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Dl FFERENTI AL PRESSURE FORMED LUGGAGE W TH MOLDED

| NTEGRATED FRAME , BACKGRCUND OF THE | NVENTI ON
Field of the Invention: 5 The invention relates generally to
vacuum f or NP %RI8Rr essure - formed products and prPOTASSEHs20
particularly hard sided | uggage. Background Art:

Hard sided | uggage usually consists of ‘two shells, commonly caIIed

contai ner. The shell frequently I s shaped as a rectan oX wWith
rounded corners whose open side edge. The
- peri pheral edges of the two shé@hé“gﬁbﬁﬂﬁﬁFﬁyTﬁ§H@%#@ﬂ@%@nd to one
anqQt her, so that Ehe Iid shel |l may be pl aced, concave side down, upon 15
t he base shell w }i de up, so that the respective edges are
al i gned and/%% in cont,gh So .arranged, the shells n%y t hen he
cornect ed by Thinges aniih® invention relatesdepstally 3o veruym PH“?%@“QNes%e

deflneacontalner WI accessi ble interior

principal objecti ¥ ?ﬁpﬁ'z#&c ?ﬂiﬁ"’%@fﬁf FeP ﬁ'ﬁ'l?f"r?éleq?"? sidspduegnee, oo
case that is at o%m%&gﬁ%#htwel ght and strong. Besi des being
punct ur e- proof an ‘e, a hard sided case of ideal strength also

1 oxural for ces. i T or S, Sosd NgBf BURIN HaHeng oF oh HENE it °CF o'

1ty 1's desir e 1na d sided

case, an advant agggfifd B%g; I %nd d bEAsHeNS Lﬂghfkhhﬁ idally i Iflade/ from L

25 ability to wthstan orces w t hout ue anolnts tw sting or

1 /39
PCT/ US96/ 10 09€ %Raet of thermoplastic material that has been molded in the shape of a

a lid shell and a base spgg h SUR
sheet of thernoplastic mater E i% EQ’-‘ M % ﬁﬁpe of a
gul ar

container. The shell frequently is shaped as a rectangular box with
rounded corners whose open side is defined by a peripheral edge. The
peripheral edges of the two shells substantially correspond to one
another, so that the lid shell may be piaced, concave side down, upon
18 the base shell with its concave side up, so that the respective edges are
aligned and/or in contact. So arranged, the shells may then be
connected by hinges and reieasable Iaiches, as-known in the art, to
define a container with an accessible interior space.
A principal objective in hard sided luggage making is to provide a
20 case that is at once both lightweight and strong. Besides being
puncture-proof and unbreakable, a hard sided case of ideal strength aiso
resists gross deformation of its overall shape due to external torsional or
flexural forces. While some minor flexibility is desirable in a hard sided
case, an advantage of hard sided luggage should be its rigidity -- the

25 ability to withstand forces without undus amounts of twisting or
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bendi ng. Twi sting of any type of |uggage can jeopardi ze the |uggage
contents, and may al so danmage hi nges and pronote |atch failure.
Shells incorporated in hard sided |uggage are nornally nol ded usi ng

one of two r@gg&g&&yri ng processes. Injection nolding invo*é‘ﬁﬁs%n 0 t he
I njection, under pressure, of nolten thernoplastic resin, typrcally

pol ypropyl ene, into massive steel nolds to formsubstantially conplete
shells including integral_frame and attachpent points for wheels, handles,
etc. The nature ofPepdingetTwistingpfany tyreetiuggae fan jaapardizs ihe luggage
somewhat the ultimate configuration of the nolded item Ié%efction 10

mol di ng al so r equicPBtENt$ANE DAY AlspHamage pingps. 80d, promgte iaiab fallyie., can

b SxpenSive L0 SCaul g e L R A4S R bR B
AR = M ELR E A —— AT
R e R AT P
Do 292015 o i) bR B ot FEHHR Bl oL

the sheet and the JRBgincl iAokl ik bl sxbldhiblald ol 15/ GBkelPrididd)®

20 ol d. Alternatlveq ure no ves the creation o

vol ume of "positivge, %trﬁdﬁ%ﬁﬂﬁe%&@ Moiding Prodetsés dRd Machitery hl{?ﬁ{a

opposite fromthe nold, ow ng or pushing the sheet to

mol d.  Moreover, preynidifitat b UtiHatd Eonligaration ot thetHolaéd i8Rt Injection
frequently are sinultaneously perforned within a single apparatus, and 25

such conbi nedgpr oGAGHIRTY S8 PéduUIes thé Bsé N YehChighpresdies spstein, hich can
2 . WO 96/ 39893

PCT/ US96/ 10020  be expensivéaolicauire aflt tgaintain)| sriswhith rape linkt rodacts
"vacuum form ng" or "pressure formng" are used, this disclosure

shal | use the genevariety andrapid product hodification. di f f erenti al form ng,"
meani ng vacuum form ng al one, pressure
The other main process, commonly called "vacuum forming,"”
~involves forcing a haatéd sheet of thermoplastic against a male or female
15 moid. The driving forcé ié provided by a pressure differential, so that a
difference in air pressure on opposite sides of the sheet causes the sheet
to move against thé moid. Strictly speaking; "vacuum forming“ refers to
the creation of a "ne_gaﬁve, * or reduced pressure in the volums between
the sheet and the mold, thereby pulling or "suckin_g" the sheet up to the
20 fnold. Alternatively, "pra_ssure molding” involves the creation of a
volume of "positive,” or elevated pressure on the side of the shest
dpposite from the mold,. thereby blowing or pushing the sheet to the
mold. Moreover, pressure. fnolding and vacuum molding can and

| frequently are simultaneously performed within a singlé apparatus, and

25 such combined processes sometimes are generically referred to as

2
. NBSI'ITUIE SHEET (RULE 26)



form ng alone, or a conbination of the two processes. 5 In
differential pressure formng, -after the pliable heated sheet has
conformed to the shape of the nold surface, it is renmoved fromthe

nol d. The three dinensional shaped shells are then trimed to proper
size and to Wbl 'gfgg;e edge sections (sonetines called Off?crﬁfs age
portions) neede or the process but not formng a part of the tinal 10
product. Conventionally, in order for the resulting formed case to have
adequate rigidity, the formed shell is riveted or stapled to a separate
frame conmponent - ¥BFHHITIMPldinget Mniess the spegific drms: rasLumURITRInG OF

magnesi um al | oys. ,Hi nges are, attached,to,the franes, and other .

hardware and | i ni ng“@gﬂ%ﬁg ing, are Hé?\d'aﬁ{sa{]ﬁgﬂs'{% s?'ﬁv HPe the gepssiclern 15
case. a A di@ﬁdvantﬁgﬁe of §he standard d{';?ffere tial gr essure
form ng p PERSSUE.ATIRIANUAL TAMMING, |, (IPRQIDY; VACUHE TODING; YPNG, IeIsUES | o1 ¢

Blr ﬂrgr enti al pr ggsu&@ﬁatﬂ&%’ %?a]?égﬁgﬁ&?éﬁ trhggtr@og;gljok?%é%?ygf{ ?;jdel y crush
proof and pu.n$t ure propf ?iés f:e%tiél’é%ssurefflo%f"%Ffta't &?ﬁ%ﬁgﬁﬁogg@vﬁgﬁgt ress,

and is subject to both plastic and “erastr. |
subj ected Lo any CARMdRER) fe'sAAGE BItha' Bl surface, it if téfibyed ol et Ner
vely . ¢ I'n e.

hand, is |ight and strong, -but conparati ex| The

stiffness of the faie A dieRgionhl dHapedsnbiPerd t

conpl i ment each other, esgecélbz?'frly:ato_ the _Sca‘f‘ _st?e??k-}f)g?ﬁ{ﬂs}av&?ep_rrgp?rhe 25

Zhell and V\;) hSGI [ 3HRaetdrt i0 HPhiREte¥dgelsaRtiERs [sRtitis calibd oaF6r BaVae Of

- PCT/ US96/ 10020 portions) He8éd ot thb ppsdess but AbE fétimirky fpaPofahg fikapne o
pull through or tear the ° t her mopl asti.c shel |. so, the magnesi um

and al um.num@r angirodulst. ConventioRailye itF 6rdef forthe TBSUIiRg fothfeddask 6 havse: the

frame itself usually - . requires a nunber-of finishing steps because

it is a principal sdeguéwtrigidity, the fornsef sHell i9riveted srastipled sl adepaite Of

| uggage. Also, the frame is typically . - used to hide the raw edge of

the trimed for medrerhekcbmponent -- commonly a/netahframp rextriuded froey alemihym or

encountered in conventional vacuum - F L

magnesium alloys. Hinges are attached to the frames, and other

hardware a'rEid Iinihg eiemenfs are then attached to form the completed
15 case. | | | -

A disadvantage of the standard differential pressure forming
processes for inaking luggaﬁe is the need fof the separaf_e frame
component io be attache& to the shéll. A typical d_ifferential pressure
formed Sh_ell; alone, is réiéftively crush ptobf and pdﬁctu_re_ proof, has

20  flexible strenigth yielding to stress, and s subject to.both plastic and
elastic deformation when subjééted to any éohsidérable loading. The
frame, on the other hand,.is I.i'ght aﬁd sfrorig, But comparatively
inflexible. The stiffness of the framé and the flexibility of fhe shell do not
compliment each other, especially at the icééi stress poinis where the

25 shell and the frame are riveted 6r stapled together. At these points of

3
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form ng container manufacturing processes is undesirable thinning in the
wal | s of the finished product, particularly near corners and edges. This

10 poses serious di sadvantages to container strength, since corners and
edges tend togwB9ehdags POrtions of the contains subject to el Sendggpact
and bendi ng stresses. . Still another problemencountered in
the present art is the "limtations that are inposed upon the shape
of the final product by the . 15 need to renove .t he finished product

fromthe nol d. The Siev#ted,gtiess &iygts; or staples are prong; taull thrgyahprstean then away
o e Tont o pe” SabRTARHE A e B mongeum 58 U igh R ES g 1
th | d b h d id h f . h | ded
e ol st e S BaRd etk of Sed St o rampensb bl 9 1 4
D oduct material | JengresaRuoenaf BrBhingtons peqaee 5 ASMIIRA sshelEd « o

h du ' ' | h I d i h .
i recti on of a5t enpah b T BoBerf pBiE of bdgRoe AR, e Balniiis sywicaly,; <
limtation on the mgqoﬁ{i?én& | g?g%ﬁ%ﬂ*%ﬁ'ﬁgd Q%ﬁiﬁqﬁi é;lfe'il. desi gn, "o 25

I ncl udi ng the design of integrally ggage

96/ 39893 : 0020
Ctagage shel I have ai sATSHI problam raquenty enccuntsre n sonyen ErA LGLAC 02
rotational nolding fBFrﬁﬁ\?éd?ﬁaingll RﬂWnUﬁcﬂﬁrﬂ%p%P?gﬁé%g% lsnﬂ irably fia'irﬂﬁrég in the

have a variety of limtations I n |uggage or exanp

mol di ng and rot at i ORgis PHY MlsHEOSRAGEE &a&}e%mweér@o?ﬂmaad%%fpghis 5

resulting in thin'spots in walls. These prior art processes are als
l'imted 10 aSpéééstdéﬁoﬁilaﬁﬁﬁvﬁﬁgmﬁik\%%&ﬁ% h6inBé @EHerS and
produced, and do not permt ready lining or tinishing of interior
surfaces. = = edges teRdh6 be the pdrtictistdfithe icohteind suifjédtorulokted impact
manuf actured using the - conparatively sinple and i nexpensive
pressure differentiand behdinggtredses. process, but which overcones the

di sadvant ages of present products and ‘i nproves upon the

manuf act uri ng process. /AStilli armthériprebleacéncoumntatred in the present art is the

limitations that are imposed upon the shape of the final product by the

15 need to remove the finiéhed product from the mold. The finished product
is simply pulled straightawéy from the mold once the thermoplastic has
cooled. in order for this sepiration_ to be accomplished without cutting
the molded produét, the mold must be shaped to provide that no part of

~ the molded product intetlo_cks with the mold itself; if a standard vacuum

20  mold surface has substantial brojecﬁon_s or depressions into which
product material is fofced, 5 the_ _product will interlock with the mold to
prevent the producf from being pulled away from the mold in the
direction of attembted'saparation. Unfortunately in the present art, this
limitation on the éhapé bf_the mold has hindered container design,

25 'ihcluding the design of integrally framed luggage shelis,

4

4
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the present invention was devel oped. SUMVARY

OF THE I NVENTION 15 The invention relates generally to
differential pressure forned products and processes, particularly
hard sided | uggage. The contai ner or | uggage apparatus has two

pl astic shel : jd shell pivotally connect ed base shel |,
each shell hﬁéﬁ]"%’%ﬁ bott om and si des ext endi ng tg'%ﬁlr”?‘ﬁl%en t he
two shells are placed one upon the ot her 20 in a closed position with
their rins substantially aligned, the shells define an interior
space t her ebet ween wheluggags| ahelis hgveiaigo heen manufactured using blow moldinge
contained. The invention is an inprovenent in the shells to form’

a frane integrat e®nfirerationahmelding procresesn tRlowameldingoand-totationak maldingdes
alid flange offset fromthe lid shell and defining a lid shell peripheral
25 edge; a |id hanga valety ofilimitations,inluggaaeprplieations. ffarayxample.thiew| i d
shell; a S RN A . o ' 5. WD 96/ 39893
PCT/ US96/ 10020 ~ Molding andyotationahmolding peacepseshavecrass dhickness) coxtel,
defining a bage shrel I|.Reri heral . of hed_ge',i and a base shel | wall
meriber connecPi ng TEEHNG L bR FRORs dn Myplisy, Thess prior artipracesses.ple algg imyted

fl ange overl aps at_l| t a portion of the b fla when t he two
shel Igs are in_pa C|3(§St§g'ﬁ5(§§f'$ so?ﬂé)mp?ﬂ{;‘é'?ﬁ_Sié'aaﬂfﬁgg%ﬁ"d"ceg' and dg Nafjes a
| atch neans, dis LUnom = J . S, for easabl

connecting said F%ﬁ&gﬂ?gﬁéhﬁgg?#lbg%ﬁaﬁﬁlggay{ﬁ%ersém [ a?/ pressure

formed base shell thus o I | | S d

wi th and depends fromt ?3?@22%‘?‘%%&5&@%%@%% tg{'gﬂ{f%twef gﬁ{‘@(@%ﬁt

to at |east a se bk -,h?p?@' ' ; Loy i S i rall

10 for ?red w?t %% ‘gitt“;gr'ﬁg roﬁf'dt’_ Eﬂee x?ﬁ%ﬁ%ﬁ%#%‘f'ﬁ%ﬁ%’e@dﬁigw se?/

th o ndi £ iy : p : i
me(rarber i nt egr‘gll : y ;ﬁ’&@éﬁ;‘, 5_bt W# or gfﬁ@ﬁ%d&'gﬁﬁﬁg*st??éﬁﬁnhgrI | g ésh\évial

si des substant i al | sPhp6@dd upon the mat;lufi&uﬁ_ﬁ_g lpPotelss 2 ARRANER this Yack&Buhd d

shell rim and a lid fl'ange i ntegrall formed wth and extendi ng
fromthe |id shel |thearésent inventior Was delelped! 15 i's alignably

engageabl e w th the__base shell in a closed rel ation to encl ose
SUMIMIA‘RY OF THE.INVENTIO_N o
18 _ ' ‘The ifwention relates gener_ally to diff_er_ential pressure formed
' 'producté and ﬁfocessés, pa.rticullarly hafd sidgd luggage. The container
‘or luggage éphafatué has two plastic she_lis,_ a lid shell pivotally
connected to a base shell, each shel having a bottom and sides
" extending to a nm Whén the two éhells are placed one upon the other
20 in a closed p"ositibn with theif rims substant:ally aligned, fhe shells define
an interior space .thereb.etv)vee'n wherafn dothiﬁg and personal items may
be com:ain'e'dér. . The invention is an inip_rovement in the shells to form
a frame integi'tatad'wi'th each shell. The' fntegrally molded_ frame includes
" alid fiange offset from the lid shell and agﬁniﬁg a lid shell peripheral

. 25 edge; a lid sheli wall m'ember'éohnecting the lid flange to the lid shell; a

5



a space bétween said shells, and when the shells ar so aligned and

closed, the lid flange and the base flange slidably overlap and the wall
menbers define a channel between at |east a seégnent of each of said

shell rinms. The latch nmeans for rel easably connecting neans_for 20

rel easably comM¥E™MY the shells together is disposed at | eBSTUSMA002) | y
Wi thin the recessed channel wheh said lid shall and said base shell are in

a closed rel ation. The invention is not limted to a
combi nation of two dlaeé flapg®otfset from the base shell ead-definingl abasecshellinsripberal
froma sheet of thernoplastic material, 25 characterized by a frane

conprising an integ ;edgeemd;gghagg shell a{alnmberompnecting said base flange to the

6 WD 96/ 39893 : ]

PCT/ US96/ 10020 base shell.; ffbe 4if flange foveriapssaiclepst apertiongfthedase flange f rom
the sheet of material, and runs substantially_continuously al ong at
I'east a portion of tvwaensthe twq shglis are in a closed positjon,; Theinyeptiye apparptushe

invention is to_provide a container with an i ntegrally, formed
frame. 5 5 ingludes aiatgh mapns. digaosad yapn e, wall msinbersy o5 relgasably

LS P WO g
LT cop oformes bene SRR ST S ord b bl
f h i [ ' 10 . L Dt . '
cet Lorth 0 P | e vohPine PSR R8Pl RR e

apparent to those skigl}iqgadsh Ldindihlot the bage rit YahaHadd ale W intdiialy

foll owi ng, or may be l'earne practice o I nve

obj ects and adygnt a%ﬁn@é .v&iﬂ‘?aﬁcf‘!%h}ig@tdmifh@ﬁaiee diiAk membe{B Lik¥vise, the

attained by neans of the .instrumentalities and conbinations
particul arly pointeddigrgfential %&ﬁsgg@%ﬂﬂﬂj lid lsﬁélf‘ﬁas_?_ id shell wall. member integrally

BRI EF DESCRI PTI ON OF THE DRAW t%e acconpanyi ng draw ngs,
whi ch are incorpor at Remed vt BAd depéRding from the lid shell sides substantially adjacent
to at leas=t a segment of the lid shell rim, and a lid flange integrally
formed with and_ extending from the lid shell wall member. The lid shell
15 .is alignably engageable with the base shell in a closed relation to enclose
a space between said sﬁells, and when the shells ar so aligned and
closed, the lid flange and the base fiange slidably overlap and the wall
mafnbers definé a cﬁannel between at least a segment of each of said
shéll rims. The latch méans for releasably connecting means for
20 reléasabiy co.nneéting_ the shells together is disposed at least partially
© within thé recessed channel when said lid shall and said bése shell are in
a closed relation. |
The invention is not limited to a combination of two shelis, but

includes a single shell formed from a sheet of thermoplastic material,

25 characterized by a frame comprising an integral extension of at least one

6
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a part of the specification, illustrate several enbodi nents of the present

20 I nvention, and together with the witten description serve to explain
t he principles of the invention. The drawings are only for the

pur pose of illustrating a preferred enbodi nent of the invention
and are not construed as limting the inve n the

dr awi ngs: Vicoeiiass Fig. 1 is a perspective view of %‘Lﬁ%ﬂ'ﬁ?red
enbodi ment of the 25 | uggage case apparatus of the i nvention, with the
case partially open 7

WD 96/ 39893 - of the sides of the shell. The frame is molded from the sheet of matenal

PCT/ US96/ 10020 |: g rqlEront vi ew of the g .
enbodi nment ; -and runs subsquaah@ 9@'“&"1"?'8 ong, WWQH‘E’*‘PDQ’@&B SB&’&E’“
apparatus of the ntlo showi-ng the case in a closed 03|t|on
o e o partial sApIBAR SpcEkma Aanof o BN € sdutinirulae | o

of *the invention | tlal I eDen position, the'section taken '

substantlally alogegéﬁl& 5W°1“¥?5"44|n Fig. 2 Fig. 5is a
tial t I d ti

paf 1 2L S0 RO, 1 95 kP bl e SRR TE Bt f i procut S

ppar atus. of ?E'eaﬁ'%égﬁ?ﬁ% Wﬁ%ﬁ%@%‘*@?‘rﬁfw‘%‘"?%*ﬂﬁg?gﬁeﬁﬁm&%rt "

el enent s; et mcrease ﬁ:ﬂate?naissfeauﬁ'&g? r\gﬁew of the preferred enbodi nent:

of the Iuggage ase appar at us e invention, show ng the case

conpl etely open; Other objects, aE\hﬂ\taé)es' a'“hdandiiﬂ ?éa%regneﬁd ﬂﬁ%éﬁ's%ébé’t)ft he
hi nge portion of the Fig. 7 nbodi ment

a partial enlar gegpplicaiern bf tﬂwpﬂeaérﬁhnm%hqwme §di€foﬁh§h pért in the detailed
enbodi nent ; Fig. 10 is a partial enlarged view of the

| uggage casqoappaaésch tiéh to follow, takérhi ¢o’ﬁgﬁl&:hﬁ%ﬁﬁlﬂie Sédompdnyi ened
position, with porti oﬁs broken away ‘to show. det aﬁaits n?r@ﬁe | at ch,

handl e, and cat ChdrMAREs) ted in part will become appBieit t8 lhwe QalfaGthtHBQH si de
Vi ew of the preferred enbodi nent of the
: ' " upon examination of the following, or may be Ieamed by practice of the
invention. The objects and advantages of the mventnon may be realized
and attained by means of the'ihstrumentaliti_es and combinations

15 particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWiNGS

The aceompahying drewings. which are ineorporated into and form

a part of the speciﬁcation, illustrate several embodtments of the present
20 invention, and together wnth the written descnptlon sewe to explain the

principles of the invention. The drawmgs are only for the purpose of
illustrating a preferred embodiment of the invention and ere not to be
construed as limiting the invention. In the drein)iﬁgs:

‘Fig. 1 is a perspective view of the prefe'rred' embodiment of the

v 25 luggage case apparatus of the invention, with the case partially open;

- SUBSTITUTE SHEET (UL 26



manuf acturi ng apparatus of the invention, show ng the platen assenblies

In a separated rel ation; _ Fig. 12 is a top sectional view of
a portion of the Fig. 11 25 enbodi ment, the ‘section taken

ZUbSt anti a{/\:oyg‘ggug%%ect ion line 12-12 in ' PCTAUS96/10020

PCT/ US96/ 10020 Fig. 11/ showing the side draw forms in a

substantially retracted _  ~ position, . .. Fig. 13is
sectional side view of tFig.@ri®adrantmiewrofithe Figy /1 embodimentishowi ng t he

pl acenent of a sheet of thernoplastic material to be 5 nol ded;

Fig. 14 is a side sectiofift 3Vp@front view %r‘évgfaoéa%ﬁﬁMPwmqs of the
showing the side draw forns in a substanti al Bf &xt ended position;

Fig. 14Ais a partié‘i'veé\ﬁ'Parﬂé‘B”gﬁégFGﬂﬁ? Ins Glosgd BRSWPNE portion of

t he enbodi nent of Fig. 14, show n ,o‘et ai,l s of thenpé{&h BI ate, side draw
T0 form and seal pl at B8eAdf@Ratal sections|sida vie ejiggage; ¢asg IPHAEAtUS)

position; '

Fig. .14B h ,of the FlLg.. 14A
embodi ment, sho®i ng 9fiiRe '"IV%'““’" "bIFrP@ﬁt[']’g‘%’f"ep[ﬂ"\aﬁ ewl‘ﬁ" éﬁ? g?%tlg%' ﬁ%g?t i on; and
Fig. 15 i [ f t.F nbodi t.of ,FlQ 12 howi th 15 id
it o formm 1 asubdukREntinfy S808 SaBch it ard B b z; ShOW no the o
CESCR T ON CF TV PREFECEER E\PRAMNdong s viow ot thy o, SR G, 37

PRACTI _CI NG THE | NVENTI mprovenents
I nvention pertain tgg};?ﬁ%tt%n s_"bm!‘tfaﬂﬁgﬁ‘ﬁns%t‘g?ﬁme ?,L?iﬁg,:igg@ age, al though

it wll be understoo es o I'nvention

certainly may be used ingjghg i@%ﬂrﬁﬁ{)&e}ﬂf}ggﬁ ggtio_nal QldeABNA1HRB fu rél%lssby-

The advantages of the invention nay i zed _ ~whenever™ It
desired to proypde adppartt@sofitie/inV8ntidH] shoWig 885 of thélidich and handle

t hernopl astic hollow shell with an opening into the shell bound by the 25
integrally formed freéléfents;

Fig. 7 is a top view of the preferred embodiment of the luggage
casé apparatus of the invention, showing the case completely open;
Fig. 8 is a partial eni_arged view of the hinge portion of the Fig. 7
15 embodiment; | |
Fig. 9 is a partial enlarged view of the latch portion of the Fig. 7
embodiment; |
Fig. 10 is a partial enlarged view of the luggage case apparatus of
the invention in a slightly opened posiﬁon, with portions broken away to
20 show details of the latch, handie, and catch elements;
| Fig. 1 1 is a sectional side view of the preferred embodiment of the
manufacturing apparatus of the invention, showing the platen assemblies
ina sépirated relation; | _
| Fig. 12 is a top sectional view of a portion of the Fig. 11

25 embodiment, the section taken substantially along section line 12-12 in

8



9 WO 96/ 39893

PCT/ US96/ 10020 ' Attention is invited to Fig. 1, which shows
a perspective view of a | uggage case 30 manufactured according to
the invention. The item shown is a pull man style case, although
the inventiwgoggdy €S as well to popul ar "upri ghicralshi@aRe Ssty! es.
Mor eover, while the case 30 depicted 5 in Fig. 1 has no eel s or
wheel handle, it mﬁll be readily understood that alternative

enbodi ments of t g% e ap ratu of ,t-he ,i'nvention

i ncor porat e whee 9 aHd Eg‘f"l"% R ide; 'I?Hb\f/mmsri"talﬁ‘b&ﬁ“ﬁ%\‘ "%Fﬁ“é?# ng

| uggage to be \/\/neel‘%f1 rat her than carri ed. Reference is .
made to Figs. 1 Q' i nventive case 30 |ncI udes a 10 lid shell 40 and

ﬁag;?gcfgri;gggh {ne Bie S318,Ha0R08" 536 iR of g EReRYiEe? of ig: 1. he
S]
conf i qur at ?on"ahgﬁé‘ﬁrgﬁ“&%@ Feoct %0 33r3Fof BelSblbbe i B oo

i ncl ude enb ere onIy one of the shells of the case 30 is 15
manuf act ur e accor ing to the invention; indeed, one of the shells

perhaps the lid shellg éOM gsm é@‘i’i@nﬁfwéﬁliéﬁngg &Lﬁh@ }rﬁentgenefal |y

termed "soft side" con ’tru erretl

enbodi nent, each FIQWH fﬂ\gf‘é?’tﬂa Hémrﬁﬁqnfar Qfﬂs&ntlally ertenda 'pBgiltiGnSheet of

t her nopl astlc materla The 1 nvention 1s particularly we sui ted

to the nolding of sheﬁbsm\ i8.@'pered) i énldrg6d béﬂtiﬂﬁb?ﬁéeﬂﬁ%ﬂ%daﬁﬁ)of
The invention also can be practiced using a vacuumfornable (e.g. a | ow

mel t index) poly@anéBibedRment® Fig. (1 shoWaRj detailé of ﬂ@bthéﬁlbldia.t §idé ardW NY
pol ypr opyl ene, and can nmake an inventive product -t hat has

appear ance v - habig difesest Bla@&ble%n@'ﬁmth@ylﬁﬂh Tobpplﬁ’fb |hta mred 25 .
differential pressure forned.
10 position;
. Fig. 14B.is anoth'er:'Vi'ev:v of thé Fig.-14A 'é'mbodiment. showing the
‘pinch off plate in a raised position; and
Fig. 15'is a top view of the embodiment of Fig. 12, showing the

15 side draw forms in a substantially extended 'pq_sition.

DESCRIPTION OF THE PREFERRED EMBODIMENT
(BEST MODE.FOR PRACTICING THE INVENTION)

*The irrip:'r'ovem'ents of the preééni fnvéntion pertain to the
- 20 manufacture of hard sided luégage. although it Wili be understood that
the principles of the lnventlon cen;amly may be used in the manufacture
. of containers generally The advantages of the mventlon may be realized
- whenever it is desired to provide an mtagrally formed frame about a thin -
thermoplastic hollow shell with an opening intb tﬁe §hel| bound by the

25  integrally formed frame.
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WO 96/ 39893

PCT/ US96/ 10020 The stock sheet typically is a rectangular
and pl anar sheet of -« material, perhaps extruded, w th marginal
portions sur a central portion. In the descripti

follow, the g‘ﬁ’e’%&%ﬁl be described with respect ?&’H%@ﬁ
portion, a marginal portion, and a sel vage portlon 5 The sel vage
portion is a conparatively small proportion of the overall sheet

and is conprised of theAttentis isdhvitétbtosFiged . adictcshmws 8 perspegtive viewy of a

edges. The selvage portion is needed to secure the sheet within the

vacuum f or ni ng nmachasegy case 3@deenufacturac:asrording to she inyention, Jll?édtem

product but is trinmred away .during or inmmedi ateI}:l after, the poldin 10

process. The centr 8howpris Pcﬂ'u‘“ﬂﬁ"twesﬁﬁééﬁn@%H thg invention appligs Pﬁ/“‘fﬁﬂﬂ?l on

of the sheet that is nplded to formthe mai n. part of t;he shel | . The

frar gi nal portion, RABYIAr Suprighty | Hﬂﬂéﬂ%l‘f\f?ﬁ\ W’?%rcm?éﬂ'eﬁﬂﬁﬁ$gﬂeﬁ'ﬁ§°q/ary

substantial ly rom roduct to product, js por.t of the sheet i ni ng
arale, fiwfitbeseticurdaraiosd

the perineter Fige t han no wheelspr whesl! ei'§°9 undgratood that,,
e g e I ) S B RRFATSL
"% heated to r endopmqarporate whee(sE icherisec ok it i HE for HiBIng o) P ACC! o
"l Tustrated 1n i g odbeb8 e Bnested, ratnes JHERBaGE. |G o hrus o noted.
description of the base §¥L¢%!J'°°ng rlaade to Figs Sfl’qu-ﬁetl éjﬁﬁ?"wgamﬁdwgs heI I

40 as well. In the preferre or e

obtains a genggall de%ﬁ%ﬁa% ﬂ'ﬁﬁs E&tﬂo The mventmtﬂrﬁﬂéé%s 8d e%qplm

integral side portions 83a extend away bottom:

portion 81. The si dg marifatiPe B&mﬁé%&a%&wnmd thaﬁ.d sohelled iang if thé hus

encl ose. on five sides the interior space of the shel
11 WO 96/ 398féferred embodiment the shells 40,80 are very similar in their

PCT/ US96/ 10020

conflguratlon and shape Optional variations of the invention may
include embod_iments where only one of the shells of the case 30 is

15 ménufacmred according to the invention; indeed, one of the sheills,
perhaps the Iid shell.4.0, may be rhade of stitched cloth panels, generally
termed "soft side” construction. |

.' Ih_ the pfeferred émbo,diment, each shell 40,80 is molded from a

sirigie sheet pf tharnioplﬁstic material. The invention is particularly well-

20 suited to the molding qf gh_eets of acrylonitrile-butadiene-styrene {(ABS).

| The invention also ;ans be pra_cticad using a vacuum-formable (e.g. a low

.melt.index) polypropylene. Thus, the invention is applicable to forming
lpolypropyllene, and can make an inventive product that has the

apbearance’ of having _been injection molded, even though it was

25 differential pressure _formed.
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which itens may be stored. The apparatus of the invention is not limted
- to any particular overall shape, however, and may include cylindrical
cont ai ners The nol ding and shape of certain facets of the side

portions 83a,83b are an aspect of the invention, and will be further 6
expl ai ned. Si de portions 83a, 83b extend a ottom
portion 81 to gmw rim86. The lid shell 40 has a II“?""%Wl m 46,
and base shell 80 has a base shell rim86. Rims 46,86 preferably

extend about the entire perimeter defined by the side portions of
the respective shells Tge stk shegt)tvplcafbyéq él’%ﬂiﬂ?ﬁ"'ﬁhﬁ"ﬁ@b"maﬁl ly, when
the case 30 is conpletely pl acéd -upon a_hori zont al '

supporting surf acdatefig, PF'rChaBB extruded; with margmal WTE'PES guseunding 3 egetiel to
T i, T b o o S G
40,80 h d | d..f ab h
respﬁc'?lr Sesr ?ﬁg 4%03‘%‘:?}#?1; f}g‘r@t’gﬁ'@% agglpp G afriué“" a ssﬁ_’rage p°§g°(l;;[an: agle;
For e 1 rom t‘lﬂéf”tsa et B Y5 4 Bt st s toneR e oyeral o
t

geggpal o f %ﬁed o Heet, f“‘g'x?? BBl BB el riersn by SiBRinHS Tepginal 5

the pr obl gsrsnegsggadét &1 e sBaBB GoriRat is HosllB ) Bcutb ine PRIUIMARS .\
shel | . vacuum%ﬁhin%erﬂanfif?ﬁé‘rgeﬁ%es ?tofrﬁgé‘oﬂ'\@ pBHt-the fifdhed. Cener al

description of the“sh continues to describe correspondi ng

and anal ogous ?pr?oduct%ﬁ?ﬂﬁﬁhﬁd %ﬁ,véyfm;ridg%rﬁhﬁhédaé’cglyaatéﬁhb mdidinghe

preferred enbodi nent,
WD 96/ 39893 419 process. The central portlon of the sheet i is the bulk or majority portion

PCT/ US96/ 10020 integrally nol ded frane includes a wall nenber 82
depending from t hesfthe shee{ﬁbelslmaﬂed@otf&%mecrramyar%fmeesmmﬁ% and a .
flange 84 extending fromthe - wall nmenber 82. :Each of shells 40, 80

has a wall nenber rAarghtal pohlon, whose size in proport:on to the central portion may vary
substantlelly from product to product, is the portion of the sheet defining
the penmeter of the central portuon, its outer Inmat is the intersection with
16 the selvage pomon The margmal portlon becomes an mtegral part of the
- finished product, and eﬁecﬂvely compnses the edge of the flmshed shell
once the selévage is trimmea away. .The sﬁeet is heated to render it
 flaccid and pliable, and while in a flaccid state it is molded to assume a
" shape Simil_a} to base shell 80 illustrated iﬁ Flg 1
20 s Excepi'fer where otﬁerv'vise neted; desefipﬁon e,f the base shell 80
serves to describe the fid shell 40 as well, In tlh.e_".prenferr_ed embodiment,
~ each formed sheli 40,80 obtsins a jeherelly concave shepe with a
bottom portibn 81 and integral szde pomons 83a 83b which extend away
from bottom portion 81. The side portions 83a 83b and bottom

. 25 portion 81 thus enclose on five sides the mterior space of the sheII 80 in

11
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extending inwardly, {that iS[ into and toward the interior space) fromthe
5 = respective rins 46,86. Lid shel'l. 40°has Iid shell wall nenber 42 and
base shell 80 has base shell wall nenmber 82. As shown in Figs. 1, 2

and 7, each lssrﬂas er 42,82, like the rins 46,86, pref eraﬁtLLly 4]9“
necessari | y)v?&u)ns a%ut the full perineter of the case 30 /? preferred
embodi ment, wal | menbers 42, 82 ‘depend per pendi cul arly fromthe rims 10

46, 86 of the respectjve sheIIs 40, 80 , .
substantial ly paP.aI Y"bicht'Be"ﬁs il %?FP&?J sﬁb%d???’ﬂﬂ”é‘?ﬁ&'ﬁd@"ﬂﬁl?ﬁ igmot fimited

sect on (1 %ztpi o 2; F éaraﬁmaé%wrfﬁﬂtsim%m%ﬁ@iﬁ%%“ﬁlaﬁa e ve
15 TS ahout i not SoOBGPELATe ROANa L Erdpe U AT A ot whuBh ” Che
my e "ol FiisRa B8 gL o faperf B B o bRudE iR Wit oo flgpne

fromthe respegt [ vee%n;;% begr’grrbers 42,82 are base flange 84 and lid
flange 44. Like the nbers 42,82, flanges 44,84 20 are integrally

mol ded from the same Sheé%ﬁf%rﬁ%eﬁ%gﬁﬁ hffn?sav“\e’frgzn bottom porfighh B4Edi N9

shel | s 40, 80. Shell | ange t hus are not

separ abl e conponent ﬁpebet Thelidcheh 40 R erra'sﬂamra;ensnd d base shel eo%@%r al |

nol ded fromthe sing original thernoplastic sheet.

flanges 44,84, pref Bﬁé’ékﬂelﬁm g6. dRH\é‘ﬂG%ﬂ‘lﬂrefﬁﬁbﬁrﬁi&eﬁém%ﬁlé'niii"é y 25
fromrtsrespectrve wal | nmenber 42. As i1llustrated in Figs. 1 and 2,

13 WD 96/ 3989@rimeter defined by the side portions of the respective shelis 40, 80.
PCT/ US96/ 10020 fl anges 44,84 extend outward trom wal | menber s

42,82, that isi0t hepreferably, but rnboneeéssamw whennthelvase [30cis icompigtalycclosed
The free edges of the flanges 44,84 define the respective

peripheral edges 48aA8 ptdcedhgionsa HorizthtalRpppitingodurietes the/BmdEB boeurs 5
about the perineter of the open side of each shell 40,80, and thus
ci rcunscri be the opeviieng azplanetangent 'emthetnienhmmfsthersbell 80 is substantially As
shown in Figs. 1-3 and 7, base shell 80 and lid shell 40 are -
perpandlcular to the supporting surface, as illustrated in Fig. 3.
Both shells 40,80 are shaped to provide an |nt_egrany molded frame
15 about their respectlv.e rims 46,86. This frame presents tremendous
advantages, in tﬁat it is integrally moided with the shell, e.g., being
formed from the same sheet of thermoplastic as the shell. The formation
of an integral frame eliminates the need to staple or otherwise attach a
separate ftame, e.g. an .extruded magnesium hoop, to the shell. This
20 reduces tremendously the time and cost of manufacture, and obviates
thebroblems associateg:l with coupling a separate rigid frame to a flexible
shell.
Combined reference is made to Figs. 1 and 2. General description

| o_f the shell 80 continues _tb deseribe corresponding and analogous

25 " con‘iponents 6f the lid shell_ 40 as well. In the preferred embodiment, the

12
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configured to be used in conjunction, the Iid shell 40 aligned atop the
base shell 80. When the case 30 is closed (Fig. 3) the peripheral 10
edges 48,88 register in close proximty. The shells 40,80 are pivotally
connect ed t oget her al ong correspondi ng |l engths of their respective back
si des 45,85 ). The pivotabl e connection preferably air or
nore of hi n‘é@s:‘%s’% , or a single length of piano hinge, P‘Eﬁ"@’ﬁfé‘?%
Accordingly, the lid shell 40 may by swung upward from base shell 80 to

- 15 expose the jnterjor storage space of the case, or may be |lowered to
conpl etely encl os'Bte.Sﬁ!l'Ydépﬁdﬁé frame inghudes orwelhmember 82 depending from the

Al ternative enbodi s. of the:case 30 may. be hingel ess. For

exanpl e, a case nﬁ indhe yiciaity attheyim Qeqjﬂmgeas‘!ﬁatqnﬁm fomdhe

trai ght down onto the n to hat es and 20
:hoelnges In sucyal L gﬂiﬂi&zmegﬂc% ‘th?g'aﬁ? éﬁg@mﬁﬁa%ﬂ' me Tﬂ?aﬁ i de
past one anot her lon;, the Lid shell t he base

éhel I b8P si npl yhaﬁ.}g %‘gﬁ%}/'g’?!ﬁ &é@gﬁ%:ﬁ? 2 3fd; ewagd ﬁﬁ’%g‘éﬁ"%ﬁ%@&f&m th;

i fges.around t ndestsEReafhs PO CBa el A0 Rie i Froi gl ipBfP 42 ahd ' 90° 1
I%éT/ Us96/ 10\(;\?096/%@5%‘%" 80 has bqge shell Xv °"n'8°'§° ow e‘}ﬁ %Pg‘{%'a mc?'gg's 's%ct i ons
of portions of th&}qn7 each 'wall FHG ECI éﬂglﬁégtﬁecrﬁﬁﬁé%sé}?{‘f%&bﬁ%%ﬁ% pdepi ct

in further detail i'c conflguration franme

feature of the apggy ﬁy)q{xr(:s about the ﬁm%ehn»\seé}tdfqpe cﬁfa 307 thiné R?ajﬁﬁia&’”fi'g

vi ew of the shel I s 40,80 ta subst.anti al

"2, as the shells ¢Rp&imadhe Wall eﬁmrs 42, az depewhqsarﬁﬁfo@%uiéh ﬁ hE'rﬁ+0ng

ajar. Fig. 5 shows, in cross section taken . su stantl
line 5-5.in1bi g. &ssbhﬁthelreéﬁewweﬁeﬂslwaof;éhevamlﬁmbﬁsz:s ~of the
i ntegral shell franes when the case 30 is- cl osed. shells 40, 80 may

be ol ded in a gegidstantially paraiOSa R6HidmAl dﬁbb&ﬂﬁﬂg%ria%e&@%hrwhléﬂ the
respective rins 46,86. At each rim 46,86, the shells 40,80 are bent
' case 30 mlght be placed (Flg 3). Thus, the angle as seen in cross
section {in an 4 for exampla) that the wall member 82 makes relative
to the |mmedlate ad;acent S|de portlons 83a or 83b of shell 80 preferably
16 - is about ninety degrees in alternatlve embod:ments, however, the angle
between a shell side portlon and its depending wall member _rnay be
obllque at any suitable angle R
Pro]ectlng from the respactlve wall members 42 82 are base
flange 84 and lid fiange 44, Like the wall members 42,82, flanges 44,84
20 are mtegrallv molded from th same sheet of thermopilastic as their
correspon‘ding' shells 40.80 "She.ll 80, wall member 82, and flange 84
thd.s are not separable components, but rather are extensions of one
another all molded from the.single original :thermoplastic sheet. One of
the flanges 44,84, preferably the lid flange 44, extends perpendicularly -

) 25  from its respective wall member 42. As illustrated in Figs. 1 and 2,

13



I nward, according to the process hereinafter described, to create wall
menbers 42,82. In the preferred enbodi nent, each of wall menber s
42,82 projects into the interior space contained by the case 30, '
substanti al | y?ﬁﬁ?@g#gi cular to the imaginary plane.that is tangent to the
15 curve o spective shell 40,80 at its rim 46 or BEVUSEM2Avar d
di stance that wall nenbers 42,82 project is not absolutely critical, but it
must be substantial (e.g. about 3.0 cmon a standard sized pull man case)

in order to provi defishgesi44i84cextend outwardtfram avallmembersa42 82 tipatrisnthegr  of
the shells, -and thus the appropriate rigidity to the shells 40,80. 20 :
Dependi ng from t he Prejeetaway fiam thedntasior spacesd from t he base .
shell wall nmenber 82 are |id flange 44 and base flange 84, respectively.
‘The shell flanges 44, 84 afBe fragiedgesaf thaflangesi44.84 cg@neﬁhqeeﬂppyﬂwnh t he
formati on of the wall ,rrenberds 42 .82, using the sane inventive process.

Li ke the wal | menbeP8ribhergbedgas A& 88 of shells,4Q.80, Peripheral edgesi48.88 sin 25

[ i 9] h | asti ¢, dth i nt I
age mat er_l S\L) (9)257 gggggablg{hgaéen%]eetgrt oP Ihetopeernngge% _elac sﬁ‘eql 46,8%? agcri %htlxsn edra

PCT/ US96/ 10020 X ext epsi ons, of their, corresponding wall nenbers
42,82. In the prefefFaynscribe the onapng,ane ﬁ?tapli'%‘ Its aﬁb@sﬂﬁgproj ects

2 L L B e e o g
8. however. prof er SATaded $8 e FdSH ShflnRton, the tia dHoll4q"piched gi6R g poct
to base wall menber ,32e ghiy 88S %@33%3&{%%%%8% {Fig. 3) the peﬁbﬁ%’#giﬂ' ng base

flange 84 with a slight | nward e encl osed tilt

encourages theig i d igigesas s iRisigPhidibse ardkinit.OFhb shilld 40,80 are pivordfy 9°

past and around the base ffange 84, pronoting an automaticC

al i gnment and regi Stebahé@@cel Qggither &bRS 'csrréﬁpmiﬂﬂeh s%ﬂﬁl-lﬁ‘?eég:fecfib@ back

case 30. Th I mensi onS and genera I oss-secti ona

configuration of thaides 45,85 éFbaaP. frhe piotiile conREctidicprefetably iSBY I Eaiar

the lid flange 44 and the |i
more of hinges 71,71’, or a single length of piano hinge, or the like.

According_ly, the lid sh_ell 40 may by swung upward from base shell 80 to
156 expoéé the interior stc_ofage space of the case, or may be lowered to
comple__telv enclose and define the interior space.

Alternative émbodiments of the case 30 may be hingeless. For
example, a case or box container may be composed of a lid that slides
str_aight down onto the base, in @ manner common to hat boxes and

20 | shoeboxes. In éuch an embodiment, the flanges 44 and 84 still slide
| past one another in an overlapping fashioft: the lid shéll 40 and the base
shell 80 simply are ¢orppletely separable with no hinged connection.
_ .Cl_a_w bolt or other types of latches on one of the shells engage a ridge or

ridges around the other shell to secure the shells together.
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shell wall menber 42, preferably are uniformthroughout their occurrence
15 around the perineters of the shells 40,80. It is noted, however, that
effective alternative enbodi mrents of the invention nay vary the

di rensions (or configuration) of the wall nenbers 42,82 and .

fl anges .44, . function of their specific location u rlneter
of the respgﬁ?o?/sgwghell 40 or . 80. Moreover, alternative eggﬂg M?E of

the invention may involve interruptions in the flanges 44,84 and/or the

wal I menbers 42, 82 t_o CcomT'lé)‘gE@ZPOt her structural, elenents, reduce
wei ght, or to address 9t wsenigrged crogg sections of PopiansLf the

1 anges 44, 84 oxt ENRRREDHIPRIE Fos ‘f&uﬁ&%bsw@ oot i tiifheR Herall the
P/ US96/ 10090 PSRt confiaupation,othe infeara) farre, ISSBHE AT APRSIARE of ovi de

thé frame el ement }has inventid n 6by4t'€g§§%ﬁﬁ£r¥ge%towﬁes le t‘{qeﬁgq%é% perineter.

Mol di ng a t hernop Cst ncorp

- menbers 42, 8% and flJ, &ﬂigdé“&% 152‘49 S36ld fh A@veﬁ94b%aﬁr§r?e?\ﬁ%dsneed

t he advantage of crea |ng an I'ntegrate r'éme, |spen5| hg W't

to attach a separ g;,.ﬁ 'ds ngrmmgtaéé geS §Hg¢g§ g\E&BQs Sti&lon ég?lgo S

stiffened and sta the rigi rovi y Its assocla

flange 44 or 84 aggbsqg,myaéaéagméslasinfﬁépﬁ%b%lamﬁ'pogﬁgg%tﬁ@e eregs -

This increased rigidity 1s observed in any S|ngl cons

10 i sol ation bptih intdl?M SHal fansds Wheh thossd 304s etasémossen&rmébﬁe nts of
t he i nvention which incorporate only one hard shell).

addi tional stiffnamy be molded in acgentiecurvedTtioss seenaNextehdin ththﬁr Of t he
cross section of the shell 80, flange 84, - and wal [ nenber 82 in
the i medi at¥ vi crespeytive rims46386. Rteach rim 46,86 tthe shelis 40,80 dredent t he
flange 84, wall nenber 82 and shel | 80, with 15 . respect to any

| magi nary axis wi iriward; henm'dlabltoabe prouess hargingfter aiesciibed; to lcesate wall rim
86), is increased due to the relative displacenent:.of the shell
members 42,82, In the preferred embodiment, each of wall
members 42,82 projects into '_(he interior space contained by the case 30,
substantially p_erpendi'dular to the imag'inarit blnne thnt is tangent to the
15°  curve of the respective shell 40,80 at its rim 48 or 86 The inward
distance that wall meinbers 42 82 projéct i§ not absolutely critical, but it
must be substantial (e.g. about 3.0 cm on a standard s:zed pullman case)
in order to provlde the desired cross sectional momant at the perimeter of
the shells, and thus the appropnata ngadity to the shells 40 80.
20 : Depending from the lid shell wall rnember 42 and from the base
shell wall mernber 82 are lid flange 44 and base ﬂange 84 respectively.
The shell flanges 44,84 are fashioned subst_antially concurrently wnth the
formation of the wall members 42,82, using the sa._r:ne" inventive process.
Like the wall members 42,82, the shell flanges 44,84 'a‘:re molded from

. 25 the material of the original sheet of thermoplastic, and thus are integral

16
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flange 84 fromthe shell 80. By offsetting the flanges 44,84 fromtheir
respective shells 40,80, and rigidly connecting the shells and flanges
with wall nenbers 42,82, the shells' resistance to bending is 20
dramaticallyJ d. The wall nenber 82 and flange 84 corndj '
effectively §g$§%§&§s an L-beam frame around the opening OE@#ﬁ@géﬂﬁhl

shell 80, fully integrated with the shell 80. A not ewort hy
aspect of the preferred enbodi nent of the ... apparatus of the
invention is the op¥tensiopsAf their gotrespandingowall membess 2. In the prefepad
menber 42 and. lid flange 44 with the base shell wall nenber 82

17 VO 96/ 3980odiment lid flange 44 projects perpendicularly from wall members 42;
PCT/ US96/ 10020 X and the base flan 84. The rel atiqnship j s _best
understood with  thelid flapge é‘ﬁéﬁﬁ@bl”oe’ﬂeﬁgs.ggﬁ‘,’““waé%@B?’ﬁ"@%@e gU80-i n

cross section, the rel ?]t ive osi tions. of shel | s 4Q, 80 and

fheir respective i rﬁaéﬁl anae B4 fadends “‘P_"‘.’_a'd tpmeard F'Pﬁah‘i]ggémg' g3 shoua in .
R R e e
are gel i bér ately dﬁWHSW%Iﬁé?Fp§8P§3nB?§? WBBM&%% It has been J%g?'&}?“o‘ilﬂ%ﬁ ,
Corr espondi g el et Ruge ds8 HsRbe iwith b ARR I8 TEowlhe s epsiaged 1"
mode of case cl OSWs‘Eacéﬁil’(‘@kémﬁége}_s?tgﬂe“&f Qmwﬁoa%ﬂn?hgh%gﬁ@ orfigtiddily Of

y
t he cl osed case. e case'30 is
cl osed, an overlappy

_ B WS 1 : SR
o 4 amdC T haPIYigd pept and arpyni‘thé badd Tithde 83, BifiGiior Gutiiatd N° !
inward fromthg |i %I@Pﬁe\b\%lﬂﬁd @neeﬂ%ﬂ@d?g&f the s]'rglls 40BU'BUIY closa &*@Eet he

di stance the base she er 82 extends I nwar d.
difference in distagygegmreferably is approxi mately equal to t he
conbi ned t hicknesses of the two flangés 44,84. Accordingly, the

peri meter di mension of tyhe dveAsi6Nebhd BehémahEross-seckithab Sonfigurhtigh bf Yhe
shorter than that of the lid shell peripheral edge 48. Figs. 4 and 5 al so
20 show t hat basizaskl! flange 8% basé shelt wall dm_ngérfs_a thie didaftangesd4 gid ithe lidnger
“shell wall member 42, preferably are uniform throughout their occurrence
15 around the perimeterslof the shells 40,80. It is noted, however, that
eﬁecﬁve alternative erﬁbodim_ants of the invention may vary the
dimensions {or configuration) of the wall members 42,82 and
flanges 44,84, as a function of their specific location upon the perimeter
of the respective shell 40 or 80. Moreover, alternative embodiments of
20 tﬁe invenﬁon méy involve_interruptions in the flanges 44,84 and/or the
wall members 42,82 to accommodate otﬁar structural elements, reduce
weight, or to address other concerns. Thus, while in the preferred

embodiment the frame consisting of the wall members 42,82 and shell

flanges 44,84 extends completely around the opening of each

16



t han the di stance extended by lid flange 44 (e.g. the difference in
di stances is approximately equal to the thickness of one of the fl anges).
These differences in dinensions between the frame conponents of the
lid shell 40 and the correspondi ng conponents of the base shell 80 25

provi de for vdessg®r | appi ng rel ationship depicted in Fig. peT/08RAod2b €
18 WD 96/ 39893

PCT/ US96/ 10020 shel I's 40,80 are brought together to close the
case. Lid flange 44

base flange 84. Al 8','% "m('?')‘/‘et'r"leiﬂo“?sq?éﬁrgg'ég'{?%}%E"S"Hegg\g!f\{?'ﬁggq?‘gg@helt Ihe-
B P 290 ol & Shrbein boRelSTohe shel BEATPNY ot on of flanges 44,84
case 30 to slose  MUGHEEmpHNEec Ghesh RS HigBicdrd BegRBTE tp e
the 11d Shell a0 ‘Retuode.82 and flanges 44BHIS id'GrelE LG ke Sisin’ 0

peripheral edge Ofyp Q@vmﬁé of t@*&atiﬁg andRfbgPi64 frifme, a}%cegs_inh RS B {u%egﬂ' 0,80

are hinged together at at Teast one point "so as to Iid
flange 44 to the QpteiddR déedabits trunfe EompoiFentdb thd shél. ' i
flange 44 will always sﬁi deep:ao tehe out si ge and .ar_o_an% tE;e-&ﬁgiée' 'ggg'se 84,

and then regi st er--maa-hﬁa%ms't@)%lﬂmupﬂmmarw% afsoeiiew i n
Fig. 5 even if the two shells 40,80 were not properly aligned at the 15
i nception of closifishge 44 or 84 and especially by it réspaptive Wall therhbér 42 angas 44, 84

and wal |l menbers 42, 82 when the case 30:is conpletely closed
of f ers advant ages This iricreasgd Itigidity is observed dn aby simglessiidit-80 abresiddrbe icase 30
is closed, the wall nenbers 42,82 . . preferably are substantially
paral | el but 1@pacdsolatien (e.g. when tina cagec3Q is operR @r in thoserembodiments ¢f.thecm i n
a typical pullman case) Accordingly, when the case 30 is closed,
the wall nenbers 4ay@tioanshichimepsparsteanly| anedhard sbell). The additionah etiffness
respective shells 40,80 function cooperati ve% to forma type of U-
beam frame ar ound fepdtspmthesnoment efdnertiacofihe cross segtipn of the shell 80,
| fange 84, and wall member 82 in the immediate vicinity of rim 86. The
moment of inertia of the ﬂange 84, wall member 82 and shell 80, with
18 respact to any irnaginar\"r axis within the shéll_ 80 (and, say, parallel to the'
_ rim 88), is increased due to the relative'disbla'cément of the shell

flange 84 from the shell 80. By offsetting the flanges 44,84 from their

respective shells 40,80, and rigidly connéct'ihg the shells and flanges

with wall members 42,82, the shells’ }esisfance to bending is

20 dramatically %improvéd; The wall member 82 and flange 84 combination
effectively sé:r'v'es: as an L-beam frame around the 'o'pening of the
shell 80, fully integrated with the shell 80. -
A noteworthy aspect of the preferred étﬁbodiment of the
apparatus of the invention is the opef'afional rélationéhip of the lid shell

. 25 wall member 42 and lid flange 44 with the base shell wall member 82

17
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menbers 42,82 serve as the legs of the U-beamwhile the flanges 44,84 25
function as the back of the beam This cooperative strengthening

19 WD 96/ 39893 '

PCT/ US96/ 10029 9853 function is dramatically-enhanced lNLIO“}':'EE’I‘'hﬁmshel | s
40,80 are .| at cﬂggs toget her, for -exanple, when a |atching nechanism
securely links one ~ wall menber 42 to the other wall nenber 82.

Thi s cooperation of the . fl anges 44f84 and t he vvgll mepbers 42, 82
of both shells 40, s#nd the base flangg 84. The relptionship Isbast Uungaistoad,WHY ¢ he

Fesi st ance to bendi IETRER B RGS: O S Fip: Srotee, R chode ey Tha relatveg
oot o BoSiof 5 A B0 356 Fanaetys imeoEHEHRRS! oo
e T D
\Arrﬁg‘rr)]e{ ?]64(23522 ggr :/g 'g_o €3t rl_engtt%e__n t.t hgﬁaggié §€Jl.aga|°n';st catr r yf‘ng 1‘ (\)"éacli's o
the preferred enbodﬁrf%‘%e?q's%ﬁg“mgﬁ?g!aggggﬁ g-FJ Q&G%Aid‘nﬁibﬁﬁm%rlc%)%ba tﬁﬁlS

handl e 34 of the Cagsse?ﬁ§ag°et gg,cgrgeaeﬁba%w ehdlondifed@h ko BBGPGEL T Of

li'd shell 40. Accordingl _ rces-fromthe weight of the |
case 30 are initial pyovide?BR Wnpicvdd icasel tThe dadperatiodbfitAe 1il &hbil Frapiteith40-

But, in the preferred embodi nent, these carrying |oads, besides being

di sbursed t hr oughoukherBérrbsiondity éiémehischithe!dasé @helk BB privided dreimiprisved 20
transmtted fromthe carry handle 34 to the |id shell wall menber 42,
thence to the 1t chesod@%ftase dldsine,cas well g tb Ficrbsse e, ritfidity andl sedweritg @f
to the base shell wall nenber 82 for transm ssion to the base shell 80
itsel f. Sone | oadi nghé closed céseich t he wei ght of a user sitting on the case
while the case is in an upright position, as well carry forces originating
at 25 the handl e 34FigaBsshoavscthat theswhet dbie caser30lie closed f armaveriapping

directly to the _ 20
relationship is provided between the lid flange 44 and the base flange 84.

 Lid sheli wall 42 extends inward from the lid shell 40 a distance
16 somewhat less -thaﬁ the diétance the base shell walli member 82 extends
inward. The difference in distances preferably is approximately equal to
the combined thicknesses of the two _flanges 44,84. Accordingly, the
'perimeter'dimens.ioh of the_base shell peripheral edge 88 is slightly
" shorter than that of the qu shell_ _pgripheral edge 48. Figs. 4 and 5 also
20  show that base flange 84 extends. Iin length a distance slightly longer
than the distance éxfended' by lid flange 44 (e.g. the difference in
distances is approximately equal to the thickness of one of the flanges).
These differehces in dimensions between the frame components of the
lid shell 40 and the c:_o.rll'es:ponding components of the base shell 80

25 provide for the overlapping relationship depicted in Fig. 5 when the

18
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WO 96/ 39893

PCT/ US96/ 10020 base flange 84, and thence to the base shell
wal | nmenber 82 to be ~distributed through the base shell 80. The
over | appi ng configur ation of t he flanges 44,84, the engagenent
of alignmeny o110, 110" into al i gnment ap <o dn’lol,-lll' ,
and the use of a atch 90 and catch 39 to 5 connec

“bridge-1ike manner the opposing wal menbers 42,82, thus

effectively transfer throughout the case 30 the Ioad forces inposed upon
the case 30 ori gi FhelieAP.BO arsBrovghtiregetherdp closecthectage.  Lid flange 44

Fig. 8 details the pjvotable con ect@on of the lid shell 40 to the
base shell 80 usiﬂ\f)f &, and mildly $lidab) 5°°7’Ia°t?h@°rﬁﬂ§§ flange 84 chlBpowhen 10

ke 1o bage shef Geas Styeruerecbe Jiceel eribhereligs 48 pratefebhberacts
¢ L'erf.géhsﬁgﬁ T hede eﬂzvq#ng%n?%sga Y e P mountod © 3:? e

4
o] broe s ot e oy « PR BRASbdif 504 oo of Aindel €088 1 bt ey 10
Hinge T3 18 11 XedintoRBchblanan 4aale ot inb i 3030 Lalll LadtPHE o2, 0 2

to provide that t SW N 0 .OVETT apping. p i on

[)g!sg:s\r/\gl It08§heV\?1 tﬁg case% |srbc:%g%lée§tsg'l\§;]§we'églghﬁch"ﬁﬁﬁ Qéj}fﬁ‘ onto
t t
the hinge 71 and %’%%ﬁ’sgééeraﬁ%%“wﬁ ot ’“ *&W'“'S"*"‘ﬂ@%%ﬂ?‘f”@nd 10

col I ectively -showchéinferéicd thefl thé pafpHEraeddle of the bas bhan 86/ snd badilse 34
to the lid shell 40, and the prefe?red attac r?enteo F Peast one

| atch 90 to fge bmeasmeldo,eo arel Aigad tegdtherdt Jthid‘lthl;ﬂ;mt?{b as toSplaed 40 of
t he handl e assenbly consisting of the handl e 34, handle
21 the lid flange 44 to the outstde of the base ﬂange 84 (Flg 8). Thelid
~ flange 44 wull always sltde to the outslde and around the base flange 84,
and then reg_ ster agelnst the bese shell wall member 82 as shown in
Fig. 5, even if the two shells 40,80 wers not eroperly aligned at the
15 " inception of elosem. - o | }
~This ;rahgement of the flanges 44,84 end wall members 42,82
when the case 30 is EOmpietely elosed offers advantages of strength.
F;g 5 shows'that when the case 30i is cloeed the wall members 42,82
preferably are substant;ally perallel but spaced apart e distance (e.g.,
20 ' approxametely 3.0 cmin a typ_lcal pullman case). _Accordmgly, when the
case 30 is cld_se'd,' the wall memﬁefe 42,82 and ﬂeng_e 44,84 elements of
‘the respective shells 40,80 funcfion cooberaiively to form a type of U-
beam frame eir'ou‘n'd the perifﬁeter of the case 30, the wall
members 42;32 eerVe as the lege ef the U-beam while the flanges 44,84

i 25 function as the back of the beam. This cooperative strengthening
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WD 96/ 39893

PCT/ US96/ 10020 bezel 35 and handl-e base 36, while the |atches
90,90' are attached to t he base shell 80, is a departure from
convention inyWd6ekds | N the known art, the handl ecgameéithae and
the |atches typically are all nounted on the base shell, often for
reasons related to the provision or 5 configuration of the separate
netal alloy frame. The apparat us of rmts handl e

34 to be securely nfHREURD F(F'PW@"F?'HtQ"PGMFeqlM’he“ tlhgvs"e"s aﬁ‘l
e e
9|0 90' of the pref er‘?’@!ﬂm m?p %%tht v‘@’F',' "%ﬁ"ébeésﬁi This °°°p?'l’?g'°8 %hell
Cat ches 39, 30 on | 1rRE 445 et YO wel Rpiters 52,82 51 ot sheits 88 Sy ot
Phe at tachment 5r  380rt of LbRIh fdind Srou it chE by cals pooRis hihrafilBaly, 0
fandl o base 36 pref s éP“S‘“ the odlel’ Fdsmgt%éur%mf Arfind 8° BRI s,
38,38' or the like, WéGIJchﬁu slve, sepr]arat,eiﬁﬁﬁaéﬁéﬁ #rérﬁe,sﬂglébas\ﬁ@d

menber 42. Preferably, but o tlon

plate 37 (Fig. 6) wemh@wsgmrymtamlwr&swﬁ stofdge ot deht ds.nsa art%@es

shell wall nenber 42, opposite the handl e base 36, t0 provi

reinforcenent and a pagrialyRpplcd RirSes el rRaGiAHandtkted s eitﬁeﬁ H’iéil 34ha
or pull a rivet. Munting the handl e base 36 to the lid shell wal

menber 42 is pnef err et Shdll) Wik tHeOwiall medsbers 32,82 dnd ffianges 44,34$I nce t he
flange 44, being renotely cantilevered fromthe body of the |lid shell 40,

25 - is sonmewhat nore pradditiérali) mﬁrlabpm@lm drigaged dlsages 44,84 and wall
22 WO 96/ 39893. .
PCT/ US96/ 10020 members 42,82 sayve & stringthad thi@ casen 80 tagainsp canrging iloayls

t hrough the handl e base
when the case 30 is filled, closed, and carried by the carry handle 34

the preferred embodiment, shown in Figs. 3, 5, 6 and 10, the carry

15 handle 34 of the case 30 is securely attached to.tha wall member 42 of
lid shell 40. Accordingly; the fofcas from the weight of the loaded
case 30 are initially transmitted from the handie 34 to the lid shell 40.
But, in the preferred embodiment, these carrying loads, besides being
disbursed throughout and bérn by the.lid sh_e_l_l 40, also are directly

20 transmitted from the carry handle 34 to the lid sheil wall member 42,
fhence. to tlhe. catches 39,39°, thence to the latches 90,90, and thence
to the base shell wall m_efdber 82 for transmission to the base shell 80
itself. Some loading forces (éuch the weight of a user sitting on the case
while the casé is in an upright position, as well carry forces originating at

25 the handle 34) also'ajre tfanémitted from the lid flange 44 directly to the

20
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36 are catches 39,39'. Each catch 39 is fixed to |lid shell wall
menber 42 and extends inwardly to define a snmall space between
catch 39 and the inside surface of lid shell wall nenber 42. Catch 39 is

5 engaged by el enents of latch 90 to lock the case 30 closed, in a node
her eaf t er “deswWOistrasges " Figs. 6, 7, and 10 al so depict that
case 30 preferably is equipped. with a pair of .| at coearssiieds for
securing the shells together to | ock the Case 30 in a closed

posi tion. Alternatrve erbodlnents of the apparatus - - of the invention
may feature one, tHTA%8

H°§6'eﬂﬂ¢ahendeabcthems h hanj.sns. In the
preferred enbodr rreq,tI hatch 90 90' are spri neg-s e{l wal! "m%eﬁgé
"lift-lever" type la CREted d éhehabeﬁhdtaoes'harweggﬁ;,ﬂ% ?&

lift-lever type |atghgg,ar eéggwn in the art; however dYrationgf 90

I ncorporated-in the pre?%?sr nﬁlﬁjﬂmmht bﬁalignmrﬁi,r,@ﬁgrﬁpnﬁﬂigf I ed
ttached

15 to operate i i've, rahner and are unconventi O

to ~ the ca?"%é%eﬁ‘f F{Em ﬂés andahe usboflalhedhego 3R thgrg-’*@ -
att-ached to & conﬁ&e.,}pg k | nportantly, the Iatc es ) ® are
mount ed upon the- :}E'g ?I’“WPT thﬁe(?ﬂmsn'QZWamﬂfenFHér‘s Qbe%%ythare not

mount ed upon and dgffectivel o ont act the base flange 84.
preferred enmbodi nent, veytra%&tt reughay Fﬂﬁes%umjloawym%& gg@%@ﬁ%
ot of

flange 84, to pr ovméq,a%eggw ace between the
the latch 90 and the base f? %@@ tthe ha"d'°3‘{)°" elsewhgrebest shown in Figs.
nmounted directly to the

6, 9 and 10 a |l atch 9@:. saagﬁug

outsi de face of the base shell ﬂﬁ’p. ¥otaple, cannection of the lisshedl 40 vet15e 91, 91'
or the like. The siasewhel80isify Srd ass_thrqugh - 25 the latch 90,
penetrate the base shell wall wr?ten%eér ﬁére 'Haeiég bkhe mode of connection -

23 WO'96/ 33899 in Fig. 8 has hinge 7
PCT/ US96/ 10020 " secured wth. 1 being secyrad, Y"ftké'-"'ws.o'pdemrmlthbat ch

backing plate 89 kg, lsvebase shell wallthé e of base shell wall
menber 82 to provide . - .. rei nforggrrrggtahgﬁﬂ Q%h"QPﬂuquaﬂﬁdedgai nst

which to turn nut ﬁfensﬁnnd durability, the hinigé®i1 may be adapted to be secured to

the lid shell wall member 42. The hlnge 71 thus IS mounted to the

stiffest, strongest parts of the shells 40, 80 -- the integral frame

15 “elements definad by the flanges 44, 84 and the wall members 42,82,
Hlnge 71 is fnxedly positioned upon the base shell wall member 82 s as

to provide that the !rd flange 44 may swing mto overlapping position

relatrve to the base ﬂange 84 when the lid shell 40 is closed down onto

‘base shell 80 When the case 30 is completely closed, the hinge 71 is

20
on the outsrda of the case 30, with the lid flange 44 disposed between

the hinge 71 and the base flange 84.

Figs 2 6 7 and 10 collectrvely show the preferred attachment of

the carry handle 34 to the lid sheli 40 and the preferred _attachment of at
least one latch 90 to the base shell 80 The attachment to the lid

. 25 shell 40 of the handle assembly consrstmg of the handie 34, handle

21

STBSTTUTE SHEE (ROLE 26



5 Figs. 6 and 10 show how t he node of nounting the handle

base 36 and the latch 90 avoids interfering with the overl appi ng
engagenent of the two flanges 44,84. Both |atches 90,90 function the
sane and engegésbdesr el enents of the case 30 in- “t e sane PEYUSTHR 0020
description of one latch serves to describe both. Because latch 90 is 10
mount ed upon the base shell wall nenber 82 rem)ved somevx/nat

L AR B R T
.fll5angleeal4enzgt Le:l agal nst Eeobas?al ??arﬁge f@“ rtﬁﬁ{"ﬁl%\ E%ﬁ ﬂ peri pher al
wi t hout gny I nt grf@?&e‘ﬁég rom T 'Eéeiglag éﬁﬁlgdﬁﬂ{mﬁ Iat{éﬁ ﬁg’ééﬁgghr#s%c ose‘ga
e bot tom ot i re PRt BEEPud. bREA freadBl Ritet o hEBIBRA Do et

i nvention thug per gadfigdr rFBF‘{l-JeSs rﬁQ nhétalflloy¥ramed TthQngQ fi. tﬁh?égase

proj ections or apertures any so aving to penetrate
flange 84 or the | irﬂreHuéWBSrrMs handle 34 to be securelF'rﬂ&mté’d te thelid siiél 460w

that the case 30 closes wth handl| 34 and handl e base 36
di sposed between t yhidtig éraédam'sag%oeo&@.e .user. lmumvawaaq\dnmseuQho@ladfe of the
| at ches 90, 90" substantially align with 25 correspondi ng exterior ends

of the handl e bezepiacsd upbn thd lie shélnd,bﬁwhere it can serve as a grip with which to
24 WO 96/ 39893

PCT/ US96/ 10020 lift the lidishait 49 \BSerBGperimgttbﬁ ease 3pace between a portion of
each bezel 35, 35 and the lid flange 44, so that an abbreviated
portion of eath | atch othe) Etches 90,80° of tltaspmfm‘ad empoditmeat, ldwever, are on
correspondi ng bezel 35,35 when the case 30 is cl osed, as

suggest ed by the déh%lbasaﬁhdﬂl@ irotheThreterrachembodimest. tharatches 90,80°c| ose
conpletely, with the lid flange 44 on the exterior of, and

surroundi ng, the b4peage withccatehes:38:139%0n Jidtshell 49 10-sechirs thencase 3Qinsa

fully accessible on the exterior of the case 30, as shown in Fig. 3.
closed position.

Attention is invited to Figs. 6 and 10, detailing the aftachment of
15 the handle 34 to the lid shell 40. Handle 34 and handle bezels 35,35
_are fixedly connected to handl_a base 36. Handlé base 36 preferably is
securely mounted, as wrth rivets 38,38’ or fhe like, upon the outside
face the lid shell wail member 42. Preferably, but optionally, a thin, rigid,
backing plate 37 (Fig. 6) may be mounted upon the inside sﬁrface of the
20 lid shell wall member 42, oppos_i_ﬁ the handle base 36, to provide
reinfo_rcement'and a non-compressible surface against which to turn ﬁuts
or pull a rivet. Mounting the handle bz;se 36 to the lid shell \)vall
member 42 is preferred to mounting it upon the lid flange 44, since the
flange 44, being rémotej_y canﬁlevered from the body of the lid shell 40,

25 is somewhat more prone to flexural bending or breakage.

22
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Conventional lift |ever latches known in the art typically are

"bottom nounted” in that they are attached to the |uggage by neans of 10
screws or rivets passing through the latch's bottomplate and into the

| uggage frane. Likew se, nost latch |levers generally are “bottom

| ocki ng.!" Bowoboesmesexki ng | atch |levers utilize a | ock cyli ndavwse&ioasv passes
t hrough the bottom plate of the |atch I ever and through the frane of at

| east one shell, in order to lock the latch to the frane and thereby secure

15 the shells togethg eqf ! h |,__end 1093how tth?JtrS’cht?lpg %aﬁé}?ﬂﬁrﬁrﬁ}; I::aﬁ.l

I nvention, shown enlarg

general operation,ag g esﬁhﬁssrasbatesbﬁaa@fqm.mmu’i;;heu wall  butis .

di st i ngui shabl e from nown vices in th I's 1 nnovatively side-

mounted rat her thafaemuw Wxkditdis i ngwgrdm&aeﬁﬁ& s's}sTamcsph&ébmwe ttom 20

plate 92, rather than to a arre me As previously mentione

si de of |atch 90 igatah BECHICtbINENE si¥hds aﬂmogieu&zamfmﬁﬂu%rh@secmﬁ'és R0
the bottomplate 92 of the latch 90 is not used to fix the latch 90 to the

“shel | 80. (AtBachirtjagel by deratits/ofdtch @0 fbdoskehd cik 30 bRsaE SR Sindde! O
standard practice woul d i nvolve screw ng or bolting the bot t om plate 92

25 directly to ﬁdreaﬂmsﬁhme 84.)
25 WO 96/ 39893

PCT/ US96/ 10020 ~ Figs. 8, 7, ahd11id alsd depictithzit cabe 30 prefieablyiséquigped-at ch
90 has hooked bolt 94, whi ch extends fromthe side of the latch
90. Hook bolt 94 |mthrmeablamhe89090' foniseeuririgetheaghells Sspetiharttoudeithe rom
t he handl e base 36; engagenent of . - bolt 94 with catch 39 serves
(with hinges 71, 710939t39 ke gloseq position. |Alternative embagdisents4af the apperatehel |
80 when case 30 is closed., Thus, latch 90 .~ . feéatures a lateral

cat chi ng feafi@r e. of the invention may featue; onee dhree; er eyarcfous istabieat o Figs. 9
and 10, which illustrate a - configuration of latch 90. Latch 90 has
a main body 93 whi @gchanisms. - In the piafared W%Q'E@ﬁbdaﬁ?eﬁ 99 %que FRrngsr 82 of

oy 5 sob S kg 5 ) A e
Gip lever 98 is ”E‘H% ee\‘rlelr pe fa%c(?les are known in the art; however, the latches 90,90’
incorporated in the preferred embodiment of this invention are modified
16 - to operate in an innovative mahhef and are unéonventienally attached to
the case 30. As the drawihgs show, the Iatehes 90,9d' are attached to
the base shé_ll 80. lmportanﬂv, ihe letchee 90;90’ are thounted upon the
base shell wall member 82; and preferably ere not mount_ed upon and do
not contact the base flange 84. Ih the preferfed emhodiment, the |
20 -latch 90'i's s‘p_aced away from the base flange 84, to eroVide a gap or slot
space between the bottom of the latch 90 and the base flange 84.
As best shown in Figs. 6, 9 and 10, a latch 90 is securely
mounted directly to the outside face of the bése shell wall member 82
using rivets 91,91° or the like. The screws or rivets 91,91 pass through

25 the latch 90, penetrate the base shell wall member 82, and may be

23
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| owered to di sengage and engage the latch 90. Gip lever 98 is pivotally
connected to shuttle 96 by neans of an axle pin 97. Axle pin 97, which

runs through both Iever 98 and shuttle 96, preferably also is disposed 15
t hr ough slonﬁ ' so that shuttle 96 may.slide hory a+&g (i.e
parall el to base ange 84) to and fro upon rail" 95, but i's constralned
agai nst up and down notion (perpendi cul ar to base flange 84). Hook

bolt 94 is rigidly or: mtegrally attached to, and extends laterally from
shuttle 96. Gip |sepuredowith nuts ?stwmabnyp&%ﬂé@@b&%ﬂnﬂwlﬁt%ﬁ%wwe 20

b Iinkarm99v\,h|ch|s |votaII nnect Its epds to l.ever 98 and
-bgdy 93 respect i vetgeeds @ﬁed'F‘PS?’eé Sége‘gwaﬁﬁﬁe'ﬁg?tggt%ﬁ&" eI ever 98 are
.tab 101 and claw 102.. Wen the, case,30.is clgsed, % | ever

be depressed, caudeijorcemmntgpd Pd"ﬂ"?\?‘éﬁ%ﬁ’ﬂgﬁ%"%‘f’h Eltgaﬂ'mlﬂ'éts X pu

el astic nenber 104, such as a spring or the like, connects shuttle 96 to
26 WO 96/ é@‘@

PCT/ US96/ 1002 -93, . ang, bi as ut t 6 rd the

di stal end of gt he main ansmg anJ)?ﬂ&QW%pWQh%mo@O%&au?w ﬁ] % ?"V@

The figures show t t. assenbl I es
as theg m ght appea E% %ﬁuﬁf?%#%%o{ﬂ 'ﬁ%’ﬁgﬂﬂ%ﬁé&o?"?’!?@‘“'“g 5 case
30, and aid in { heoqndgrahPBANONS nERGeLRERL | B QhrchB 908G TuRBrion the

Latch 90 is in an © pos ever r|p

S erabl 283?'5%ﬁ*ﬁ‘%&bé’?ﬁéaeéaﬁﬁ'egﬁfiﬂﬁ%ﬁﬁétﬁ% S0 tieGarhe vy, 39" 44
a portion of the 'aéicﬁpﬁﬁn%%ﬁﬁ ﬂessg}eg%me%ﬁ baa, peééaug I&Ehtdiﬁg 10

handl e bezel 35. Wt e case grip lever I's depresse

downward; as fighe | methtddSuptisthdthdae YRl vhil REmber Shﬁeﬂnbdeé samewiat, 11
pi vot s about both the axle pin 97 and the link arm99 (while the |ink

Comearrane . R st ade wh g0 ol it n podkelieneen e
latch 90 and the base flange 84 into which the lid flange 44 may be
slidabiy inserted. Thus, when the ca_se_SO is completely closed, the lid
flange 44 nestles against the base flange 84, with the lid shell peripheral
15 edge 48 against the base shell wall member 82 (as seen in Fig: 5),
without any interference from the latch 90. When the case 30 is closed,
a portibn of the lid flange 44 thus is smoothly interpositioned between
the bottom of the latch 90 and a portion of the base flange 84. The
invent.io.n'th.us permits_ the shelis 40,80 to be latched together without
20 projections or .apertures of any sort having to penetrate either the base
| flange 84 or the lid flange 44.
| Figs. 2 3, and 10 show that the case 30 closses with the

handle-_34 and handle base 36 disposed between the two latches 90,90°.

| The 'intériot ends of the _Iatch_es 90,90 substantially align with

25 corresponding exterior eﬁds of the handle bezels 35,35°. The handie
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15 force of the elastic nenber 104, as the entire grip |ever 98 shifts
downward and slightly toward the proximal end of the body 93, i.e.,

toward the handl e 34. When the | ever 98 has been conpletely
depressed, it is substantially parallel with the bottomplate 92

of the main and 20 with both the flanges 44, | now
overl ap). Shu?%ﬂ& translated to its maxi nu%%ég?éq%gw
proximate to the handl e bezel ‘3 whi ch causes hook bolt 94 to
engage catch 39. The insertion. of hook bal't 94 between catch 39

and 1id shel | wal |bezels8,35>Taature ncspachdetween a portion:pf sactobee! S5H’ h_er by

connecting their . respective wall:.. 25 menbers 42,82. The latchin
secured by the eng%l'tj’zw [d fignge 44, so that an abbrev:ated portlon of each latch 9 90’

27 WO 96/ 39893
PCT/ US96/ 10020 fits under E|P3W°m%f MPHG%H%"%W‘" 3835 éwgeagmmewsbe

doubl d t th k 103 | d
ooy e oe, "o ilosad, gs supgested BY the dk?qﬁeq?ﬁ%cﬁol hus, e ae S an

th i { 92, .which t
orip the leveP 08 t§¥§eﬁrﬁﬂapﬁ§e'¥r.ﬂt€3hf B nenas 44 an e Sxtericriafando, ot holt Jos

fromthe catch 39. The Iatc

di st i ngui shabl e fr%“m%lr" hh?QB (}%19%% Wrebtyq w'tﬂﬁﬁrt'e Pﬁg’eﬁrq%sp.eelé? 98
L O0KS e i on” ol akedbile BR'ohe bR b BPL e Zue AR LIS, D200

fl ange 84, whi ch osin

!nserted bet ween t he lat{.‘[ﬂ?wgﬂtlorbeélift Iivl“ |%ge§ hﬁmﬁvhgﬂgﬁ% ﬂ%‘kﬁﬂ'!' e case 30

is closed and the latch l'evers epresse 0, 90' are

desirably recesseds " ed by
(he val |- menber s 42%3@%%?@ 7 C}hat they are atta«‘ﬂﬁéd‘td“tﬁe"lﬁg&EUWhegﬁé o

shells 40,801y e Uékiraiivﬁhﬁfiivbih ﬁﬁ%ﬁ@tﬂhPﬂ:MeHﬁcﬁm B&t&h%ﬁ%%nﬂﬂnm the
reverse progress. Tab 101 is first lifted to release claw 102 from

cleat 100. A sl i ghluggayefréiiel (Likswiss,embstiatehIBvere| deneidily dre YB6tte®- f r om
Its closed position, at which tinme the.energy stored in the stretched
el asti c nenber 104lockingsT Bomeh Ioehhgllnghtleuers otilizd 2 ldbk eyhnua- whichlgagses
- through the bottom plate of the latch lever and through the frame of at
least one shell in order to Iock the Iatch to the frame and thereby secure
15 the shells t09ether - '.
Latch 90 of the present xnventlon, shown enlarged in Figs. 9 and
10, is simdar, in general operatlon. to hft Iever |atches known in the art,
butis dnstunguishable from known devnces in th_at it is innovatively side-
mounted rat!her than bouom-mounred, arrd Iocke solely to its. owrl bottom
20 plate 92, rather than to a frame member. As previedslr/ mentioned, a
side of lztch 80 is attached to the wall member 82 of the base shell 80;
*the bottom plate 92 of the latch 90 is not used to fix the latch 90 to the
"ehell 80. {Nnaehment of the Iatcﬁ' 90 to'fhe shell éo more according to
* standard practice would involve screwing er boltihg tﬁe bottom plate 92
i .. 25 directly to the basé'ﬂange'u.) | |
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pull ed along the rail 95 toward the distal end of the latch 90, wth the
result that the lever 98 rotates around axle pin 97 and Iink arm99, and
20 "pops” upward to a fully distended position,, as shown in Fig. 9. The

shuttle 96 iwg%ﬁg%to i t's” maxi mum di stal positien (away fl;cq.mﬁgn e 34)

by the elasticCn 104, which results in a conconitant nove of
t he hook bolt 94, thus disengaging it fromthe catch 39. The user my

then grip the handle 34, and lift the lid shell 40 and sw ng ilt“’ug and
ooked bo

25 away from the bas8iraiasly, 1stch 80 isside-aatehings bateh 90 has It 94,
28 WD 96/ 39893 - - .
PCT/ US96/ 10020 which extends from the side of She jatchy 90y, Hieek bolt 94 is ¢paagsable, | y

.i ndependent of any articular fe hel | 40,80.. 1t is

| ockable to itself V(#'&F'Pﬁeﬁaﬁcﬁa'# protruding f'?'tagtgg @Bﬂ@g%gr%ﬁfieﬂnﬂa%@ﬁ%?f) |

hountable virtual LyPok g MiRbcaih IeFpves twith higgs JAPETL fo Spoura et
2 o UKL ST & Bl AT oo 30 T R A,
Chon el osur o of 1 ndeRBcEs uateral catching 1BBIrRy i ng 1 gi diy from the side o

handl  base 96,12 o0, SogRyfd e i ARTE B i 1, Ml e o,
nenber 82. PinS 110; i ald0ft Mich"ed "Extthibo bes a main bR 94 Wikl 111"

and, during closure e case pi NS are 1 nserted

i nt t 111, g2 ] - )

o ober s, LIL ol obkfd Do Fhny 236 8 ot g0,
1 el | atyj L & fous : 3 Pi 10

S0 agsi st 1 a0t ne Ty P a8inl 35 JRURWIER shille 96 ARl Qlker dhatiy rutdg o8,

of the case 30; whe §5 et 98 i fah e ddPn, the
| oad forces are tralﬁss?g%?gﬁggaia@h%émﬁiﬂ%mer's 441%&\” a the

contact of the pinsjolided & dishidbe &) BigeRie b lateRISTR" GAP lever 2B is pivotally
It is seen therefore, that the node and apparatus for latching the
’ connected to shuttle 96 by means of an axle pin 97. Axle pin 97, which
.runs through both lever 98 and shuttle 96_, preferably also is disposed
156 through slots in rail 95, so that shuttle 96 may slide horizontally (i.e.
parallel to base flange 84) to and fro upon rail 95, but is constrained
agaihst up and down motion (perpendicular to base flange 84). Hook
bolt 94 is rigidly or integrally attached to, and extends laterally from,
Shuttle 96. Grip lever 98 also is swingably connected to main body 93
20 by link. arm 99 which is pivotally connected at its ends to lever 98 and
body 93 fespectivély. Pivotally disposed at the distal end of lever 98 are
: ta‘B 101 and claw 102. When the case 30 is closed, grip !évér 98 may |
| be depressed, causing claw 102 to intqrengage with cleat 100. An

elastic member 104, such as a spring or the like, connects shdttle 96 to

26
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"Also, limting

shells 40,80 of the invention together provides for secure closure of the
case 30 without any need to penetrate the flanges 44,84 with any hol es,
bolts, screws, catches, or other conponents. This advantageous | ack of

any apertures through, or attachnents to, the flanges 44,84 results in 25
stronger fl oRggs the unobstructed overlapping of the fJ3Rf6e:

29 WO 96/§%§g3 ) ek dodd _
PCT/ US96/ 10020 permt a snmooth, uninpeded closure of the case 30.

chnent s- of both he | at ches 90, 90" and the
handle 34 to the ™ain b°dVo§?'\/\%ﬂdo‘P'93?3a%hW§ rtP!ﬁ‘@&“lﬂd‘FF?é°MI°[f§h§1ma"82

respectively help factory assenbly. The shells 40,80 are
conveniently held %Wéhbyqzmgpthegeat %rk surface (such as in Fig. 7),
and vari ous screw fast el ALeql NS ted abo attach, in
a "top down" nanner, th éga"ﬁ%%?h%? Fmpgants of thé ?aq]ﬁ%g %g' 98190 the wal |

there is no need 1 %%eﬂﬁhs 8 Pl Pt sl ey g hé sﬁuﬁm‘é“#ﬁﬁe
shell's 40,80 yer ticaldl g0 gty gﬁe Gidor AR o SR8 Spblalin'ditné kh 3p, 0 1

aidin inserting f Penerd% vvnln

s e e Sheldsin Hb B 4RpBR dERAIAA gYm@Pssnged Whed B Dunper

strip channels 50 ch are ow c gr ooves

runni ng around theg %Se @?éé‘émﬂhew‘@lﬁ 'theib ripfleraféd etbgo?'tﬁgﬁ&ﬂ?ﬂ%e% or

86. Strip channels are optional features use to enhance

appearance of the ﬁ%kbﬁyﬁﬂd@tﬂé"&ﬂ?ﬁh%@o%eﬁ%§rﬁﬂ%&1ﬁnaﬂﬂef anhﬁh
bunper strips. Bunper strips (not shown) |engths of resilient ribbon or

cord w apped aroung pbhearpamhﬁhsdmavhyﬁeaa&hafﬁbirua:ag%mrboﬁ%e of
the ordinary wear and tear to which the |uggage is- subjected. The

bunper. strip 1@ t enhardié de2s1eBS. | With theasé 30 dI6sed Gitp i160ER 99 ¥ débrdh's&@sant ly

20 contrasting to the color of the shell 40-or. 80, and thus serves the
dual ~pur paawnwfard,raymwm@ertihpumcimﬁmardofowm thelie fidAgeadyal | as
ext endi ng its life. The process of the invention also pronotes the
ability to nold pivots abauitibeth dmsaxlalpinaS?mndttherhak arm@D{whilesthiedinkc
features into the shells in the general vicini tx of the shell rins
46, 86. arm 99 also swings around its connection with main body 93).

: Concurrently, the shuttle 96 glides upon the ra:l 95, agamst the tension
16 force of the elastic member 104 as the enttre gnp lever 98 shifts
downward and slightly toward tha proxnmal end of the quy 93, ie.,
toward the handle 34. | | | |
When the lever 98 has been comblétely debr_essed, itis
substantially parallel with the bottom plate 82 of th.e.-fnain body 93 and
20 - with both the flanges 44,84 (whiéh now.'ove.rlap}. ‘Shuttle 96 is
transiated to its maximum position prdxirhaté to the handle bezel 35,
which causes hook boit 94 to éngaQe catch 39. The insertion of hook
bolt 94 between catch 39 and lid shell wall member 42 latches the
shells 40,80 together by connecting tﬁeit resihactive wall

25 members 42,82. The latching is secured by the engagement of
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30 WD 96/ 39893 '

PCT/ US96/ 10020 . Known pressure or vacuum form ng devi ces and
syst ens cannot manuf acture the | uggage apparatus as described. In -
present syst the formation of the wall nenber St and/ or

t he flanges }gﬁg |89r13 the . configurationsishown (i.e. wa%?"s 42, 82
projecting substantially 5 " perpendicularly inward from side portions
83a; 83b) woul d seri ousl¥ . i npede. t he renoval of the nol dede(ErQ uct
fromthe nold. The ®aM 102 with ciea.tntqr&eﬂ"g'smﬂage%m gray fecdqubly: 25541 ' or
"“hang up" on the - - corr ndi n pul ar, shoul der portign..of th

mol d whi ch formed t @ actuation °’e§79§ﬁ1°‘/r+eﬁﬁgﬁg,°‘/ IBesiYRPn, §1iP E’P’Bﬁﬁ@t ‘fi‘{?s‘f‘?ﬁg
old. 10 Fi gs -15 depict the pringipal co nt f Ihe
Cnventi ve. K ek, THS. e Endaseth Reiredcief e, V0P BB she Bomsart o
The appar at us - : Lacl udes an per. plate n‘o.lb | ower

pl aten assenbly 240',’Iate bﬂ, w'ﬁ;q §Y?'f%§r92'(? ﬁ?‘ﬁqé)‘fﬁ?éﬁ ﬁ?mo %%éﬁﬂf@ﬂg[d%eggeg]e

ot her, preferaldy hgrizontal : M, BHydr i.c or
ot her known systens pe ?ékeajp%te?“ f'fg' the %&gﬁe%b gis‘tgee%ﬁ/gégﬁ tﬁﬁ?‘&éﬂgb s

pl aten assenbly 240 ; |Gl | 0
each other, e.g. cl giég?g@?ﬁ%b‘lﬁ?r i "'é%'a'ﬁf{ 'mF &Q&gés 'Hﬁﬁém“’&%ﬁgﬁggﬁg‘gs"‘&

B e oot £.o! §Red) s R toHorld? pfés 92716Rd not the base i s Wfich

pl aten assenblies 2 r the upper

assenbly 200 or thegafiihe ihdbapcHhd S5l angedd to B6 ifkdriddHetivB8Mthe iatth 90 The
pl at en assenbl i es 200, 240 accordingly may be substantially

separated, or may band%Re'bhgd BAO WRER #5¢ cade 30 iSloddd and! thedlatdiPlevers 98
exanpl e, show the platen assenblies 200,240 in w dely separated

positions, whi{@® Fi deprbdsed)aie ldtbikes’0/90" are desikiblyfecdBsbd?dledstpart
near together. S ' : ' 31
within the channel defined by the wall members 42,82 and the lid
flange 44.
| The shells 40,80 are uniatched by repeating the latching process in
reverse progress. Tab 101_ is first lifted to release claw 102 from
16  cleat 100 A slight upward tug on the lever 98 pulls the lever 98 from
its cload position, at which time the energy stored in the stretched
ela's.tic member 104 is released, causing the shuttle 98 to be quickly
'pulled along the raillas toward the distal end of the latch 80, with the
resuit thaf the lever 98 rotates around axle pin 87 and link arm 89, and
20 "pops"' upward to a fully distended position, as shown in Fig. 9. The
shuttle 96 is pullied to its maximum distal position {away from handie 34)
by the elastic member 104, which resuits in a concomitant movement of
the hook bolt 94, thus d_isquag_ing_ it from the catch.39. The user may
then grip the handle 34, and lift the lid shell 40 and swing it up and

25 away from the base shell 80 to open the case 30.
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WD 96/ 39893 PCT/ US96/ 10020
In the preferred enbodi nent, upper platen assenbly 200 incl udes

vacuum box 202 and shell nold 206. As illustrated generally in the

figures, .shell nold 206 has an outside surface 207 and an..inside

surface. 208;wbldgradgsy ter is the nold surface which serves t&rﬁggg,@ot he 5
shape to which the product is nolded. In the invention, the shel
nold 206 is renovabl e and: i nterchangeable, permtting the use of the

35???% Eédéisg??ﬁéﬁf t Eﬁ‘ﬁgﬁ’!%@gg" v, Ty SR RbomgebeBe i oo Y
unl i i te
10° ““Vacuam bor stedatisRE o sfRefpil é“@ 1 RO B e b

space 210 Shel |,y éh Gt IAbaBanSEh CANbRb el oo BB, apg DO

202. Vacuum box 20 S one I nore. va I Ces connect ed

t di fluid
onnoct! on oy h koonfEGHL T dah 0o Yici B HeThts {‘e‘"ﬁ‘%"\ﬁ Snjihers ypon o' ¢
evacuate the gir (%p&h@%ﬁeﬂa&néidﬂ@nhbeﬂﬁ%fcﬂ%h%mﬁ @ thihillm of

vacuum box 202. e evacuation space 210 is e I ned by the

conponents of the weakening' ped&%n@hﬁﬂoﬁ@h%ﬁégﬁms}( 200 such that evacuation
space 210 may be . seal ed and isolated fromthe ambient at m)sphere

Figs. 11, 1.3, and 14 Figs?®, 7, arfd 00/shb@t ari Biéilidip Sy BRni forQding eslp
pl aci ng shell nold 206 in seal ed _ contact w th vacuum box 02

Vacuum box - 202 hasangnmkermbmlsheusmso upoti ¢lbsurb of ahé sase30ur f ace 207
of the shell nold 206. Upper platen . - assenbly 200 and vacuum box

202 are adapt ed t oPfotmudingongidytfromithe side of handlestsaset 38:ate arfe ofi fbes | Ng shel |
nmol ds 206. In the enbodinent depicted.in. - 25 - "Figs. 11-15, shell nold
206 is a cond&®e oahgnmmms 10.4106r Cgtragmmghng pm apertures 111,111 oceur in
32 the base shell wall member 82 Pins 1 10.1 10' ahgn with the pin
apertures 1311,111', and, during closure of the case 30, pins 110,110’
are inserted into apertures 111,1 11". While the case 30 is closed, the
engagemeni of pins 1 10,110° with apertures 1 1,111 helps prevent |
15 paraliel relative shiffiﬂg_ of the twerlappfng flanges 44,84 Pins 110,110’
also assist in the transfer of shear forces 'b'e.tw'e'en thé two shelis 40,80
of the case 30; when 8 loade_a' case 30 is held in an upright position, the
load forces are transferred between the wall .me.mbers 44,84 via the
contact of the pins 110,110 ‘with the base wall member 84.
20 it is'slaen' therefore, that the mode and apbératué for latching the
shells 40,80 of the in\iéhtib‘ri"together prdvidéé for sécure closure of the
‘case 30 without any ne"'ed'to pe’netrafé thé _fla"nges 44,84 with any holes,
bolts, screws, catches, or other componénts. This ad#antagaous lack of

any apertures through, or attachments to; thé ﬂaﬁges 44,84 results in

25 stronger flanges and the unobstructed oV’erlahping of thé flanges to
29 -
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VIO 96/ 39893 |
PCT/ US96/ 10020 I uggage shel I "The: final shape and surface finish

(smoot h, faux grain | eat her, stippl ed, etc.) of a shell to be

mol ded is detgssEdeges by the nol d surface 208 of t berkeddoodyo! d
206. Wthi'n the concavity of shell nol d 206, and partially defined
t hereby, is formspace 212. . 5 Reference is made to Figs. 13 .

and 14. Shell nold 206 is

'vacuumhalolert ulr gs (RS Eﬂﬁwm ““'mpe‘?s%lf’ﬁu'(?r"fptgrg}%rﬁ%%?(')r&%ﬁalgﬁgw ?LLE édf
20 T

oot pavry “aAGER of bpth g tmrches SHSE! 316 Hrkdl $3ng) | The

-evacuati on space ZMJrP\ytﬁax[néosﬂFﬁgeé)L Iew allslﬁz 82¢B§§Hcﬁgel9rﬁé§1ﬁ§|§n&iﬁ6

heat ed sheet 216 o I's orce

surface 208 by a g Mda%fsghi:&ﬁtﬁﬂf Eidils! lquﬂﬁeaqe @85\9&@ gﬁrlleﬁ'%hla horizontal

nmol d 206. The pressure usual 'y i's att to an e evat ed

gas pressure \ t hi {{, in?%\{]?féé@&%c%%;ﬁ 87) ﬁﬂ&’%ﬂo&@&r@%eﬁ§%grs"\brﬁ%&md

evacuation space 2 ternative tormspace 212 ma

pressurized W t NoUroph gideli’ ﬁ?échd?rpﬁeiﬁﬁ‘abﬁt' inRdhrief, ihBE}eﬂdéé‘ﬁVétHaFHbvare

space 210 or, a nore common al ternative may be to evacuat e the
evacuati on space Za&emm{a«w&h@wan rghberg! 42,82E Sitdd Abththg iBtfisdd o the

space 212. In the pref erred enbodi ment, sheet 216 is
conposed of ABS  fifnges 44,84 itifere A8 hemaaalfmecaﬁmdlmmomwwm tohd s of
pol ypropyl ene. O her thernoplastics may be utilized, with variable
| evel s of success. the shells 40,80 aenicallp) asditprotateusmad/ci fdpesitioh ithé shélishasd ween
approximately 35 p.s.i and approximately 40 p.s.i., with an upper
limt of appri®i nawid in idddrting ifasteners througbithé dlaages.al pressures bel ow 35
p.s.i. nust be acconpanied by the use of 25 plastics with extrenely

| ow melt flow i ndexes; Aswshoen,inlFigs. 46} thel shells 40,80 may be molded with one
33 WO 96/ 39893 .
PCT/ US96/ 10020 or morejbumpes striichannsls 58502 which pear snaélwmtta@nphl or mild-

properties such as inpact strength and fl exural nodul u
grooves running around the perimeter of the shell 40,80 near the rim 46

or 868. Strip channels 50,50‘ are optional features us_ed to enhance the
15  appearance of the shell; Strip channels 50,50' may receive and retain
bumpér strips. Bumper strips (hoi shoWu) lengths of resilient ribbon or
cord wrapped around the perimeter of a luggage shell to absorb some of
‘the ordinary wear and tear to which the luggage is subjected. The
_bumper strip often is colored in a hue that is 6omplimentary or pleasantly
20 ~ contrasting to the color of the shell 40 or 80, and thus serves the dual
purpose of improvin§ the aesthetics of the case 30 as well as extending
its life. The process of tha invention also promotes the ability to mold
other deslrable functtonal and/or aesthetic features into the shells in the

'genetal vicinity of the shell rlms 46,86.
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Lower pl aten assenbly 240 includes support box 242, which supports
the seal plate 244, and at |east one pinch off plate 246 | ocated 5
upon seal plate 244. An optional seal key 245 may protrude from seal

pl ate 244 throughout the periphery of the seal plate 244. Seal - key 245
corresponds shoul der 217 in each of side draw fornms 230, 232.
Key 245 may %@H?Q@ﬁgthe undersi des of side draw forms 230, BCEAISI(020
engage shoul der 217 when upper’ platen assenmbly 200 and [ower platen 10
assenbly 240 are drawn into nutual contact, as depicted in Fig. 14.

Wth seal key 245 subst@qwmbleysmgaurn@cuwhdorrumg davicesfapdraystamese cdxirdti s
seal ably and substantially conpletely enclosed by shell nold 206, side
draw forms 230, 232maaht9cyualthnlo 8ge apparatus as descr-bed lmprqseatssvatemslgas

pressure |line 248 supplies gas (e.g. air) to fo space 212. A punp
(not shown) punps e °6P3@thefﬂ?u‘ﬂ'9'bm9@‘t{?&§4?lﬁ%§5¢{°f the ﬂangesg%ssﬁr'%ihﬁjre
s

line 248 to elevate the fliuid pressure fo space 212
pressure |ine 248 W%&%‘?‘F &ghlfhyaﬁﬁﬁ&#npm&ctm%@%&v
| ate 244 te to t t 249 at f 212.
Pependi ng Upol ¢ hgpifgﬂ“?'&ﬁ'Pa{’ec BRI gidecppriions BaaAa0S wad Setcisy 246
the pihoh of  pl at 288 F foBaVRatdne e?bﬁscl product *rorrmdeow The wait 7"
250, 250' , 250", 250 I 244, a
occupy | ocations \Aﬂem\g% ?@%{" @ptggg% S‘g%rl’l?é i‘gﬁg BPaPEﬁhe |

bl 200, 240 25
oSSl s 200, 24 bl gl Sher i RIS AARRTGE
34 WO 96/ B%H%erabers, Iocklﬁg the product in the

PCT/-US96/ 10020 respect to seal }ﬂ'ate 244, such that they
may be alterngively Figg, 11- ﬁg%ﬁﬁt% ﬁﬁ&pﬁ%rﬁﬁﬂrﬁﬂ&e&ﬁ%mﬁ ntiv€_Support

box 242 (by passing . .~ through sealed.apertures in seal ate 244 and

pinch off plate 24Gyparatus for pe@'rhh@%&ﬁfd&&s Bt tlih&n%@hﬁo‘l‘hgagparaﬁfs

serve to cool and s ape 5 - preselected l'ocal i zed sections of the heated

sheet 216 prior tointiddes raarllppil' platen assembly 200 and a lower platen assembly 240,
posltloned ln parallel opposmon to each other. preferablv horizontally,
one above the other Hvdreullc or other known systems permit upper

15 platen assembly 200 and lower platen assembly 240 to be moved
perpendncularly wnth respect to each other. 6. g closer or further apart.
Known technologles permlt the controlled adjustment of the distance
between the platen assemblles 200 240 by movung exther the upper
platen essemblv 200 or the lower pleten a_ss_embly_ 240, or both of them.
20  The platen essemblies 2(__)0,240 aocordin'gly may be substantially

s'epaieted,_ or me\l be 'b_rought lnto _cont_aot. Figures 11 _and 13, for
exarnple, show the pl'ate.n.ass_emblies'z_loo,zll-o. in widely separated
positions, while Fig. 13,_ shows the platen assemblies 200,240 drawn

near together.
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pressure formng. In the enbodi ment illustrated, corner pl ugs
250, 250", 250", 250"" are shaped to.provi de convex or "male" forms to
prelimnarily shape the carners of the shell before the final

nmol ding is aaegBbisshed by ‘the differential pressure forn perosseaens. 10
Chill ed corner plugs 250, 250", 250", 250"" are in fluid comrunication

with a source of cooled fluid (not shown), which is recirculated to and
t hrough the plugs via lin

52, Lo I d
enbodi ment, pinch of f 383&"3%8"??38?%?553%' HB?)?{'PI“B".'“seﬁgmgﬁngcﬁtge%et 0
| plate 244. Th 247 | f PN o) [l ed
ot an obt use angl o eSulint bpR 2% @it ey MR Fbe! haMuliviecd Gonetdlly i he®DC €
-246 sl op Ut dg ' ; . ot h hout
Cte bt phery. o gurde, EhAIbICa6E RAE bndurddé st 284 ind an inside " OUONOL
ofihéiglr aw

differential to ac | ) I '
'fl)rms 230|, 232 are %rg'l\gé tﬁg&,‘[’ eﬂ%n@%nﬁn?@ﬁ%gﬁgéﬁgéhﬁ%ﬂ?est%&;80@1\| que 20

face of bevel g edgga%g%, ‘3@%&3‘3"’5&"9&% Ridtdddn Wth%%\?%ﬁjio!n‘?‘fﬁ‘é skélpe of

the inside faces 2 - S raw forns 230, 232. rong pressure
and/ or vacuum f or Mufid 2064s réidevstie 3AE 'idterahlaﬁgéﬂﬁ@,tp#ﬂa&ﬁﬁg th&8kb of the

material is placed between the side draw forns 230,232 and the pinch

off plate 246. apparatus to manufacture luggage shells, or other product, #9a virtually VWO
96/ 39893 : - PCT/ US96/ 10020

In the preferred emhmhiteeIihsbrﬂhéﬁﬁbbiﬁapﬁhﬁé@f&é&idiﬁw&pmwbarfawfbatures.
fromseal plate 244. Known hydraulic or other systens control

movenent of pinch Ohb qutsiie sddce 207 xf shell Aibld 208dunctidnsda.cohfhetiod with
14B, pinch off plate 246 may be noved up and down a relatively short 5
di stance, suctOt hatvacoumboxi202 to definenand substastially spiuod 2hd evaciumtinned
paral | el away and above seal plate 244. Myving the pinch off plate 246
upward to contact tspacei2d0. @Ehell moldROSiB(N ssaied contact with the vastwws of f
the sel vage portion 222 of. the sheet- of thernoplastic 216, to | eave a

cl ean, uniform tribeetPZdYacuunhex:202 hag ape of mare vacuum orifices 205

connected to a correéporiding vacuum line 204. Vacuum line 204 is in
fiuid connection with known pump devices. _Pumps {not shown) are used
15  to evacuate th.e air {or other gas) from the evacuation space 210 in
vacuum box 202. |
The e\'lacuation. sﬁac_a.z‘m is definéd 'by th_e cormnponents of the
upper platen asserribly 200 such that evacuation space 210 may be
sealed and isolated from the ambiant_atmospher_e. Figs. 11, 13, and 14
20 show that this may .be accomplish_ed by placing shell mpld 206 in sealed
contact with vacuum.boxlzoz. Va_cuum box 202 has a gasketed seal
with the outside surfece 207 of the shell mold 208, Upper platen
assembly 200 and vacuum bdx 202 are adapted to function with an
assortment of differing shell mdlds 208. In the embodiment depicted in

25 Figs. 11-1_5, shell molcl'z_os is a concave or "female” mold for shaping a
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10 Di sposed bel ow shell nold 206 and above seal plate 244 are at
| east one, but preferably two or four side draw forns 230,232. The
practice of the invention involves the novenent of the side draw

forms 230,232. Side draw forns 230, 232 are novabl e separately from

~either of thg assenbl i es 200, 240. As best illustra
15 and 12§OSI draw forns 230,232 are laterally mvab?’g‘qwoﬂ%

el enents, used to shape the fi'nal product. Side draw forns 230, 232 are
nmovabl e, as with- hydraulic, pneumatic, or mechanical jacking systens or
the like, radiallyupgses shelladThafinglshape and syidage-finieh (smoathe fqumrmmf f
plate 246 as indicated byithe directiopal arrows. in 20
shows the side dr dfHSF n%t'PEM 8to) pha ghelbig a%m!d%suqq%ermmw bwghamld

outward fromthe pingh off e 246. Control |l ed hydraulics
are used to trans|$H °§|?R§P &@oﬁ@?‘f"?'ﬂ@o&'d‘ynh'" the concaﬂi"éﬁfﬁ'@ﬁhs 230, 232 -

dl d, d f I 246,
 na cat ol byt he et 2and eithaldeiid Rarkby A {opmsmge 212" ' §, 2% 13°
ggd 12. Fag. 592/ ggg\gg I*e?ere%rl:ed is %ra Jplgs 13’ 82&2 gRelFmold 206 is
D US06 10020 e SorDRletel BeflopPSl b o T VRS b U o 212
f d . enbodi ded
the ol osed posi ti chers hﬂﬁsg ulormy dm"b"fq"%}‘ysié‘é%é"ﬂ%@é BBHrBIEH past ¢ ho
nsi de ol d_sur aCgockfiuale WHF ABRhar. Ty spertls p8c Bdaddd'BYdl oh!' 0 L °

form space 212. As suggeste ornms my

be retracted to a MtthdPﬁresbaEQ%ﬂz' it evaeuatron gp&‘edzié‘e in B fﬁrrséﬁ

236, 237 are pulled outward|y and past -theinsi sur ace 208.

In their fullyo ext pifich pficess, #Redted BRESL 2T80f SHEN MaEHial is forced agains&he
side draw forns 230, 232 act uaIIy cont act. ‘'one-another, so that the

forms 230,232 defi fife MBIP&INECE20B 15y @\prelsige Bifferanitias ihdabéd BbAYsS tﬂééheu
and substantially circunscribing and defining the periphery of the product
bei ng nol ded. mold 206‘ The pressure differential usually is attributable to an elevated
| gee pressure W|th|n form space 212 and a reduced gas pressure within
‘evacuation space 210 Alternetlvely, the form space 212 may be
15 pressurized _wrthout a concurrent depressurization of the evacuation
space 210 er, & more common elternatlve mav be to evacuate the
evacuation epece 210 wrthout efﬁrmetrveiy pressunzrng the form
" space 212, - N
| in the preferred embodlment, sheet 216 is composed of ABS
20 'plestrc Alternetrve embedlments may use sheets of polypropylene.
Other therm_oplastlcs may be utilized, wuth variable levels of success.
The preferred '_preesure diﬁerehtial.is between approxi_mately 35 p.s.i and
' approximet'e%ly 40 p.s.i.; w:th an upper Iiml'rt ef.approximately 125 psi.
Differential pressures belevr 35 psl must be accerhpani_ed by the use of

- 25 plastics with "e)rtre'mel'y low melt flow indexes; 'however, low meit flow
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The figures show an enbodi rrént of the invention utilizing two si de
draw forns 230, 232, each having two .perpendicul ar | egs. The 15 not i on
of each side draw form 230,232 is 'substantially.linear along a

di agonal axi ggested-in Fig. 12. The diagonal axis Qf tional
novenent for%%%i”?’grm may generally be described as a |i'n§q'yﬁ§‘?%‘%

t hrough the centrold of the pihch off plate 246 and t hrough the corner of
the plate proximate to the respective form 230 or-.232. As each 20

pl ate 230, 232 noveindexespdversely affechother kay matedy proprriies suchas impagt

adj acent sides of the product being nol ded. It will be
apparent to a per s8iepgthang fipxupal modulus.n the art that the : nunber
-of side draw forns utilized in the invention is 'variable, and nay,

be adapted to custoni ze-QWer Riptenrassersbly24 inciudes Supparth ‘gg'o‘f’é'éhs.

For exanple, if it is desired to utilize the side draw fqQrns t reate
37 i WO 96/ 3984Rports the seal plate 244, am; at least one pi?lch off plate 248 located

T P R, caman el Sk S RRRBRCRA R R R e,
f [ v i W

ST 2o B o BT A S

per pendi cul ar 1y aqqPaeedsHrE Kouder 717 P RO P88 Whek Soild Pag.2ne.

form per pendi cul ar ydgps 3 nkdth tnd [Fdgrkiifes 3 sldiardltdrms 230,232 dhis”

versions of the inventron utilTzing two Side draw forns, eacs(}’orm

ersions of t | . | _each rorm =
2B 11ty Lo creat e Faaigh Shifideratd Whehl\pper plefail ABREUT 200 drdToie? Bt
Still "10  pyher RAkRMY SredraWiGnid WRRid 2Bntdbe)\6Y Gépict®Bln G F1.5i ngl e

25

st de . - draw formi'n those-instances when it is not necessary to form
the entire WHE 'seaiN@yy24%8 sibianti 8'agamaﬁlsﬁ&uwbpzw,ni_ovm%cerzme
si des. . Side draw fornms 230,232 nay al so be independently
novabl e up sealablydsnisiitantipily icompler@lydnticsad assehuil metd 208), side.
For ease of 15 Illustration, Fig. 11, for exanple, shows side draw

forms 230, 232 i n a draw forms 230,232, and seal plate 244
o | At le.ast one gas pressﬁre line 248 supplies ga# (e.g. sir) to form

15 épace 212. A pump (not shown) pumps air or other suitable gas through
gas pfessﬁta line 248 to elevate the fluid pressure in form space 212.
Gas bressuré line 248 méy pass through the support box 242 and seal.
plate 244 en route to the injgc_tion aperture 249 at the form spacé 212.
Depending t_:po:i the particular configuration of the pinch off plate 246,

20 pressure line 248 may pass through it as well.

Above the pinch off plate 248 are chilled corner

plugs 250.250'.25 ”,2_50'", which project from the seal piate 244 and
oécupy locations within the form space 212 when the two platen

assembiies 200,240 are brought together. For operational convenience,

25 corner plugs 250,250°,250°*,250°’ may be controliably movable up and
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| owered position, nearly in contact wwth seal plate 244. Fig. 13 shows
the side draw forns 230,232 raised up to nake a sealed contact with

t he outer periphery of the shell nold 206. The manuf acturing
apparatus of the invention is depicted in the 20 ~ drawi ngs. as having a
femal e shel | w¥eBgd6 nounted within the upper Pl ptFosdisgp®! Y
200, and pinch off plate 246 and seal plate 244 di sposed wthin
the | ower platen assenbly 240. It should be readily o under st ood,

or posi 1 on vi t nouboar B FRReFt 1 pdi bistE 2 Ygréﬁz@?s‘wm ety

gg t he .l nVeU\B 82/ 3%&?%0 Bh@'eRkibndgd Bl 0¥ tlge4gup o b&X 3B/ (by passing

PCT/ US96/ 10020 through seénafsae&urzs'"y ol étBCédid Fﬁgﬁt@ﬁ#epla{;%&)and

vacuum box defining a evacua space pl aten

assenbly 200 may behllied corner dﬁfﬂﬁﬁd Fﬁ gﬁ“ @'sgglvepl!oaéo%l ghé Bﬂgﬁ? d b eI OW a

support box, with a pinch ate anging fromthe Se

Thi's "upsi de down” p%bﬁdtdﬁélﬂéahzed §ectlod§96‘f ﬁEfrﬁG{ed@?‘ee‘i’fZﬁ riolr‘?:g dﬁ?{rﬁ@ﬁat

plugs, but otherwise will neet the obj ectives an

advant ages of the pmsmlfanmnﬁt ITh |tAé ebhbodiment mustu%%‘&wre al te”‘atlve
enbodi ments of the invention may include the use _ "mal e" shell

nmol ds, wher eby t hepligs @50,250°[2801)250%t ar@ stﬁp§0&69%§|de cbnvex GOhdlet a

convex nol d. 10 - The practice of the process of the invention,
and sone of its  forms to prelimintrilycshapaale oomebsotitecstiol tbforBahe FRELE | S
made to Figs. 11 and . 12, which depict the apparatus of the -

i nvention at the veoldingis anuon'gﬂlelﬂed by the dlffemn'tinhpfassnwwngu@ym-beassl n Figs.
11 and 12, upper platen assenbly 200 is in a raised position to
provi de wor ki roGh\“B’étOm plugsa2R0,26062601 266 ard i fluid xoaendnliyatibé0. For
clarity of illustration, 11 shows, a substanti al- : separation

di stance between t MW @p@rbpp&peweQMo} shownhnwthicb\ig recirculated to phdit en
assenmbly 240. In practice  the platen assenblies 200,240 may
actual ly be separ af'l!ﬁ“%/ﬂy P'HQ&V!W"P@H‘HFF 282st ance, sufficient separation

In the preferred embodiment, pinch off plafe 248 is disposed upon
. and paraliel to seal piate 244. The outer edge 247 of pinch off plate 246
16 - is bevelled at an obtuse angle, such that fhe edge 247 of the pinch off
plate 248 slopes outward away from the Eentéf of the pléte 246
throughout its peﬁphefy. When, prior to the creation of a pressure
differential to accomplish vacuum and/or 'pfaéure forming, the side draw
forms 230,232 are moved to their maximum inward position, the oblique
20 face of beveled édge 247 comes in closé ':proximity fo the lower edge of
the inside faces 236.2_3? of side draw forms 230, 232, During pressure
~and/or ‘vacuum forming of a luggage shell', thé shéet 216 of shell
material is placed between the side d'raw'-fon_'hs 230,232 and the pinch
off plate 248. e
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merely to allow the insertion of a sheet of thernoplastic materi al 20
(Fig. 13) therebetween. .. - . Contact between vacuum box 202 and
the outer surface 207 of " shell nold 206.is seal ed against air

| eaks. The contact betweer seal pl ate 244 and support box 242 is
li kewi se seaVOPBMR sel ected side draw fornms 238 0
installed in the retracted posrtion (Figs. 11, 12 25 and phantom | i nes
in Fig. 13), but are then noved into the extended.,..

39 WO 96/ 39893 In the preferred embodiment, pinch off plate 248 is movable away

PCT/ US96/ 10020 osition (Fig. 14 and phantomlines in Fig. 11).
Fig. 15 shows from se@f)nhtezaeﬁzd@qwn hydraulic poHather systemsreontsolf u| | i nwar d
.ext ensi on; at conpl ete inward extension, the corresponding dj.stal

ends of the |egs omovement of pinch bk pigte)246. A= hest indieated gnEigsn 188rngt ¢ o
conplete a ring around 5 the fornmed sheet 216. Cool ed water or other
fluid is punped thidBgpinch off plate 248 may bemoved ap andodown @ifelativelyeshort ugs
250, 250", 250", 250"' , and .constantly recircul ated, to_ aid in

wi t hdrawi ng h&at f HiStANCReSYRILthaY itpay be in °¥mtqclté(\‘m seal p R §RaceH et
216 where the plugs cgntact th heet . I 1] ed, corner plugs

250, 250" ,250",250993’3 ﬁ"FPVpB%‘fPSBYP s§R) plate 244 %W'"G&F‘ﬁ@ﬂ" ?RFHL‘I%P@"P% as
shown in Fig. 11 or, alternatively, .may be_pose bel qw. t he ptpch
off plate 246 but PE‘&BV} f"l)c?ig’%%o"%ékfr"ﬂf lmsog??rezaz severs °'p8'§\°F?%ﬁhs hown
in Fig. 11. A she of .ther | astic.. rial is heated
to regdgr it plast |ﬂ?:e selvage °°'%8H%ﬁ;{'é’3bﬂh8.£?ﬂg%§ﬁ§8{‘g§€?'§s!“bhaﬁfﬁé’d.
cont ol ci anps. 213593 dnitorrt, TG Spe WBoG e fEFARG I 20101 O s 215
serve to fix d mai nt a§ ' e Qf..t he
sheet 216. AI??) as dep?fg{}gé&l‘:ﬂnbﬂ?‘g.s"ﬂ,rkaa% fihd %%{*bébﬁg?gﬁgaas@gﬁbl I es

200, 240 ar e separ aigds 86, bprIdiGa M or four side dril Torra 908a0Thy | Oned

to allow the hot, | shee ermopl astic naterial to be
noved into a posit ippietieBiofIRE inlemtiBA involves the rASVENENt 6TSthd Silie’ddw The sheet

216 is placed centrally above the pinch of f plate 246, above the
chilled corner plugsrmib230232. 2Side ¢8R form$ 230,232 are movable separately from
either of the platen assemblies 200,240 As best illustrated in Figs. 12
16 and 15, side draw forms 230,232 are laterally movable -moldiﬁg
elements, used to shape the final product. Side draw forms 230,232 are
movable, as with hydraulic, pneumatic, or mechanical jacking systems or
the Iike, radially inward and outward from the center of the pinch off
plate 246 as indicated by the directional arrows in Fig. 12. Fig. 12
20 shows the side draw forms 230,232 in a retracted position, withdrawn
outward from the pinch off plate 246.
Controlled hydraulics are used to translate simultaneously the side
draw forms 230,232 inwardly toward, or outwardly away from, pinch off

plate 248, as indicated by the directional arrows and phantom lines in

25 Fig_s. 11 and 12. -Fig. 15 shows the side draw forms 230.232 moved
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bel ow the shell nold 206 and the side draw forns 230, 232.
After the heated sheet 216 is noved into position, it is brought 25
into contact with the surfaces of the chilled corner

40 WD 96/ 39893 o

PCT/ US96/. 100w/ 96739893 pl ugs 250, 250 , 250", 250", by | owgyd ok g2es NEEL
218, by raising the pl ugs, or by raising the entire lower platen
assenbly 240. At this point, ' t he plugs 250, 250', 250", 250""

L ) g o N e 5
it tacts t e NEEA 4 o 50. 250 . 250" 250" " '
unsuppor ted e Eegh*e'sé{e"’%«ﬁﬁ”ﬂ'* and 148, pffnt i g Bpefres embocigeny il
Fenper at ur e’ r onder S TR 252 arp exteRidd € e bngl onllh. RIS, .
central ‘portion 21gqgk ﬁg?zﬁﬁ%ruﬁgbﬁég%@?@é mdi suﬁaéswtogﬁdg.m%hehugs

250, 250' , 250", 250"" may droop or sa - Ing to assune,

in Cross sectigons hiBo8ShdamRariy fito the'for siitRe @122 As suggested BFNYi NG
catenary. Inportantly, as 'the central portion 219 of the sheet

216 droops downvar fig, i, Hesids areld f&l?ﬂé)fﬂl;? bénetratied 1o KMYDpen position,
portion 222 of the sheet on the outside of the 15 ~plugs

250, 250", 250", 250" and the inside' fat6d1236,237ar6 pRRéd BiotvidtdiyOafe pddiehe inside
plugs toward the center of: the pinch off plate 246, as indicated by the
directional arrowsmold Surfacel208. In thuisfullpeRtinded ) \6r Tolgdeds tpoRitiGh| €d ands S
moved from portions of the sheet 216 that would otherw se becone

offal to the porti ohtheodidé deavs forets 280,232 avtuatly contactidne driotisdr, po Aatcthe
20 A drawback of -many typical vacuumor pressure formed itens is
weakness in d@ si dérosr280.2321definege ainuius sumousdingtbenpincht aff plate 246 -
current art often crush or:. collapse under inpact.|oading. This weakness

i s due at |east inapdsubstahtislly citeumscribingand\dafiningthe pesiphery ofi thernradunte
form ng processes reduce the anount of shell material in the corner 25
portions of the sheeing mejdy i’-n'g the flaccid sheet of thernoplastic

The figures show an embodiment of the invention utilizing two
side draw fbrrns 230,232, each having two pérpén_diculér legs. The
15 motion of each side draw form 230,232 is "subéta'nﬁally linear along a
diagonal ax%s. as 'si.eréte'd_ in Fig. 12. The diégbhél .axis of translational
- moverent for each form may generallf be desi;ribed as a line running
. through the centroid of the pinch off plate 246 and thrdugh the corner of
the plate prbximate to the resbet':'ti\;e form '2:30. or 232. 'As each
20  plate 230,232-moves inward, its berp'ehdicUlar ies mdva and mold two
. adjacent sides of the product being molded. o
._ It wilifbe apparent to a per§on pf' ordinary skill in the art that the
number of éide draw forms utilizéd in thie invention Is variable, and may
- be adapted to customize the apparatus to 'particu.lfa? moldihg projects.

25 - For example, if it is desired to utilize the side draw forms to create
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41 WD 96/ 39893 o L
PCT/ US96/ 10020 conpl etely into -the extreme corners of the shell
nold tends to stretch the : sheet in the vicinity of corners, with

the result t sheet is there | t hi nner and thg?:%&%h Less
stretching o ?@t hesﬁﬁeet I's required to push t he porﬁ{zgn
t he sheet against the generally planar portion of t he mold to form

t he panel portion of the shell. As a result, conventi
differential pres ﬁ#@-ﬂdﬂﬂréapqeegfgager daen Peckqtéée:em*vehweﬂﬁ'nn fhe sidegtoft he

corners and thickest t mai n pane SIS site of the optinmm
condi tion, since th®® » ey he Efﬂg?’am?r 'ﬁggf’“'f {pdependantifest

stpesses and (e g Gl R 3 @Mﬁ%@@“tﬂ RS o, 11
di ff t . t t f th
B 7 i s Y o e Pl

to force the sheet_into th

(hree.dirensi Bns r%%mgsgﬁﬂsﬁtfg@ £, pegpepicplay Hddtesss e REREHVA Kde of 3: ra
2nd because a 11 xanedufie. & RifforsandBiet afrebfions intg the sl'Phg5u8f,
to be forc_ed Into (?ﬁ'%@nq &%ﬁh%ﬂﬂgh\(ﬁiﬂnﬁﬁ'}m: é’E!HW f8r¥194 Sach forr?h '

net reduction in the avera e must acdonpan

forcing of the shegl;RgR! aﬂﬂr gs@?tWB'ﬁ’des s ofZfhe shell simultamer%%ﬁf hﬁaﬁﬁ-}tﬂé the

I nvention are thus here nanl est It wn

differential pr ess&ﬁlltﬁyft?r &8 f&%ﬁu%ﬂérﬂ&ncﬂbﬂﬂﬂ?ﬁfv}\;ﬁl’dsln{d)aﬁ\? en side.) St

shape a flaccid shee ernopl asti c’ 1 nredi prior to applying t

pressure dif fier ent baer bﬂleBin%r&bﬁf ERPVehtior, hovével Magiseiddifigieisidy t he
corner plugs 250, 250', 250", 250""' ar.e shaped "and selectively | ocated 25

Z <2) hel p pre-form omlaw tdten aombwnﬁtén‘ce& Weheilie @ ndtlfedesairyWol forrh @héehtire

q

penphery of the final product but only one or two sides.
Side draw forms 230, 232 may also be independently movable up
and down between the two platen assemblies 200,240, . For ease of
'15' | illustratioh; Fig. 11, for exafnple, shows side draw forms 230,232 in a
lowered posifion, néarly iﬁ contact with seal plate 244. Fig. 13 shows
the side draw forms 236,232 rafsed up to make a sealed contact with
‘the outer periphery of the _shéll mold 206.
- Tﬁe mahufactufi_hg a_ﬁparatus of the invention is depicted in the
20  drawings as having a female shell mpid 206 mounted within the upper
platen assembly 200, and pinch off plate 248 and seal plate 244 |
disposed within the lower plgten assembly 240. It should be readily
| understood, however, that the entire apparatus may be inverted as to
function or position without arresting its function or exceeding the scope

25 of the invention. The lower platen assembly 240, for example,
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WD 96/ 39893 -
PCT/ US96/ 10020 ' corners of the shell, and are actively cool ed.

The chilled corner pl ugs 250, 250", 250", 250"" not only hel p shape
t he sheet 216, but al so reduce stretching of the. parts of the
sheet 216,cogﬁg%%§£ging to the shell corners. As the hot, flaccid,
sheet 216 is o the chilled corner 5 pl ugs 250, DETUSISHE0 55+
the portions of the sheet 216 actually contacting the plugs are
cool ed substantially, reducing their.:plasticity.” o The reduced

pl asticity inhibit gltemativelyabawinctudettbaishefl imoid and vasypeo bbx defining an  parts
of the sheet 216. \Wen the sheet 216 is formed into a shell, the ]
cool ed portions un@uagusationsspace, whiththegunpen platen apsembly 200zmay band t hus 10

retain substantial thickness conpared to the rest-of the shell. In the
present invention, cPRtitytad fromsa sgal piate dispesedbelonns sUPRPrt hex.cwitharping

t he- | uggage shel |  are cooled. by, the plugs to provide thicker, stronger

shel | corners. off plate hanging-frgm the sepkplate, olhis{"Haside downe emrkosiment

i nvention nuch of the 15 .. : pl ai;i'c: -sheet. 216, specifically those portions
bet ween the cif || edaYofffggt use of chilled Rompar pjugs, Pyt otheryisewilfmeetthe brief |y

be. al | dtod o ci-mmediately prior to the | [t f th
pressure di 1 er ent 1Ohioti¥etand, supply the aayasiiages offBejinventioh. iEEvVig i n t he
heet 216 mldl e-stret || the ... ti f th heet 216
Zx ggpt t he mc or ng r P %gf’?‘i'traﬁé.ca t%?ﬂfg'v ?tﬁ‘fi&e_‘_’%e_ms qf r“’é ?fif‘ﬁebﬁgé f'%é’c'f‘?@gfs’ §ﬁ°e use
pre-stretches the ?gHaggr;] %%ﬁtrhaﬂs %ﬁe%&y%@ shae.rt t%frpe\e(n%b?aestﬁczl&g%rtgpﬁf wil |

be forned into the or pdane tron o wher e
the finished shell 1o - ablygbe thinner. One advant age of the
I nvention is, therggg%g?géﬁg%&?hékﬁot flaccid . sheet: 216 - prior to

actual vacuumegr pressufRe piidticdbrifie pRfeRd ot the USRI a1 Yde offfs  that

formthe shell corners, and I's pre-stretc In-these sections that
43 WO 96/ 39§3antages, may now be described. Reference is made to Figs. 11 and

PCT/ US96/ 10020 _ IR c | |
12, which depict the apparatus of the invention at the very beginning of
a .manﬁfaczturing cyéle; In.F'ig;s. 11 and 12, uppér platen assembly 200 is
ina réisad ;po.'sition to pro;(iéé vﬁorking room between it and lower platen
15 sssembly 240, For olarity of ilustration, Fig. 11 shows a substantia
sepér'atidn :distahéé beﬁ)veen #he upper :;laté_r_l assembly 200 and lower
platen assémblv 240. lrli "practice, the p.laten. Sssemblies 200,240 may
actually be separated by a rrelatively Tsmﬁll_l distance, sufficient separation
merely to allow the insertion of a sheet df th_ermbplasti_c material
20 {Fig. 13) tﬁere'b'et\iv;e'n. o |
| Contact between vacuum bﬁx 202 and thé outer surface 207 of
shell mold 208 is sealed aéiﬁét air leaks. Th.e_. contact between seal
 plate 244 and sﬁbpbrt. box 242 is.lika.wi.e sealed. The selected side
draw forms 230,232 are installed in the retr_abted_ poéit_iqn {Figs. 11, 12

25 and ph'arito'fn lines in Flg 13), but are then moved into the extended
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formthe shell panel, resulting in a vacuumformed shell with stronger
corners, but a slightly thinner panel. S Anot her advant age of

the invention is that it increases the net .+. volunme of thernoplastic
mat eri al avah*&%sjsor nol ding into the final 5 pr Od‘#‘&trmsmlaﬁzo
increase is due to enhanced efficiency of materials use, W't hout a
net increase in actual materials requirenents. Sonme shell .

mat eri al droops downward and outward fromthe corner plugs

250, 250' , 250" . 250" Positign(Fig-c14 apd Phantom inesinfiig11)-  Figl 15 ghavigen  he
shell mold 206 and,t he | ate 244. Before t\h shel | 10 , material is
| d bet th@'ﬁ‘ﬁﬁh@g‘ aPositiondyst shogt e d@'"é%ﬂ,‘"}’s?‘“’“s"’“; at and th
.gez{m& atg \Qﬁin however, fhe sheet 216 js allowed. to,.s bg? ene
the corner ol ugs 280MBlets iy sxitpsion, 368 GPseARARdIng dista ends ofthe.leBBal.  As
DAt TR R A R e

Com o Lo, 21 g et Bl el bl s i

250, 250' , 250", 250", [ [ v see Fig.

13. This sliding aﬁhcf ‘gfor@{}gﬁ@ﬁ?\élzfa{éﬁ‘hglsd’i’ﬁgrﬁ%véﬁg{#&o@ h%?o ! and"" 9

vol ure of  her 0! ashindPlbilendh 3 hMBSNG WL (LI lkflna 2
d : ' . Iy Qi t

Chem i nbo and 1 owal e Shéiiopladd shesl2 §6'%hefe the 6Rids conflo i dndd |,

in the volume of t’&ﬁnﬁar&oaﬂrimudmé@iz%b' hsot-r@sdwréra%gﬁ&ﬁan%av@%e216 in

a confronting relation with the nold 206, thé benefici consequence of

25 thi's mouerenpingh dff Blat® 248 s shoWit RIFig! 11 or! idmaively, TRA¥ bePosbé
44 WD 96/ 39893 . . :

PCT/ US96/ 10020 below the giich of0pigts 248 Buﬁrauvab behaetved bpwatdinte ther ced
against the nmold 206. A - ' '
position shown in Fig. 11.
A sheet 21 6. of thermoplastic material is heated to render it plastic
_and malleable. Th§ sheet 216 is gripped around its edges and
15  maneuvered (up and down and to and fro) _with control clamps 213,213’,
as depicted in Fig 13. Control clamps 213 serve to fix and maintain the
length of the outside edge_ of the sheet 216. Also as depicted in Fig. 13,
the two platen assemblies 200,240 are separated and the side draw.
forms 230,232 positioned to ailow the hot, pliable, sheet 216 of
20 thérmopla'sﬁc rﬁaterial to be moved into a position between platen
assemblies 200,240. The sheet 218 is placed centrally above the pinch
off plate 2486, above. th§ chille;! cﬁrner plugs 260,260°,250"',260°"", and
below the shell }nold ._206 and the side draw forms 230,232.
 After the heated sheet 218 is moved into position, it is brought

25 into contact with the surfaces of the chilled corner
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conparatively reduced volune of material remains in the sel vage

portion 222 of the sheet. Wth the increase in materia

vol une avail abl e for nol di ng agai nst 5 the nold 206, the undesirable
stretching of the sheet 216 to fit the nold surface 208

(especially the ers) is mtigated. Mre avail able mater] '
vol une resul?@%ls}r;]&%?t hi cker nol ded shell wall, producing m&% vel y
stronger shell. The finished shell product accordingly has increased
performance w thout an increase in materials réquirements. 10

Ref erence i s nade PHQsi2p0,.280°.250'c260" shelowering the sheete216,rky raising the
stretched to optimum conditions according to the foregoing disclosure,

" and shortly after PHS: PREY rajgingthe entiregower, platen assambly 240 At this pointie

| | ate 244 and si de dr . . ire d 't h
Cper haps. by movi ng tBHBRES 2525, 25E 72562 BCFol 13 pertaly pubBort they the 15
ffal | ti. 2 f the_sheet 216 b 1 th |k 245
and the under o1 de. SPOSHAIE; Aa 3Pl Tk e Fiushess 218, deceld f ofpyeted
R I e S N e
i Si |- e , SkAe ' [ | ed
£o tho' cenl pl'at o DS 280,286 266 205 ahdlid Bncuploried didthers:. 188 7L |,

seal ably and Subs SRbbek g HY GShUas b0guh O P R TaEwedg e "

t he preferred enbodi nent, at this parnt i

process is entirel 0 DA B ' t 44,
and the side draw %f’(l)ar?trar'lisdr ggg'(iggﬁ Bﬁ%’ﬁggﬁgﬁg n‘t_g@g&#ﬁ%ﬁggh%&? g?(‘)déryéfll Bué

45 WO 96/ 39893he effect of gravity, the central portion 219 of the sheet, unsupported
PCT/ US96/ 10020 be releasably | ocked together to assure properly

seal ed encl osype ofbethgen the piugs 260/2808/2602, 280" may droop or sag downward,
Pressurization of formspace 212 and evacuation of the evacuation
space 210 are then temdihg 8 @ssume,in @fossissctionsitakien bietwpen plugs| tHeystidpeafah
hangihg cafenarv. Importantly, as the k;entrél portioﬁ 219 of the
sheet 21 G'dfOOps doﬁhv&ard. it also tends tp. pﬁ_ll upon the selvage
portion 222 of the sheet on the 6ut$ide of the | |
15  plugs 250,250’,250"_,250"‘ , thus siretcﬁing_ thé sheet: up and over the
" plugs toward the ceh't:er. of the pinch 6ff pléte 246, é_s indicated by the
directional arrows in Fig. 13. In _this: hannei, thérmoplastic material is
moved from portions of the sheet 216 that WOuld otherwise become
offal to the portions of the sheet to be formed into the final product.

20 A drawback of many typicai Vaéuum or pre.ssu.re formed items is
weakness in outside c.orners;: l'_u.g'gage.' sheil corr;érs common to the
current art often crush or collapse under in.\p:actﬂlo.adin_g. ‘This weakness
is due at least in part to the fact that convention_al vacuum or pressure
forming prdces"ses reduce fhe amount of shéll hatérial in the corner

25  portions of the shell. Forcing the flaccid sheet of thermoptastic
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5 the air pressure line 248 and into form chanber 212, while
concurrently air is pumnped out of: evacuati on space 210 through
vacuum | i ne 204. " The result is a sudden reduction of pressure in
the evacuati Qfp 9¢/39803 chanber 210 and an el evation of prggshisesiofol N€
form chanber 212. These pressure changes i nduce a pressure
differential across shell 10 nol d 206, and gas is thereby caused to
flow fromthe formspace 212 to t he evacuati on space 210 via the

vacuum apertures i Boinpftéljahto the extreme EBthérs’d¥ithe ThaR infdld téridsytol stretch the
accordance wth known principles of the art, the pressure

di fferential acrosshédtdnthevicinity of cdthersndviththef r@sale that the sheet ipaher@ge of |
air through the holes penetrating the shell nold 206 give rise 15 to a
correspondi ng fl ui dhipnersand thugi wéakeenLess strerching dfthesheet isF@quirddstd push
The pressure differential is due to a | ower pressure between the

sheet 216 and t he simeiraimpbrtion(f tha aheethsgginst the genbmallyvplanat pertion of the
sheet 216 and the seal plate 244. The pressure differential rapidly forces
the flaccid sHeet »idld fte fodny theypanet pottion ofthedshellurAsis eesilt3 cofiveritionahel |

20 nmol d 206, .as depicted in Fig. 14. The use of the pressure
differential to  differentialpressure farmedduggagecshelisifrequentiy agshthinnast ati ko6 i s
the "differential tﬁres‘su.re form ng" step of the process. The
pressure differenticQrnars and thickest in the main papels crhisisennosite of the pptimym
insure that the sheet 216 is thoroughly I npressed with every
feature of the insiconditionysinge the gorngrs of the shell are subject to the highest

46 WD 96/ 39893 o .

PCT/ US96/ 10020 stresses and thus ideally; shoyld be the thickest and sropgestpart ef the: | al

and the pressiég of htﬁe ' sheet 216 against the shell nold 206 is
I nitiated whi t hé"8de dr aw . fornms 230,232 are in an extended

ition, closed d,the pipch, .~ . pl 46. and ituti
BPde ol comnt et ety ar AN sisadvpntage jghdtedt With ssed hrésiire piecenthy®

LSt % o it sopions o Bebobé o il i
stretched, to greater or lesser degrees, to force the shest into the shell.
Because the formed shell in three dimensions has a greater total surface

15 area than the original surfﬁce area of the planar piece of sheet used to
form the shell, and because a fixed volume of thermoplastic material is
available to be forced into the mold during a given manufacturing cycle, a
net reduction in the averagé thickness of the sheet must accompany the
forcing of the sheet against tt-me mold. |

20 Advantages of the inveﬁtion are tl'_lus here manifest. It is known in
the art. of dlfferential pressure forming to provide plug assists to heip_ '

| éhapé a flaécid sheét of thermopla#tic immediately prior to applving the
pressure differential to mold the product. in the present invention, the

corner plugs 260,250°,250"°,260"" are shaped and selectively located

25 to help pre-form onlv_ the portions of the sheet 218 that will form the
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a margin of sheet 216 against the inside faces 236,237 of the side draw
forms 230, 232. The inside faces 236,237 of the side draw - forns
230, 232 may be shaped or textured so as to nmold the marginal 10 portion
of sheet 216 pressed against them The inside faces 236, 237

pref erabl.y sheggpVvabl y attachable to the interior ends %5"%
respective draw tornms 230,232, and nmay be plates or bl ock g}?“g%‘ft
onto or slip onto (e.g. key- and- sl ot interlock) the fornms 230, 232.
Because inside faces 236 237 preferably are renovable, they are 15

. i nterchangeabl e 'Mﬁ&%"ﬁﬁﬂ& 'slrieli Tdtvel érb%ﬁbﬂ? c%ﬁw f'ﬁ’id*&rl?e%pc&ﬁgr and

fromthe main shell nold 206. The i-nvention us nakes it

possible to vary pigs zeomm",zso'" not on&hﬁﬂﬁ,shﬁbe e Ehddt 219, bt aisoC
depth) of the nolded shell w thout changi-ng : - the entire shell, nold

206. The side dr awdiios sBe@hihg’cF2he pamsastahe sheet 2161&@#661:%6?@%%&&1?"
respect to the shell nold 206, but the preferred . nbodi nent al | ows

the user to custocmraersorAadwhothlﬂecmd,oﬂmt 218 igwicdled to the chuuedwﬁe?hl ng the
i nsi de faces 236,237. Particular individual inside - : faces 230, 232

may be confi §ur edplugs zsnczbmmw ,280°7°p thidportiohs of dlnglgisset 216 actually ocat i onal
i ndicia for hardware attachnent, .and/or. aesthetic |ines, |ogos, 25

ri dges, and/or t heoritagting themludsaaﬂel cmleqﬁmwmaﬂh.eileﬂuclhg itheir plastitine | nsi de
47 WO 96/ 39893
PCT/ US96/ 10020 The reduced pmgmmlmmmynrw etmtqhgw ibthbse spédific nt o t he
final shell a desired structural feature, for exanple a wheel well
and/ or a handl e reartsef the sheet 213 When theshest )6 is fiermeskipta ashelbt theof
i nside faces 230, 232 useagble wt aﬁRart [ cul ar corresponding side
draw f or m 230, 232cegled B°'§!°9ér\"‘§ﬁ@°l less stestchingghan smthegrieragt. Anddhps o | ng
di nensi ons. I nt er.cha rrowe shorter r a wder
i nsi de face 'Ponpott?h S"Bg@"ﬂﬁ'&'?ﬁmﬁfeﬁ'ﬂp%@ tt?léha $°3t of the FRﬂ"de%‘ tE‘Bnt ai ner
or shell may be .vari-ed froj | e t wi t h
exchange and repl 2egeRHOV g’?@'\yg%?ﬁ'%? 8?“? i ee§%§§f’5‘!ﬂ9 the °°m°'sf°g
230, 232. An advangaagaglod Q&n'd?é’ %981'98'5 tﬂS ?Jg%f ) br%vi‘d@%.cwre stronger
shell corners. |
Fig. 13 also shows that in the present invantion much of the
18 plastic sheet 216, 'speeiﬁcally:“those portions _betw_een the chilled corner
plugs 250,2&0'}250",250"', 'may briefly be allowed to droop
immediately prior to the imposition of the pressure differential used to
“form a shell. This 'dreopihg in the sheet 218 mildly pre-stretches all the
sections of the sheet 216 except the corner portions. Thus, the
20 invention effectively pre-stretches the central eection_219 of the
‘sheet 216'th£t will be formed into' the bottom 81 or panel portion of the
shell, where the finished shell may acceptably be thinner One
advantage of the invention is, therefore, that the hot ﬂaccnd sheet 216
prior to actual vacuurn or pressure forming is coole_d in those portions

25 .. that form the shell corners, and is pre;etretched in those sections that

43



10 | ndependent interchangeability of the i néi de faces 236,237 pernits
many pernmutations in the appearance and/or structure of the
finished shell using a conparatively limted number of different

shel | nol ds 2%? E‘Qg'g side draw-forns 230, 232. Fi gs.
14A is an enl alg Bctional: view depicting in detail the POFUSISHIIL ng

of the margin 220 of sheet 216 by a side draw form 232. Side draw
form 232 extends inward, preferably past the inside surface 208

Fhe e A8 250 SR A G W o

t he sheet 216. The nmargin y be's

232 to create a wall dmﬂjge' fl ange 44, as those 20

el ements are siml arﬁy eblsglteéesﬁ?{@btéﬁ'@ggzgelbr 82 and 44 or 84,

respectively) in Figs. 4 gaéh | : : ' et
st ac el B o OB is et t briods o et

material 216 shown in Fig. tes t.
as shown in Figs. 4 \jhsine of thétthopladtic mitdRal’atidiidbié fof RR)dAE irke tHR
the shell 40,80 of the l|uggage (?gse of - the preferre?j en!)&(;'ﬂoél)ne?lt H?(lg:ﬂal

provide the frage feaibiiet. dFis ifedds ik daetd!dnhBRcEwESicibAcH ©f Midterials use,
48 WO 96/ 39893 . - o

PCT/ US96/ 10020 without d hetigeradd i dctasl MatetialdRguirembhes. 1-8 and

her ei nabove, as well as other shel | features, such as bunper strip
channel s and the like. Some shell materialldroops Sodnwhrd snd@utward fron?the Mol d
the margi ns of the : sheet 216 which eventually conprise the

peri pheral frame porcaroer plgs 260,2505,250°7,260°4T add Hvehtusiin sl samdwiehed
configured to shape the side or other portions of the shell as

wel I). When the hot between 2hé shell mold; 208 and thesealipiate 244.. Before tisée dhelbf t he
shell nmold 206, it sinultaneously is forced agai nst the side - draw

fornms 230, 232 WAi ch 'patgrietis clampedibstween the unslersidgsacttheishell Thaids 230,232
portion of the sheet 216 disposed between the forns 230,232 and the 10
pi nch of f plate 246 90 the, plata- 244 bowavey theashest 236 isallawedapsagavi ng
the cross section shown in Fi'gs. 14 and 14A  Fi gs,., 4 and 8 considered
together with Fig. 108teendhe speer plvas50,26062601 250" (e agraviously
described. As a resuit of this sagging, the selvage portion 222 of the
sheet is stretched, since the edges of the sheet 2186 are fixedly heid by
15 . control clamps 213,213. This stretching is manifested by some sliding
*of the sheet 218 inwardly over the tops of the
plugs 250,250°,250°°,250'*’, as shown by the directional arrowé of
Fig. 13. This sliding and stretching results in a movement of a net
volume of thermoplastic material radially inwardly into the marginal
20 portion from the selvage portion 222 of the sheef 216. Material also
moves up and ovér the corner plugs 250,260°,250"",260", sliding past
them into and toward the central portion 219. A net increase is realized
in the volume of ther_moplastic material in the portion of the sheet 218 in

a confronting relation with the mold 206; the beneficial consequence of

25 this movement of thermoplastic material is that more material is
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forms 230,232 nolds the margins of -.the sheet 216 to formthe

flanges 44,84 and wal |l nenbers 42,82 of the finished shell 40, 80. 15
Fig. 14A also provides detail of seal key 217 crinping the offal or

sel vage portion 222 of the sheet 216 against shoulder 217 in draw

form 232. After the side draw plates 230, 232 have been
moved i nto We""”” ext ended position shown in Figs. PRGN\ to form
the margin 220 of 20 t he sheet 216, the sheet 216 is namintained in the
configuration of - Fi g 14 for a brief period. |onger. An optional

[Satyre o e | YGRLR gom pgiven Sk 2T ke %f%ggﬁﬁatgé’a&%%ée' e
excess shell mat eéorﬂ*:aﬂagvglgtr%me[edf\;o JH»& IB? tenal 5@{1@1}‘9 quge gel]el g USI NG a

bandsaw or the I|i ocess Ve conpl etion

of differential I i gs. 14, 14A and 14B
49, Vo o6/ 28T ﬁi 9{%%“5

PCT/ USO6/ 10020 withitfle ﬁ&mse%'mehlﬂm.ﬁ@wa. mmﬂ@gﬂ fa agd e@}e 246

may be used to sever the sheet. 216. Figs. A and ar ged

sectional vigns thet:hald zde the unaaéulvablé st?éﬂhm%f&h@‘ﬁhﬂ& 216'to i te A ng form
232 forns margin 220 of .~ . . sheet 216 inwardly past shell formf 6 to

close proximty tguridde mlbspeéially tHy é&n@ﬁl‘lsalﬁltlg&édl Mo€ abailtble Riaterfal at €
246. Pinch off plate 246 is .. novabl e,: e.g. hydraulically, in a

direction per pendieluhwrressits inca tiieer molded shelplvau,epraaéein 2 ddmpdratively by the
directional arrowin Fig. 14A. Pinch off. . . plate 246 normally is in

paral l el positi ‘onstionger shelhc Thaifinishsd shelh gesduet ageordingly has inerdaspd at e 244,
upon which pinch off plate 246 rests. A powered - 10 mechani sm ( not
shown), perhaps dperforsmahceciithoutian iseraseirametetials mquirements. Wi thin t he
support box 242, extends through the seal plate 244 to the pi nch
off plate 248 - Reference ismade te Fig. di3: f @nesmtheashest 236 has biesnirag of

t he sheet 216 against. .the . .- .. .: . shell nold 206 and the side draw forns
230, 232 has beenwewbaétteemtmym conctimry ampgme taghefaredping digslasuee. 246 i s

noved a small distance upward and
and shortly after the tlme the sheet 216 contacts the corner plugs, the

-seal plate 244 and slde draw molds 230 232 are moved together
lperhaps bv movmg one or both platen assemblles 200 240) to clamp the
15 ‘offal or selvage portlon 222 of the sheet 216 between the seal key 245
and the underside of the side draw forms 230 232 The clamping
together of t_h_e sel plate 244 and the s:de draw fotms 230,232 provides
an annuler seal atound the form sp'aeei'212 with the selvage 222 acting
asa provislonal gasket (The side draw forms 230 232 may be sealed
20 to the seal plate 244 using other methods. but the overall object is to
sealably and substentlally completely enelose the form spece 212) In
" ‘the preferred .embodlment, the form space 212 at thls point in the
process is entirely surrounded by the shell 'n:'neld 26_6, the seal plate 244,
"and the side draw forms 236,_232. The_plateh. asserhblie_s 200,240 may
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away fromthe seal plate 244 to the p05|t|oﬁ Illustrated in Fig. 14B.
Moverment of the pinch off plate 266 preferably occurs inmmediately prior
to the vented rel ease of pressure fromwithin the form space 212 and the

term nation ressure differential across the shell In this
20 nannefwhﬁgﬁ%ﬁessure;differentiaI hol ds t he ‘sheet 21@8bﬂ&%8§¥8 during
t he pi nching-of f process. Fig. 1 4B shows that the novenent of

t he pinch of f plate 246 pinches the sheet 216 between the oblique

face 247 of the pg rejeasablyf Iﬁ&fedzfo%aﬁﬂ!i’ 8 aEQNV%rprSQ&fv gdalél mléﬁrmﬁaﬁe

Pinch off plate 246 may brought into contact with form 232, in
whi ch instance shegy cE@M2, 25 be conpletely cut between the two -
-contacting conponents 232, 246.

50 WO 96/ 39893 pressurization of form space 212 and evacuation of the evacuation
-PCT/ US96/ 10020 The side draw form 232 thus serves as a type of

i nmobi l e cutting bipsidé 210 are then dtitiated! Mihlof:khdrhgasoisrmnﬁ& r?icﬂn} ehraééh may
e.

act. Pinch off plate 246 thus severs the selvage 22

part of the sigeet thbGaibptedsurellihed248\and into form thambed212/ whik bbﬁcmrﬂlyn of
t he sheet 216 (the portion of the 5 sheet 216 above the oblique face

247 of the pinch oéit ippainped 66t ahevacuation space1280ithrough Viabaumitivel 20| d
206). Alternatively, the face 247 of the pl ate 246 may be noved
proxi mate to the elbe resultisa sunden28dyctiontofrpressure in the evacuationt act '
therewith, as shown in Fig. 14B, to constrict the sheet 216

Wit hout totally seckamber 210 and anlelevationof pressies irhthet formahambee 2tnent | vy
10 creased to facilitate |ater separation of the offal fromthe shell.
The pi nc hﬂwsq)nresmemese@muceatmsswe diffarential actossshell or to
crease it, provi des for a clean, uniform-cut of the sheet 216
bet ween mar gi¥® 220mold 206, and gas S‘aﬂ\?éﬂﬁ caused tp flow, frem thetform speee 212ftor m
since it occurs al ong what event ually constitutes the E)erl pher al
edge 48 or 88 of tFﬂ?S‘Fﬂﬂ‘-‘P"'%sPa%z V&*Wﬁf&"'ﬁhwwﬁsm 2 and 4.

savantage ol he Lyl g0 Lo e el et wioe it
the pressure differential across the shell mold 206 and the forced
passage of air through the holes penetrating the shell tﬁold 206 give rise
16 toa eorresponding fluid pressure differential across the sheet 216 itself.
The preséufe differential is due te a lower pressure between the
shest 216 and the shell mold 208 than the pressure between the
sheet 216 and the seal plate 244. The pressure differential rapidly forces
the flaccid sheet 218 firmly against the inside surface 208 of the shell
20 mold 208, as depicted in Fig. 14; The use of the pressure differential to
press the sheat 216 against_the shell mold 2086 is the "differential |
pressure forming” step of the process. The pressure differential is
maintained for a period of time to insure that the sheet 2186 is thoroughly

impressed with every feature of the inside mold surface 208.
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rat her are exposed, providing econony, aesthetics and easy case

cl osure. The peripheral edges 48,88 preferably are mlled or nachined to

20 a pl easant snoot hness, perhaps using a conputer-gui ded edgi ng tool.
After the pinch off plate 246 has been noved, if desired, to pinch

t he sheet - Zlqwﬁ i 14B), the sheet 216 is hel d agai nst the shel

nol d 206 j ust 3@s%ough to allowit to cool and harden. @CTAISAHINZ0

sheet 216' has cooled, it loses its plasticity and becones rigid in the 25
general shape and forn1of the final product.

51 ~ WD 96/ 39893

PCT/ US96/ 10020 The ‘"‘F’“‘“% of tha PrgfsHe dgfﬁ%regpﬂear@rtga, Aeeasing ohther3)

2 o o101 €. a1 g 316 sty AT SR U BB "

oL A0Lo0 PO o 20023081 e e s BB b RaPL B ARA 035 1T

firm held L ,
slh rly ﬁgg: gst Shelda SI? %ﬁrﬁ ;\;ivﬂgn{u{ﬁﬁg Zarsga(gg?ld completel{{%&%gg?\%ageé%hgﬁé
control | ably ”S’VEd,oﬁH@%lﬁ%bﬁ'el i1d£aésﬁlluﬁhat5@lrﬁﬁ sb%%ﬁp, 4 L the

pl aten assenblies 200, 240, . outward from osi T1on

Figs. 13 and 14. The sigg, d 42Nl Bt ﬁ?@elg%eérﬁeésﬁte ﬁﬂfo?ﬁﬁ*ehé%ﬁ?ees

cool ed sheet 216 and retracted outward to-the position sho

phantom lines in Figmadgin of BRedt2T6 &ainst tha ikide’facés 238, 28T 61 the side draw
assenbl i es 200, 240 are then nmoved apart to permt ‘sheet 216, now a

nol ded shell, to bdorms230232. cThé insiderfates 336,237 6t the sidy diaw t her
finishing as needed, attachment .of hardware and linings, and the |ike. 15

It is observed thatfotrhezmm may ibdeshdpedvol textaredXd atb meoldthe- margmal t he
formation into the shell of substantial shell wall nenbers 42,82

whi ch depend 1@war glostidn ofshést zllﬁe;brbssddsadainatthemglm nsudabaws me,eey
degrees, and yet also permt.the.nolded shell ~easily 'to be renoved from
t he shel | nold 206. prmmued)temmalmmhabl‘e mhbesnueodem of their forns
230, 232 overcomes the. di sadvantage of the known art, in which

respective draw forms 230 232 and may be p!etes or blocks that bolt

onto or shp,onto {e.g. kev_-end-slot m_tet_'lock_)__ the forms 230,232.

Because in:side faces'_2.3_6,237 pre_ferebly are removable, they are

15 iriterchengieeble independently from the side draw forms 230,232 and

from the n'%ein shell meld 208.

The mventlon thus makes it posslble to vary the appearance,
shape, or even the size (i e. depth) ef the molded shell without chengung
the entire shell mold 206 The side draw forms 230 232 also are

20 'lnterchangeeble w;th respect to the shell mold 206, but the preferred
embodument allows the user to custemlze or adapt his product by merely
swrtchlng the insude faces 236 237 Partlculer lndlwduel inside
faces 230 232 may be configured to mold bumper strlp channels, and/or

locational mdlcle for hardware attachm_ent, and/or aesthetic lines, logos,

25 ridges, and/or the like into the final product sheil. Likewise, the inside
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the pressure differential forh{"ngzllo‘f' such substantial projections woul d
effectively prevent the nolded shell from bei ng renoved fromthe shell
nol d 206. V\ére the side draw forns 230, 232 ‘not radi ally outwardly

novabl e, r wall nmenber 82 of a forned shell

| ocked agai ﬁ’@%i’gt op of the imuobile side draw form aga%%“g I'C the
52 WD 96/ 39893 ) PCT/ US96/ 10020 wal | menber
82 was pressed, and the entire shell would effectively be

per manent |y nol de?aeagtiw Stan% BRJ‘ﬁburQ&"w'?ﬂoi&HMo t%tf'halt&hem@deéwehl ty

to nmold a significant, 'y perpendicularly projecting wal

nmenber 82, dependbﬁﬁcﬁ#éi%étu'r@%i dkiimple #Whasl Well ahd@alKmdi@igeess. 5
~central portion of the shell, an effective increase in the nonment of

inertia of t hesmﬂhh thidaksbidd sebionmbideTacey 230, 232 agéabié wifhor med

frame el enent, d-effectively be precluded using differential

" pressure nol di ng. aTﬂKi‘tlcular correﬁbﬁ&ﬁlﬁtsdéldﬁw fotin 280)232'@w & Biveneliconi ngs
of know systens by permtting the nolding of integrally forned

contai ner frages enldi208 Mgy bk of differing: dintdnaitins? | Byvintérehangiag ealarrodvdarand
flange 84 elenents, while also ~ ‘permtting the retraction of the

mol d conponents 230g.2éhdrtesleor & widdrcipside face compormant] thecavensil deptheotttheal | ow
t he separation of the nolded container from - the nold 206.
Al t hough t he i nvemoided bastaires or dbsit maydhs variegictraml cyole to gyole withiont thel 5
reference to these preferred enbodi nents, other enbodi ments can
achi eve the sane meeditoexchengeancreplacecthemiiellimald 208<ortheside qinevs ent
invention will be obvious to those skilled in the art and it is intended to
cover in the apperfauus 2308i282.5An adyentagedifrthe investion shereforaiis thatthe. The
entire discl osur es of t hempat ents cited herei nabove are_hereby 20 '
i ncor por at ed18y r dndenander interchangeabllxty of the inside faces 236,237 permits many

permutatnons in the appearance and/or structure of the finished shell

usmg a comparatively limited number of different shell molds 206 and

~ side draw forms 230,232. | |
~ Figs. 14A is an e.nlarged.sectional view depicting in detail the
15 moliding of the margin 220 of sheet 218 by a side draw form 232. Side

draw form 232 extends fnward, preferably past the inside surface 208

of shell mold 206 and corfespondingly molds a marginal portion 220 of

the sheet 216. The margin 220 may be shaped by the side draw

form 232 to create a wall merﬁber element 42 and a flange 44. as those

20 elements are similarly depicted (labelled 42 or 82 and 44 or 84,
respectively) in Figs. 4 and 5. The main or central portion of the sheet
" material 216 shown in Fig..'1 4A constitutes the bulk of the shell 40 or 80
as shown in Figs. 4 and 5. Side draw forms 230,232, therefore, mold
the shell 40,80 of_ the luggage case of the breferred embodiment to

| 25 provide the frame feature defined by the wall members 42,82 and
48
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53 W claim 1. In an article of

differential pressure formed | uggage having two plastic shells, the
shells being a lid shell pivotally connected to a 5 base shell, as by a
hinge or the like, each shell having a bottom portion <. . and side

portions exte 'gg_,‘gggomthe bottom portion to a rim the |I§ sheII
rimapproxi mtely corresponding to the base shell ri mvx/nere

two shells are placed one upon the other in a closed position W|th the|r
rims substantially aligned, the shells define an interior space

t her ebet ween wher e rﬂaﬁbeé laiareh @da&h@lb%ﬂ%f-’dst f?argﬁ‘llfl&ﬁaa%%{e ; Seﬁiilpr Om‘?ﬁr

I npr ovement COI’TpI’I SI ng ange o

lid shell and defi nighgii fedtinfbsSBGeH as bumper stFiSrdlBhﬁﬂé'an@QH@lihe
a first wall menber connecting said lid flange to-the lid s 15

a base flange of fset fromhicsidaravé Rthls Z30) 2 Bl thedmbidi® of the  shel |
peri pheral edge; .a second wal l.: menber - connecting said

base flange to the shest216 vhﬂéfﬁefiélﬁhally comprise the peripheral frameSFdrloh iofl the
fl ange overl appi ng at | east a portion of said base 20 fl ange when the

two shells are §n a firisheddshelifarid may be cbnfigured to shape the side or othi@pértions -
di sposed upon said first wall nenber and upon:said: - " - second wal |
menber, for rel easab:lf;theshdées wed)). S&Mterttlm hmlsheeﬁalﬁelsspressed againgtapet her .
' inside of the shell mold 206, |t slmultaneously is forced against the side
‘draw forms 230 232 whloh pro;eot mward lnto the form space 212. The
portion of the sheet 216 disposed between the forms 230,232 and the
10  pinch off plate 246 is transformed from a planer sheet to a shape having
~ the cross_ sectuon shown in Figs. 14 and 14A. Figs. 4 and 8 considered
togéther with Fig. 14 illustrate hoin}_ the o_se'__. of the side draw
forms 230,232 molds the mergins of ihe sheet 216 to form the
- flanges 44, 84 and wall members 42 82 of the fimshed shell 40, 80.
15 ' Fig. 14A also provides detall of seal key 217 onmplng the offal or
selvage portion 222 of the sheet 216 against should_er 217 in draw
form 232. | } o .
After the side draw plates 230,232 have been moved into the
. extended' position shown ih Flos. 14 and 1.4.A to form the margin 220 of
20 the'sheet 216, the sheet 216 ie.maintfned. in the configuration of
Fig. 14 for a brief perfod Ionge‘r' An optional feature of the invention
may then be engaled to trim the selvage 222 from the margin 220 of the
- sheet 2186. Presently in the art, exoess shell matenal is cut off from the

molded shell using a bandsaw or the Iuke in a separate process step after

26 the completion of differential pressure fomling. Figs. 14, 14A, and 14B
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54 WO 96/ 39893 : ' - PCT/ US96/ 10020

2. The apparatus of claim 1l wherein said first wall nenber is

integrally formed with and depends fromthe |id shell. 3.
The apparatus of claim?2 wherein said first wall nenber 5 ext ends

subst anti al WP KA Bndi cularly fromthe lid shetl general | PCT/US96/10020
proximate to the lid shell rim 4. The apparatus of claim
1 wherein said second wall nenber is integrally fornmed with and

depends  f h Sl T | ai
perie 1150 L0 St s o o g 2 S 117
perpendicularly f "tﬁ’é&ﬁm %GF@EEHAQ‘@EG% %ﬁé enlarged sec rﬂfﬂlw\,ﬁof thathe

- base shell rim e apparatus of claim?2 ereln said

lid shell flange isge of Fig. 14 shBivity st ¥ideQrBW Fovin! 382 firfhshardin 28blofTETDEr

and extends substanti all per pendi cul ar therefrom

-7 The appar at Ughgét iﬁéﬁﬁWé}deizgflf fdrrh 206 20 Tikve! prakiﬁﬂﬁﬁ'tcﬂ. or evF'S

integrally formed with said secon menber and ext ends ‘obli que

therefrom ' §  mild contact with, thelpificRBFEpIaia 246 Pirlchi o¥F platb2ueip said lid
shel | flange and sai d base shell flange overlap in a nonparall el

0 gl ation when the rig¥dblé, .7 hydraically, i &HiPéctidnSérbéndibular to the seal

11111111 1117011 Igite 244, as indiCated/biOHhedirectional arrow in Fig. 14A. Pinch off
pléte 246 norrﬁally is in parallel position and contact with the undgrlying
seal plate 244, upon which .pinch off plate 248 rests. A powered

10 mechahism {not shown), parhéps disposéd below the seal plate 244 and
within.the' sdpport box 242, extends through the seal plate 244 to the
pinch off plate 246. |

After the differential pressure forming of the sheet 218 against the

shell moid 206 and the side draw forms 230, 232 has been completed

15 IFig'.' 14A), tﬁe pinch off plate 246 is moved a small distance upward and
away from the seal plate 244 to the position illustratad in Fig. 14B.
Movement of the pinch off plate 266 preferably occurs immediately prior
to the vented release of pressure from within the form space 212 and the
femination of the pressure diff_erential across the shell mold 206. In this

20 manner, ﬂwe..preissure diﬁeranﬁal holds the sheet 216 in place during the
pinching-éff brocess. ?ig. 14B sho_w_s that the movement of the pinch
off plate 246 pinches the sheet 218 between the oblique face 247 of the
plate 246 and a lower edge of draw form 232. Pinch off plate 246 may
be brought into contact with form 232, in which instance sheet 216 may

25 bé completely cut between the two contacting components 232,246.
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9. The apparatus of claim1 wherein said |id shell peripheral

edge and sai d base shell peripheral edge are exposed. 10.
The apparatus of claim 1l wherein said neans for rel easably 5

connecti ng corrpri ses a |atch neans nounted upon one of said wall

menbers and Ggg ns fixed upon the other of said wall 'rpa;mg :
11. The apparat us of claim 10 wherein said latch neans is 5amm:gttached

directly to one of said wall nenbers by means of a fastener 10
penetrating through said wall menber fromthe outside of the base shell

to the interior spapgy side draw form 232 thus $erves 28% ﬁPQ%”f%Hﬁgﬁ% ttﬂfg"ﬂloék

wherein said latch neans is spaced apart ‘from sal | ange.

15 -  legeinBiviiaw Bepinsh off plh 286, ay Wit iFindPof pldtd Zdernas | S

slldably insertabl e between sai d hook neans and said base flange.

14. The apparatus @ewrmsb&sgbm MeSﬂterérﬁbﬁhréTm 21628blow the WawSeS a
lift- lever latch with novabl e hook -15. The appar at us of

cl ai m 14 wherein safioeinl 232) fromw eive hﬁrgih of the sheet 21@(’@6 hbﬁibn of the
a bottom pl ate; 56

“a key lock; - & shdeeeebreboa_e dtgobliqr.ieehee 243 df(tbhailrioh 6fd pteré @48adridom
pl ate by neans of said ; . key lock. .
interior to ‘the shell mold 206). Alternatlvelv, the face 247 of the
plate 246 | mey be moved proxrmate to the edge of the form 232, but not
.‘m contact therewith, as shown in Frg 14B to constrict the sheet 216
without totally severmg it. In thrs manner, the sheet 216 is permanently
10  creased tofacilitate later eeperation of the offal from the shell. The
pinching ogf th'e sheet 216, either to eon'tp_le_tely sever or to crease it,
provides for a clean, uniform cut of the sh'e:et 216 between margin 220
and selvage 222. Such a cut eﬁould be uniform_,.sinoe it occurs along
what everiétoally constitutes the peripherol edge 48 or 88 of the shell 40
16 or 80 as shown in Figs. 1, 2 and 4. | .

An advantage of the invention is that the periph_erel edges 48,88
are'exposéd' ﬁot covered by an expensive;- cumbersome metal frame, but
rather are exposed providing economy, aesthetrcs and easy case
closure, The perrpheral edges 48,88 preferably are rmlled or machined to

20 a pleasant smoothness, perhaps usmg a computer-gurded edging tool.
- After the pinch off plate 2486 has been moved, if desired, to pinch
' the sheet 216 (Fig. 14B), the sheet 2'1'6 i held against the shell
moid 206 jost fong enough to allow it to cool erid harden. Once shell
sheet 216'has cooled, it loses its plasticity and becomes rigid in the

‘ 25 general shape and form of the ﬁnal:product.
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5 16. A luggage apparatus conpri sing: a

differential pressure forned base sheII i'ncl udi ng

a plurality of base sides; a base shell rim
defined by said base si des; a base shell wall
menber integr¥O%A¥RFned with and 10 dependi ng f PEUS6/18020as e
sides substantially adjacent to-at | east a segnent’ of sai d
base rim and a base flange integrally fornmed

wi th and extending

a differential pressure 4‘%F’Wé‘6‘°f‘?‘g tgﬁél'qe 1"?‘?8‘( BH’fshgﬂ’ 4 are movadis fadially

?le]l‘o : ﬁregl 'b;y Sg}c dl : ? dsg{\llg%’g from the extended positions shown in %&éﬁ qgs hlﬁ |apdvaar2[ Fnd

o dos. subst anti al 1y oaettthe T8 Fig. dcto e REACkAhossion sy i gl 11 éhg ;4
1'oh ant e ondi ag. 7790 in phantom ligesin Fig. Ta! 'Wnld ARPFddthE Sty | O
Wherein sai a |15 ondifferbR Holld Gkef 21b oy susibft Rl indlRigbe ang the insfe”!
27‘3' osed rel ation t?es&'%“éﬁezﬁ 530\/\%‘?‘%'9% %W4S%éjs@9§rﬁﬁeqzﬂ§(hso 32 are

WO 96/ 3989 n said is all gna
engaged with sai d baggiaddiPhhd cﬁﬁiralably rnoved' gxsbsftﬁ.ﬁmng pa.ﬁsheﬁiu dné)ﬁgﬁuéé@nge

slidably overlap and said lid shell er and said base shell

wal | nmenber define %&BﬁthM%&&Wmo outward frdf tHe SEUIIGH depibtedan Of
said shell rims; and 5 wherein saird nmeans for releasably connectlng S

di sposed at |east = Figs. 13 4y 14.2ITh sidd Ofdw Setnib 230,232 PUREH BlvayThim 3R d
l'id shall and said base .
10 cooled sheet 218 and r.e_tyacted outward _to the position showp in
phantom lines in Fig. 1_3_, and in Figs. 11 and 12. The platen
aésemblies 200,240 are ;hgn moved apart to permit sheet 216, now a
molded shell, to be removed from the moiding apparatus for further
finishing_ as needed, attachment of hardware and linings, and the like.
15 It is observed that the movable side draw forms 230,232 permit
| the formation into the shell of substantial shell wall members 42,82,
which depend anardly from the shell itself at anglés of about ninety
degrees, and yet also permif the molded shell easily to be removed from
' the shell mold 206. The movable character of the side draw
20 forms 23ﬁ,232’ overcomes the disadvantage of the known art, in which
the pressure differential forming of such substant_ial projections would
effectively prevent the molded shell from being removed from the shell
mold 206. Were the side draw forms 230,232 not radially outwardly

movable, the annular wall hember 82 of a formed shell 80 would be

25 locked against the top of the immobile side draw form against which the
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shell are in a closed relation. 17. The apparatus of claim

16 wherein said lid shell wall 10 menber extends substantially
perpendicularly fromsaid |lid sides, and - sai d base shell wall
menber extends substantially . perpgndlcularly from- sai d base si des.
18. The appgy f claim17 wherekn said lid flange extends 15
substantial I'y perpendicularly fromsaid tid shell wall. PCI/US96/10020

19. The apparatus of claim 17 wherein, at |east approxinate to t he

means for rel easably connecting, sai d base flange ext ends obliquely

from sai d base shghj Wﬁl&rf A § pres 33 rgi the entire shell V\%QIH J#&t%%@t us of

claim 19 wherein sal nge an ase ange sl’i dably

overlap in a. nonpeéra%alnshuwa‘ummrn& SRR msia! cbddvdrsely, without $R& labiligynd

said base shell are in a closed relation.

58 . to- MBS 6RARENt, substantially perpendlcularlv projecting wall

PCT/ US96/ 10020 21. The apparatus of claim 20 wherein said base flange
is - mermbet aeeaeﬁémc\méMermWsmper sunaralycirdridhé sy er when t he
Iid shell and the base shell are in a closed rel ation.

5° . B2. démtralppeion ofsthiefshell, camefféctiveriniiense immel rabment6fliveRtiaTEans
nmount ed upon said |id shell wall nenber. 23. The

appar at us of cl ai o the shiell; andhtiusi the Mdlagfuiranrlat&gnllm:»ymed frame element,
connecting conprises at |east one | atch means nounted upon said base
10 shel | wal | weonldcsffentively:be preciuded aising ditfereotidi prgssure sholdingnsThei xed t o
present invention overcomes the shortc'ominge of know systems by
permitting the molding of integrally form'ed container frames consisting of
10 substantial prejectlng wall 82 and ﬂange 84 elements while also
permitting tHe retraction of the mold components 230 232 used to shape
the integral frame to allow the separatton of the molded container from
the mold 208. o
Although the invention has been deeeribed in detail with particular
15 reference to these preferred embodiments, other embodiments can
achieve the same results. Variations and modiﬁcaﬁons of the present
invention will be obvious o those skilied in the art and it is intended to
cover in the appended claims all such modifications and equivalents. The
entire disclosures of the patents cited hereinabove are nereby

20 incorporated by reference.

53
 SUBSTITUTE SHEET (RULE 26)



said l'id shell wall nenber. 24. The apparat us of
claim 23 wherein said |atch neans is - spaced apart from
sai d base flange, and wher.€in sai g—-+e—ange—s—stH dably 15

i nsertabl e between said | atch mea]SHSSHERT HASBREN ange.

25. The appa™@B98B c| ai m 23 wherei n sBERLACEDch nepns PCT/US96/10020
conprises a lift lever latch wrth Tovablr € nook, and .said catch conprises
a-prong projecting fromsajid lid-shell wall~menber.

' 20
gg The a\;;\gargg{ 3288? cl ai.rﬁ 16 fufther. conﬁ"i‘@f‘%g rreansmmllmm]“ﬂsmnmﬂzo

aligning said base shel \A@/\/L'Itagrsai d lid shell when said Ii*d §hatl *aind said
base shell are in a cl osed ‘ation, said neans for aligning conprising:

I li i P . | ’
2t least one alignment frn phcRAcRURERRLS!ebs i fomed Riopaol BV

renber and inser (ot b ok, Hd GRIEBUARET Yol ot conpyered 9, 7 A
having a bott Og‘e?”%a%b%eﬁoéé bfﬁzngw@gﬁldmm%?%ﬂgggﬂg ﬁﬁi%%ﬁgﬁaﬁhgomon

substantial ly ining a conta ace, and t ving a

rimdefined by sai }ngfe*ﬁ? Bgﬁwngmatemdiﬁbm%m&mn%%mskmschb%gm?,eu-

vacuum forned, sai aracterized by: _ rane
conprising an i nt egirilapprd8matel coresbonif@sto 18DHask shell rim whereby when the

two shells are placed one upon the other in a closed position with their

rims substantially aligned, the shells define an interior space
10 therebetween wherein clothing and personal items may be contained, the
| improvement comprising£
| a lid flange offset from the lid shell and defining a lid shell
peripheral edge;
a first wall member connecting said lid flange to the lid shel;
15 " a base flange offset from the bﬁss shell and defining a base
shell peripheral edge;
| a second wall member connecting said base flange to the
base shell;
| said lid flange overlapping at least a portion of said base
20 | flange when the two shells are i|;\ a closed position; and
. means, dispoéed upon said first wall member and upon said
second wail member, for releasably connecting said two wall members

fogether.

“This Sheer Has Been RTlaced

AN
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15 the side portions, said frame further conprising:

a wall nenber depending fromat |east one of the si de portions;

a flange depending fromsaid wall. manber and in a direction
general ly away fromthe bottom.-aL ZO a :
peripheral eg@ocasabs ned by sai dTmsamEET HA$(BEEN perﬂoq\;}hgg pfpdoe at

| east partially defining an opbnl NY-REPLACED shel If; ereirn said
franme is nol ded fromthe sheet efrater+at—ard" wherein said
frame runs substantially conti nuous| y along at |east a portion of
the rim - 2. The appsat8tus Bfclaimphwherein ahidcfiret wall meiberasn sai d
wal'l menber - protrudes substantially perpendicularly fromthe side
portion. integrally foémed itheguhdeneansis dfora ithe lid 2Belbher ei n sai d wal |
menber 5 protrudes i nwar dly substantially toward the contained

I nterior space. - 30. The apparatus of claim 27 wherein said -
fl ange protrudes substantially perpendicularly fromsaid wall

menber . 10 -+ 1. Theapparahstafsiaim 2 wharein saighfirst wall seendbér ange
protrudes obliquely fromsaid wall nenber 32. The

appar atus of 8l ai m’genmmt@uv oew#pn!arlwfr@agbe i'é shell Qenel’aléb(posed 15

proximate to the lid shell rim."

4, The apparatus of claim 1 wherein said sécbnd wall member

is integrally formed with and depends from the base shell.

10
5.  The apparatus of claim 4 wherein said second wall member
‘extends substantially perpendicularly from the base shell generally
proximate to the base shell rim.
15 8. - The apparatus of claim 2 wherein said lid shell flange is

integrally formed with said first wall member a’nd' ei&end’s substantially

perpendicular therefrom.

7. - The apparatus of claim 4 wherein said base shell flange is
20 integrally formed with said second wall member and extends obliquely
therefrom.

8.  The apparatus of claim 7 wherein said lid shell flange and
said base shell flange overlap in a nonparallel relaiion when the case is in

- 25 a closed position.
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61 : .. - Chaims 1. © In an;a i ’
differential pressure formed |uggage having two plastic QM’MWHHMHMS
being a lid pivotally connected to a base-shet}” %@ by a hirfge,t eachs | ;
havi ng a bottom portion and side. om\'scsui_ﬁéﬁipé]m:' gifromthe bottom portian
to arim th¥Oes9®el | ri m.approxy mat eREPEANHEspondi ng t o PCRAISHAIR0S he |

ri mwhereby when the two shel | s arbpt-eeetd™0One upon the other in a closed
position with their rins substantially aligned, ithe shells define an

i nterior space therebetyeen erein clothin nd personal.ite e

~ continued, the inprovengnt cHMhPTRAratys.of laim ﬁ“&\*‘%‘f‘ﬁ&ﬁg‘é" 5‘?&@%’%@1 the -
lid shell and definj alid el l, peri ral o X a first wall
.nmenber, integrall y%ﬁd’é’g Wq ﬁg%%ﬂ‘@e‘{)°éﬁggﬁg°?‘§%ﬁﬁﬁ’é9ﬂs?8' shel |, and

connecting said lid flange to the |id shell; a base flange offset from .

the base shell and defining a base shell peripheral edge; ~a second )

wal | member connecting @ d ’?ﬂég?;}&ﬁ{!ﬁﬁ#&ikﬁ? vﬂ?e?&i}nsﬁﬂ feans for éi’dgg?ﬂslgd

fl ange overlapping at |least a portion of sald base tlange, and sal |

shel | peri pher gl ed&qmgeﬁﬁé g&rn'hauya ?a%@ﬁh's t“;bn‘gﬁ“j uﬁg@gﬁ s?%hkd waiver.

when the two shells ar crosed posi I sposed upon
sai d Tirst wall TeRgregAtriPORoR Fdbns HRBLAUY the TRANSH said WahiheApal ¥
connecting said two mgP néﬁﬁgﬁg ?@g@§her. dﬁg. e?ﬁe inpréveﬁ%ntagPa%fain1l
wherein said first wall nenber extends substantially perpendicularly from
the lid shell generally proximate to the lid shell rim 3. The

i nprovenent of claiml wher eTRe apparatiftFeNélainid vRSTER saitk 1€ freans is
substantially perpendicularly fromthe base shell generally proximte to

the base shell rim attached directly to one of said wall members by fidans of # fastéer
| nprovenent of claim1 wherein said lid shell flange is integrally nol ded
with said firg0 wal pervetratiag throdigh said wall member from the outside of the base shell

to the interior space.

-12. The apparatus of claim 11 wherein said latch means is
spaced apart from said base flange. |
16
13. The apparatus of claim 12 wherein said lid flange is slidably

insertable between said hook means and said base flange.

14. The apparatus of claim 13 wherein said latch means

20 comprises a lift lever latch with movabie hook.

| 15.  The apparatus of claim 14 wherein said lift lever latch

comprises:

a'bottom plate;
. This Sheet Has Been Reilaced

B ewmn T

58
SUBSTITUTE SHEET (RULE 26)




J————

ext ends substant j endi cul ar therefrom 5. The inprovenent of
claim1l Wﬂm g\ m)shell flange is integrally nolded with said
second wa extends .obliquely therefrom 6. The inprovenent

of claim5 wherein said:lidshell -flange and said base shell flange overlap
in a nonpar aWot63eBat i on ‘when:} NgEeaET BAd | osed posp¢T/089610020.  The
i mprovenment  of claim '1 wheref:n-=Saic.abirfl  Shql | peripheral edge and
sai d base shell peripheral edgel-are- - : In an article of.
differential pressure forned | uggage having two plastic shells, the shells
being a lid shell pivotally a&kayieekied to a base shell, as by a hinge, each
shell having a bottom portion and side portions extending fromthe bottom
portion to a rim thereinsaidgrin levenisdpckable tasaid potiom platmbyimesns ofsaid base
shell. ri mwhereby when the two shells are placed one upon the other in a
cl osed position wi KBYd0RK: 1 i s substantially aligned, the shells define an -
interior space therebetween wherein clothing and personal itenms nmay be
cont ai ned, the inprovenent: conpri sing: alid flange offset fromthe
l'id.shell and defining

lid, shell peripheral edge: .  —a first wall
nmember connect?ng said ?ﬁd fﬁ‘i‘r?&@gfgp?ﬂgafﬁ CPrapfishg: a base flange

2 cocond val | monber connectd Aot @efos iafipd Base R RaGeRg 1"

said |idflange overlapping at | .o of. sai d base flange when the
two shells are in a closed posi t.gg’?,‘?"g‘xﬁﬁr“s%'&f&

64 nmeans, di sposed upon sai gﬂca.bé%elv"ﬂh'l ?WW mng#ggpgidgg;i d second

wal I menber, for rel easably connecting sail ers together;

wherein said means for rel easabl g yag8 A6l Wall rétibér ikfegrally RHMBd WItHBAPS
mount ed upon one of said wall nenbers and catching neans fixed. upon the

other of saidigal | depaiding. 9. fromsaill HaE® ¢RIEB BUbStantAily 48jScant b ok Rasti d
| at ching neans is attached directly to one of said wall nenbers by neans of

a fastener penetr atg sagnidnt@fgh sai d vedid beseriey: ahdom t he out si de of the
base shell to the interior space. 10. The inprovenent of claim9, wherein

said | atching neans i s spaced aparbiasé flange integialiy dormexhwyith andleixteriding
i mprovenent of claim 10 wherein said |lid flange is slidably insertable
bet ween sai d | at chifrqmiseiins and baseishelswall memher;
| a differential pressure formed lid shell including
15 a plurality of lid sides;
a lid shell rim defined by said lid sides;

a lid shell wall member integrally formed with and

depending from said lid sides substéntially adjacent to at least a
segment of said ~ lid shell rim; and .

20 - a lid flange integrally formed with and extending from
said lid shell wall member; and

_ ~ means for releasably connecting said lid shell to said base
shell; whar‘ein said lid sheil is alignably engageable with said base shell in

a closed relation to enclose a space between said shells; and
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12. The inprovenent of claim 11 \A,h'e'r'_'éi'n said | atchi ng s a
lift lever latch with novabl e hook.. = 13. The inprove Wmml igl"l)
wherein said |ift lever |atch corrprlses - a bottom pl-ate

| ever; and a key lock; wherei IS s | ockable to said
bot t om pl ate%?’?@’é?g of said. key IJ@I %H% ﬁ)'lp‘beé(ﬁz[&\b;age aff/uRog/10020
conpri si ng a differential "pregsure. ngase hel I i ncl uding a

plurality of base sides; | a base shel | rl m defi ned by sai d base sides;

S S et ol 1 A OB of St 08F e i
65 a base f1ange | ifirale] ool Gk b i) AVMHlap rld @ ug@hﬂemﬁ shel |

wal | menber; a di freren press

plurali Ly, of L1 S'ibor o odaloae a" by é&*@sﬁ%ﬁ i II%@SI’*Z 1

d b L1y f dlid shell '
ZI I ?3 fSIJaflE;:nI[ In'?egra %r{g %taﬁi‘ aﬁ gl ng omsgiai d I [ dssﬁel I r:/\/:'JJI I
menber; and 5 a M&Iefrh@é:& ﬁggg@g%ﬁﬁsﬂdﬁ%ﬁﬁgﬁgﬁ&@%sﬁﬁﬂ dtligh ' ange;

and means, di sposed upon sal rel easabl y

connecting said |1 Gsrtisily witRinSshid! rétassed> Bivdrinel WHahaltl fidtsRall arli §418/Hask S

al i gnably engageabl'e with said base shell in a closed relation to enclose a

space between sai d ¢nafilaré in aetbs¥leélationwhen said lid shell is alignably
engaged with said base shell and said Iid shell and said base shell are in

a closed relation, said lid flange and said base flange slidably overlap
with said lid shell peripheral edge substantially adjacent to said base
shell wall nenber, said17.d Thelapparatus ofcetbien 16whersindsdid ti¢ shéikWallval |
menber define a recessed channel between at | east a segnent of each of said-
shell rinms, an® sainiembanexteads sabstantidllyyperpemdicularly fiom daid lidssidesatanteast
partially within said recessed channel. 15. The apparatus of claim 14
wherein said |id shesid base shelbwslt membesrextendsisubstantially perrandicultirlyirom| y
fromsaid |lid sides, and said base shell wall nenber extends substantially
per pendi cul arly f r o9Aid bage pides. si des. 16. The apparatus of claim15
wherein said |id flange extends substant ially perpendicularly fromsaid lid
shell wall. _

18. The apparatus of claim 17 wherein said lid flange extends

15 substantially perpendicularly from said lid shell wall.

_1 9.  The apparatus of claim 17 wherein, at least approximate to
the means for releasably connecting, said base_'ﬁange extends obliquely
from said base shell wali member.

20

20. The apparatus of claim 19 wherein said lid flange and said .

base flange slidably overlap in a nonparallei configuration when said lid

shall and said base shell are in a closed relation.
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17. The apparatus of claim 15 wherein, at |east approximate to the means
for rel easably connecting, said base flange extends obliquely fromsaid
base shell wall nenber. 66 18. The
apparatus of claim 17 wherei N..sai d. dic fLa-n%e—ﬁlnd sai d base flange slidably

over | ap in awooepsmsl | el conf. msasmEEﬁ' MAR:BEEMild |1 d shal |pcapskogidesh base

shel I osed relatio mPLA'(BED apparfatus of claim 18 wherein
base fl between t he—Frterion —space and said |id flange when the
I| “ﬂ\ml“ ﬁ ase shell are in a closed relation. 20. The appar at us
‘\ er COrgN.i sIThe appardtus ofeclaim 20 witersinlyaihbasdi flarigeds shel |
ménber . 21 A luggage apparatus conprising: .= - a differential
pr essur e. formed baobetwseelthe iimtetioispage and said Iid flaagq)wmalthé jid shelbane tisa des;
a base shell rimdefined by said base sides; .+ a base shell wall

menber integrally bagedshelliare in acibsddpelatiomg fr om sai d base sides
substantially adj acent to at least a segment of said base rim and
a base flange integrally mol ded with and ext endi ng fromsaid base shell

wal | nmenber; a differential pressure formed lid shell including:
a plurality of lid side2 i The apparatys if icleinHi§ furthercaewprisiog hepdiesneans d
si des; alid shell wall nenber integrally nolded with and

dependl ng from sai Bopptedsyranssaid fid shell walligermberacent to at | east a segnent
of said lid shell rim and a lid flange integrally nolded with and
extending fromsaid |lid shell wall nmenber; and neans for rel easabl y

Sf’.”SﬁS%I SQeﬁSLSeQE?eSh% sirﬁaabﬁg%af%‘awamﬁ*%&'&m Erieens for raFeeﬁET'xse a
Shaaged wi i sa o FINPCERgiBREreE é’?%?gf“@%‘ﬁiﬁ thehhé eilfted WoChaifRog Y |,
nd Sava | her *96 foah b0 Rkt Rd cBARERIAGIDFadh iR 2P

recessed channel bg;m s'ﬁ v+'1ﬂlat§5mber 6_7 a

segnent of each of s rins said neans for releasably connecting
is disposed at least partially within said recessed channel; and wherein
said neans for releasably connecting conprises at |east one |atching neans

nmount ed upon 24. The apparatus of claim 23 wherein said latch means is
spaced apart from said base flange, and wherein said lid flange is slidably

15 insertable between said latch means and said base ﬂange.

25. The apparatus of claim 23 wherein said latch means
comprises a lift lever latch with movable hook, and said catch comprises |
a prong proiectin§ from said lid sﬁell wall member.
20
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sai d base shell wall nenmbér and at- Ieast one correspondl
fixing to said lid shell wall nenber. 22.. The appar at uqﬂm“mm“ﬁﬂlmﬂm
wherein said | atching means i s sppeed—apartfrom-sgi d base flcange,mand *
wherein said_|id flange i s slidab 'yrHlSnS_EETaHAS BEENween said | atch neans and
sai d base f| JRy¥AM%B23  The ‘apparptus (ﬂ‘EPtAeEDn 21 viher ei n LSRYSPEN0EY; g
means conprises a lift |ever |atch W T ook, and said catch
conprises a prong proj ectlng fromsaid |lid shell:.wall menber. 24. The .

t f cl 14 f yptHe I hel |
\?\npltoﬁr Sarz IO| dcsﬁialml mhegésa?fd‘ﬁcwgﬁtakm Wsal ﬁ%@gw {%F‘ a‘?{ggvgn)?aa'eclsoged
| at d
T o, 52 neaiighi said Gdle'theR R BRI shell when said B haftspd it
ted to the | I
connected to the |ighsg Qﬁblﬁ)a}’@it‘\ EQFFe!aﬁ’di‘p said mepns forodlighfm@Sd arf?ﬁi‘?sl i ﬁi' gni ng

pin projecting from sai ase rre er an nserta Into sard

aperture.  25.  An articl eaqbadtiiRedignhmnt aseauaenﬁ said'Bhsdl sheycpapect ed to
a base shell, the lid having a rimand sal d base shell having a bottom and

si des ext endi ng fraopemped bottomto a rim the lid rimapproximtely
correspondi ng to the base shell ri m wher eby when the |id and base shell are
pl aced one upon the other . i natlegdtasmcaligpiient pin pédjdttingcfromIsaiFlid shell wall
substantially aligned, the base shell and lid define a contained space,

sai d bottom and si deembet andiinsbrrailg inrocssidrafignment, apmwleartlcl e of |uggage

characterized by alid flange
offset fromthe |id and defining a |id peripheral edge, a first wall
menber nol ded with and depending fromthe lid rimconnecting said |id
flange to the lid; 23. baAashiell dommedb froocs sheatroftthermaplastichmiateriah dsaid
defining a base sheII peri pheral edge; a second wall nenber integrally
nol ded with al@ depsheliihaying ahottom snukside iportions, saiddrattore iang sids pottians
flange to the base shell, wherein said base flange protrudes obliquely from

sai d_second wal | nesuhstantially defining & santaingd geaen, and:the; ali'gll durthershgving a
portlon of said base flange, and said |lid shell peri pher g_g

substantial ly adj acﬁ’ﬁtdﬁfﬂagéﬂyo‘%ﬁ'gml’%ﬂs' faidRattomaad ’E‘Ff‘ep iops being and
lid are in a closed posit and ans di sposed upon said first wall
menber and upon sai #ﬂ!"\ﬁgf pai shell c @F’VEPég’yably connecting said two
wal | menbers toget her. arat .us of,

wh I d d
wal | nenber protrudes substaﬂ T’éﬁg wgf'ﬁ‘gﬂcﬂ"dﬂfez?ﬁ[f S'Eﬁlﬁ'lerga&eﬁgt ?)'&Sg on

156 -the side portions, said frame further comprising:

a wall member depending from at least one of the
side portions;

a flange dgpending from said wall member and in a
d_irection generally away from the bottom; and

20 . a peripheral edge defined by said flange, said

peripheral edge at least partially defining an opening in the shell;
wherein said frame is moided from the sheet of material, and
v_vhqrgin .said frame runs substantially continuously along at least a

'xportit')n of the rim. —

—_—
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27. The apparatus of claim 26 wherein said second wall nenber protrudes

I nwardly substantially toward the contai ned space. 28. The apparatus of

cl ai m 25 wherein said base f| ang trudes substantially perpendicularly

from said second wal | menber. . PHISTS R of claim 25 wherein said

base shell—perrphera edge is e posedﬁgpﬁio PCT/US96/10020

(AN W

28. The apparatus of claim 27 Whereih said wall member

protrudes substantially perpendicularly from the side portion.

29." The apparatus of claim 28 wherein said wall member

& = protrudes inwardly substantially toward the contained interior space.

30. The apparatus of claim 27 wherein said flange protrudes

substantially perpendicularly from said wall member.

10 _31. . The apparatus of claim 27 wherem said ﬂange protrudes

obliquely from said wall member.

32. The apparatus of claim 27 wherein said peripheral edge is
exposed. ' | |

15
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