WD 2004/ 103862 PCT/ US2004/ 010394 1 Method and
Apparatus for Transporting Articles RELATED
WERRLI1@REE ONS [ 0001] This application clains tPE€I/US2004/010394
benefit of U S. Application No. 10/437,850, filed My
14, 2003, the entirety of mhlgh is incorporated herein
by reference. Background [0002] D splay devices based
on a variety of technol ogi es use gl ass substrates, or
panel s, as the viewable and interactive surface.
[llustratively, many conputer nonitors and
tel evisions are based on liquid crystal display (LCD)
and plasma technol ogi es and use glass substrates as
the di splay panel. [0003] Oten, certain demands are
pl aced on the gl ass substrates used as LCD and plasma
di spl ay panels. For exanple, conpared to cat hode ray
tube di splays, the LCD and plasnma display panels
require gl ass substrates that are very thin, and very
uniform in thickness. Additionally, as |arger display
viewi ng/interactive areas are desired, it is
necessary to increase the areal surface di nensions of
t he gl ass. [0004] As can be appreC|ated, a the demand
for thinner dghodandAnparafusiar TranspaufmeArtidles o 51 ¢
certain challenges to be net by t he nanufacturer of
the glass substrates used for the displays. One
challenge is in the tRa:nspmiAaPLmATmNst he gl ass
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di fferent stages of processing (e.g., finishing and
i nspection). WO 2004/ 103862 PCT/ US2004/ 010394 2

%gOES% Iﬁ addition to the relatively obvious chall enge
ing breakage, it is necessary to ensure the

§oe2]| | NB&plagfdetites Bsas on 8 WasE A eshndlogice¥@@hSR substrates, or
because it is necessary in nmany LCD and pl asma
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plasma display panels. For example, compared to cathode ray tube displays, the LCD

and plasma display panels require glass substrates that are very thin, and very uniform
in thickness. Additionally, as larger display viewing/interactive areas are desired, it is
necessary to increase the areal surface dimensions of the glass.

[0004] As can be appreciated, as the demand for thinner and larger displays
increases, there are certain challenges to be met by the manufacturer of the glass
substrates used for the displays. One challenge is in the transportation of the glass
substrates, which is not only from the manufacturer to the customer, but also between
the manufacturer’s production locations where the glass goes though different stages of

processing (e.g., finishing and inspection).



on the faces of the substrate. As such, increases in
areal size and reductions in thickness of glass

W@ aegtemses have significantly increased the cROpUS2004/410394
and the challenge to manufacture and transport the
gl ass wi thout breakage or contam nation. [0006] Wile
certain efforts have been madé to neet the increased
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therefore, is a nethod and apparatus for transporting
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t he .drawbacks aof known mnet hod descri.bed above. .
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di sengage the article during unloading. [0009] In

Focthe dapwertaiiomotdasesie slass Datelathere herrpe Wehmixed results.
TALRSYeO fnel I IRRRRRY df sBes@b i théde obvﬂ%a%%?ta of MehlgN& is
having at l'east one support nenber and ‘at |east one
stugct, ipattivglankgras dhie. arddi eimeisivod oftiscubsicitesdesreasegagl thgir

iﬁcgpof t(’}g articles with one or nore of the

WHNTSHA 4§ e hber s and securing the articles to one
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1 th.the,acconpanying drawing figures. It is
Q‘Fﬁ?fg%epfga"?hat the vari ous VIO 2004/ 103862
PCT/ US2004/ 010394 3 features are not necessarily
drawn to scale. In fact, the dinmensions of the various
fSaunmas¥ may be arbitrarily increased or decreased for

r c t LRI L OF ' ' .
IPOR ol HoshiaeRls B67 6 1Rl cntihoh. i Bpabulfiof gansporting
afrti¢les ®81udBs providing a container, which has a at least one support member and at

least one stabilizing member. Each of the support members is adapted to engage at
least one of the articles and secure the articles to its respective support member, and to
disengage the article during unloading.

[0009] In accordance with another illustrative embodiment, method of transporting
articles includes a container having at least one support member and at least one
stabilizing member. The method also includes engaging each of the articles with one
or more of the stabilizing members and securing the articles to one or more of the

support members.

Brief Description of the Drawings
[00010] The invention is best understood from the following detailed description

when read with the accompanying drawing figures. It is emphasized that the various



accordance wi th an exenplary enbodi nent. [00012] Fig.

2 is atop viewof a container for transporting
W@raosad3ss2 i N accordance wi th an exenpl ary enbpdi/Ds2904/010394

[00013] Fig. 3 is a perspective view of a container

for transporting articles in ccordance with an

exenpl ary enbodi nent. [00014] +ig. 4 is a
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scyrect descr.i tlon sent .i.nventi on.
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provided with a plurality of support members 101, each

o1 sxEpkrnagbodimepkast one stabilizi ng menber 102
adj acent thereto. The stabilizing nenbers 102 are
adapted to engage the articles 103 and secure the
dbéthitéEPeskdiptivgai nst their respective support menber

d ri g transportation_ of the articles 103.
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[00017] Fig. 1 shows a container 100 used to transporting articles 103. The
container 100 is provided with a plurality of support members 101, each of which has
at least one stabilizing member 102 adjacent thereto. The stabilizing members 102 are
adapted to engage the articles 103 and secure the articles 103 against their respective
support member 101 during transportation of the articles 103. Illustratively, the
stabilizing members are clamping devices. The container 100, support members 101
and stabilizing members 102 are made of a material that provides the requisite strength
to support the articles 103, and is readily cleaned before and/or after use. For example,
aluminum may be used.” The stabilizing members 102 may have a cushioning material

(e.g., rubber) disposed thereon to provide a shock-absorbing effect to the articles 103.



[00018] During |l oading of the articles 103, the
stabilizing nmenbers 102 are adapted to be di sengaged

WO p@aiodse2 articl es 103, and after the articl esP@r/Es2004/010394
| oaded, the stabilizing nenbers engage their
respective article 103 to ensure its secure transit.
Wien it is desired to unl oad % he articles fromthe
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applications when the integrity of the articles to be
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apparatus and method. Clearly, the artisan of ordinary skill having had the benefit of
the present disclosure will recognize that these salient features, and their legal
equivalents may be applied to effectively transport other articles as well. Examples of
other articles include, but are not limited to, electronic equipment and devices, optical

and optoelectronic equipment and devices, and laboratory and surgical equipment.



other articles include, but are not limted to,

el ectroni c equi pnent and devi ces, optical and
W@pi0ard386t r oni ¢ equi pnent and devi ces, and | abPCHUS2094/010394

and surgical equipnent. WO 2004/ 103862

PCT/ US2004/ 010394 5 [00021] Mbreover, the artisan of

ordinary skill having had the benefit of the pr esent
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plurality ~of support nenbers . One or nore, if not
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| mﬁ@feﬂl@ﬂfohﬁécbwtm ehecdfitaiicd 200.2BQernativel$, e iop ehdraef Bbtll, of the
for stable transportation of articles 202, which nma

bBIPPPT gl erif Lifagy brinsartndiiptedhe gontpinprd 09, andsequred therein for
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di fferent .t hickn areal . di.nensi on or both in the
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ff@reﬂf h?(ﬁkﬁe &Eﬁézﬂ ditR Eﬁ%%r?o@&)%hf F{ggé}ﬁﬁlﬁer OAS can be appreciated,

jUS I's p033| transport
alryt haolirgesonsf orvigaTy ioh gletshpmrhmmbemd@/l oemowdble, vandjistgble, or both, it

ar eal .di nensi gns O cours the stabilizing.devi )
Sosoriye BengrruRigesar e fighis At g VAgitees] Gmensions.
tOECAHRD el stdMRl Sevidhh 208 Yn R e dhiyMBdiYos a@kvell. It is noted that
noveabl &/ adj ust abl e. Moreover, the support nenbers

2be sumgﬂrtememb@e 2@b| am' &d staéiom;ryr @nm@dblwadmstahhe Moreover, the
cont a| ner
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event ual | e cut_to size and divided for use as
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St‘;eémt 14 Sze WL BB BISE 0y d RIRTEMT AR SHAS iR 891D
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t hese . di nensi ons are ely for purposes of
PR AIORT ol 40 313kt FRPLPXIGY 3@8-63% Qf course, these

dimensions are merely for purposes of illustration, and it is noted that glass panels
having areal dimensions greater than 1m? and thickness less than 7mm may benefit
from the present method and apparatus. In particular, the dimensions of the substrates
are limited by the capability to fabricate them in large areal dimensions and/or small
thickness; and are limited by the capability of the transit vehicles such as planes and
trucks, etc. Moreover, it is further noted that glass substrates having areal dimensions
less than those noted, and thickness greater than those noted may be transported in the

container 200.



havi ng areal dinmensions greater than 1n2 and thi ckness

| ess than 7mm may benefit fromthe present nethod and
w@ppanedses. | n particular, the di nmensions of tPEI/US2004/010394

substrates are limted by the capability to fabricate

themin [arge areal dinensions and/or smnall

t hi ckness; and are limted by % he capability of the
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t [ 0 W, ; [
e OO BlonED R RGRL b b Bl o lonhec S Wbport memgbars on
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3 as well.

[00027] The apparatus and method of the exemplary embodiment of Figs. 2 and 3
enables the loading of the articles 202 with the stabilizing members in a deflated state;
and after loading is complete, the stabilizing devices 203 are inflated and engage the
articles on either side thereof, and engage the support members 201 on their other side.
To wit, the stabilizing members are disposed between the articles 203 and the support
members 201. This illustrative arrangement allows for the transportation of the articles

substantially without breakage, and substantially without contamination of the articles.



i ncludes the stabilizing nenbers 201 inflated and
engaging the articles 202 on either side thereof, as

W@ hano3sdhe stabilizing menbers al so engage t hECHUSO4/010394
menbers on their sides that are opposite the side
that engages the article 202. _This is shown in Fig. 3
as well. [00027] The apparatug and net hod of the
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Ya

sppipaer i@ arbipReT Erenersil) déFofRla thedpaeasias feystructural
S TP BN AR e
widanmghasd i essilyt déxned before and after use. The container may be cleaned
before use, or after use, or both using a suitable cleaning solution.

[00032] Additionally, it is noted that the container 100 may be collapsible, so that
after shipping of articles, it may be returned easily to the shipper for further use by the
shipper. Moreover, the container 200 may be the container used for shipping, and may
have wheels (not shown in Fig. 2 or 3) or other form of locomotion for facilitating the
movement of the container 200. Alternatively, the container 200 may be a cassette that
is inserted into another container (not shown) for shipment. The container 200 would

have wheels (not shown in Fig. 2 or 3) or other form of locomotion as well.

Beneficially, the container in which the cassette is disposed is easily cleaned after use,



seal i ng nechani sm (not shown). After transit is

conplete, the stabilizing nenbers 203 are di sengaged
w@na4tibssenrti cl es 202 are unl oaded. [00031] ThECT/US2004/010394

contai ner 200 is and the support nmenbers 201 are

illustratively alumnum O %ourse this is nerely

illustrative, and other materifals may be used for the

CRALA! rl‘)%rs g@&txﬁﬁ? aﬁff%ﬁ%ﬁle Ghe cekte i8Il Yor hifinent.

mat er Ras 1 structural strength to prevent
dbnagmmﬁsﬂmhémmsubmm®wvdﬂbbmgmhmémspokﬁmcmuhumrenammﬂed

erile aft cl eani and ea cl eaned before, .
) ¢ oGt it S REEE SRR MirBmnlyS BEbeBERCA gf by Loontiner
Y8 thaPls l@ﬁde@rﬁdﬁ% fhe 16, OPEEuIS K isAnSrdyt 1ﬁ9§t@atﬁfle AR 1ﬁ his and
solution. [00032] Additionally, it is noted that the

othet ainhedinb0B, thayides) obiticapsiabice 20@ may hardapi¢d for removal so that

n articles be.r et ned asj

ool bl o, e Y P AARSFR s Rfimen
EONAR b8 dilde Néngd e fleensRthe eéntbzllﬁeldtofrﬁ?lﬁllrﬁﬁb i dt@sses and
and may have wheels (not shown in Fig. 2 or 3) or

étrﬁéﬁoﬁﬂﬁﬁf%‘fleﬂ%wg 86 for facilitating the

nt

(BF e Bupl Gl PRBOaRR ofthl SR inknkton [ \bscribed in
aamuharonomm Rigaet ax(drfot Tlsib exenpligrenshuidpm@inthas didlar attributes to
cont ai ner 200 woul d _ have wheel s (not shown in Fi

dhe ggen{pllargpwgpdlp@mﬁ %pcqtgéélﬁﬁtf@bfqr franspertmg of glass su str%tes

t
Sr0EE kv ARl e o S aan fes

RGNS DO DMOBE 4F nd naore, afﬂlye Kaitstbsiesmibid labgveai A sughito the

| t th tt | f hi t.
Hhieat adeotermon (RASE it PRAGERGRRY be recel ved | n
F00U38RN LigNgliRdviih &ﬁltdlﬁerm©@%?gecorda§%@9\%ﬁh allieR@hpMry érhbodiment

i's noted that the exenplary enbodinment is drawn to a
ob Hiegiressnt mzcmlonh aihe icenthingriée) lﬁaswﬂﬁmmeg mephanGme4lr and 402,

it AR EYabk kg B mp RSk, ik p ey B0 By be

2aaplethaf @ rdlypsmwﬂ lan&tBert dbataindr B&r tedukit 6 B&scAB fBvywebe
| oaded fromthe side. It may be useful in such an

Srisaratively: thecontringedQ) Hop e e sendylanganyvoHywherds 41 beysimilar

t d st
dormt Ao bR St R Bt B b 50ai) “another

Q&GII.‘B]S] ar s evib bebomendleanér dshiee presse déschpuﬁnpﬂowbdissnechamsms 401
described in conjunction wwth Figs. 4 and 5.
aR¢ At spqperatiely cRase Sahdlidngmerber403 ap¢ ﬁ@@%nemﬁgs 404, to

%ﬁﬁlﬂls ait]ds gp&gh% t11'?‘F §f§ebﬁ’1%§r &JH;% ﬁa%?pc{)r%grrl. The stabilizing

transportin bstrat
andntelre403 Mchupp(nnmlehﬂoprstﬁlﬁ)é upefey htveexenpplaany or soft material

?rrbodl %EB thelrggn w%m% engages the glass in the non-quality area. As such
members 403 and 404 provide the required stability during transit, yet provide a
cushion for shock absorption.

[00037] Illustratively, the stabilizing members 403 are clamps. The stabilizing
members 403 are movable along the shafts 405 of the clamping mechanisms 401 and
402, and the support 404 members are fixed in place. Alternatively, one or more, or all
of the support members may be moveable as well. Moreover, one or more, or all of the
support members 404 may be removeable. As described above, the ability to move

and/or remove one or more of the support members provides beneficial flexibility in



contai ner having many, if not nore, of the attributes

descri bed above. As such, to the extent feasible,
w@eowmnessbrat ures wil Il not be duplicated. [ 0003B(T/BS1904/610394

shows a container 400 in accordance with an exenplary

enbodi nrent of the present invention. The container

400 has clanping mechani sms 401 and 402, which are

|4 'slﬁ(;r[ Eu‘fﬁ e¥ o'f@ﬁ%%tﬁgﬁcﬁﬁe@b Sl %ﬁ%ﬂb&éﬁn& spe llg dlt 1is noted that

contal ne cassette that iIs
ath@tsltp@r)rtamnlaarmwe usefiully meads iof, oa gredesitdi vingliy aasbbstmnally

ernativ aigher 400 may be a stand-al one
ﬁ%“ﬁ“‘i‘ ]af ‘%%aélsgqh ‘gio Usimilar formof |oconotion,
S[@@djssqs IrPt!hle %k&nﬁfar;bﬁﬁﬁéd"'ﬂént df@@g%lhe%alﬁ\@ hlechREQRPA01 and 402

cl earer he present descri ption procee S,
rAse h@trﬂnga@ddfmd thg edntaper Me@@ufmeﬂoydlag gaiipdes for transit. A

SR AR 202 AN SRR TR i s

Bk BEtht SABERA @binBErs 405 endtheRippor membeR Ml & shBwWn in Fig. 5.
and support nenbers 404 usefully have a conpliant or

sE?eﬁe way e leaded pathghe cc?ru@a@frésootah asbght inclimesh thawgtigles 405 rest
o 555 5 5 b, i A b FEERS Bc onc

tcﬂamng meyhammsnw 1dmda402czns hotoated, avhicthdralv tho slmfrstzlios fin the

[ Q0037] IIIustratlver, t he stablll rs4
af? Tectphiiys . Them engagahiic rosPrgHverEey Jltz?ﬁw sdhe g @g

Z}hgﬁgerg he3 %B@ftﬁessu‘}])gért %erﬁﬂé?s 4:d4a m'sﬁ&t%&hﬁ}ﬁj?(tg@lcég bottom pad

402, ‘and upport nmenbers are
pl0&cm. therttetaral thesdoptaimam éO@ easm the, matroradfl the axftictek during the

GHORH o 5 acon 4B ey S0, TeBsen iy iy Bha sSparee

r@EhuR3PhRY bAThIBS o BEsk FIRY Sontdiig, AR frbd the sdRY Raterial as
and/ or rennve one or nore of the support nmenber s

ﬁh@wrdagerdmeﬁluumlwm)‘ ek tesited with asubsbupiely figReses material such

2604/ 0103 ansporiting articles of various
%% fgﬂla‘ea?ﬁ’géfml‘:ﬁ%ﬁ%lﬁ% Bhs. Finall y, it is noted

t[be@39]t hBeﬁémﬂaH;t tHERSBEDE in m emY&R 1408 lpyovidslgeabilityi thé €orce
coated with, a substanti al frictionless materi|

al
spphedte ti[r@g]agsqs@pt)rate{ @Q@g‘g]ie # Felathehevwafpmeloyce to the articles 403.

TR Senbbit s SHARIRE BERLIP ol a0
I anaﬁiim @)rarahaﬂérfsSnftlw glhgsafhumn bue énd tplthe athet. YFarfexamplecthes
gl.ass .subs i n between,

ates)_is then_ | oade

BB 1 G TBEIBRS SR BRRHIIT AP GhkEBERDeAS VERERoms in the

OB PRN Ins B TREL B 149406 RShSPRWedRe Ethortmembers 404 could
result in a support member’s (403) engaging the top end (e.g., 411) of the article 406 to
the point of breakage, while the bottom end (e.g., 412) would not yet be in contact with
its respective support member. Likewise, if there were no flexibility in the force |
applied by the stabilizing members 403, and the one of the articles 406 has a different
dimension than the others, or the articles 406 are not in the same positions relative to
their respective stabilizing members 403, or respective support members 404, or both,
at the time of actuating the clamp mechanism 401 and 402, a disproportionate force
could be applied to one or more of the articles 406, and there could be breakage. Thus,

the spring loading/cushioning provides the needed flexibility to account for the



These may be | oaded with the container 400 at a slight
incline so the articles 405 rest against their

w0 e®paeIssye support nmenber 404. After all of tPEI/US2004/010394
articles 406 are | oaded, clanping nechanisnms 401 and
402 are actuated, which draw the shafts 405 in the
di rection 407. Thls engages t he respectlve artlcles

4939%%%:0%1?@ httheor%%.gQﬁAAJs %1'1 E%tgaggtg @Hf#%te?s?% | on Eeslgostrate to the

hekt.om pad 408 on the interior of the container 400
eases the notion qf .the a tlclese%ﬁrlng t he

tAO40) o npdtenths stahtizing pembers 40% arerdiawp gite BRSTHAY tﬁ%@
P S ST Ul DO e
cmdyafbn'eans@ertgmmlmmﬂw casanul theohsomdsion ofitha exemplary
subst.anti al.l tionless materia

£5¥ ogﬁ)e?r)ts d 11 0¥ %> [FRNYN, &W‘%msearﬁﬁ?sgfql% oaélf%&}%@isired end of

Bﬁaﬁ@gdrﬁhg\{ﬂexém&&emtlﬁ i doﬁta’ﬁgar map&(a&lp%) %hepgtamﬁﬁg members
flexibility in the force applied to the glass

0B snayaaxéendtadongrtbe Mfdféth @f thesl agti ¢less oy mai bk disprsadrasdy #tghe corners

the e 40

el rBatle B e LA ol AR BFERRB0 S tqBus atone
ftle ar¥ialeb,adsivadlisa ¢dinBil@ionl A sisest lovatiome end to the ot her.

For exanple the wvariations in the dinensions of the

400U ] £ r Aienihs adticdesase laadedimgrsthe contaipgr 00, iadilAQ9rs disposed
|
LR KSRGS AR Sl el proven

soppatitativardoeing srafsi03As éssgaigsdigfoneetht opnteiner heay be cleaned after
411) of t he artlcle 406 to .the R]lﬁnt of breakag

Wi+l 8 p BseollansiRipg Adter Fansit4g sgmplste, theita 1%%% @@mbﬁrs 403 are
i

PR 0 S ORI S SRR TOER e gors 1.

whé4@2aﬁhbaﬁwh§4ﬁénbeﬂmm%ﬁﬂdamﬁd1he one of the

es has, a f er ent t han, t he
T000B) °° Bl R Se e b sLy, oo 37 s oRiaer 400 may be
Q%b{vdﬁl’@&rﬂ&{dﬁ{g MBclEO404. MRithis LEKP LGS NS aSitRD hhiZhded loaded, the
menbers 403, or respective support nenbers 404, or
Isisters) waald bévpositionsd end sesladaniangirtiplt mtnmen fordtensnsitation.

2, a dl rtiqnat cou
100G 288 B RRE ek AREHER it G5 Reciin thropep o
GRdehishiBreo DexR ARG S embbditentst H&s Apdrithd modifications of the 1nvent10n
| oadi ng/ cushi oni ng prOV|des the needed flexibility t

el derprasnt topac Weyipg oulinayg el it agsyn pigho kerefi of the
ﬁ%%%ﬁgcﬁ%c%suw eSl?CﬂqﬁédlﬁEat%ﬂ%h?& bzﬁ{e}ﬂﬁohpar& gl%hgcieegfiﬁ the scope of the

rate siZe fromone su
[appaaell chimer the stabilizing nenbers 403 are drawn

into position, the clanp



mechani sm 401 and 402 is | ocked in place by |ock

handl es 413 and the container 400 is ready for
WO e@asmsst ati on. As was the case in the di scusRCDOSWN4/010394

the exenplary enbodi nents descri bed above, many

variations are possible to neet the desired end of

transporting the articles 403 Yn the container. For

Eﬁgggkg% the stabilizing menbers 403 may extend al ong

h of the articles, or nmay be di sposed only at

t.he, corners ereof. These stabil.izing nenbers 403

clouL}IbI APYLAIQT EF%SB%[@@ 35?518% HYPPISR&t i ons al ong the

articles, as well a conbination of these |ocations.

[ 0004 BcopfHTER; the articles are | oaded into the

container 400, a lid 409 is disposed over the

cont aiahbeast4@e stablzilg dembef add y provi des a

substantially airtight seal to prevent contani nation

dur i ngit Idagnsie suppdst Member, hddrebetheneleadtloae sabilaimpanenthyr is

be cl eaned after use, and may be coll apsible. After

daﬁ%g’[é('l to éo%p&%ﬁ%l? kfRigage rﬂt@leﬁEtQﬁb lolF Z1eNSti SRR Sk IhPdtQeast one

sengaged romthe articles by reversing the novenent

r%tg/cle Eoeér"]cll‘gagpér{%o &19 %{efrt%g}?jl @cE&séi%%%e t Ia%t eé’ﬂcc%eea‘f‘t d&Q éuring

pr viously, the S|de(s) of the contalner 400 may be

W8t e for loading articles 406. In this case
after the articles have been | oaded, the side(s)
Vi LAl aprargsesastieeifrddn ghdmde sberein the ahleastionp glabilipterrdement is
for transpotation. [00043] The invention having been
delspted exbeeine dduai.| i n connection through a
di scussion of exenplary enbodinments, it is clear that
M AAH bsatNss etitddia clammen Fireier campﬂlsﬂ@@atapm beftlainPing
one having ordinary skill in the art having had the

%fahltsmoc[qattrg&fes ﬂ{ees?ﬁﬁfmg% gl%hlgﬁfé [r8lativitd I?h@ﬁﬂ%p%i‘t%rh@ﬁ

varla Ions are 1 nc In the scope of

(fﬁp nded %#%&ﬁ%?& 04/ 18;/ 8&%@?—/ i Jeat 8)%‘51{5%%(&%5 mithber and

conpr|S|ng a contalner at | east one stabilizing
riherideast gheiswpport daesrbes At disnased In the AUERNCKvher ei n t he

at |east one stabilizing menber is adapted to

coofe rpparates §s repitaigio ciim| le sderedmtheshbntainsr sradapied o eqltppse.
secure the at least one article to at |east one

S81 PAR bbpAIBAD &Y recitdibintobuinhi 23 engaddethefidis dsgastandiee at least one

article during
stabilizing element is inflated during the cooperative engaging of the article, and
deflated during the disengaging of the article.
7. An apparatus as recited in claim 3, wherein the container has an interior bottom
surface that is substantially frictionless.
8. An apparatus as recited in claim 3, wherein each of the at least one stabilizing
elements has at least one cushioning surface that contacts a portion of a respective one
of the articles.

9. An apparatus as recited in claim 3, wherein the at least one clamping mechanism is a

rack and pinion mechanism.



unl oadi ng. 2. An apparatus as recited in claima1,

wherein the at | east one stabilizing elenment is
w@omptiexsel o receive a fluid. 3. An apparatus aBCT/ES100€010394

inclaiml, further conprising at |east one clanping

mechani sm t hat noves the stabL%izing el ements rel ative

to the support nenbers. 4. An@apparatus as recited in

GloaiAn %@mra%ireoi&a% 8fairh 8 2% herCash 8PIeIaZ 1a8t JHBIPS&ping
and t at | east one support nenber are disposed in

the.cont ai . apparatus as recited in claim1l

\ﬂ%eé;}l%ﬁllﬁ&l?h%%%gﬁ?%dﬁ&;r is adapted to collapse. 6. An
paratus as reciited in.claim?2, erein the fluid is

3P S haris asaositode Bt g herEinal AEe o et passupport

inflated during the cooperative engagi ng of the

anembdreis statignaryaelelive e eomgnehe di sengagi ng of the

article. 7. An apparatus as recited in claim 3,

Ville rAai appbtatuscant@teden clhhas 1awhéminent lenst doet dfdie atdewst awesupport

that is substantially frictionless. 8. An apparatus as

e&hbepdlisi dapte@tdindve WiRFRItM tiRaGhHtagfert he at | east one
stabilizing elenments has at | east one cushioning

rf . . . rii . i
af VREREhRly £30LERNR AR bARKOL 1L SRR H3cREFue support
3 erein th | east . one ¢l ampi.ng nechanismis a
Iebn & WS i e e RORVES B08P%0 3562
PCT/ US2004/ 010394 12 10. An_apparatus as recited in
cidaiR appayaes asiTreiied dm clopm | hwherein & deast ifeof the sippPH gnembers are
mechani snms is spring | oaded. 11. An apparatus as
nefeptabwiththe¢amitamer, wherein at | east one of the at
| east one support nenbers is stationary relative to
tite Axofypatdey as récdtedAn chpar ahetsinathe catthinedisiarcasdetié thalis loaded
wherein at | east one of the at |east one support

REFR S fRYRRERMalign.mOVe rel ative to the container.
13. An apparatus as recited in claim1l, wherein at

| S . . 0 ) i .

55bn Rl SR 1 AR LB A, i

gggar atus as recited in claiml1l, wherein at | east one
PHA%ypport nmenbers are integral with the

cont ai ner. o . _ o
17. An apparatus as recited in claim 1, wherein at least one of the articles is a glass

substrate.

18. An apparatus as recited in claim 1, wherein at least one of the stabilizing members
is adapted to be removed.

19. An apparatus as recited in claim 1, wherein one or more of thé stabilizing members
are adjustable.

20. A method of transporting articles, the method comprising:

providing a container having at least one support member and at least one stabilizing
member;

engaging each of the articles with one or more of the at least one stabilizing members

and securing each of the articles to one or more of the at least one of the support



15. An apparatus as recited in claim1l, wherein the
container is a cassette that is |loaded on a structure
WO eoo4tiemesport ati on. 16. An apparatus as reci t BCI/U82004/010394
claim1, wherein the container includes a device for
| oconotion. 17. An apparatus recited in claim1l,

wherein at | east one of the articles is a glass
sbhsbdrat e. 18. An apparatus as recited in claim1l,
wherein at | east one of the stabilizing nmenbers is

adapt gt ReedidRY 8dim 28, th@&e?ﬁﬂ%ﬂéﬂ%gﬁ?’ﬁgiﬁ% I Rfledothng the

claim1, wherein one or nore of the sta

are.a nmet hod of transportl ng
TS S i R GrigBe n B SR8 ai ng & cont ai ner
Vi n Ieast support. nenber and at | east one
2—’3 %} ﬁ}o,q S ToRd @%Cla%g%gvh?gelagew ¢frthe pideast ppe stalylizing
with one or nore of the at |east one stabilizing
rreerlars proxfie aseshion teytheaeticlest during temnspartaient o one or
nore of the at | east one of the support WO 2004/ 103862

RGTAUR2A6d AOB0BEHIN cli3m 20ewiherein eadh of hemeldasicbr@she stabilizing
recited in claim 20, the nethod further conprising

HhEERGR B Qe & redéibe glags duri ng unl oadi ng of the
articles in the contai ner 22. A nmethod as recited in

@4%%&ﬂod g\ﬁ% ﬁécf]m%?a%ﬁl ﬁH}x%{ ﬁcgmé‘r?s?ﬁ%?tqgﬁt 8llleaaampmgn 9

ers provi e a Ccus es duri

tra ort . s.recited in clalm

hEPRREh uBt s e o Steodiute Ah et apRie Beopeetive one
msrrbers is adapted to receive a fluid. 24. A nethod as
Pé&h@taéée%%mw&pmrmmfosﬁt her conprising at |east one
clanpi ng nmechani smthat noves the at |east one
gbald\ miethodgs edcitad int clriel 20, iwherdio the at dentemtel stabilivieg mefmber and
the at | east one support nenbers. 25. A nethod as

techttiedt bite SippbindhbeyhiRrdipdsddia tRd cdrfasdr. one
stabilizing nmenber and the at |east one support

PRI SRS 0% U BEprahy, AL, e
23. domethod @s recited in clalm 21, wherein the fluid is as gas, and the at least one
stabilizing element is inflated during the cooperative engaging of the article, and
deflated during the disengaging of the article.

28. A method as recited in claim 22, wherein the container has an interior bottom
surface that is substantially frictionless.

29. A method as recited in claim 22, wherein each of the at least one stabilizing
elements has at least one cushioning surface that contact a portion a respective one of
the articles.

30. A method as recited in claim 22, wherein each of the at least one clamping
mechanisms are rack and pinion mechanisms.

31. A method as recited in claim 22, wherein each of the at least one clamping
mechanisms is spring loaded.

32. A method as recited in claim 20, wherein at least one of the at least one support
members is stationary relative to the container.

33. A method as recited in claim 20, wherein at least one of the at least one support

embers is adapted to move relative to the container.



27. A nmethod as recited in claim?2l, wherein the fluid
is as gas, and the at |east one stabilizing el enent

w0 2004nbIset ed during the cooperative engagi ng OPCT/HE2004/010394
article, and deflated during the di sengagi ng of the
article. 28. A nethod as recifed in claim?22, wherein
the container has an interiorl%ottom surface that is
sib! ﬁ%b@%yecftéd ﬁltdlﬁﬁl ﬁf%vhﬁ?e?n atAe IR HROGr A8 af RE{tIBE siigbort
claim 22, erein each of the at |east one stabilizing
alcartend is aligsedito Hegambvahfomiubhémmiing. sur f ace t hat

ntact a.portion. a.respective one of t articles.
35 Abhapn Garea ST CR AT i Al 5o o e MibnskfBgpers e
el wlk @Ricoffitnes] anpi ng mechani sms are rack and
pi nion nechanisnms. 31. A nethod as recited in claim,
28, Anmetheilas eestipd of claihe2Gtwhetsis theqataies ifgn eagsette that is loaded
nmechani sms i% sspri nﬁ | oaded. 32. A nethod as recited
O PO TARRPHFRCLt | east one of the at |east one

3P ROfEthodRERRItEd irSclsild, artREdin bieleadt bue of thetahtirles is a glass
container. 33. A nethod as recited in claim 20,

whlestidfen at | east one of the at |east one support

70 2hBstRe AR B B Cabrg B R oul O S LR members i
raggpte@th baremloaédn 20, wherein at |east one of the at

| east one support . nmbers is .adapted to renoved

{300 TEOF Ih e clamn 200 HSFHB ANGST Pt Qfgﬁe FADIL PG ppembers
%Qeadé@é?{ﬁﬁé.n at | east one of the support nenbers are
integral wth the container. 36. A nethod as recited

in claim?20, wherein the container is a cassette that

Is |oaded on a structure for transportation. 37. A

met hod as recited in claim 20, wherein at | east one of
the articles is a glass substrate. 38. A nethod as
recited in claim 20, wherein at |east one of the
stabilizing nmenbers is adapted to be renoved. 39. A

met hod as recited in claim20, wherein one or nore of

the stabilizing nenbers are adjustable.



