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AlR SHAFT FIELD OF THE | NVENTI ON The present
invention relates to air shafts, and nore particularly
to an air shaft 5 capable of not pinching the cores
of rolls of paper, plastic filmor any of other web
materials neither in a process of w nding sane thereon
nor in a process of unwi AlRSHABRe therefrom
BACKGROUND OF THE | NVENTI ON 10 Conventional ly, paper,
plastic film netal plate, cloth, or any of other web
materials is supplied in large rolls wound on

FIEYDi QEMHEBEINYENTSONMen the rolls are being wound or
unwound, the cores are usually nounted on rotatable
S ITethd i‘aresdnﬂfﬁ@rﬁidn&eraté@ﬁ:f bis shafts! amd ewrepartadatyto an air shaft
| ock the core to the rotatable shaft so that the

ca?@biesoinﬁdi BiRERNE tlﬁbtda)réé‘ Qf 'i‘@lsaéfa@é;%rs Ristic #marianyt of other web

5 Typically, an air shaf nay be i npl emented as a

m%ﬁé{%ﬂ nERAS in o de?qg d§dme athekdbrP mott Fh' B_process of

t
or a pl at ase O Its appearance.

unWin&iHﬁ saﬂ@ﬁ%r&#&ﬁs of air shaft is adapted to |nsert
I'nto

he cores of folls of a specific naterial.
However, these types of air shaft have sone
di sadvant ages. Thus, a manufacturer of the art

devi t Lr..shaft as disclosed in
B@K@Bﬁ%’@@&f“ﬁ@ﬁ@bgﬁmem No. 475,593 ("593"
Patent). The "593" Patent is proEPs d as ﬁn
i nsPaventionally PapRr (Rasticaliumeal MRlel clath, oRAry of other web
V\,hl ch has gripping nmenbers on its outer surface
matgsiplscis wmlegemdgégensqlbawoum&n gylinazisal 6$re§h¥V'a%m dhe rolls are
of rolls of material when the air shaft is inflated.
beikgvavaLnd wineurwogndnthenisaresm @se aisually cemouptadusin rotatable  shafts.
portions of the cores of rolls of material being urged
Infatdd @i shaftssareftypivallR Gsed tekckfthe ebrestoothermatatablel shaft so that the
bei ng not urged. As a result, the cores of rolls of

Il A opaI R o o m or v Lt

Typically, an air shaft may be implemented as a button model, a serrated key
model, a lug or strip model, or a plate model based on its appearance. Each of the
above types of air shaft is adapted to insert into the cores of rolls of a specific
material. However, these types of air shaft have some disadvantages. Thus, a
manufacturer of the art devises a plate model air shaft as disclosed in Taiwanese
Utility Model Patent No. 475,593 ("593" Patent). The "593" Patent is proposed as
an improvement of the typical button model air shaft which has gripping members
on its outer surface adapted to urge against an inner surface of the cores of rolls of
material when the air shaft is inflated. However, there is an imbalance of force
between portions of the cores of rolls of material being urged and portions of the

cores of rolls of material being not urged. As a result, the cores of rolls of material

tend to permanently deform or even twist. This is not desirable.

-1-



10

15

20

25

The "593" Patent as an inprovenent of the typical
button nodel air shaft is a plate nodel air shaft as
shown in FIGS. 1 and 2. The air shaft conprises a
holl ow cylinder 11, a plurality of curved inner
plates 12 arranged as a hollow cylindrical nenb
i ndihge"2938 Ratenbas epl imrevenmenhatithspbypical m&pe\mtﬂﬁl gjr shaft is a
plurality of curved 5 outer plates 13 arranged as a
platé Imoded ydin shiaft asishowmbierFI&GS.ah andtZerThaJair@%@ftdfomw&es a hollow
hol I ow cyl i nder 11, an airtight bladder 14 in the
ceimaiee 1f, aphmalityvofcgurved énngr plateled?2 amarsged asea hollow cylindrical
surface of the inner plates 12, a plurality of radial

miarhbeérdinskil thad hdildvg cylraden $ ahd spdcedcthienewith,ng dlinality of curved
i nner and the outer plates 12 and 13 through the

onér';ﬂMeQWﬂ a¥8hged as 3 Folow eglirldr%ﬁl mEE ont Bﬁtoméhowﬁace of the

provi ded betweeh the i nner plates 12 and the hol

hSK&W'&gﬁﬁdérl‘l Waihg'lt%%é?lﬁﬂﬂ%e ﬁoﬁ&v ﬁr'ib]er provided

nner at es outwardly toward the outer at es

o bl 40540, Br 1t SRS S 1 rol el s
b i rsé‘naq“ﬁg%a%n@n@%d@tﬁgb@éﬁ?aﬁ%ough
USSR e Bl BB o e

| ates 13 nmay el astically defor in response t
plae 3 anst el cuiindar Thareoyed RlackBr 14 fexpangs o push the

such, the outer plates 13 are co Iete:ay engaged w t
innes Rlatesr12 outwardhoioward thel putes plates 43 whigh thiurp ct|9htly engage
16 is fully supported and its circunference can be

withi (he aiload. arHiowey surface of dwoera ghasolbfi6ais suiehf theneolle16 rotates
di sadvantages. In detail, material is 20 wound on the

withlthe Matermodel. aiffsieaft as la Uréit insa thaterdaldeiddinigt @runwinding operation.
unwi nding the material fromthe roll 16. This is a

Adesthed abones thefoutavplayedapé con@deahd aine féinsed of an elastomeric
manuf acturers of the roll 16 do not have the desire to

n’faﬁébl&l' This! ih‘é é@te? Pifi6s 1B way elasticdlly defirfdd FO&sponse to inward
Further, the plate nodel air shaft cannot directly

Yés‘éﬁré‘eﬁ@rg%d gﬁ% & r\fﬂy thE%ﬁ% ﬂ%%ug R, fHaColtet bR¢ed'93 are completely

reasons e plate no air shaft can

oRBAGES With Uthie thP’E‘uﬁfa%BCSf e YSF- 140ABVEA rend, the roll 16 is fully

supported and its circumference can be maintained.

However, the above types of air shaft have disadvantages. In detail, material is
wound on the roll 16 in use. The roll 16 is discarded after unwinding the material
from the roll 16. This is a waste in view of environmental protection. Also,
manufacturers of the roll 16 do not have the desire to recycle rolls 16 since it can
incur a great cost. Further, the plate model air shaft cannot directly wind a web
material thereon due to the following reasons.

Firstly, the plate model air shaft can maintain its circumference in use. However,

there is a gap "s" between any two adjacent outer plates 13 of the plate model air
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there is a gap "s" between any two adj acent outer

plates 13 of the plate nodel air -2 shaft. Thus,

portions of a web material may be pinched by the gaps

"s" when it is wound on an outer surface of the outer

| ates 13. Secondly, the gaps "s" may decrease after o
sheft. Bhus gpartiens bhadweb materigl mayrhe ppwheddis the gapsée’ when it is
mat eri al nay be pinched by the gaps "s". As a result,
wiounidon an poperssirface oftheiputargilatestiBe naterial fromthe

plate nodel air shaft. Thus, it is desirable to

pr @ecdadly, tloy gapsi’s” sy tiecrepsbdlaftenfdefiatingithe ladddeariit. As such,
cores of rolls 16 of a web material neither in a
pBrtipessf af webndisigrisiamayt bersinchébby tHe gapsOBesAsOh result, it is
unwi ndi ng sane therefrom being environnental

irﬁﬁéﬁ?ﬁibid?%inﬁﬂg thaVmidteHal frstf 4hé iplkﬁe FnoHe) diresHa# er of
the roll 16 to recycle sanme after use. 10 SUWARY OF

THEHVENE! @&iﬂﬂl@ﬁo?&?i&i :% HNBI hﬁsﬁ?JfPEaﬁélﬂg of not pinching the

experifrentation, an dir t according to

T L8 AT 508 A G4 rron o
ovide an

O RuTBCe S LEWRRRG S P e R oS0 Byt iegciiness, an
e A
curved menbers are adapted to nove radially relative

to the hollow cylinder. The curved nenbers are spaced

each other with a gap forned between any two adj acent
SMMMWY%THEHN&gMﬁQMnberS. As such, no continuous
straight gaps are fornmed on an outer surface of the
holAftew conisidedableviesearchuarnd egperireeniationdaneibehaft agyording to the
utilizing the present invention, a web material can
pheseant imaéntiontHas een dévied dorascibl gvercdrnethe tahevaerawbéacks of the

mounting a roll on an outer surface of the air shaft,

ptibeagby el im nating the

It is an object of the present invention to provide an air shaft comprising a
hollow cylinder, and a plurality of curved members provided on an outer surface of
the hollow cylinder and between both ends thereof. The curved members are
adapted to move radially relative to the hollow cylinder. The curved members are
spaced each other with a gap formed between any two adjacent ones of the curved
members. As such, no continuous straight gaps are formed on an outer surface of
the hollow cylinder while pushing the curved members. By utilizing the present
invention, a web material can be wound on the air shaft directly without the need of
mounting a roll on an outer surface of the air shaft, thereby eliminating the
drawbacks of the prior art air shaft.

The above and other objects, features and advantages of the present invention

will become apparent from the following detailed description taken with the
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drawbacks of the prior art air shaft. 25 The above and
ot her objects, features and advantages of the present
invention wll becone apparent fromthe follow ng
detail ed description taken with the -3 acconpanying
drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is
agcempanyiegsirawings. vi ew of a conventional air shaft
prior toinflation; 5 FIG2 is aviewsimlar to FIG
1 where the air shaft has been inflated; FIG 3 is a
cross-sectional view of an air shaft according to the
BRIZENMDESERIPTOON OB THE DRAWINGS G 4 is a view sim | ar
to FIG 3 where the air shaft has been inflated; FIG
5 IBEG11sasdress-sectionat wiew of Aeonventidraf biradhafil ffiordo inflation;
prior to inflation; and 10 FIG 6 is a view sim|lar

t 0 FEE2 i§ aNieWssimiter ® FIG halherdahe RieshdfDha®bedn inflated;
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Requg i3 4 erddsERctidnaN etk ofin Hir sf?d?ﬁ&écdrﬂmggffa%@qﬁ@&!tlon prior

hthe invention conprises a hollow cylin
ble airtight bladder 3 in the hollow cylinder
t[?lg{ﬂlf%g plurality of novable nmenbers 4 provided

oy %ﬂa%oﬁ%wosgﬂvﬁl F:‘y%%%&“?%?r SHERAEERED ifiptec:
ﬁeﬂgdsamqﬁgﬁeﬂ% Vit e of h@#&fﬁlﬂﬁ"@wﬂ%%mﬂa‘@?"zﬂd

S B8 1% 0SB

cylinder 2 is secured to an outer surface of the 20

curved nenber 5. Referring to FIGS. 5 and 6 in

unction with FIGS. 3 and 4, a pluralit £aced
DETfjﬁLEfj} BESERIFHIOB0OE EHE ﬁﬁléBEBREDI EM}BG&

curved nenbers 5. The first projections 50 are

di Spefeetingto aFiGS.aBdand et,| ay aihshhfil inoaceytianderwith the invention
c-onr:1eprises a hollow cylinder 2, an inflatable airtight bladder 3 in the hollow cylinder
2, a plurality of movable members 4 provided externally of the bladder 3, each
movable member 4 having a portion radially passed through the hollow cylinder 2,
and a plurality of curved members 5 provided on an outer surface of the hollow
cylinder 2 and between both ends thereof. The portion of the movable member 4
radially passed through the hollow cylinder 2 is secured to an outer surface of the
curved member 5.

Referring to FIGS. 5 and 6 in conjunction with FIGS. 3 and 4, a plurality of
spaced first projections 50 are formed on one sides of the curved members 5. The
first projections 50 are disposed axially and overlay the hollow cylinder 2. The
curved member 5 further comprises a first slot 52 between any two adjacent first

projections 50. A plurality of second slots 56 are formed on the other sides of the

curved members 5 lining up with the first projections 50. The second slots 56 are
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curved nmenber 5 further conprises a first slot 52
bet ween any two adj acent first 25 projections 50. A
plurality of second slots 56 are forned on the other
si des of the curved nmenbers 5 |ining up vvith the

rst projections 50. The second slots
dtﬁP@ﬁ@@ aaxially and }D%ﬁlé!loﬂﬁér hallow (eylimden 3mﬁc9|uralmérof spaged second
pl ural Isd%/4~|0f spaced second projections 54 are forned

pjectianscihere formnes a5t thenatheusided ofdhe suered membegs hining up with
with the first slots 52. The second projections 54

ther Grstlisiqteo 51 Ehe setgndipdojectionisaf4 tare dispddednaxinlly mmdroverlay the
2. Thus, the first projections 50 are adapted to

hehow | oylihdér 2nTaut hthedfirst qrojdctibng $058re adsptedt foesnugly fit into the
second projections 54 are adapted to snugly fit into

sébend Eldt§56$h1§os tﬁa seEBﬁa préjecﬁ&?s 641af8 hdHpidRe t¢ shughyit into the

spaced with a gap forned between two adjacent curved

fiFgR @Pﬁé %25T f isofhé QurvBA 'n?ér‘nlfi@rst Hardspaesd with Qép fdifhed between

curved ers 5 tops of the first and second

IR S i 5 P “nl1Eg 206 padg 37Mpr he curved
R NERRT 0B 300 BRI B b5 ot o i
tci‘f%dgf%%’ ﬁr%?s Iﬁetc%eaiﬁﬁ%fféﬂapgpié b PIQ 8F M Gy members 5
gk oA e S

ap ®neh deps of thierfirsband secand peojaetions B0 apd &4 anerakaut flysh with tops
t he bl adder 3. Also, portions of the material wll not

OquOﬁmtae@sago@@pbtaé @dtdary to that experienced by

the prior art outer plates 13. Further, the nmaterial

wi |lh view obthepabovesdt isycledrehatine edntieudies gapps are foemed on an outer
defl ating the bladder 3 of the air shaft. This

setface ofites dihshafeeThed, aeht madertalrislddapted e wind @n the air shaft
surface of the air shaft prior to winding the

o st e aQ0se) 4 et oftho ke 1 acebeiched o
g8ps tHecomia 18 tHBIBRpSrichced by the prior art outer plates 13. Further, the
material will not be pinched by the curved members 5 while deflating the bladder 3
of the air shaft. This eliminates the need of mounting a roll on the outer surface of
the air shaft prior to winding the material. As a result, the prior art drawbacks are
eliminated.

In one embodiment of the invention, each of the movable members 4
comprises a curved inner plate 40 and a sliding member 42 extending outwardly
radially from the inner plate 40. The inner plates 40 are provided between two ends
of the bladder 3. Each of the inner plates 40 is spaced from a corresponding curved

member 5 and lines up therewith radially. One end of the sliding member 42 is

formed with the inner plate 40 facing an inner surface of the hollow cylinder 2 and
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conprises a curved inner plate 40 and a sliding nenber
42 extending outwardly radially fromthe inner plate
40. The inner plates 40 are provi ded between two ends
of the bl adder 3. Each of the inner plates 40 is
spaced froma correspondi ng curved 25 nenber 5 and

the wikerupndhihesont rxieadsathrughntbe cheliaw ayfieden 2qtagecure to the

menber 42 is formed with the inner plate 40 facing an
comasponding suevesf membend. Aosiratynferendial gapisi formeed between the inner
ot her end thereof extends through the hollow cylinder
pates 49eand ¢he hiollbw cylinder 2pamdl ithng) canvedechemetrdrerS Bveray the outer
circunferential gap is formed between the inner

soHate of Mk adblowhs/lingét 2Vprivy | to riafk4ting thiedblalider 81 redomparison, the
menbers 5 overlay the outer surface of the holl ow

el iplstes 49 drel fisted Haﬂfdll?ttbﬂrﬁrd Bg)d%'ltﬁﬁﬁﬁrbxﬁnaﬂefthe inner surface of

conmparison, the 5 inner plates are pushed radially

Eppid R %h@?#dﬁfsﬁ?@ﬁﬁpa@;ﬁmgﬁ o ow cyncer
2P O v Pl ot
ki °&p$qf@gg¥ao?ttb%“m%ﬁﬁ&@ LY B epie members 4

oFrieeRa BIReH B B Rod 5 iRy mpkbe; i Piehaing cutary

provided airtight jn the bladder 3 and, betwee
Aol {1087 dp InRalcRIa 40naNen T e 40 Girp gy Segairtight in the
froma correspondi ng curved nmenber 5 and |ines up

bagles\d endrbetweenytwoorads tlersof. Eaeh gfj tbengnﬁren{?ées 49 is spaced

is formed airtight in the inner plate 40 facing an
fromarcostespaodingoturved nigrabided ahddingst b tharewithgadially. One end of
t hereof extends through the bladder 3 and the 15
thesliding mydrnbeie42 B foomedairtight i thiednner platep4d dacing an inner surface
curved menber 5. A circunferential gap is forned

obtieBRitdeh S andetie ptidreendt theradf extentds ehrotighf theeblafider 3 and the
the hollow cylinder 2 and the curved nenbers 5 overl ay

hbllew O \yffidérurs ags SécurBe tohehe Oﬁbﬁéépcﬁﬁiﬁﬁ%%m\}e@lf member 5. A
inflating the bladder 3. In conparison, e inner

cgé%bf‘%gﬁ@altiéf,sgfﬁzﬁﬁguéﬁgghwet|ﬁe hoa?esoﬂé'édooﬁn inner surface of
the hollow cylinder 2 and the curved members 5 overlay the outer surface of the
hollow cylinder 2 prior to inflating the bladder 3. In comparison, the inner plates 40
are pushed radially toward a position proximate the inner surface of the hollow
cylinder 2 with a circumferential gap formed between the hollow cylinder 2 and the
curved members 5 in response to inflating the bladder 3.

In view of the above, the first projections 50 are adapted to snugly fit into the
second slots 56. Also, the second projections 54 are adapted to snugly fit into the
first slots 52. That is, no continuous straight gaps are formed by the curved

members 5 prior to pushing the curved members 5. Thus, portions of the material

will not be pinched by gaps in the winding process of the material. Also, the material
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20 cylinder 2 with a circunferential gap forned

bet ween the hollow cylinder 2 and the curved nenbers
5 in response to inflating the bladder 3. In view of
the above, the first projections 50 are adapted to

snugl
will apk

fit into the second slots 56. Al so, the se

i iRghes béfrtéea‘a-ﬁ‘pi@‘édn@mbgfﬁjél\‘yh'fq deflating fhesbladder 3 in the

first slots 52. That is, no continuous straight

unwinding nrOCES t ofe thermaterzs Asnise result, pthieoiprion @fgsﬂfﬁM@aCkS are
the curved nenbers 5. Thus, portions of the materia

elininatedt be pi nched by gaps in the wi nding process of

the material. Also, the material -6 will not be

pi 'Whitel they inveationrhepdinndistiosed hastbden deddriednigy heans of specific
bl adder 3 in the unw nding process of the material.

efthodlihents, tnurhéeuBr metifidhtionls aNdavksatiing cauld nbenahade thereto by
While the invention herein disclosed has been

tHIRRCEKIRRS il he BRIt ut @i d from W@é&ﬁ@ﬁhé spirit of the invention

numer ous nodifications and variations coul d be nmade
%p,%rr@]t thY ciditp@se skilled in the art without departing
rom-t e scope and spirit of the invention set forth

inthe clains. -7 WHAT IS CLAIMED IS: 1. An air shaft
conprising: a hollow cylinder; an inflatable airtight

bl adder

in the hollow cylinder; 5 a plurality of

novabl e menbers provi ded externally of the bl adder,
each of the novable nmenbers having a portion radially
passed through the hollow cylinder; and a plurality
of curved nenbers provided on an outer surface of the
hol | ow cyl i nder and between both ends thereof, the
portion of the novable nenber radially passed through
t he holl ow cylinder being secured to an outer surface

of the
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10 curved nenber; wherein each of the curved nenbers
conprises a first projections fornmed on one side, the
first projections being disposed axially and overlaid
the hollow cylinder, a first slot between any two

adj acent ones of the first projections, a second sl ot

WioAlde @AIMER 18t her si de and 1i ned up with the first

projection, the second slot being disposed 15 axially
1andAmaisshaftcomriging:l ow cyl i nder, and a second
projection fornmed on the other side and lined up wth
t hea hollaw cylindes; t he second projection being disposed
axially and overlaid the hollow cylinder; the first

pr greinflatatde airtigltdaadder ihdhé hbllowtoylitdier; second sl ot's,
and the second projections are adapted to fit into

t hea piurglity Df Phovatid thalfibers srovided éteaiallpdftthe bladder, each of the
bl adder, tops of the first and second projections are

niVablé fHenabérs Havitid'a Wolibr] fialRf pdds@dfthFotigh®he h%‘ﬂléﬁfk%ynder; and

slots, and the curved nmenbers “are pushed outwardly

the m’?ﬁ@fgg‘g’“@fﬁﬁ?'ﬁ’sw Brdviddd Gnl gﬂ QLR UKIa4CBf the hollow

t hat I'rst "and second projections are

Y B S B0 ok b, b5, e morer

econd”s
of the,npvabl.e ers. c r.ses: a rved i.nner

a0 Bas IR B R R o fef 4P ouE irtace of he

inner plates . -8.being spaced froma correspondi ng one
chvepHEgE'lapfe\'/'e‘ﬂhﬁ'@%ers and lined up therewth

radially, a circunferential gap bei ng{ fornmed between .

t heeqqlﬁ‘rf@crthﬁl%'tné%d ginbensccamapiieRs @ firstiieiectiens formed on one side,

inflating the bladder, and the inner plates being
theu §rat projestions beingdispased mxiallyi and prestaidehe hollow awinder, a first

surface of the hollow cylinder in 5 response to
sloh bebwéernyany éwo ladiatent oaed of the fikst poojestidres, acssacondesliot formed on

outwardly radially fromthe inner plate and having
trnethemdideoand dined tup Witk thefiest grojectioh aihiensedomel slohieeing disposed

surface of the hollow cylinder
axially and overlaid the hollow cylinder, and a second projection formed on the
other side and lined up with the first slots, the second projection being disposed
axially and overlaid the hollow cylinder;

the first projections are adapted to fit into the second slots, and the second
projections are adapted to fit into the first slots; and
prior to inflating the bladder, tops of the first and second projections are

substantially flush with tops of the first and second slots, and the curved members
are pushed outwardly by the movable members after inflating the bladder such that
the tops of the first and second projections are substantially flush with the tops of
the first and second slots.
2. The air shaft of claim 1, wherein each of the movable members comprises:

a curved inner plate provided between two ends of the bladder, the inner plates
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and the other end extended through the holl ow cyli nder

to secure to the corresponding curved nenber, the

i nner pl ates being pushed radially toward a 10

position proximate the inner surface of the holl ow

cyl i nder |n response to |nflat|ng t he bl adder,

being spaced f Fﬂiﬁb%r@"fﬁﬁpﬁg mgoegﬁtm %F@I‘F‘Sﬁq m@naef%@nd lined up
hollow cylinder by the sliding menbers in response to
thrrewithiradiallyiea siradmésrential gamebaing formed betweenithe inner plates and
wherei n each of the novabl e nenbers conprises: a

tha hokboly icyhirdemppricretogniiaiinge theabladdgh taridnthehienet ptadies being pushed
and between two ends 15 thereof, the inner plates

rédiaihg towankd positioa prximateoadi immeo reurfdcet be theirhatidw cylinder in
menbers and lined up therewith radially, a

rédgonsatteriemiting theadadddmgndor med between the inner
plates and the inner surface of the hollow cylinder

pr 'aPélldlﬁ% rhé&mbak ieRfbrided AURAARAY radifly Rsn ithe SindH ﬁlhﬁﬁand having

e| ng pushed radially toward a’position proximte

;l?{ q Wmnﬁfﬁ%‘é é(]’g&fhfé\/\fa%d %ellh F‘sﬁﬁé%?ﬁ%é ﬁollow cylinder

I ng the aS| I'ng e

ﬁétﬁ{bde&hQPté’}ﬁfd%ﬂ c?egi g[}?ﬁ%%@pﬁ‘ mBIaPttS §88ure to the

avi'ng ~one ‘end ner
R A5k S, Py W MR bR 808l v o
pgémg?p?rgxlg?ataetﬁ%rlﬁnép sntquace %9 !iﬁee }S‘lgﬁgvglc%nggrr %eresponse to inflating
the bladder, and the curved members being brought inwardly toward the hollow
cylinder by the sliding members in response to deflating the bladder.
3. The air shaft of claim 1, wherein each of the movable members comprises:

a curved inner plate provided airtight in the bladder and between two ends
thereof, the inner plates being spaced from a corresponding one of the curved
members and lined up therewith radially, a circumferential gap being formed
between the inner plates and the inner surface of the hollow cylinder prior to
inflating the bladder, and the inner plates being pushed radially toward a position
proximate the inner surface of the hollow cylinder in response to inflating the
bladder; and

a sliding member extended outwardly radially from the inner plate and having
one end formed airtight in the inner plate facing an inner surface of the bladder and
the other end extended through the bladder and the hollow cylinder to secure to the

corresponding curved member.



