‘%%}‘“@% érﬂrferisfdeﬁi’ tted to

the other side surface 63b (of t rans si on

mechani sm omedtivesle formend byeti dsurcoopgranéhieert 0, 8 heases, of the
di agonal | y %8&6% ed corner nenbers 2 and 3 where the noving nechani sm
i's provided, a cam 67, which is rotatably nmounted on a support

bt ted to 188 HboED FolREORISHEIORT aht st IR0 ISR 18mak doutn helF o fee
rod 12 is abuneedn the thier QRS 15 Q&néﬂ’ﬁlfeﬁg& 57b sglfeg}r?fti% ﬁfhf%f%%?&é’aoﬁﬁl

As descri bed above, the noving mechani sm di spose he co

menber 2 has fermniie screseholest tlndombeobald inbé: siddef Bl dorh& mémba- 4.he
space, whi ctﬂ is_formed between the forward end of the insert 51 and
the end 10al8#7%he rod 10 and the end 13a of the rod 13 respectively

and (o the nanaen iR . Bk dhe simerben R g §§ﬁf ot 4118§ep%§ti§ni
the End _
| mobrt 51 and the ond Soaray PRECRRIIRCERIEAR MRy AMRLE BREed g 15

respecti vel petweBd5FD dBpoditeccoandri mambeak redprctivaly @@ phdsiirethraihi 368 ofl 8

and 19, the rod 10 is always 2{)ushecgl to nove in a direction toward the
corner menbéie Bame mEmess pon § Al € 2 spPREiedin therhmloworden betsvehm o

o L. Tove s A WO IR ol NSRS Bl e iR 2"
hollow portion of each of the frame members 6, 7, § and 9 with a certain
predetermined distance between them.

[0071]

In the frame member 6 having the hollow portion with a rectangular cross-section,

the support members 509 made of synthetic resin and having outer peripheral

shape to match the cross-sectional shape of the inner wall of the frame member 6
( are disposed with a certain predetermined distance to each other between the

{ | opposite corner members 2 and 4. The rod 10 is supported by the support
members 509 because the rod 10 passes the through-holes provided at the center
of each of the support members 509.

[0072]

With the structural features as described above, the rods 10, 11, 12 and 13 can be
supported in stable manner even when the rods may be too long or the rods may
be easily bent. As a result, it is possible to support the rods 10, 11, 12 and 13
between the two opposite corner members without bending and in stable manner,

while the weight of each of the rods 10, 11, 12 and 13 is reduced to reduce the
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Further, by the actions of the aforenentioned springs 36 and 37, the
rod 13 is always pushed to nove in a direction toward the corner
menber 2 (a direction indicated by an arrow 47) on one hand, and to
nove in a direction toward the corner nmenber 5 (a direction indicated
by an arrow 48) on the other hand. [0059] Here, a T-shaped wench 53
is inserted ] i s to.rotate it, and the insert 51 is
noved forwar jr%t g%?r%ﬁ@?@ﬁ%ﬁdﬁ@&@é%n “the arrow 71. In this case,
if it is suppmmged that the force required to nove the rod 13 in a
direction indicated by the arrow 48 is weaker than the force required
to nove the Bpéhelgrtion of tith trentrhiesion naichatien abyesdde@aboW, 4hen th€rod 10
pushing force caused by the forward novenment of the insert 51 in the
direction i nlair%%weéan Bﬁ%@%md&ﬂﬁeﬁlbw the gsow 4% foronetantm thodan F3iis t he

direction i ndj ryow 48. . Then he rod 10 is noyed in a
direction i lehggé glga Ep}ée(%tl;bgl (grt%l%\?vﬁﬂ‘f %W@q% Sélﬁaoriégaflt 34 é%‘i}ﬁfliee’@dtld 18
the bal | 55 hyvddhia aaditdceibn of tHehBr&P Uk NOrHLS ; ' )

the force required to nove the rod 10 in tﬁlsék}g?rﬁlg]éﬁhg#&n%f\gg 48\%‘{]‘3
t he arrow 4Ltwgrrgds he ahdd tewhiclyare extetdingrtovesrd bite catdedBetibet Bein a
direction '.nd%icat ed t he arrow 48 becone bei ng even, the pushing

force cause n_fi? Pha%fio %@eﬁwff_ﬂéﬁf %ﬂﬁéOIiQYé@.rHY the mevemtant of the
direction i r}ﬁlh gqlaxfg&}{eer?a%gg%éaé@isi:e g]gl*nlemglr tributed to the

force to nove the ro rrow 48 and to the
force to novi@oydle rod 10 in the direction of the arrow 41. As a
{I’eSlmt, the rod 10 and the rod 13 begin to be pushed by the equal
‘force to nowvémilerlyiwhestthowsd i1Bidé mavet inby dirdxgioarof @vead8warndtifleam 67 is
respectively. a£00.61 .On the _other hand, the T-shaped wrench 53 is

i nserted i nt8taffbT §,&Estio8 Of Mhejarrpie 60 meend the siepOrbslafeds, iand tes/ Bads k2

di tion, < : 51 d in the di ti ..
i cat ed by (Toecg i SEELGY or e SRR STEISE B BelsdBomat i waiomggpion
whi ch the r ogechBnik®, geUhb hel :

folrge, b§ \r/\,hi ch tE\IZ rod lgg?irgadg??{taggd %%@fﬁg't@gﬁ%&%?%\}\ﬂd?E,a‘?%ﬁgﬁgre

backwar d nowataedingdbwatdethertoarer Bdmber §, rea direetidn ofayofioh Be abfew 72,
the rod 10 is r%)ved.' a direction indicated by the arrow 42 as the

i
end 10a of CHEREP l'fcf&ké?'f‘?é]i Wsthggneveaent of theeothén 10doks, infpdisxtionkewartihe

force to ma e abutted to the ball 55 and the force to
make t he rogﬁelg&gglrg%ﬂfo%é "to the ball 55 becones being even, the rod

10 and the og7513 begin to nmove uniformy in the directions indicated
by the arrows 42 and 47 respectively with the backward novenent of
the insert %so, whehdhelredtd isomowdd inhedisactionvof the §roO63], the cam 63 is

( rotated in the direction of the arrow 65 around the support shaft 64, and the rod 11
{ is moved in the direction of the arrow 43. That is, by the action of the

transmission mechanism, the movement of one rod 10 of the two rods 10 and 11,
which are extending toward the corner member 4, in a direction toward the corner
member 4 is converted to the movement of the other rod 11 in a direction away
from the corner member 4.
[0076]
In the above, description has been given mainly on the moving mechanism as
provided on the corner member 2, while the moving mechanism may be similarly

arranged in the corner member 3, which is disposed at the position opposite
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Then, by the action of the transm ssion nmechani smas descri bed above,
if, for exanple, the rod 13 is noved in the direction of the arrow
48, the cam 67 is rotated in the direction of the arrow 70 around the
support shaft 68, and the rod 12 is noved in the direction of the
arrow 46. That is, the novenent of the rod 13, which is one of the

two rods 13 d&@dnal@ t8xh€ agineg nicoviRl d, Altesif@lENEferiBIRAY Be chitied out.,
direction toward the corner nember 5 is converted to the movenent of

the other rd@0%2 in a direction away fromthe corner nenber 5. [0064]

In the exte |on t accor di th resent i_nvention, the_ poving
mechani sm | géballﬁﬁi chétégo?ndt‘%e B %6W§§V;ﬁ“66§@§%8108%§¥3

Taa, 11 a Z%ﬁ%@q@?@%&“ﬂ?&ﬁe A B8 PR TR kM i

bet ween t he meetdér a dirgbédrsindicated by tha drrbh@?’f @SB Gl 7 D RBORCL el 6, ogdaer
menbers 4 and 5. The noving nmechani sm noves the rods 10, 13, 11 an

12 in the ditte®reete rusbpbe tiseas b1 apdddn theediregtives of e appos7t end 73
corner nenbers, 4 &q% g as arranged descri bed above. [0065] The noving
mechani sm | S“hBUAUEYSEt a corner of each of the corner menbers 2 and
3, and it coppgises the insert 51 or 52 novable in a direction of the
corner connecting to the point of the inner side of a rectangle

formed by tAecdrding toQlidiexteisionedes of thedprederdiheptionndid fsial fo 55 or
56. [0066] The balls 55 and 56 are novably disposed respectively in a
space, whi cﬁrquﬁlcff@}hﬁé@ld@étth@éhﬁettﬁéammmalen dnefichdrng alseent Gileah ob2

¢ dith ds 1 d d 12 h d f h ds 10,

T3 11 and e Rimgaraue vaagﬁopﬁsé” 3 B b e Rt e by Froviig the
h

movi ng  mechagissim 'i?sl@erﬂd' @mereﬁ@s %i&géﬁlﬁghﬁﬁ@%m #N935

and which are closer to t

mechani sm r e4,pisc e v ar 48”3’!? Imﬁhé Sf the mdiin bfealimidnbhe BEREIBEd above.
respectively between'the forward ends of the insert 51 or 52 and the
ends 10a and00784, or 11 a and 12a of the rods 10, 13, 11 and 12 so

that the bal but t ed tively to the f d ends of th
neert 51 of 9Bk o oPhar HRIBo TR FRefatte w18 ik ReRisam Bechnier s
closer to tB@seﬁ]ﬁéd‘%ovgemi§Faos?rslb‘?%t@?tﬁﬁﬁrtﬁe tdig; dﬁﬂa‘f'f er"%fjv%&.%’ﬁg}%}]r{té ie

provi ded. [0067] As a resu ce can e appli of "t'he

rods 10, 13to dtietalinchel $hdey-shaped trdtaria Gytintfodte tewddreohalignggiredy Hyhe
force. [0068]
moving the rod 10 or the like with maintaining the delicate balance by only the few

operation steps of the moving mechanism.

( [Embodiment 2]
(0080]
Referring to Fig. 3, description will be given on Embodiment 2. The same
component elements as those of the Embodiment 1 shown in Fig. 1 are referred by
the same reference numerals, and the detailed description is not given here.
The Embodiment 2 is different from the Embodiment 1 in the following points: the
rods 10, 11, 12 and 13, which are extending toward the opposite corner members
204 and 205 and which are disposed between the set of the diagonally opposed

corner members 2 and 3 provided with the moving mechanisms and the opposite
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e,

On each of the corner nenbers 2 and 3 provided with the noving
mechanism a stopper is disposed, which limts the novenent of the
inserts 51 and 52 in directions as indicated by the arrows 71 and 73
toward the inner side of a rectangle fornmed by the four corner
menbers 2, 3, 4 and 5. [0069] The stopper conprises screws 57 and 58
inserted int [ oYes= [ [..Si f
the. cor ner e ers 26 et 28y 8 B B Men ¥ bl e EEh,
hol e at the 206mespeotivéiinet thehesndsiditeentheri®, corner menber 3. [0070] As
shown in Fig. 2, each of the frame nmenbers 6, 7, 8 and 9 has a hol | ow
portion insﬂ@@$ﬂlt is so designed that each of the four rods 10, 11,

12 d 13 pl d.b t it e} tivel d
e I e R R T Tt TS A bl
| . .

e Sbh PRl SRS A TR, AUERD

frame menbercppésite CorferanemBersiAon add 05 kedpRctfedf e TRk FesiRdtith SH@NG@he
between them [0071] In the frane nmenber 6 having the hollow portion

with a rectdféfulrtlcidard $2exiesding phgiongppead the vhersite 50enaradenbdrs 204
synt hetic resi nd havi ng_out er ri pheral sha 0 tch the,
cross-sect i 5’Hg?0§ ﬂlé?p%(egf or?ﬂqgs? ﬁﬂg&ﬁﬁégmeafn%rg 53%@“4:2%@51360%@5’-

di sposed wi tflgggicertain predeterm ned distance to each other between
t he opposite corner nenbers 2 and 4. The rod 10 is supported by the

support nmentineves MD4hedteu SEOSbluadronda, Itharassiess t hexd, hradghahebased on

provided at the center of each of the support menbers 509. [0072]
‘Wth the st theerdsf the zedi B 1as1Hawtil tedngbenderespentivelydarelioymad on

and 13 can bhe_supponted.in. s e nner even, when e rqds .may be .
too | ong or c&ﬂ’gr %gegébeﬁﬁgb‘g@négﬁ'l ﬁgugﬁ ar 1 &%gh?ggﬁpi, & 50d; 1) 15 588385 dn
to support , it eqcorner
rerber & wi £ hoa Do b aad S B 2 rERELIER I, 26 L1 SRRER hPuES
each of thegrans 208a. The ¢hdls afichelSvd Rds aduaed 1] Beifie eecextbiEng Pﬂtiﬁhé
of the extension tool 1, accordingly. [0073 By the action of the
transm ssi ofOWaE Khd FeReRgembst 20heate dised en ththeornehmember 204.i s noved
in a directi 8@}?,3i ndi cated by the arrow 42, for instance, the cam®63 is
rotated in ag r]ection of the arrow 66 around the support shaft 64
and the rod i I i I ON; Ak t,.l
movermnt of ons Tad 1 of RSt eI s Pueathd R HRE ct 2005 nl e KB
toward the Gombéie emhifate4od iih ifesiapedid e @way f05am TheekRl 618he two
menber 4 is foll owed by the novenent of the other rod 11 in a
direction t &uwsrd qqqielkg,emgrthmmding_poﬁions toward the corner member 205, are

( fixed on the corner member 205.
[0084]

——

The extension tool, therefore, has no transmission mechanism, by which the
movement of either one of the two rods extending toward each of the corner
members opposite to a set of the diagonally opposed corner members having the
moving mechanisms in a direction toward the respective opposite corner members
is converted to the movement of the other rod in a direction away from the
respective opposite corner members, and by which the movement of either one
rod in a direction away from the respective opposite corner members is followed

by the movement of the other rod in a direction toward the respective opposite
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[0074] Simlarly, when the rod 13 is noved in a direction of the
arrow 47, the cam67 is rotated in a direction of the arrow 69 around
the support shaft 68, and the rod 12 is noved in a direction of the
arrow 45. That is, by the action of the transm ssion nmechanism the
novenent of one rod 13 of the two rods 12 and 13, which are extending
toward the cgﬁﬁﬁg r 5 in adirection away fromthe corner
menber 5 is o0 &a§55§§'the novenment of the other rod 12 in a
direction topmesl] the corner menber 5. [0075] Also, when the rod 10 is
moved in a-direction of the arrow 41, the cam63 is rotated in the
di recti on of Thehextansiowt®@? acgoodingl td the Emppiimenishais a Sénctans sinhiger agh 11
is nmoved iné%hgwghéection of the arrow 43. That is, by the action of
the transni SSROY e CRENEOM ool thpbarbediment 1o thequmbentof pirés tsad can
rods 10 and 1. W%ﬁph are extending toward the corner nenber 4, in a
direction tomarg € corner nenber 4 is converted to the novenent of
the other rod 11 in a direction away fromthe corner nenber 4. [0076]
In the above, description has been given mainly on the noving
mechani sm as Emhodirdent Un t he corner member 2, while the moving
nechanisn1nq% gﬁ simlarly arranged in the corner nenber 3, which is
di sposed at R position opposite diagonally to the corner nenber 2,
t

and simlar i C i .. [0077]. ,By..usi ng, T- shaped
wrenches 50 s BRelP FOCALELTh AL wnbe REba e Bt flired o
i ndi cat ed byntheskswom Fi, or Fikhs, BEr©¥nd/ Big. OF

-ar e ‘noved i??na diSrecti on@i ndifgat edgbixédhgkga?roaﬁ%%ﬁg% %&gpfg%ﬂgé{fs

'res pect i vel 2§ imite Embodisrepe 1tage pefetred he thnsen¢ seffrknan dubaraldaichhe
directions of the arrows 71 and 73 can be adjusted. [0078] According
to the ext e%%ﬁg%%ﬁnp&fmﬁﬁmpﬁ%%‘ﬁﬁmi nvention, it is possible to
provi si onal Ipgg@nchor the sheet-shaped material in an anchoring

el enent on each’of the frame nmenber and to easily stretch the

sheet - shapedn ed embedimeyt BRhNG Ripes Mo 44 Fikly, ddik@nde %f%lbo%iment
respectively in directions |nd|cated by the arrows 41, 42, 43, 44,

45, 46, 47, sbewna g Big. dethesmoving mechovsmds presfiadiosly asondesetdreember
above. [0079]nr9€d Eg% b}r{n t he acti.ons QII t he nmovi ng nechani sm and t he
transmi ssi oft foumcqicy dEmhene o 1hBd0eying merkaniva & piogides oadheist

Sheet - Shapedomst Sryell MRS AWE kaimsk ol 2 858, € Ael PRpe fermeng
the rod 10 edentHee 1B ke Twd. t7h mai ntai ning the delicate bal ance by only
the few operation steps of the noving mechani sm
[0088]
( The moving mechanisms as provided on the corner member 2 shown in Fig. 4 and
{ on the corner member 3 shown in Fig. 6 respectively are the same as the moving
mechanisms provided on the corner members 2 and 3 in the embodiment shown in
Fig. 1.
[0089]
A moving mechanism, which is disposed on the corner member 113 shown in Fig.
7 and which is always abutted to the ends of the rod 11 and the rod 12 placed
between the corner member and the opposite corner members 104 and 105
respectively, moves the rods 11 and 12 toward the opposite corner members 104

and 105 respectively. This moving mechanism comprises a linking mechanism
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[ Enbodi nent 2] [0080] Referring to Fig. 3, description will be given
on Enbodi ment 2. The sane conponent el enents as those of the

Enbodi nent 1 shown in Fig. 1 are referred by the sane reference
nuneral s, and the detail ed description is not given here. The
Enbodinment 2 is different fromthe Enbodinment 1 in the follow ng

poi nts: t hehadnslidking bleced 214nd5,13d VoI ;al pasel I8xt endilggntiawer d t he
opposi te corner nenbers 204 and 205 and which are di sposed bet ween

t he set of ﬂWEm&iagonally opposed corner nenbers 2 and 3 provided

L5 L1 TR ARSI SO0 B SRR PR AT, T 0 a0
respectivel y, 8f (shgithe eNEfped %@ﬁchtﬁ@fuﬁée fod gggﬁ;%%& 1§%9ég$9ed ik, 12

and 13 are di sposed between a set of 't y opposed cor ner
menbers 2 adie@ionwhelietédby arrews g4 e abamidiysareses p5 oy ddéstthand t he
opposite corner nenbers 204 and 205 respectively. The respective ends
of the rodsafpgementiongd ligking mecharisfdi ng portions toward the opposite
cor ner marrb%\é@ i04 and 205 are fixed on these opposite corner nenbers
204 and 205 é ectively. [0082] G ooves 204b, 204a, 205b and 205a,

where col | amge 19shagld wién@sh BanfR HRANR Gnée?ﬁsﬁggﬁd &e B&17594% 10,

11, 12 and 13 are engaged respectively, are formed on the corner
menber s 204r@med 208 is Toeed firlvard b ditectibe netdchtaf bit He arody 70. 1181t is
engaged in the groove 204b, and the collar 20 at the end of the rod
11 is engag8eProped hrreghaiotie forsaacquired terpeyedhe rad 12 wo theodisection shghel 1,

-bei i h i i dth o 04 e fi
on the cor navShdnd ekt 818 AEISEedlied 56 MBYe BT CRiarifaton &
12 is engaggg irfod B8 GEARNEINGISRe cAREdt)ans Urkafd Blvahedi & 188shsRk 4

e
rod 13 is engaged in the groove 205a. The ends of the two rods 12 and
13, bei ng t hethexiieotdomy3 poptimanly tseddodnotieg cler rodr 12nanthe din20on éfrtie
fi xed on the corner nenber 205. [0084] The extension tool, therefore,
has no trandAPE<idonAsadRant dhe red 1 lsimevadie the dipstion ditheprawrddomethet
the two rods_extending toward each of the corner nmenbers opposite to
a set of thinlﬂpéwﬁg?'ﬁ?nbpposed corner nenbers having the noving
mechani sns igpgajdirection toward the respective opposite corner
menbers is converted to the novenent of the other rod in a direction
away from t Fthenehpfnte venappoks t@l omoes imhahirestiomnfithyarvdw ah ahdiene
novenent of either one rod in a direction away fromthe respective
opposi t e cofdes oAk e jod Flompgwadthsdinepido Famovof4 beeems: bRiRg r od

in a direct ie\(r)erzll, Ek?e\’\g&s%ir}gh%rcreecsa%gg& ﬁg\r/ quoi%Pvgésridtn?ovement of the insert 52a in the
( direction 73 is evenly distributed to the force for moving the rod 11 in the arrow

( direction 44 and to the force for moving the rod 12 in the direction of the arrow
45, Thus, the rod 11 and the rod 12 are pushed by the forces equally and these
rods begin to move in the directions indicated by the arrows 44 and 45 respectively.
[0093]
The T-shaped wrench 54 is inserted into the insert 52a, and the insert 52a is
rotated in reverse direction and is moved backward in the direction of the arrow
74, If it is supposed here that the force for moving the rod 11 in a direction

toward the corner member 113 is stronger than the force for moving the rod 12 in

a direction toward the corner member 113, the rod 11 is moved in the direction of
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corner menbers. [0085] The extension tool according to the Enbodi nent
2 has a structure sinpler than that of the extension tool of the
Enbodi nent 1, and the nunber of parts used can be reduced.

[ Enbodi nent 3] [0086] The Enbodi ment 3 of the extension tool where
the adjusting points are reduced to one is shown in Fig. 4, Fig. 5,

Fig. 6 and Fi I : Bt he Enpbodi nent._ |
are referr eghgﬁn? hweﬂggsrrgé ﬁ?ﬁgﬁgﬁé@r%@%ﬁdﬁ? ]ﬁ%aléé@lnl oggﬁe AW 74,
descri ption {io§94ilot gi ven here. [0087] In the enbodi nent shown in
Fig. 4, Fig._6 and Fig. 7, unlike the enbodi nent showmn in Fig. 1, the
novi ng mechafb@hihesfopiedor awuingrihy rp 1 birea diectéen toprbibtheareme h@béour
cor ner menbelrlg a'h irovi B)? mecha&i sm.is .Hrovi ded on the corner menber
2in Fig. 4, 1340 AR [5PmEY MRk esodd2en g digsction ipvipnd Ehfecoraem@member
menber 113 i I i i s_nprovi ded.on the
cor ner rne*rrbelrrj 3?bg(?\%%)e%]%%%ig%’.tﬁg%gﬁygﬂ@%ﬁ&@g@ n% enbere §Ve§ﬁ6\1/9n§ﬁen

Fig. 6 respetttiasyfahe atle 404! the adrdvey MOVdsPectivRRNANhS TBsaRf 94 H650RA
the corner nenbers 2 and 3 in the enbodi ment shown in Fig. 1. [0089]

A novi ng nefREHTEMIn fiif dkeation of siogmaw dh. t he corner member 113 shown
in Fig. 7 a ﬁ é@gich is always abutted to the ends of the rod 11 and
the rod 12 ggc d between the corner nenber and the opposite corner

e e DR EEREE, el S % A5 b G
{.rrecr(\.ani sm cémpembedimant shdemin Pigc hantismthe ends of the two rods extending toward
the corner member at the position diagonally opposed to the corner member with
the moving mechanism are fixed on the corner member.
[0096]
In the embodiment shown in Fig. 4, each end of the two rods 11 and 12 extending
toward the corner member 103 at a position diagonally opposed to the corner
member 2 having the moving mechanism are fixed on the corner member 103. In
the embodiment shown in this figure, grooves 103b and 103a, where collars 21 and
26 provided on the ends of the rods 11 and 12 are engaged respectively, are
iformed on the corner member 103. The collar 21 at the end of the rod 11 is
( engaged in the groove 103b, and the collar 26 at the end of the rod 12 is engaged
‘ | in the groove 103a, and each end of the two rods 11 and 12 is fixed on the corner
member 103 respectively.
[0097]
The extension tool in the embodiment shown in Fig. 4 is provided with a
transmission mechanism similar to the one in the embodiment shown in Fig. 1.
[0098]
Compared with the extension tool of the embodiment shown in Fig. 1, the
extension tool of the embodiment shown in Fig. 4 has a simpler structure, and the

number of parts needed can be reduced. Thus, it is advantageous because it
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havi ng |inking pieces 114, 115, and 120 and pins 116, 117, 118 and
119. [0090] When an insert 52a is noved in a direction indicated by
an arrow 73 or an arrow 74 by using the T-shaped wench 54, the rod
11 and the rod 12 are noved in directions indicated by arrows 44 or
43, and by arrows 45 or 46 by the aforenentioned |inking nmechani sm

[0001] The Ensiiaped igOediedor & hasehedulplQ ke Insert 52a, and

the insert 52a is rotated and 1s nove I'n a direction
i ndi cated by 0898 arrow 73. If it is supposed here that the force
required to _pove . the rod 12 in the direction of the arrow 45 is

weaker t han Thgdiffegserce ofdhaiembgdimentahewn eFigod fivm the ethiodinemcthioon iof
the arrow 44, the shing farc aus by the forward novenent of the
insert 52a |‘4t:\1rf'!'t4ﬁhaé1 d ilg‘?bf%gﬁ&?@%l ]gesdpftﬁ%#rmge&% 0%%?3 ?ﬁﬂ}?l}@em%@rsr%@pd

12 in the disrection of the arrow 45. As a result, the rod 11 is noved
in the direction of the arrow 43 by the |inking mechanism [0092]
Wien the fof@é®Woo make the rod 12 nove in the direction of the arrow
45 and the force to make the rod 11 nove in the direction of the

arrow 44 belbHE GERsgmemsas YHandudhiimghe orbedipausswwayintRig 6, ovhier d
novenent of [ 5 I he diyection.73 is evenly distcjbuted
to the for cgééfggsrp Oﬁ%\?ﬁg ?1hge eéﬂ:rg%m%irsit{]ar{c{]% mam’eowlquﬁﬂ@fqi %lﬁwﬂlin i % 8
the force f@hriPidBatifg i§ Qdbpted indtchfof & ' jsoh i
Thus, the rodﬂﬁ andatlhe Ir odp%é;délre pushgj&%h{éﬁgﬁ?ﬁE&gts&re%%vfﬁ@v%hnd
these rods Bagidn to nove in the directions indicated by the arrows 44

cand(45 respgcti\fely. [ 0093] The T-shaped wench 54 is inserted into
“the insert 5241)and the insert 52a is rotated in reverse direction

Rt R TE AR g R NEA NS Y
and the rod 11 or the rod 12 and a linking piece 106 are connected to via a pin 109
respectively. A linking mechanism is provided, which comprises these pins 109,
110 and 112 and the linking pieces 106, 107 and 108, and a pin 111, as a linking
piece 108 is rotatably mounted on a pin 110, which is projected on the corner
members 104 and 105 respectively.
[0102]
Thus, even when the linking mechanism is adopted instead of the cam mechanism
( shown in Fig., 4 provided on the corner members 104 and 105 in the embodiment
{ shown in Fig. 6, which correspond to the corner members 4 and 5 in the
embodiment of Fig. 4, the transmission mechanism used in the extension tool of
the present invention can carry out the operation as explained in the embodiment
shown in Fig. 1.
[0103]
For instance, when the rod 13 is moved in a direction of the arrow 48, the rod 12
is moved in a direction of the arrow 46 by the linking mechanism provided on the
corner member 105. That is, the movement of the rod 13, being one of the two

rods 13 and 12 extending toward the corner member 105, in a direction toward the
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toward the corner menber 113 is stronger than the force for noving
the rod 12 in a direction toward the corner nenber 113, the rod 11 is
noved in the direction of the arrow 43 as the insert 52a is noved
backward in the direction of the arrow 74. [0094] Wen the force for
noving the rod 11 in a direction toward the corner nenber 113 and the

force for moarAg hBebECHSLE doRvatdi 8L in%eogﬂﬁéﬂ%ﬁgg%h&oﬁoﬂ% ;goer

113 becone being even, the rod 11 and the r I'n t'0 nmove "evenly
in the direcdirastisn efvay frematheawr#3 aadbéhesar row 46 respectively as

t he insert Séﬁﬁ%ﬁ noved backward in the direction of the arrow 74.
[0095] The i ment each shown in Fig. 4, Fig. 5 Fig. 6 and Fig.

7 is differe f e odinent .shagwn in Eig. 1 in _that the ends

of the two r‘lg%%’ ‘{éﬁi e%girﬁgqumoae‘l& He? ggﬁcﬁgp qfréﬁ%é’?‘ogt@b Pt isgpoved
di agonal |y dppasR@tib of e SASLE HFRAD GhIW ' ' re
fixed on the corner mgnber. [ 0096] In th#%&%ﬁ%ﬁ@ﬁ%ﬁ?ﬁy@%@@&
each end of mémebemid4r odbatlis, thadnd2rext efithengd tiOVBifly bRE of BleN§/o rFREPEr

103 at a positiaqn diagonally opposed to the corner_ nenber 2 having
the movi ng rABEHAFEFRER SR HiegPrReremeBberel 04 direatd®. away frome the

enbodi nment i | Syl rooves 103b a 10343, re collars
21 and 26 prociadattabéh e b LS B Rz Ao p3G roldgH geecon
respectivel towaddeht @bfRe dmpdreipgor ner menber 103. The collar 21 at
the end of the rod 11 is engaged in the groove 103b, and the collar
26 at the erd®1®f] the rod 12 is engaged in the groove 103a, and each

send*of the twc).%_%gs 11 and 12 i.s fixed on the corner nenber 103 _
‘respect i vel yYIRlBa henfe sod 4445 Bievedsy a fliseation of M atree (7, Sreowd T2ns

"5, 4 L2 PR e, ARSI Bl Ll e
tool of the cgrieehdmit: R8OVt s, th8 mokembRCofresddi 19 1RO kw@t:o&shﬁ and
enbodi ment shown in Fig. 4 has a sinpler structure, and the nunber of
parts needed3catending tosackthe chimes, membersi v andigeon awhe Gaus el dorner
member 105 is followed by the movement of the other rod 13 in a direction toward
the corner member 105.
[0106]
Also, when the rod 10 is moved in a direction of the arrow 41, the rod 11 is moved
in the direction of the arrow 43 by the linking mechanism provided on the corner
{ member 105. That is, by the aforementioned action of the transmission
( mechanism, the movement of the one rod 10 of the two rods 10 and 11 extending
toward the corner member 104 in a direction toward the corner member 104 is
converted to the movement of the other rod 11 in a direction away from the corner
member 104.
[0107]
Compared with the extension tool of the embodiment shown in Fig, 4 and Fig. 2
respectively, the extension tocl of the embodiment shown in Fig. 6 can reduce the

number of the elastic members used.

[0108]
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contributes to the reduction of the manufacturing cost. [0099] The
di fference of the enbodi nent shown in Fig. 6 fromthe enbodi nent
shown in Fig. 4 and Fig. 2 respectively lies in the arrangenent of
the corner nmenbers 4 and 5. [0100] In the corner menbers 104 and 105
in the enbodi ment shown in Fig. 6, which correspond to the corner

nmenbers 4 an@hésiractufeatnedirfRBémsRaihé Bmbb@medt sﬁo»ﬁlgxkiélgg? are the

mechani smis adopted i nstead of the cam nmechanismin 5e shown
in Fig. 4. [9m513s these pbtheiOnimdimeéne shown 1B Fand, as Léedelbagamivec8xchBthat
are connect etgl tg%lvh& a.pin 112, anﬂ the rod 11 or the rod 12 and a

© FHRICHE Of BinEeTaE meshmism ds fitferent drome Spsé showe iy Figal, Fig.

| i nki ng piec
I i nki ng nechgg}gﬂags provi ded, which conprises these pins 109, 110
and 112 and the I nking pieces 106, 107 and 108, and a pin 111, as a
| i nki ng pi ec9109B is rotatably nounted on a pin 110, which is

proj ected on_the corner nmenbers 104 and 105 respectively. [0102]

Thus, even WHERPArRé withnike egtensiondndlahths embafimed: slnstremorif 6tthe cam
mechani sm shg in Fig.. 4 prqvided on_the corner nmenbers 104 and 105
in the errboa‘“i"\rer@“ﬁfonsfr%gﬁ R eﬁ?%&@m&ntwﬁﬁﬂq 7 s8R redsisertbe numbpreolibe redstic
menbers 4 angempdl JsBg enbodi nent of Fig. 4, the transm ssion

mechani smused I n the extension tool of the present invention can
carry out the operation as explained in the enbodi mrent shown in Fig.
1. [0103] For_instance, when the rod 13 is noved in a direction of
theiarrom14éﬁmﬂﬁﬁﬁn@ﬁ‘ﬂ2 is noved in a direction of the arrow 46 by
the*linking @ﬁ@ﬁanisnlprovided on the corner nenber 105. That is, the
‘movenent of rod 13, being one of the two rods 13 and 12 extendi ng

toward the GRIeHTETHE S, ﬁgéﬁpitiﬂn Fifbk %R}einon%\a} gr\f\@{edl?.ﬁlggdiment 4 of the
extension tool of the invention. The same component elements as those of the
embodiment shown in Fig. 1 are referred by the same reference numerals, and the
detailed description is not given here.
In this extension tool, a moving mechanism is provided on a corner member 303,
which is one of the four corner members. The moving mechanism is always
abutted to an end 12a of the rod 12 disposed between the corner member 303 and
the corner member 105, which is one of the two opposite corner members 104 and

( 105, and moves the rod 12 in a direction indicated by the arrow 45 toward the

( corner member 105. The end of the rod 11, which is disposed hetween the corner
member 303 and the other corner member 105 of the two opposite corner
members 104 and 105 is fixedly connected to the corner member 303 where the
moving mechanism is provided.
[0111]
In the corner member 303 provided with the moving mechanism, when the
T-shaped wrench 54 is inserted into the insert 81 to rotate it, and the insert 81 is
moved forward in a direction indicated by an arrow 79, the rod 12, which is placed

between the opposite corner member 105 and the corner member 303, is moved in
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corner menber 105 is converted to the novenent of the other rod 12 in
a direction away fromthe corner nenber 105. [0104] Al so, when the
rod 10 is noved in a direction of the arrow 42, the rod 11 is noved
in a direction of the arrow 44 by the |inking mechani sm provi ded on
t he corner menber 104. That is, the novenent of the rod 10, being one

of the two raodisecfidn ahthelfrexusncvid thovamer kdhmeenes. MR erhekQfe iddlr@
direction away fromthe corner nenber 104 is foll owed by the novenent

of the otherdlripgotatediip the devesea disertionyide dnseties k Srmevednmebeardlio .
[0105] Simlarl en the rod i S ved in a direction of the
arrow 47, HEeFRY A i shomatis i FR drpairlortiRe e GRRONES e
|i nki ng nmechaghisep 195 Q¥ dpé RO i for |

novenent of one rod 12 of 'E: ee%;\h%n%%ggg‘gl Sniglnd 11§132§%‘%}1;g?r%h?603\%$‘g4t6he
corner nenbewat@sn theacodherembmber Bsay from the corner nmenber 105 is

foll owed by the novenent of the other rod 13 in a direction toward
the corner rhdr 105. [0106] Also, when the rod 10 is noved in a

di i f 41 d 11 i d.i ir i f

e oot on ol WRRERRMN fn gt DB Ao PN 40 P Ehee edhrtt

105. That i $rovided dfeRhUreRBRIMePSRNACH Q2 ;91;(1 fRenkh@n %g&ﬁifgpshoawi?
10 o rods an

mechani sm the novenent, of the one rod the two

ext endi ng t dareds tohevider ore eackiesfiike cdfidr mendetd (GG R0DANE OVAN@. tdheeach of
corner menber 104 is converted to the novement of the other rod 11 in
a directi on tREneRFDET BRMDEES edenEen theisemen orembeo 307 whevntermdvingt h t he
{exténsi on tooelc of.sthe eont)Ege iment shown in Fig. 4 and Fig. 2
‘respectivelﬁl Pﬂg B BHEISH t ool of the enbodi ment shown in Fig. 6
can reduce thgsnunber of the elastic nenbers used. [0108] The
structure and the arrangenent of the enbodi nent shown in Fig. 7 are
the sanme as Crhihsextdnsionetoentfate marbdistentvshéwn b Big. §, 2 asndsisgon bed
above, except that the structure of the noving nechanismis different
fromthat sHSRRANEM S grovidedr By the gntiopriof thig transmission mechanism, the

movement of one of the two rods extending toward the corner members 105, 202
and 104 in a direction toward the respective corner members 105, 202 and 104 is
converted to the movement of the other rod in a direction away from the
respective corner members 105, 202 and 104. Also, by the action of this
transmission mechanism, the movement of one of the rods in a direction away
from each of the corner members 105, 202 and 104 is followed by the movement of
( the other rod in a direction toward each of the corner members 105, 202 and 104.

[0114]

Compared with the extension tool of the embodiment shown in Fig. 1, the

extension tool of the embodiment in Fig. 8 can reduce the number of the elastic

members used.

[Embodiment 5]
[0115]
Referring to Fig. 9, Fig. 10, Fig. 11, Fig. 12, Fig. 13 and Fig. 14, description will be
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et

direction, t3% 3

[0109] Tonpared with the extension tool of the enbodi nent shown in
Fig. 6, the extension tool of the enbodinent of Fig. 7 can reduce the
nunber of the elastic nmenbers used. [Enbodi nent 4] [0110] Referring
to Fig. 8, description will be given now on the Enbodi nent 4 of the
extension tool of the invention. The sanme conponent el enments as those
of the enbodiFeRteBAOWa inkcFid el Ry Lhe sane, reference
nuneral s, ang t he detail ed Cdes%nrii]t%t% :ﬁfg%dhﬁégﬁé%&gﬁgé%#lﬁgﬁﬁggﬁontﬁpmxgensmn
ext ensi on totdol. a noving nmechanismis provided on a corner nemnber
303, which ii one of the four corner nmenbers. The noving nmechanismis
al ways abutt %106 an end 12a of the rod 12 di sposed between the
corner nenbe e corner._nenmher 105..  which s one of the two
opposi te cor%le%(%ﬁé)%b%g‘? é;?aﬂfjesa Wfo’@,rﬁg'n%a‘i‘%@@sl@ﬁenﬁiﬁd%l@ praviged on the
direction ingheaisel deathIer @erhR ro,105, The
end of the roﬁl, which is di sposeghﬁ’gﬁéeﬁﬁ%ﬁg%gﬁiégﬁgﬁg#%&ge

and the ot hewith ¢hmeidgere6ireforhes onfthd perifhupalCRBOSE R SRENSHApRBINRLS o1,
104 and 105 Iﬁ. Lnl.xedl y connected to the corner nenber 303 where the
nmovi ng mechafitiéhs & b siretgher to e exfensiontthel. cor ner nember 303

provi ded w tf;bltlﬂf novi ng nechani sm when the T-shaped wench 54 is
inserted into the insert 81 to rotate it, and the insert 81 is npved

forward in aadicet inomgl 16liwahed , ol r whi ch i
pl aced between the oppgsi te cor ng%m%g@%%g’?hg apﬁeg Ogglrl%é{teﬁ@%é‘?dsl
303, i s noved the sheed-siapedanitenialol publeecad 610\WirdbtidRV¥afidattN By GAFORRTS0] and
member 105. Al so, g/nen the insert 81 is rotated in the reverse

<BF tidgg 9p ds reed imackegrapve97andianepeiation 0§ perforataday

80, and the i e t ween the.,opposite corner nenber 105
and the cor nargﬁg Freﬁﬁe’o%lrtggﬁéi ?%“b‘%ﬁﬁaﬁf’% ”hd’ﬂ‘if')&gﬁ’f PE%FI%WS phrangd Py 46en,
away from t hge ¢Bédiah : ' t ensi t f. the
enbodi nment sh?)vvn in al g. gen%ﬁg Firﬁ%%ethg%igﬁfgﬁeglr@%%/t?}é”d&%ngé%m%
t he corner rasrsbews il @4g. dAd(bl0mdi Figt hie (iEnbegkadrty. shown in Fig. 6 is

provi ded on @gﬁﬁ of the corner nenbers 105, 202 and 104, i.e., on
each of the er menbers other than the corner nmenber 303 where the

movi ng mMechgRigsdm, s, Lo A8y kD %1%3]10 (2) and Fig. 10 (b) and in the arrangement
shown in Fig. 11 (2) and Fig. 11 (b), the tilting direction of the ridge 96 provided

on the upper side of each of the frame members 6, 7, § and 9 is different. The
ridge is engaged into the groove 97 formed on the peripheral edge of the
( sheet-shaped material 91 at the outer position in case of the arrangement shown in

( Fig. 10 (2) and Fig. 10 (b) while it is at the inner position in the arrangement
shown in Fig. 11 (a) and Fig. 11 (b).
[0119]
Each of Fig. 13 (a) and Fig. 13 (b), and Fig. 14 (a) and Fig. 14 (b) shows a case
where the sheet-shaped material 91 stretched on the extension tool 1 for the
sheet-shaped material is a metal sheet used in screen printing and where a ridge
99 is provided on the peripheral edge as shown in Fig. 12 and in Fig. 23. Itis
described a case where the sheet-shaped material 91 is stretched in a structure

that a groove 98 is provided to be engaged with the ridge 99 on the upper side of
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On the extension tool of the enbodiment shown in Fig. 8, a
transm ssi on nechanismis provided. By the action of this
transm ssi on nmechani sm the novenent of one of the two rods extending
toward the corner menbers 105, 202 and 104 in a direction toward the
respective corner nenbers 105, 202 and 104 is converted to the
movenent of eatteofothbdrameotheness 6li7 ¢chi@n away fromthe respective
corner nenbers 105, 202 and 104. Al so, by the action of this
transni ssi on0h%Yhani sm the novenent of one of the rods in a

direction a frgmeach of .the corner, menbers 105, 202 and 104 is

f ol | owed by\ﬁﬁ% Oﬁrﬁ\?ﬁ@ﬂ? nl:ﬁmbteﬁ%s’o‘gﬁearndrgo 1 eXtSHacePlohiardifr d each
of the corn éf%?g% R i

ext ensi on tgg o] cimé%glghll%%lﬁ?&gﬁé%h? Eﬂéﬁﬁnsﬁ%ﬁ%@%}?ﬁ“aﬁ@é@%% ool
of the enbodhgemtthemidge @9 ifitochs grRHUCR dlehadpdationto hdjestehaskictsion
menbers used. [Enbodj nent 5] [0115] Referring to Fig. 9, Fig. 10,

Fig. 11, Fi ghd e teppign ig geripraned; iy direationged ardoptsi O, @4, [S0Hend Go&en

bel ow on a nechanism,¢to.stretch the sheef-shaped nmaterjal to the

oxt ens on-t SSRARES i Ble PROBGERTG! FHRE sk EASHORSRAS ke beseigpiahod
Fig. 10, a pi&o i j 93{5” ' 0 Chy: of it -
frame nmenbers 6?8 %%lﬂgﬁaﬁ%%% 'gjgﬁ)gﬂ ;teféﬁl'r?g‘%)% ]f%]d%ﬁg{a:%ggéwlhlg 2tOhE{eljl‘arI‘i‘l%ge
96 is forned4dn)the peripheral edge of the sheet-shaped material 91,
which is to be stretched to the extension tool. [0117] As shown in
Fig.- 10, whéfl2lde franme menbers 6, 7, 8 and 9 of the extension tool 1

-of the sheetss ed..material.is pushed fr directions.indicated b
‘arrows 501 ;ﬁa% gﬂﬁ%Ftt’toﬂé)?rEFed °§%B?§r%’ ! ‘?#d)ftﬂi*eﬁémﬁ@@"én@fs éza
an operati og . rf i j heyt.ensien, in
T oot ons oie e ARERC e B ! SRR 1R L) R0 ]
can be stretizhadangesyent sisovanin Figh.y14ofa) uamidf @) M Aedvsdiafy atheShdparps n

Fig. 10 (b) and Fig. 11 (_b?_1 respectively. ‘

provided on the peripheral edge of the sheet-shaped material 91 engages at the
outer position in the arrangements shown in Figs. 13 (a) and (b), while it does at
the inner position in the arrangements shown in Figs. 14 (a) and (b).
[0122]
Instead of the arrangement where an anchoring element is provided in each of the
frame members 6, 7, 8 and 9, it can be so arranged that an anchoring element
where the peripheral edge of the sheet-shaped material is anchored is provided on

( each of the corner members 2, 3, 4 and 5.

[Embodiment 6]

[0123]

Referring to Fig. 15 and Fig. 16, description will be given further on another
embodiment, the Embodiment 6 of the extension tool for the sheet-shaped material
according to the invention. The same component elements as shown in
Embodiment 1 of Fig. 1 are referred by the same reference numerals, and the

detailed description is not given here.
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[0118] In the arrangenent shown in Fig. 10 (a) and Fig. 10 (b) and in
t he arrangement shown in Fig. 11 (a) and Fig. 11 (b) , the tilting
direction of the ridge 96 provided on the upper side of each of the
frame nenbers 6, 7, 8 and 9 is different. The ridge is engaged into
the groove 97 forned on the peripheral edge of the sheet-shaped

material 91 e arr ement _shown in
Fra 10 (a) oSy B8 RoBhbbMhens BRE R RbRRRERE DO et Ricthe
arrangement &howga mdPagare blrefckd &eh il of He c g.
13 (a) and Fig. 13 (b) , and Fig. 14 (a) and %?%w rﬁ&ﬁ%‘%]s Eronaflotkd
wher e t he shidgtextarajpadoniat ef thelsheat-grpet mhitiabtowand irewdre direotior, ead 1
for the sheet-shaped tal sheet used in screen
printing and#AeFe P 501% 9@@“? gor;&e WPdfaeh ghtherangyenipeasiaala.ddged £s.
shown in Figfg134 and in F|g 23. It is described a case where the
sheet -shaped material 91 is stretched in a structure that a groove 98
is provided Tie hecepigagesh, Waf ¢ dndevar dt6G€hed9n ORe LAY BREEHE ﬁfmceﬁe frame
each of the frame nenbers 6, 7, 8 and 9. [0120] Each of the

menbers 6, 7MeBbeRS, g, &fand Reoféle extension tavdll far fhershebiesizhed nasdrapath

material is e directi.ans of arrows 501 and 502 to
engage t he rr!%lg (g?SPﬁ‘E Y ethd %‘FE@Q@“@%‘S %ﬁtjt}{eﬁ‘élfgﬁéﬁa"ﬁc%ﬁotﬂ@t BjLe

t he extensi ns of arro
507, 508, 500 ang EOGOREEERD ] SAAE MANIES S £ ERIETb SRSuphy PR e Ba i
sheet-sh apecF1graIt6e r ImtheQhse ali]mhexrﬁngell 6 hed immeepidct S a r'o{zi%E& r@%e&tﬂ%ly

uni form tension as shown in Fig. 13 (b) Fig. 20 and

[0121] The tam e Arpedisidestof ohe Game weerghayhanddtie fragme membem@mﬁe of the
f nb different b th t
Shown s getetyishitad ERfme sheeiape 72 ﬁéew%%megﬁg%‘z‘ipﬂ%ﬁgn%?@zn 14
d (b 9 h
') e gt g R R

edge of the sheet-shaped engages at

the arrangerepignghoyectivns 5 gee fodded,ahciabtwhizh ,ha\WQh le8d istirfQes tﬁé sihe
i nner position in the arrangerrents shown in Fi gs. 14 (a) and (b).

[0122] | nst ®48itieR a3 Hee BlARG W hih éreeframe ameohiers 697,68 embats fosmed.
provi ded mf@@ of the franme nenbers 6, 7, 8 and 9, it can be so
arranged th anchoring el enent where t he peri pheral edge of the

rer eet :hgpegs%b%'xﬁl'm slaggg hoy aé%ag@]g%?evw 64 tRDsIRAE I lea' NG 59"918K

engaged with each of the engaging projections 90 protruded on each of the inner
pieces 6a and 9a respectively, and the engaged projections and holes are pressed in

{ directions of arrows 501 and 502 respectively by means of a fitting device 94.

( Then, the tension 1s adjusted to stretch in directions of arrows 503 and 504 as

shown in Fig. 16 (b).

[0126]

Because the inner pieces 7a and 9a are disposed as tilted upward and inward from
the extension tool 1 of the sheet-shaped material, the sheet-shaped material 91 is
supported by the edge of the upper end of each of the inner pieces 7a and 9a and
is stretched in the horizontal state as shown in Fig. 16 (¢). In this case, as shown
in Fig. 16 (c), it is so arranged that an upper end of each of the engaging

projections 90 does not protrude upwardly above the plane where the sheet-shaped
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‘As shown i nFi

[0123] Referring to Fig. 15 and Fig. 16, description will be given
further on another enbodi ment, the Enbodi nent 6 of the extension tool
for the sheet-shaped material according to the invention. The sane
conponent el enents as shown in Enbodinment 1 of Fig. 1 are referred by
the sanme reference nunerals, and the detail ed description is not
gi ven here. matteal dilfié strenhed of tHelteoriZohariwRt AS afream tthe pRAb sty 1
is that inner pieces 6a, 7a, 8a and 9a are stretched fromeach of the
frame nemberthe sheer-shapedrdateriatfat tthe timet (fpsinting toalivags sifapeties a single flat
sheet - shaped, material toward inward direction, and engagi ng
proj ections plj’f)‘eare formed on each of the inner pieces 6a, 7a, 8a and
9a. [0124] ThgAnner pieces Ea, 7a, 8a and 9a stretched in the inward
direction fromthe frame nenbers 6, 7, 8 and 9 of the extension tool
1 for the siaeti7sPipes, Fal B9, ik¢. Ar@dmgntieghokeSRAR dsPhtedt maUs bheet is
positions that these inner pieces do not protrude froma plane formnmed
by the franmdtriishpéps the extengonpep! 9 howshndie Bynbddimend 69 aFign2Fslgpwslé
In the case shovi/n i.n Fi 16, the inner pieces are provided
respecti vel J<BRPERES ‘?‘FgIrSk?FHes of the frame nenber 7 and the frane
menber 9 of (ppgjextension tool 1 of the sheet-shaped material from
sonewhat | ower position thereof to the tilted upward direction. On
each of theli amestalpiheees], ackaofifodA cowpagicigoPtOhSRd 4 85It Bh &urved
formed, each of which has an end surface at the same position as the
pl ane wher elleR@rdaicedons r Bhis crtafbrartios 5107is dfeatiee ® prevénrareme WH2i25]
6 (&) ,_an en ing hole 92 on_t he sheet-shaped
mat eri al 91ﬂ}es%!§lﬁé£§(5tﬂ3%i el 14 E%B‘I%&g?n g?‘?@ ARGauhFyToYF sp@ers efibegeetal
protruded oghLaoh -0f tdifi& hdaper pieces 6a and 9a respectively, and the
engaged projections and holes are pressed in directions of arrows 501
and 502 respeoively by neans of a fitting device 94. Then, the
tension is adjusted to stretch in directions of arrows 503 and 504 as
shown in Fi §isoqen thy inpen sige obeeckuefdhe fanricamsr mimives 273, 4antl Sanahe

Shoet - shapol FETEr U | L ST AGHATEHSHE PP BEn SvetisBoR FEATEIRE
o strotchelrn the hor g iRRER thab R [ARenRhESEbe @ ECu 3R iy
case, as shewn in Fig. 16 (c), it is so arranged that an upper end of

each of the erlgagi ng projections 90 does not protrude upwardly above
t he pl ane whelP8] t he sheet-shaped naterial 91 is stretched in the

hori zont al ate. a_res t.he.pl ane forned.hy the sheet-shaped
mat eri al at ﬁ‘ﬁ@rqtf@@“%?leﬁ? SL{ {sneépepg?edfq,\%gigces p"éfg‘ %Héﬂs dUHEl B thediend
plgne. [012ghen an operator stretches the sheet-shaped material 91 on the extension tool 1,
[0131]

D

The inner pieces 6a, 7a, 8a and 9a are disposed inward at the inner side of each of
the frame members 6, 7, 8 and 9 of the extension tocl 1 of the sheet-shaped
material, and the engaging projections 90 are protruded on each of the inner pieces
6a, 74, 8a and 9a.

f0132]

These engaging projections 90 are designed in a linear arrangement as shown in

Fig. 17 or in a convex curved form arrangement in the outward direction from the

extension tool 1 as shown in Fig. 20.
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Fig. 17, Fig. 18, Fig. 19, Fig. 20 and Fig. 21 show exanpl es where a
metal sheet is stretched on the extension tool |I shown in the

Enbodi nent 6. Fig. 23 shows an exanple of a netal sheet. [0128] In a
nmetal sheet 91, each of four corners is cut off to have a
configuration curved in inward direction. This cutoff portion 510 is
effective tdOp3Hvent a case where the fol ded portions may be piled on
each ot her en four corners of the netal sheet 91 are fol ded back.
[0129] Al son@ifeéh@heraide eigagng praetions PO arrarranged @omh trashidebenger2,
3, 4 and 5 he. ex i on toql af . t he. sheet - shaped mater,i al _ of

t he present %?%%/Seaﬁ%g:ﬁg‘?\,%%h%%fr} E’&r 3% lkfse%él@%%aé tB? GHERRE BRlehostrdoh
shape as toe : f r :

pr ot rudi ng p?%%%?%l%qgit g{fﬁ%ﬂg‘%ﬁg%ﬁ%@ usggatil{ﬂgﬁ% gl%%éjagzﬁﬁgng%#%reg{/m
to the hand tiwten lemt tpepaitanms it tiet cltesedgdee thhreet arsfapsids ARiavd0dwHdd
on the extension toal 1. [0131] The inner pieces 6a, 7a, 8a and 9a
are di sposedPhiflaihg BvagdEirgciapof Hegetesionaon! bas shewi inhg. Adrbers 6,
7, 8 and 9 [)13t4 e extension tool | of the sheet-shaped material, and
t he engagi ng proj ections 90 are protruded on each of the inner pieces

6a, 7a, 8a specifially] Mldhminase PHUROLNALRE HGELARED0M: 3h erdial HGH
n Fig. 17 or | ed

in a linear arrangenent as shown i n a convex cur
f or m ar r angetrsast tha pobitions bivauter digesct tlonplojeativhdhareeRigres lron straipht ne,
as slhovvn 'n wEiic is %lqt'hog&loa%%g !a straight line drawn from the center of the extension tool 1
{
of the sheet-shaped material to each of the frame members 6, 7, § and 9.
[0135]
On the other hand, the engaging holes 92 and 93 provided on the peripheral edge
of the sheet-shaped material 91 are so arranged that the positions of outer edges of
the engaging holes 93 disposed on the outer side of each of the inner pieces 6a, 7a,
8a and 9a are located at more outer positions, and the outer edges of the engaging
holes 92 disposed on the positions closer to the center on each of the inner pieces
7a, 87a, 8a and 9a are located at more inner positions as shown in Fig. 23 (a). In
this way, the engaging holes 92 and 93 are so arranged that at least the positions
( of their outer edges form an arc shape which is curved in an inward convex toward
( the inside of the extension tool 1.
[0136]
Here, when the sheet-shaped material 91 shown in Fig. 23 (a) is provisionally
stretched on the extension tool 1 shown in Fig. 17, the relation of the engaging
projections 90 with the engaging holes 92 and 93 is as shown in Fig. 18.
(01373
Then, if the operation to adjust the stretching and the tension is performed as

explained in the Embodiment 1, the relation of the engaging projections 90 with

the engaging holes 92 and 93 is as shown in Fig. 19, and the sheet-shaped material
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.

In a case where the engaging projections 90 are arranged as at | east
their outer edges aligned as shown in Fig. 17, it is desirable that

t he engagi ng holes 92 and 93 each fornmed at the peripheral edge of

t he sheet-shaped material 91 are arranged so that at |east the
positions of the outer edges thereof are formng a convex curved form
| n the invarel dirngcitamhel oveh&s @atiRRS hfnt Aftfork ARsRROWN 10 Fig. 23
(a). [0134] Specifically, as shown in Fig. 17, the engaging

proj ections @d3&ke so arranged that at |east the positions of outer
edges of th ned in a straight line, which is

prg(jgeq%ti ons are ali, /

ort hogonal t18 A<t hah Frleagtithe pasiaous of therutes edeeh @fithe engiginghelens? oml
tool -1 of t 1|t el tp.,each of the fra nbers 6,
00l L O oL 18 JARe SAAE e S A PyoSlle Ol e oL ATE oTsbeL s 0
provi ded on shhge phichpbendled 86ae ifhart REnvhashnsNaRe i&%ze{ﬂe?éxte?%mﬁﬁrt%oi
so arranged that the positions of outer edges of the engagi ng hol'es
93 di sposed lagagthef thateagagingibolos 92 aositioded drethervuesr gide ofGieGaner [Aeced@
and 9a are Iocaﬁl outer positions, and the outer edges of

t
t he engagi ng™Ho eg e@@ﬁﬁﬁége PUSH $hHRe po 41 ollBtical slape foanachily tremt er
h of tdhe:l i t
Phner posi t 1 GRiRIR B SR Ecelfht 14800 SN BB F5048) 5 B engagi ng

hol es 92 ando9®Jare so arranged that at |east the positions of their
outer edges forman arc shape which is curved in an inward convex

t owgr d the ilngfididonfthe kagesinghei A asalidpoded fr0dRGIuttleside ofininhdiepiece
she

' t-shaped material .91 shown in Fig. 23 (a) is provisionally
‘stretched O%a%‘i%exﬁ eéﬁstao%lrclelwi%gv%r‘mdwg.hawg a fiemeter Jargemnthef

t he engagi n (gre] j bt h: e i:ng holes 92 and 93 is
shown in Fi gllﬁlog}tﬁf%ﬁ%%ﬁg%ﬁ)é%% :anF%g dg)lg%rgaw?% ﬁ?46083%ﬁrﬁg ttgef fighter of the
stretching amsripieetsanad shvwSinBEf By (B Assoeuf @igAgdy | i
Enbodi ment 1, the relation of1 t hg engagi ng oproj ecgtafﬁo%élelgz)ﬁ\%’ F%dg[e?%%ned
engagi ng holiegheofrmnd thes¢-calked sshwwaniwitlFa gircld Svithatrhet dnivdles daeicterhaped

material 91 can be stret d over jts entirety by the uniform

t ensi on. [Of%féjf’?lacﬁr& %ﬂilge gqrehametenas shyan mofig. o (@neo shatdhe
edges of the;ep i -9 i t he per. pheral. edge
of 'the. sheot "hanay 1 IRIRS RS MLl a0 o RRARRTILRRE Fene
an i nward cehesshhsademgtetiieoi nsi de of the extension tool 1, each of

t he engaging hol es 93 positioned on the outer side of the inner piece
6a may be d @i‘u‘jﬁed in an elliptical shape or in an elliptical shape

formed by t‘f*%rt?lglt,ntﬁé [agéaeg?ng noqetwo straight .lines as shown in Figs. 23

(a) and (c): may be designed in the form of a tear drop with a
( tapered shape as shown in Fig. 23 (e) so that the tapered end is directed to the
outer peripheral edge of the sheet-shaped material 91,

[0141]

In a case where the engaging projections 90 are disposed forming an arc shape
which is curved in an outward convex toward the outer side of the extension tool
1, as shown in Fig. 20, it is desirable that the engaging holes 92 and 93 disposed
on the peripheral edge of the sheet-shaped material 91 are arranged with the
positions of their outer edges aligned in a line and with the positions of their inner
edges forming an arc shape which is curved in an outward convex toward the outer

side of the extension tool 1, as shown in Fig. 24 (a).
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[0139] In addition, the engaging hole 93 as di sposed on the outer
side of the inner piece 6a may be designed as a circle with ful
roundness having a dianeter |larger than that of the engagi ng hole 92
di sposed on the inner side closer to the center of the inner piece
6a, as shown in Fig. 23 (b). Also, the engaging hole nay be designed
in the form[@fd42zlhe so-called snowman with a circle with the smaller
di aneter placed on a circle with the larger dianeter as shown in Fig.
23 (d) so t vecifipadlyc g shavmin Figt 2% therangagingdirajeetiars d0sardidigot@tint the

t he outer erl heral edge of the he t -shaped material 91. [0140]
Further, t h e ItgRg H%BE%WB% e eg%é\aarldrmpﬁ@f toovasd dte etterside @f op
wth a tape&@geggﬁggn@§ﬂghown in Fig. 23 (e) so that the tapered end
is directed to the outer peripheral edge of the sheet-shaped materi al
91. [0141] I[614B]Jcase where the engagi ng projections 90 are di sposed
form ng an arc shape which is curved in an outward convex toward the
outer side & thﬁfeotg% kangli 816 engaging holes 92loMd3idisHese o Ehe pdriphsral edge
desirable th osed on the

t agi.ng .hol 92 a d .93 dIS
peri pher al g&e %he f ﬁ%‘g é‘gﬁtegﬂ;gé’&eﬁ% gfigngd @ﬂpg}eepoélft}%ﬁ@é@@v\ﬁ"%tﬁf t he
positions of, i
posi tions Ofedgﬁl{gn?ﬁ%gu@ggge%%l%ﬂ‘ri]’sdoﬂtﬂo%niﬂ tsgﬁaa&gaq n% cfrgw% Eqp%tale
in an out vvarcdniﬁnlof/ﬂ?e ¢xpmmsich todE 1 @B tiRY shekeisha Péd hih@e&ﬂ‘t@@%h%f th@%.larn%
as shown in Fig. 5{% 0142] Specifi cal as shown in Fig. 20,
t he  engagi n§gst %ét 8nd® are di sposed in the arc formng
jarrangenent §Hﬂ4ed in the outward convex toward the outer side of the
extenS| on t(g [0143] On the other hand, the engaging holes 92 and
93 di sposed t al
are so desi g(r%lgd;o Qﬁlgﬁgth %gﬁgggéﬂ ngoﬁhe %ga%ﬁg Zl?regl}g %gg‘?& ﬁn %u%
straight |isie oftthemnies pereh6gTanda i1t @ St hafapéd b Iﬂﬁredﬁlﬁé\fnpcfs'it%ﬁ‘stﬂﬁ

center of the extension tool | of the sheet-shaped material to each
of the franmBosiEenseeidhe inmer eslg@m@lf the ehodging hqrh@%dsspesednsos@f td He canber
edges of th agi ng hol es osed on the outer side of the

i nner pi ece§f %’ﬁgj g?i”gg %d7 &raf%ﬁﬁé%gegtatﬁ%?ré QU EROSH9Es 1 i1p s

and positioRgy Oﬁhetéﬁﬁagﬁﬁ'%leg@g%ﬁd% 0 Etggﬁg%k}a a%&'l@:%&?% gJJs?tl?o%%eoq

closer to the centef of the inner pieces

arranged at timir inetiedgesfosh tih @ASshaps v&ﬂiﬂlﬁs%ﬂed&h%n%ﬁﬂﬂ%n@d B
and 93 are so arranged that at |east the positions of their inner

edges form Hif @ter sHapé ththexthngien togtved in an outward convex toward
t he outer si[gﬁs?f t he extension tool I.

( When the sheet-shaped material 91 shown in Fig. 24 (a) is provisionally stretched

on the extension tool 1 shown in Fig. 20, the relation of the engaging projections

e,

90 with the engaging holes 92 and 93 is shown as in Fig. 21.

[0146]

Then, if the operation to adjust the stretching and the tension is performed as
explained in the Embodiment 1, the relation of the engaging projections 90 with
the engaging holes 92 and 93 is as shown in Fig. 19, and the sheet-shaped material
91 can be stretched over its entirety by the uniform tension.

(01473

In order that the engaging holes 92 and 93 disposed on the peripheral edge of the
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[ 0145] When the sheet-shaped material 91 shown in Fig. 24 (a) is
provisionally stretched on the extension tool | shown in Fig. 20, the
rel ati on of the engagi ng projections 90 with the engagi ng hol es 92
and 93 is shown as in Fig. 21. [0146] Then, if the operation to
adjust the stretching and the tension is perfornmed as explained in

t he Enmbodi mashketlshabb® miatdrad b0RrObo HEGRAGAL ﬂ%@ltﬁh%?fﬁé @,Ré%g@gew'a}é"

the engaging holes 92 and 93 is as shown in Fig
sheet - shapedligagdein alin@t awangftmersttandtpokladnwvfe(ﬁle umrﬁeremtgeg &irin dyark RBape

uni form tensiq [0147].1n order that the engagi ng holes 92 and 93

di sposed on ‘Y}H&‘ F}é’r‘-\rbﬁ“da’tna ihe QyfrardcopyRs togfﬁéﬂe&?wswé@eﬂdm& &iej exftersionapel
so designed e re ali r
ar r angenent Iéﬁggh@gl?w F%;ad' cHﬂt ﬁggfaﬁga&?r{gelbog% éjf@ RossH Ogntgesoﬂ egl‘i&m'ir’}(,tﬁe
i's curved i rndieicuet ety 60 A¥E¥nddOMamdLIf

ext ensi on torcl)l GJ?I as shgyvm in gl g. 21111 ﬂﬁa?%ﬁéer?gggfﬁlngﬁlﬁh{?ﬁ %De

di sposed on formescdt Y0 semigirdes Ehe tm atemgkm lees a6ahory ibFigle st dmednd rc) .

an elllptlcaﬂg %ﬁape or in an elliptical shape fornmed by two
senicircl es @htPltwo strai ght lines as shown in Figs. 23 (a) and (c).

[0148] In I sposed .on_ t.he outer
side of t he%?%!rifglp&gl%% %ﬁggf&%%%%gesdﬁs %édia (ilsg’f cﬁ.ﬁ?r e f fbr‘? ey prece
roundness hauiny % eisigmRies d @Fdewith h@lﬂr&dﬁ@ﬁeé@fhaﬂzﬂ& aecﬂlgxigie@g 8! §af2
di sposed on the inner side closer to the center of the I nner pilece
6a, ,-as showthatrof Higengagingole A2 slcsposdde)neuhgamamﬁmd:lasamy the celnei gnpd
(n fhe form,of the so-cal]led nwth acircle with the smaller

"di anet er 933HYF AEE 68nasa51%9“frb1 1 %‘h {B)neAlsgry Q@ref’@?&}ﬁﬁﬂ?@}e B3 be desiwn

Fi 24 di 93
:jlnl’ elctged t ogl?ﬁhgsfgﬂry@tthée??p !aerd;%ng Sémgw?ﬁgq‘g g{thflhc’a :%PE? Tal?
91. [0149] Ructdern a sleSHRMIhd BirfdrGliar@ef 93b as gmqﬁmeﬁg' ﬁtg (DOL6 tH¥ne

be designed in the formof a tear drop with the tapered shape so that
t he taper ed ciglg with ﬂler%‘@aﬂ@a diagneatérd aus diregted itp by aibter dgeplwiraltdige of the

sheet-s h"JIIOEdheet- %apead matenal 91.
[0149]
Further, as shown in Fig. 23 (e), the engaging hole may be designed in the form
of a tear drop with the tapered shape so that the tapered end is directed to the
outer peripheral edge of the sheet-shaped material 91.
{ [0150]

( It is desirable that the inner pieces 6a, 7a, 8a and 9a stretched respectively from
the frame members 6, 7, 8 and 9 of the extension tool 1 of the sheet-shaped
material are disposed tilted inward to and upward from the extension tool 1 of the
sheet-shaped material, as described below.

[0151]

In a case where the sheet-shaped material to be stretched on the extension tool i
of the sheet-shaped material is a metal sheet or a mesh-like material, and it is
attached to the frame and anchoring holes 131 are disposed at four corners of the

frame respectively, it is possible to prevent the application of unnecessary tension
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[0150] It is desirable that the inner pieces 6a, 7a, 8a and 9a
stretched respectively fromthe franme nenbers 6, 7, 8 and 9 of the
extension tool 1 of the sheet-shaped nmaterial are disposed tilted
innard to and upward fromthe extension tool | of the sheet-shaped
material, as described below. [0151] In a case where the sheet-shaped

material to dﬁ&hétsh@étcéhﬁﬂed)ﬁaie?ﬁl W&@H@élélﬂ néﬂﬂﬁ't tﬂe] ﬁjo%ietcggn $56 &t oSfraped

material is a nmetal sheet or a nmesh-I11Ke ter 1S attached

to the franmengzmtdantht m@hhmhghol&ma tht @ppirsiidseicbash of Y cERENBERDHOs
the frane resgectl vely, ﬁpOSSI ble to prevent the application of
unnecessary % ént 2ot aéﬁhf"ﬁ@l% #e5shaped material by so designing
that the projection 130 is to be engaged with the anchoring hole on
t he upper side of each of the corner nenbers 2, 3, 4 and 5 as shown
in Fig. 25. sppédpgapility [0152] The extension tool of the

sheet - shaped material according to the present invention can be
applied as d0t#dl for stretching various types of materials in a

sheet shape,_a nesh:like shape | anar shape, a |inear shape, etc.
Tade of ot e GRESon ekeiiBe shegtcs apey s C@ﬂmouc)ethemn@eﬁmvemmg

application Q cel extension too d] ng to the
present mvg‘rlfflg%ﬁ 1e(& égﬁrgge {I@o‘ian%sg' f)&lfgla r’ﬁ%‘ﬁ‘t% shset Aape. a
where | rragesne@hmkfe@haw al pladab@hdpech Ginofr s@xﬁ?@tét@gnaﬁécd? n?é;flls Eés%? fieather
printing or as a tool to prepare a canvas pal nting

cas s, If tk&.extension tool for the sheet-shaped materi al accordl ng

he present_invention is used, the sheet-shaped material to be
stretched cafli3d easily attached or renoved, that contributes to the

reduction OfFoI‘ anrﬁﬁ@,ct%e"fgﬁoq’hng applications can be conceived:

The extension tool according to the present invention can be used as a tool to
prepare a printing sheet where images are formed in the field of printing such as
screen printing or as a tool to prepare a canvas for painting. In such cases, if the
extension tool for the sheet-shaped material according to the present invention is
used, the sheet-shaped material to be stretched can be easily attached or removed,
that contributes to the reduction of the space used.
[0154]
{ The extension tool of the present invention can be used as a frame body for a
{ signhoard display panel, a frame body for a printing display panel, a frame body for
a picture frame, or a frame body to stretch posters or flags. In such cases, if the
extension tool according to the present invention is used, the sheet-shaped
material to be stretched can be easily attached or removed. This contributes to
the reduction of the space used.
[0155]
The extension tool of the present invention can also be used as a frame for a

vacuum contact sheet or as a frame to stretch a photographic film.
[0156]
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[ 0154] The extension tool of the present invention can be used as a
frame body for a signboard display panel, a frame body for a printing
di splay panel, a frane body for a picture frame, or a frame body to
stretch posters or flags. In such cases, if the extension tool
according to the present invention is used, the sheet-shaped materi al
to be stret dhethesathelateniinl tpoladinanhedd as aresmyatethl §1s§l@jﬂtpéﬁé?ldh@f§as
to the reduction of the space used. [0155] The extension tool of
present i nveniquithciysial dlsglgmémﬂséala%a displagipengloan aleviaolumm&soeucact
sheet or as rane to stretc hot ographic film [0156] _Further,
the ext ensi ocﬁsﬁlﬁaé’d? anE]Ea A" @ég%éce‘geggaﬁn’{“@g?eng dispfag ape! aa 8?@‘?6? &r 1pake
such as a | igkeidl M?E%ghgtrﬁﬁgnﬁﬁ?xgﬁgﬁiel fit aoétﬂiigﬁ El's§%: %t@ﬁﬂﬁ% Tk

el ectrol um nescence di splay pane n organic e ECEPS nescence

di spl ay pan€)0]sd screen for | mage proj ectl on, or a light transm ssion
panel for a stained, glass, light fixture, etc. [0157] The extension
tool of the Bﬁ@f@@ﬁﬂ%@@h@ﬁ fésﬁ PEesenh évgsteen een ke wsedl astaotost toettotictaa

wi ndow frane t a.w _ndow, a screen door ) ,
ceiling, a f‘?%%orw %ralm];ab%itent x;qov% |adjr’i?°r ét%?reeﬁh@‘)é Lpall, ?ﬂvﬁ?%taiﬂBﬁg 3 n
the field ofpdfhe ]pﬁ’ft%ht &t U[‘ﬁer@rége icstidg 119%%183&%19@&&@ lgr]ea]r-llae
ext ensi on t ool the present i nventlon can be use

rack such asuddihgbbsstrimtishel f, or a rack to be used for drying

vari ous types of objects, a table where objects are | oaded, or a tool
to stretch 49 b%grtltlon a curtain, etc. There are applications used

in furnitur househol li ances. .
{ '’ extensmnht oldotatgg presen? invention can be used as a stand or a rack such

as a table, a shelf, or a rack to be used for drying various types of objects, a table
where objects are loaded, or a tool to stretch a partition, a curtain, etc. There are
applications used in furniture or household appliances.
[0159]
The extension tool of the present invention can be used as a too] to stretch a
mattress of bed, or a chair seat. In this case, the hardness of the bed or the chair
can be adjusted by changing the tension as desired.
[0160]
( The extension tool of the present invention can be used as a tool to stretch a

; mirror body. According to the extension tool for sheet-shaped material of the
present invention, a material with mirror-finish can be stretched by the tension as
desired. In this case, the sufficient flatness can be maintained, or the extension
tool can adequately suit and match a large-size or a lightweight design.
(0161]
The extension tool of the invention can be used as a tool to stretch an antenna.
[0162]
In the fields of sports, the extension tool can be used when a gut of racket is

stretched or when a net for trampoline is stretched or for the extension of a target
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[0159] The extension tool of the present invention can be used as a
tool to stretch a mattress of bed, or a chair seat. In this case, the
har dness of the bed or the chair can be adjusted by changing the
tension as desired. [0160] The extension tool of the present _

i nvention can be used as a tool to stretch a mrror body. According
to the extensdreputsyin wall fslhebigasbapeth smitel hadar@fade he present
invention, a_material with mrror-finish can be stretched by the
tension as d€4P3Ed. In this case, the sufficient flatness can be

i nt ai ned, [ t.0ool .can_adequately suyit and tch a
arge.si ze oftetREaR STk e BRon SR kot 6880 & Xede s sBRichdir it St he
i nvention Caﬁbr&%siéﬁ@ﬂstﬁﬁn&t}Q?ésoh%c‘étlﬁﬁb%?sﬁﬁlgqgétgﬂﬂ&ts Q%8 gdoaky the
fields of sports, the extension tool can be uSe en a gut- of racket
i s stretchednshrumpmn, e aset tdobto steetoipah iohjeci suchtasetsplgiebraponéor t he

extension of a target or a repulsion wall for ball games or to
stretch a bal}qlﬁ%ﬁde. [0163] The extension tool of the invention can

[ h i i nst t,
Pesonance priE8eAdoP bl el ERHIE <27 18 RS LR Boq T ShRich S B
a tool to stygpdlier ana®birflahe, WG oBSy FaiPRAKERG SORE: ge{n%ilaqﬂ] The

extension tool of the invention can be used as " a tool to sﬁretch a
wing or a prl®péfl er of an airplane, or a rotary vane for w nd power
generati on.

{

The extension tool of the invention can also be used as a tool to stretch a net-like
or a mesh-like material such as a fishing net, or a linear or string-like material to
be used in the aquaculture. In such cases, it can be used as a tool to stretch these
net-like, mesh-like, linear or string-like materials and to dry the materials placed
on it. The extension tool can also be used for straining in cooking.

[0166]

Further, the extension tool of the invention can be used in a lightweight panel to
manufacture airplane. According to the extension tool of the present invention, it
is advantageous in that the tension can be applied from all the directions to the
sheet-shaped material to be stretched.

( [0167]

B In addition, the mechanism of the extension tool of the present invention can be
applied in the fields of mechanical tools such as a fastening tool, a separating tool,
a vise, efc., or in the field of civil engineering including the tunnel construction,
the shore or river-bank protection work, or the installation of pit props or mine

timbers.
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[ 0165] The extension tool of the invention can also be used as a tool
to stretch a net-like or a nmesh-like material such as a fishing net,
or alinear or string-like material to be used in the aquaculture. In
such cases, it can be used as a tool to stretch these net-Iike,
mesh-like, linear or string-like materials and to dry the materials
pl aced on it. The extension tool can also be used for straining in
cooki ng. [0166] Further, the extensi§E¥tool of the invention can be
used in a lightweight panel to manuf e airplane. According to the
extension tool of the present invention, it is advantageous in that

t he tensionican : 4 . i i . t he
sheet-shape&'naggf?gﬁﬂ%%?ggtg??%%%hgggﬁf%?%g?ht%ﬁﬁ%%gFlion, t he
mechani sm of t héoundoemesimembersibeifs flived pt exebir tavent doNeeangResaid
applied in the fields of nechanical tools such as a fastening tool, a
separating €83 corpenmemberhaving byo amng Mehe isbang &fandi;vi | engi neeri ng

i | udi the t | t ti t h i -b t ti
work. or ¢ he. i nd gt BRIGES, bEE i ofoth n of bR S0 aeermbesan
extension t Qﬁhgfsﬁﬁp(ﬁteﬁk@eéai@@@fﬁggnf@%fb@fs', Qhid SRS Mriber beir{gg%ﬁced.

corner menbers being placed at the four corners of a rectang said

each cor ner betswese twhappogtet cvpnar members] heng htsp o efovann b, direction foNakd
frame nenbers, being hollow, both ends of each of said frame nmenbers
bei ng suppofitePPEiE sracE Biehber hehtserdhe eppagite sgemef mavebars rend helngi abtp

| aced bet | Lt mber s, bei ng abl e t |
i Fect on 1 DWAPH Ehe CBRun pebbBieh [hinber hgtebanar iors frosoeesd

‘corner nenbggge rﬁéiﬂbé}%%&g%b%vﬁhttﬁe BRY %%[S#irtg ﬁegh{ﬁg %ég?&tr% g‘é@ﬁg@%ﬁﬁiﬂt ©

or in a direction away e oppose

the two oppesist thofmer member s elyppnits tikgogpotdl gnds nefmidre frane

menber in relation to the opposed frame nenber; four rods, each

passi ng t hr oughfosk &efsp eacdipagsipg seugh aindy of saiddrarae mentbers andeerthlpéiitng

inserted in f said.cornper nber arns. and each of said

frame rrenbe?lgaaﬁ%\llg%se%ﬁgblb??‘:hnogr‘?ﬂngrq?%iYETTHE?I@IB}S&% in the hollow

portion thereof gactictRAVGTH ik &fﬁﬁ%}gfé ! ' f 3

ot her and have through-hol es resSectl VE y@bgkﬁgnée}gc Q(L)&%?%ha%rgrprlaggg in the

bei ng suppohdled portipmdlsiradf, tispassedhwitah grédetepndtedndi$i@sice from each other
and have through-holes respectively, and each of said rods being supported by

passing through said through-holes.

i, 2. An extension tool for a sheet-shaped material, comprising:

{ four corner members being placed at the four corners of a rectangle, said

each corner member having two arms in the shape of an L;
four frame members, being hollow, both ends of each of said frame members

being supported by said corner members, said each frame member being placed
between two opposite corner members, being able to move in a direction toward
the opposite corner member between the opposite corner members, and being able
to move in a direction to approach to or in a direction away from the opposed
frame member together with the two opposite corner members supporting both

ends of the frame member in relation to the opposed frame member, wherein
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Al ext ensi on" ¢

2. An extension tool for a sheet-shaped material, conprising:
four corner menbers being placed at the four corners of a rectangle,
sai d each corner nenber having two arns in the shape of an L;
four franme nmenbers, being hollow, both ends of each of said frane
menbers bei ng supported by said corner nmenbers, said each franme
menber being pl aced between two opposite corner nenbers, being able
to nove in a di reschiobacid dmmedmembensgpe ginidgedonechoende frabet ween thée
opposite corner nbers, and being able to nmove in a direction to
approach to e‘i"%%ﬁe%ma@ﬁ ShSBLGRR OYeF SRE SHERGHIsSE8 3 draEosmems slisposed
t oget her vvitg&ézjag o W QRR S e gﬁ%pgﬁﬂéggmers supporting both ends of
the frame nenber in relation to the opposed frame nenber, wherein
each of said frane nenbers has a ridge for anchoring a frane where
the sheet-shaped material is spread over one surface thereon and a
groove is dilsposeéaes lenslhetohing aushest-shapedmatayial, ottteseinsur f ace. 3. A
frame for stretchin et-shaped material, .wherein each end of
flat el ongated fGtH gﬁ@f’gﬁa pertl%Hgé ’gurc%‘ﬁﬁil?ﬁ?@ 1B SORRSEHRAEOPHRRGW: f r ame
shape with ] f ' icnhaged,. [ i-S
attached anﬁﬁtﬁ%%y% e%hga% aceon{egs%&iﬁeg%ﬁgﬁ%é&an eg'%en %grﬂt%%zﬁ 19
for a sheet ashapedndate otladr saehgy toShdgtdchet tdasbapgdo N ey smenber s
and four frame menbers; and _.a groove is disposed on each of four
si des of saisHegtHhapedupteniabcoraprisingigar Leshaped coratymminbbrsandi fdgefravhe ch
i s.disposed _on each aof said frame nenbers of said extension tool. 4.
t?ﬁrs'f%ﬁ% a sheet-shaped material, conprising: four
corner menbers ' qﬁﬁg f f id
each corner nen%??ra%;q\;igng t\?\{/gPI %I? rgréchl ﬁqé%rgggﬁg(g}@fmg%g%&ﬁ@g% g?%%?
frame menbersspebiively withl d dige Which ied@dsosell cpagbh of se@tEmbraemn R8s
bei ng supported by said corner nenbers, said each franme nenber being
pl aced bet wSEINERB ¥Pposi t e corner nenbers, being able to nove in a
direction toward the opposite corner nenber between the opposite
corner menbers, and being able to nove in a direction to approach to
or in a dirgcti BN ¢) e - dL.aogether with
the two oppg'si tgﬁcorne%&{n@gl)fg?g @Egﬁ%ﬁ??égﬁﬁﬁgﬁgés% “the frane
menber in rel at fmm comerhreripae bethgfplane amandRiy cHABFSIM rectanSiRC bhi®f
said frane nenbers has a groove for anchoring a frame where the
sheet - shape8aGhetoERGLanembes ipvingitvay ammsoindhe ghdnscef anter eon and a ri dge

is disposed on each of four sides of.the other surface. 5. A franme for
stret cﬁi ng a shgoé‘f l}?ﬁbep%‘amﬁ?ﬁ SegF%}E%‘)uﬂ@fQﬂtﬁ énds of each of said frame members

being supported by said corner members, said each frame member being placed

( between two opposite corner members, being able to move in a direction toward
{ the opposite corner member between the opposite corner members, and being able
to move in a direction to approach to or in a direction away from the opposed
frame member together with the two opposite corner members supporting both
ends of the frame member in relation to the opposed frame member, wherein
each of said frame mermnbers has a groove for anchoring a frame where the
sheet-shaped material is spread over one surface thereon and a ridge is disposed

on each of four sides of the other surface.

5. A frame for stretching a sheet-shaped material, wherein
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each end of flat elongated four netal plates is connected to forma
wi ndow frane shape with one surface thereof to which a sheet-shaped
material is attached and the other surface to be attached to an
extension tool for a sheet-shaped material conprising four L-shaped
corner nmenbers and four frane nenbers; and a ridge is disposed
on each of four sides of said other surface to engage respectively

wi th a grooveachendrofiflst diosgrisdibuometd inted issahtedted o eislon frsad d
ext ensi on to%l. 6An extension tool faor a sheet-shaped material,

conpri si ng: S13Pe Widenee ¢ thrzaefdp Vi 1 ghgst-shengdamaterial is etinchedrandr s
of a rectan , i r _havin arns i n the shape
of an Ui ot dheBag b GO TR B oot 5 A s d e

said frame renpelssmgheLn SHpROIREH b ol WR! AR BREDerg ahd cach

frame menber being placed between two opposite corner nmenbérs, being
abl e to nove in aridis scdismmeed onarch offfeurogifarsiftseidcathaesurfeahe enpgbween
t he opposite corner mar@ers, and bejng able to nove in a direction to
approach to r8?quHVQYdWF B Br e aEgh ﬁﬁg?WF%OTbE%S@(‘ﬁaﬂr%&me members of
toget her W tdh: e 18 QPosi te corner nenbers supporting both ends of
the frame nenpber 1 n relation to the opposed frame nenber, wherein
each of said corner nenbers has a projection for anchoring a frane
where the sheet-shaped material is spread over one surface thereon
and an anchdr i ng\thettensign #d farsesheat-skpet noteridl scohmrisiigerer s on t he
ot her surface. 7.A frane fo stretchi@ﬁr&g a sheet-shaped materi al,
herein each endOHfCorN MEMBHG dteds Blangd afkhfoup catness pisa rastangls, ealdt o

form 2wt oyl ot shaser i 05 150 (68 bl sl Lo Wi ch 2

sheet-shaped materral 1's a a ‘ace to be

at tached to an exirenaho Mol beighonbpesohhaRed: sRh ol RATPHLHHOY
four L-shaped corner nenbers and four frane nenbers; an an

anchori ng hér@gisyppirtgbe shid comar menbers said rashfrdmethemba R fladed
respecti velg en agce with a gr oj ection which is disposed on each of
said four cOPFERN e APEPte oraes Bembpionasinn 1bla sp M AR edrastish brwardol

for a sheet ypNaRRdiiBhGlel Memit? WRbhhNg: opposite comer members, and being able

to move in a direction to approach to or in a direction away from the opposed
frame member together with the two opposite corner members supporting both
ends of the frame member in relation to the opposed frame member, wherein
each of said corner members has a projection for anchoring a frame where
{ the sheet-shaped material is spread over one surface thereon and an anchoring

{ hole is disposed at each of its four corners on the other surface.

7. A frame for stretching a sheet-shaped material wherein
each end of flat elongated four metal plates is connected to form a window-frame
shape with one surface thereof to which a sheet-shaped material is attached and
the other surface to be attached to an extension tool for a sheet-shaped material
comprising four L-shaped corner members and four frame members; and

an anchoring hole is disposed at each corner on said other surface to

respectively engage with a projection which is disposed on each of said four corner
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four comer nenbers being placed at the four corners of a rectangle,
sai d each corner nenber having two arns in the shape of an L;

four frame nenbers, being hollow, both ends of each of said franme
menbers bei ng supported by said corner nenbers, said each franme
menber bei ng pl aced between two opposite corner nmenbers, being able
to move in a direction toward the opposite corner nenber between the
opposi te cor AEMPRENNeTld exarsiontaY able to nove in a direction to
approach to or in a direction away fromthe opposed frame nenber
together with the two opposite corner menbers supporting both ends of
the frame negber ahrxt@kiihite : . Wherein
each of said corner nenbersaﬁggaEﬁégﬁﬁﬁﬁﬁﬁﬂ§£ﬁgpgnﬁ@%9§%choring a

frame where the Bheetmehapetbernbeng alacédatshe dad @vedrs @08 reathiAAE Said
t hereon and a rolvnecti on is djsposed at each of its four corners on
the ot her sufdcRcaIneg MemberAexingdwonrmg it Hisnghage shael; shaped materi al

Form a i ndow 1 rSaeeRaaEubR his billt, 85t enah el el ol inge mombers
sheet - shapedhdiit Qippatted By ahiached rﬁ&ﬁbér@,es_agiéh%ﬁ é’ﬂt‘ﬁé ﬂﬁﬁnbfﬂo E%ﬁ% Ip}ag?c}]g

attached to an extension tool for a sheet aped nmateria

f our L-shapditteesmeyo oppebite somed nfemirerd, haing abkndensve W directiondoward
proj ection i % di sposed at each corner on said other surface to
respect i vel Y8 REEGECACFIFT JACANIIAIT AL el ePpasitcctrrner miewbesedndbeingalbie

ool for o <RAMTVECh AEARRLE oSt B R e mvmt o e oposed

for a sheet-s ape erl

‘menbers bei rfginp AreBeRtodelitrfkl tHeQkAeppodie c%rﬁ&%h@ﬁ?%%;s@?%%g@%&

corner menber having two arns in the shape of an L;
nermbers, beiengs hbthedmme vtemben ds raitimaiotthebpsmid fHantBeneabefereiRei Ng
supported by said lfg{ ner nmenbers, said each frame nenber being pl aced

bet ween two oppdéf RERenBIRHbEss hasanpgchoning ke fananchering a frame
direction t [ .ner .nmenber between the opposjte

cor ner rrem%?ggﬁl%%g?%@ggﬁg&g%ﬂH%\S/%reﬁo‘éeroaneesgffig%t %e‘ggﬁdoaach to
or in a dir gedje@vnavaisphssinattdach 8PROERE ch IE:FHHD ?@ﬁ er with
the two opposi]te cornerP menber s supporticn{;rﬁgnte;%J enﬁ@e% Cg' frame

menber in relation to the opposed frane nmenber, wherein each of

said frame nenbgr hazqan inner piece which is stretched in the
inward directio F &7 SrRtching @ sheet-shappdympigripk sjheteinons are

engag: ng horad! gRree? ElARRRAL B0 E R i CotneBled S 1ot £ AR Hame
shape with one surface thereof to which a sheet-shaped material is attached and
( the other surface to be attached to an extension tool for a sheet-shaped material
{ comprising four L-shaped corner members and four frame members; and
a projection is disposed at each corner on said other surface to respectively

engage with an anchoring hole which is disposed on each of said four corner

members of said extension tool.

10.  An extension tool for a sheet-shaped material, comprising:
four corner members being placed at the four corners of a rectangle, said

each corner member having two arms in the shape of an L;

four frame members, being hollow, both ends of each of said frame members
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11. An extension tool for a sheet-shaped material according to claim
10, wherein the head of said engaging projections does not protrude
froma plane fornmed by said frame nenbers. 12. A fitting device,
characterized in usi ng for engagi ng a sheet-shaped material with
an extension tool for a sheet-shaped material, said extension tool
for a sheet-shaped material conprising four franme nmenbers and having
engagi ng pr dj%8ed supRerted Ay gaidrerter Spephars.rmaideedch |frae inamber ding alabed/

Co be engag e Bta SRS Sk msRtiect PRSI ORRtS Pl BreGin tomard
being a reCttﬁ@%b@im%?ﬁ&%érﬁ@éfﬁoét@é&?@eg%ﬁi{eh@orﬁ% : Fﬁéer% 5&&%@8@5&

fow ed by said engagi ng projections an er t Si ze
rectangl e fdomeaveby asdiraitibn acreppreadhevsr in ddirebtichaety shangd oppieni al ,
i n which said sheet-shaped material has a rectangul ar shape; a

plurality offa¥h¢ BIGMREr EESHET Mgthied®oappodit: ¢sasderonemherspappmtiog Abth
edge t hereof r ' .t h.en I n ropecti.qns of an extension
tool for a & Egg{ Qﬁ{s‘l’ﬂ‘%%{égd ﬂ}%ﬂbg F r‘%r‘gﬁ%ﬂ 3 tﬁﬁ é’bwsﬁfirg@mec@?mg?rz &hsFeiR g d

engagi ng hol es i<aex @ﬁ@@@ﬁﬁ@%&ﬂ&&%@é@ﬁirﬂfeﬁ%\e@ idh'8 s?z%gch%fi igagh of

sai d peripheral edge; and the inner edges of “sard engagi ng holes are
al i gned i n anwianaliretdon theséiemh; &idaped material, in which said
sheet-shaped material has a rectangul ar shape;

engaging projections are disposed in a linear arrangement on said inner piece

¢ to engage with engaging holes on the sheet-shaped material,

11.  An extension tool for a sheet-shaped material according to claim 10, wherein
the head of said engaging projections does not protrude from a plane formed by

said frame members.

12. A fitting device, characterized in
using for engaging a sheet-shaped material with an extension tool for a
sheet-shaped material, said extension tool for a sheet-shaped material comprising

four frame members and having engaging projections, said sheet-shaped material

having a plurality of engaging holes at each of its four sides of the rectangular
; shape to be engaged with said engaging projections respectively: and

being a rectangular-shaped frame larger than the size of a rectangle formed
by said engaging projections and smaller than the size of a rectangle formed by

said frame members.

13. A sheet-shaped material, in which
said sheet-shaped material has a rectangular shape;
a plurality of circular engaging holes are formed on the peripheral edge

thereof for engaging with engaging projections of an extension tool for a
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a plurality of engaging holes are fornmed on the peripheral edge

t hereof, which engage wi th engagi ng projections of an extension tool
for a sheet-shaped material and have an oval shape elongating in the
direction to being pulled; the length in the direction to being
pul | ed of said engaging holes increases fromthe center of toward the
end of each é% s%%q eri pheral edge; and the inner edges of said
engagi ng hol ¥€eiePsd Mpteldli n a 1ine. 15. A sheet-shaped material, in

blural ity of enghotnisraste & el heheth SoRL Thuriophapm tedgeter of
t her eof , whitelaeNgagadwricheie Bossd ﬁ&ﬂ@pﬁgﬁ%&.gﬂ& of an extension tool

for a sheet-shaped material and have an e I'ptical shape el ongating
in the directi orthe dniesiedgespod dagtiengaging Holes akeniggdediin atife. di rection to
being pull ed of said engaging hol es increases fromthe center of

toward the end of each of said peripheral edge; and the inner edges

of said engagi ngy E@eggggé%e@%{egﬁgg_dyﬂ@tl ine. 16. A sheet-shaped

material, in which sai _ erial has a rectangul ar
shape; a plsdiathiétysiebe@ naRaid 92019k 838 kpggEd on the
peri pheral edge thereof i ch engage wth éengaging projections of an

extension tool falualiyhefetngsting adlenateivabd andhé pysphraape tRfred, t €ar
drop taperi r‘l}‘%%ff in th% direction to being pulled;
Ich engage with engaging projections of an extension tool for a sheet-shaped

A

( material and have an oval shape elongating in the direction to being pulled;

RN

the length in the direction to being pulled of said engaging holes increases
from the center of toward the end of each of said peripheral edge; and

the inner edges of said engaging holes are aligned in a line,

15. A sheet-shaped material, in which

said sheet-shaped material has a rectangular shape;

a plurality of engaging holes are formed on the peripheral edge thereof,
which engage with engaging projections of an extension tool for a sheet-shaped
material and have an elliptical shape elongating in the direction to being pulled;

the length in the direction to being pulled of said engaging holes increases
{ from the center of toward the end of each of said peripheral edge; and

the inner edges of said engaging holes are aligned in a line.

16. A sheet-shaped material, in which

said sheet-shaped material has a rectangular shape;

a plurality of engaging holes are formed on the peripheral edge thereof, .
which engage with engaging projections of an extension tool for a sheet-shaped

material and have a shape of a tear drop tapering off in the direction to being

pulled:
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the length in the direction to being pulled of said engagi ng hol es
increases fromthe center of toward the end of each of said

peri pheral edge; and the inner edges of said engaging holes are
aligned in a line. 17. A sheet-shaped nmaterial, in which said
sheet - shaped material has a rectangul ar shape; a plurality of
engagi ng holes are fornmed on the peripheral edge thereof, which
engage with engadfitni§ngidpdbe fopedionfto deingxndiad obserid engagimy haes increases
sheet - shaped t.eri each of ich copprises two circles with a
smaller cir C#gl%ptﬁéé%%te?%gm)@: 55 ?I},g;?ifc":t%h ngaﬁ Prigefieral edgejiand | engt h
in the directi onteGnh&i i gﬂ?@ ks |.es. i ncreases
fromthe center of tgﬁgr e?ﬁ%éﬁﬁgﬁ%$§%ggﬁ 0 gg?%“%@ﬁi%%%ra| edge;
and the inner edges of said engaging holes are aligned in a line, 18.

An ext ension ,}ool for a sheet-shaped material, conprising: f our
corner nenbet’s baisHgetpiiapedimaterighdn wigh corners of a rectangl e, said

each corner nenbgk Vi t r in the shape_ of an L; four

frane nmenbers, b%?%g@eﬁ&gﬁav#orﬂ%?ﬁﬁéwﬁg rgﬁeta%%@ BEPSai d frame nenbers
bei ng supported bylusaitd of 6f TRIEAGHS forifl ; L Q€ Ng
pl aced between tv\g1 opi;g%si tegagfcl)lrgner nen‘g%r?f%',d%ggﬁ% eggﬁ%‘%%\ggﬁoﬁ a

di rection t owkichl engageopifiosigeginggraectioeriien eRasneRaodIer PRRASIdhShed
corner nenbers, ing able to nove in a direction to approach to

.and be
or in a di réEitPE% BfleECh PhIhIcheoBppseetd eiries withbemalleyeirtle plased i
the two oppqﬁgkgsiﬁglgggpﬁgﬁg%grs supporting both ends of the frame

;menber inre Ion osed franme nenmber, wherein each of

‘said frame menbens id1gsh aNtHeNRLLBh BFBeitb bEikd r&%fﬁ Lagthe
inward direction therefrom andI eﬂrﬂ:% gllfbr?g&psrafgj e Qgggbfaéﬁémreases

di sposed i n feonetiv erpter ofdngenitht dndwdesth dfeaidniehhsitedes: asai d
extension tool for.the sheet-shaped material on said inner piece to
engage with engdff HHeh6ess Hsaidrngagiag holeh aprdignad éu i dine.

18.  An extension tool for a sheet-shaped material, comprising:

four corner members being placed at the four corners of a rectangle, said
each corner member having two arms in the shape of an L;

four frame members, being hollow, both ends of each of said frame members
being supported by said corner members, said each frame member being placed

t between two opposite corner members, being able to move in a direction toward

the opposite corner member between the opposite corner members, and being ahle
to move in a direction to approach to or in a direction away from the opposed
frame member together with the two opposite corner members supporting both
ends of the frame member in relation to the opposed frame member, wherein

each of said frame members has an inner piece which is stretched in the
inward direction therefrom; and

engaging projections are disposed in a coving arrangement toward the inner
side of said extension tool for the sheet-shaped material on said inner piece to

engage with engaging holes on the sheet-shaped material.
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19. An extension tool for a sheet-shaped nmaterial according to claim
18, wherein the head of said engaging projections does not protrude
froma plane fornmed by said frame nenbers. 20. A sheet-shaped

material, in which said sheet-shaped material has a rectangul ar

shape; a plurality of circular engagi ng holes are fornmed on the
peri pheral edge thereof for engaging with engagi ng projections of an
extension tool for a sheet-shaped material; the dianetrical size

f id j ! g f . . d of
cach of Saraporrarat oBded ek oo Bbe ot ac b inh e

hol es are althghestl bfsaid bigagingdkojelicants SHARBEUARERH Rblank @?rmarbp
sai d sheet-shaped material has a rectangul ar shape; a pluralrty
of engagi ng ¥ fesnamenthsrsred on the peripheral edge thereof, which
engage with engagi ng projections of an extension tool for a

sheet -shaped material and have an oval shape elongating in the

di rection tggbeing,daul h@p%d' terialt gth in the direction to being
pul | ed of said engagi r?g oIIgase’iﬁln’c{r}lggi%%fsP fromthe center of toward the

end of each of saildshpetrélpped alatatiyRis ansttddpaiaPehAle; edges of said
engaging holes are aligned in a line. 22. A sheet-shaped material, in
whi ch a plurality of circular engaging holes are formed on the peripheral edge
thereof for engaging with engaging projections of an extension tool for a
o sheet-shaped material;
the diametrical size of said engaging holes increases from the center of
toward the end of each of said peripheral edge; and

the outer edges of said engaging holes are aligned in a line.

21. A sheet-shaped material, in which

said sheet-shaped material has a rectangular shape;

a plurality of engaging holes are formed on the peripheral edge thereof,
which engage with engaging projections of an extension tool for a sheet-shaped
material and have an oval shape elongating in the direction to being puiled;

L the length in the direction to being pulled of said engaging holes increases
{ from the center of toward the end of each of said peripheral edge; and

the outer edges of said engaging holes are aligned in a line.

22. A sheet-shaped material, in which

said sheet-shaped material has a rectangular shape;

a plurality of engaging holes are formed on the peripheral edge thereof,
which engage with engaging projections of an extension tool for a sheet-shaped
material and have an elliptical shape elongating in the direction to being pulled;

the length in the direction to being pulled of said engaging holes increases
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sai d sheet-shaped material has a rectangul ar shape; a plurality
of engaging holes are forned on the peripheral edge thereof, which
engage Wi th engagi ng projections of an extension tool for a
sheet - shaped material and have an elliptical shape elongating in the
direction to being pulled; the length in the direction to being

pul | ed of sajd agi.n {u)ol es . |.ncreases fromthe center of toward
the end of efg@ﬁ%g&%c%gp)go omarhietndigach aisid preinberad edsRigad of said
engagi ng hol es i I i he: -shaped material, in
which said sheets ﬁg‘%)éer g? sl 5’#%?“5@%@@?5%3%# ‘E%QIB}?; a
plurality of engaging holes are fornmed on the peripheral edge

thereof, which engage wi th engagi ng projections of an extension tool
for a sheet -Bhapkdhemtsbrpasl malsdahavwhighshape of a tear drop tapering

8{ ]; elctni E)Eet gl Lgfsfﬁgio%?t?gﬁl%%é&%?gglﬁﬁllgg%é_ﬁ?%@“&%‘?ﬂ?élggﬁnq?\weggetshf6r omt he
outer edges of Sareunntr (MeaRe Rofth a52 ks Ch AAS R oI a8 Jheckdt
sheet - shapedvhieit eigage withnentlagiaB projections of an extension tool for a sheet-shaped
material and have a shape of a tear drop tapering off in the direction to being
pulled;
o the length in the direction to being pulled of said engaging holes increases

from the center of toward the end of each of said peripheral edge; and

the outer edges of said engaging holes are aligned in a line.

24. A sheet-shaped material, in which

said sheet-shaped material has a rectangular shape;

a plurality of engaging holes are formed on the peripheral edge thereof,
which engage with engaging projections of an extension tool for a sheet-shaped
material and each of which comprises two circles with a smaller circle placed in
the position to be pulled;

{ the length in the direction to being pulled of said engaging holes increases
{ from the center of toward the end of each of said peripheral edge; and

the outer edges of said engaging holes are aligned in a line,

25. A sheet-shaped material, in which
said sheet-shaped material has a rectangular shape; and
each of four corners thereof is cut off to have a configuration curved in

mmward direction

26. An extension tool for a sheet-shaped material, cComprising:
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sai d sheet-shaped material has a rectangul ar shape; a plurality
of engaging holes are forned on the peripheral edge thereof, which
engage W th engagi ng projections of an extension tool for a
sheet - shaped material and each of which conprises two circles with a
smal ler circle placed in the position to be pulled; the length

in the direction_to bein | | ed ,of said epgagi ng hol es increases,
fromthe center S CHREr gle?rﬁ)gr% ng plaged-a tgg faug cQrisEs ohh spciangdal gaid

and the out egacgggﬁr%rQﬁﬁﬁlﬂ%rﬁﬂagﬁg?ﬁg@gmg%sﬁ%eﬁag%%grgﬂed inaline. 25.

A sheet -shaped materi al, sai aped haterial has a

rectangul ar shapeur &mte membagcieigd hdllRW, bEr &1k Bf kRGN &Qhid Barkd! netifers
to have a configuration curved in inward direction 26. An extension

tool for a S sWhaped biaridcomer reemars,siaitgeach frame fembercbeing placed
menbers bei }%t\ﬁ' aced at the four corner rectangl e, said each
r

f
corner menbelr TREH NG PRRFSET F¥0Eh rqempegq&ﬁ]gng lejfip ove in a difgption fteward

menbers, beipg t @&_gsb £AGH ' ers, bei
support ed b; Sg?%ﬂsitg‘rﬁﬁgﬁ&nrge ers,e%%l d ea@&oﬁféa%erﬁﬁgﬂg%ﬁr}g%g?rh b%?gagtgﬁ
bet ween two toppwysiihe dinsction tovepiredch, toloeiing debgord SwAKEmithe pposed

direction toward the opposite corner nenber between the opposite
corner nenbédfasne BREbBEreggthesvath Germypeppesie dimechemhetscuapptiogbbitt o

i di ' f th d t th i,th
Che two oppedit & B Tues HEibe? & SHRRr e e SBoRSHE e oh bR wersie
nmber | | at i ] ) ; , [ .
ot ruding f an- SReoadne b BRagpicht RTRRRET R L ANER Rt sterltenito

‘sai d cor ner coegberenbers.
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