; WKe3eJG, (T6NT/5 27 June 2002 "APPARATUS AND METHODS FOR TW N SHEET
THERMOFORM NG' Fi el d of ention This invention rel ates apparatus and
met hods for tw n sheet tMﬂﬂMM’ﬂMMﬂLand 5 in particular to inproved
nmet hods and apparatus fo ans fromforned articles. _Description
of the Prior Art Twin sheet tissnoform ng is increasingly prop%%‘é‘ﬁ‘efze 2the

formation of large 10 articles, in applications such as refrigerator
cabi nets, and other appliance cabi nets havé 'been envi saged, for exanple in
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seam and the fl an P@E@@é@@?ﬁ%@i@@ﬁﬁ%ﬂﬁ%ﬁkgﬁ@fm§

i ndependently actuated knife positioned in a channel in one nould half

i mredi ately adj acent the nould cavity. A part thernoforned and trinmed in

t hi s manner i ndiieldadfitiie Ihvdmion ess strength at the weld as there is no

" pinch-of f region on_the nould hal ves agtiuace t {ljlhe ul d cavi t%@ ?nd_
consequent |y t he welldIS(PYentipd reiRles geparaus #n of§ gitw’ﬁ‘ps s dfsTeptarmingand

to elimnabe fuk baRIcuRIABSRR O hihBRAnd LibalROC E rohfdlind! OR0 A¥H Fmied
significant conpression of e materral 1n e pirnch off region Is
desirabl e to ingisles.signifficant plastic displacement into the region of

the 20 weld, usually manifesting as a fillet on the inside thereof. This
necessarily requires provision of opposed surfaces on opposed noul d hal ves

in the pinch-off reﬂéggrdﬁﬁ?'ﬁépgﬁ;%}é{%gecessary conpression, elimnating

the ability to loca such as the knives of the
above-nentioned US Pai@itheettROeafueiing ¥s me:tehﬁhg? grepdted forthd firmali®oElarge
generally are renmoved fromthe nould with the flfange still attached, the 25
fl ange and0 seanrtigi¢sain apphisetpnssuctyasrafigerater cabinetsTandotberagpliance dabindtsihaveer

| abour or capital -intensive ste to e ' ri rocess and c

561 o nge ofeTT NS feeT SATE AT S SRE ar 1 S e AR € By pprgted tat
Invention 30 | thd BridV8l &ftRE SeadNarRithe hndfmiyiee daYMRLIEIRA if theRAENA ity by an
apparatus and/ or nethods for twi n sheet thernoform ng which goes sone way

t owar ds over cordegendentiybronmtediovfeositiongd in)y bar@ed i o mpwldhalfiimanpsiatoly

which will at | t i t h bl i ith’ f ul hpi .o gir

Apect the | nvaHEFGH BeeHGeavin AP e i R DS FORRRSHiDLY

wher ei n Olilﬁ of hﬁé‘ﬁs%hgth@?*h\é‘%&l& %h%?én@piﬁ&%—&ﬁ%@@é8n9{c%h1d’$%v{;s%ﬁ1[a‘3@mt
l e er- o u al

which is a to retract relative to the remaln sald no upon
appl i cation of tie houldeavireraidachsaguentyethe twebd(ifithp fiadee ertmimmesd right ap agasinsth
that the remainder of the nould half may cooperate with the second noul d,

on further cl odiSRrt 19atmingtedHEhsT REpGesHing ‘§(¥‘§ﬁ{‘0f a

In general for strong welds a significant compression of the material in the pinch-

off region is desirable to induce significant plastic displacement into the region of the
20 weld, usually manifesting as a fillet on the inside thereof. This necessarily requires
provision of opposed surfaces on opposed mould halves in the pinch-off region to
achieve the necessary compression, eliminating the ability to locate cutting apparatus
such as the knives of the above-mentioned US Patent. Consequently articles formed in
this manner generally are removed from the mould with the flange still attached, the
25 flange and seam being subsequently machined off. This clearly adds further labour or
capital-intensive steps to the ‘manufacturing process and can also impinge on the

aesthetic appeal of the article.

Summary of the Invention
30 It is therefore an object of the invention to provide apparatus and/or methods for

twin sheet thermoforming which goes some way towards overcoming the above
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thernofornmed article. In a second aspect the invention consists in a nould
for twi.n sheet thernoform ng including a pinch-off region substantially as
herei,n" described in 10 accordance with and as illustrated by the
acconpanying drawings. In a third aspect the invention consists in a nethod
for producing a pre-trimred twin sheet thernoformed article wRér#efo82 pair
of noul d hal ves are brought together to jobn respective sheets in a

pi nch-of f region, and to cause significant “t"hi ckness reduction in the

pi nch-of f regi gn nd subseguently, causing.the pinch-of f reqi on. of one said
15 moul d hal f ‘{q%‘*fdr"gi“?ﬁ Ot g .*%’4&'sa#ﬁé“?%%{heﬁﬁamﬁmﬁeﬁﬁﬁﬁws- to
thereby allow said ARulret J53lcy 8% ihfenGibRSEndists Il Souf@r &VRAShES 1B foFRih g

hal ves further to cooperate to cut off the seam of the thernoforned

article. In a whersinhonasfeet molid halves itclwdes aoersicsatde pmci-offreiod, #bich is able
producing a pre-tri d twin sheet thernofor rticle supstantially as
herein descri Heae%%m@tw& wgegnigdened sa %ﬁgﬂggﬁqﬂaﬁpﬂicwn&é%me thereto
acconmpanykng i I i f. C i j i i

oo ot o med et ERn supelebintind 3308 thch ARac B Rk B O Shituk iy
precedi ng par agopgiage wikh tiidseeend kiduld: @ni farthéreclasihg t leelfrol shieart &€ theanseant oHx

rel ates, many changes in construction and widely differing enbodi nents and
appl i cations dherflﬁgoimﬁii@ﬁ‘fﬂén wi || 25 suggest thensel ves w thout departing

fromthe scope of tIHeaisr}}fgrgc{:agﬁecqsthgemvgﬁgoﬂ B ARP AP 46k B Brin "Heet

di scl osures and the descri onsS hereirn are purely rative and are not

i ntended to beh¢rmefoymingnigeluding & ipigch-6¥fi @iidiesubstantilty asf hekeia d¥sembedysn 30
The preferred formof the present invention will now be described wth
ref erencd0t o tageordencsripiimondes ilustiatedyby the agep@Ranyingdray(ings. 2002 -3 Figure 1

i - ti | el. ti t.h h i d i heet :
Lher ot or m ng. roul 4" ACUBHAPHS R ISR eBLERS 1 KT P EripE prsrimmed
close up vi ewswad sHeBEthBisBrRéd arti€idivir&h a'phie of oL 1flvdsiagi Brudht todefitdriesli Ng

the region encircled by circle A in different stages of the trinm ng
process, 5 injfingespectiee shieets in hpinphroff regiomeandiie caush sigoifisanttbickyess reduction
el nf or cement ™ 4Re Bt fhaich P, EREEHERIP SRR ecr ReP BB ong wid
pi nch of fi5 menkgsul@hatf b rebra¥ebiafPatthé adst ot RidFrhedld HalfetotBéreby allow said mould
halves to close further, and closing said mould halves further to cooperate to cut off the
seam of the thermoformed article.
In a fourth aspect the invention consists in a method for producing a pre-trimmed
twin sheet thermoformed article substantially as herein described with reference to and
20 as illustrated by the accompanying drawings.
In a fifth aspect the invention consists in an article formed by method and/or
apparatus according to any one of the preceding paragraphs.
To those skilled in the art to which the invention relates, many changes
in construction and widely differing embodiments and applications of the invention will
25 suggest themselves without departing from the scope of the invention as defined in the
appended claims. The disclosures and the descriptions herein are purely illustrative and

are not intended to be in any sense limiting.

Brief Description of The Drawings
30 The preferred form of the present invention will now be described with reference

to the accompanying drawings in which;



fromthe part, and Figure 3 is a cross-sectional elevation through the edge
region of a mould half 10 showi ng detail of one embodi ment of the ' pinch
off menber and its retention in the nould half. Detailed Description of the
Preferred Enbodi ments Wth reference to Figure 1, that area of a
thermoforming mould i s shown in cross-section where the joini i’ J8me 2898 t win
sheets occurs at a pinch-off region 1. In the 15 thernoform ng process the
twin sheets, which are initially planar andparallel and nounted for
exanpl e on supporting frame 2, are forned and joined by the action of the
moul d hal ves 3, 4 ifigutee | disrcrissrseoionat rebavation throgghl anssside e pywiicshean
in the nould c Vlt¥ |ntergal(§yes§yQ§ betmgen e sheets or both. These
aspects of the WWH@I o gggg 28 BEPT RRGRHCTn the art and do not
formpart of the inwigifekon- z@&eeﬁfsenplvwstdmr‘d;gh@fﬁo@aegmrwmmhm&ﬁxgﬁ%

4 are brought together, stretching and formng the sheets 7, 8 until The
sheets neet at! ,tlh@lumngchf:rogmn eagjraled Rineirdo At iadtifferentstagesohtiorintming plrd:nzys
pass over .t he es aHd

P e ey oAl ek e SRrioriRE Do skar 8] vre FOmpioiee i b2yt

region. Referrihageid cbhiPrdsSed ﬁrb@ldg‘%&gl@ rdiffoY@RSnedt, An8 P PPke ﬁéJCvtitIHQﬁe upper
together to reduce 25 the thi ckness of the contacted region of sheets / and

8 to a thi ckne@QUBihﬂéﬁmaSamgyhd pissh off arentbies of thethdwerdnowd bkif és sheof thelseam
undef or ned shetst lga&g is thereby forced fromthe pinch-off region to
form an inter nAPTYBF REr®&ent 12. As illustrated in the drawings) in the

present invention, mMpereMWlaGridlsbctidhal ERGAMAOMAILLE tRe Pd%?crg%x%fof'é%ﬂﬂ i ch
is noveable relative to the remai nder of that 30 nould in a direction

away frorh0t he shomang detailaff dne senddodohentheftthepiict dffiinembenapdirts iretetitzom @ the
pi nch-of f nmenber é:iﬁé‘ls di sposed within a channel 14 in the nould half and
27 June 2002 -H°R dinits usual position by a spring 15 which is

preferably preDG&”iEH‘i‘fé@ﬁ E&?Bhﬁfe preq@trruj%@(;d,hﬁﬁg of force against the
pli

menber 13 nust be ap ore it wll retract into the cavity 14. Thus
in Figure 2b, althodgh refeeenzeud déguravie tlbﬁemabusfomgiermbmgmtdgemocldoxseshewnugh

to conpress the plastic material in t i,nch of f ion and_to extr

5 fromthe pi n‘ifﬁg ?ecFl%iW@ﬁmctBelﬂ*Wg@éqE‘&éﬂ eF’éloﬁ‘F‘HFg H?h \*R/fflrf'ﬁ@njlo ™ 3
bet ween tjke t ed
to suffi cPent or ce tom(gaé}%‘é&:spﬁ ggr el é@gg?%fhﬁ%ga{éﬁéxdégg ity ai%%{kvat%ﬂmtl %g&
el astic suppormomﬂtcﬁlﬁ:ﬁ*eﬂhﬂﬁphrdmfshppmmhglﬁaaﬁt Zdemfom:ﬂi drid joired by thretaation bfithe

the noul d hal ves are not brought togetEer t 0Q i ch coul resq
n sufficient BYHAHAYESGs AdB tedlingsen OhaTBVACHS 374 2 sy SugsSan demetldes

to the menber, cba%pg B9 iRddehaf N %ﬁl‘e Meﬁamé xh&&%%s}sqtﬂh%&&l \ssﬁectsswhm@s

are nentioned w, however e contiguration shown IS si rrp e,

provi des for aﬂx&mmbnﬁmgqircbwssﬁﬂwwlmfwmﬁnhﬂadnmmmfomfpdrh@fthauwdnﬂnm ves
in the moul di ng praocess, As nentioned above, there are many alternatives to
the use ? a pre- c&ﬁf?@@ﬁé@ Flgilfgéilbﬁgfmpﬁ deakyesi3ng aF"sbr@Eé@ tPERACT, PERIRRE

than being pre n%l%ﬂﬁm%stge sheBft FRRMAPHe thgetg Lesfl: the pinch-off region and contact at

a seam 19 where they pass over the pinch off region of each mould half. The mould
halves 3 and 4 include complementary surfaces 10 and 1! respectively in the pinch-off
region. Referring to Figure 2b the mould halves are brought further together to reduce
25 the thickness of the contacted region of sheets 7 and 8 to a thickness substantially less
than the combined thickness of the undeformed sheets. Material is thereby forced from
the pinch-off region to form an internal reinforcement 12.
As illustrated in the drawings, in the present invention, one mould half, 4,
incorporates a pinch-off region which is moveable relative to the remainder of that
30 mould half in a direction away from the direcuon of travel of that mould half. In

particular a pinch-off member 13 is disposed within a channel 14 in the mould half and



can be achieved using a spring of sufficiently high stiffness, or by
separat.ely retaining the spring against novenent until reduced thickness
has been achieved. As an alternative to a spring, hydraulic or pneumatic
systens may be utilised either in a full sealed cavity configg?gti?@ﬁgr
Wi th hydraulic or pneumatic actuators, which may make 20 use ted
pressure relief valves, or valves activatedq in a separately controlled
manner once the reduced thickness is reachéd. Simlarly electrical or

mechani cal act.jyati.on systens. .are al so si.bl.e. o ating on a release and
feturn basi <. RAEITIGOTS BeRGEP & SePPnE RSN s SRl Herharsed i Gef |
closer. As thg pagdicular [eP& JFiEECE a@ihst HIROMEMbEATT QNS JehPplid BEfoFONRAIE ftialh
required to extrude further 25 naterial fromthe cavity rises, particularly
as the mat eri amtochotavityri 4t eus mdiigure @b, dlthough titeanouids havetbeen rouigtt fogethers .

Once the force, bein lied to the nenber 13 in the pinch-off region, by
cl osing of t hElasearauahlocmpresse %H@S%@a&eﬁﬁé%g? amgepffﬁgg!@ﬁénd to extrude it

preconpressi o il iont lvelBreWf tr,gfgh e ' 14
with contlé;nuegmg‘f éﬁgag?ﬁeﬁlgn&gﬁf%wﬁfvgs 5, éX].ceﬁs%il ugbrg?gtﬁ%ﬁq |%{Jc¥e
2c) a lip 16 Bhtaryg thdpineltgéf mémBE&r B3Hms aavydt hednisuhjdctedao mefficteno fered @rausd 0

the cavity of .the other uld hal f .In this manner the faces _17 of noul d
hal f 3 and 1875 WEAFATHRAE AV [1f 3@6&1 %@ﬁﬁtt%uapev@ééhe P@?hw&%@e@éwm

tol erance, andg.m.doi: I i S, WM |
region 19 andgj((:")ltsrﬂﬁ{ej:rg x? ?saﬁg%és@b t@ Rﬁéoyﬁe@m oarr)é\rr/:%lglc g!r%t?lggf teO%E{PS; Fber?p@ggigyt he
fini shed edge wiich twuld hevultah eliffizibnadjnaehie forebetoanbvecths aiohbefs meatbar.r enoved

by the shearing action of the faces 17 and 18, the noul d_hal ves shoul d be
subj ect 1® a mi ni miviemativestethe mewbey; suving ad changielmawreadidy suegest thamselnes

separation 21 between_the faces 17 and . ldeally this separation wyld be
on- exi stant . SROVAEY meRepR LTt PERF e TR TP ELRAID THER Daunp Byyhay vides

wi t hout cl ashiff\hubsth¥&& fethidtfone0RE ndinal Idovenehbhsf e W dlididIVaSn tesibi Bng
provi sion of a small tol erance. The maxi num separati on of the edges which
will still pratcgés-adequate surface finish is dependent on the materi al
being thernofornmed, its .10 properties and i i.ckne a alsq on t
nesthetic requi renbicepeh e b din, bl R i fe0upRe o
has beeni§ oungp@pp 'IPP%rﬁ{geis WaRIthé ) 4the tRir bl P opipredst €, anfaBpropeittel efifect
donesti c appliances. i gnment posts or other sinilar neans nay be provided
to provi de accan be¢ echievddasingd springiod sufficicntly theghwidness or hy s¢pardielly vessining t he

nmoul d hal ves cone together, allowi ng the small. .tol erance to be.achieved in
s 15" man QSRR SGARS BIAHERET P To e SHEGIeED THF B ahistat: & The
pi nch-of f men@gemidvd & §§BH C hy&r@ul‘?@b’&tﬂd&%ﬂﬁé 9;¥s’€é%n§ 0L e 1S diftdr fa AN

is retained in the cavity agai hst such spring force by a retaining nmeans
conpri si ng i nstdied eavirtydiontiguratiep pcwihlhydreulioen prmaumatiaactadsatspwhich2@ay make

dependi ng, hori zontally fromthe | r . edge of nmenber 13, against a ]e 20
23 provi Bd | HT RS RIS e o RS ABHTER it SO SRR
may be easi |y nprmay dack B I-Jaﬁcéd]%bléfeé’sﬂisoifeaéhe?ih%%hangﬁretlec@écdl oridéchayRap! |
assenbly. Clearly alternatives to the abutnment nethod of retention as

descri bed abouetiatienpystemslaes spolposaibje oparatihgsomgg exdéast hndeetimetsasiso per sons

skilled in the art_ For, exanple,_ the pipch-off nmber may .include two or
more slotted apert BetEring iafignirgd the moyld Balves aF?T&‘FB%PH%GEHFI%F% ISIBnBIRs

passi ng t hrough 4t.he: I :
bmoh-of 1 montniAc BB SlE HE5n 3FoRERHE Rtet RolrBelBH Eodfed P Lo furtr
slots, apfl wi niatdried fromn ehe oiviof risesppqrtioniarlpfab themaestiabeodlg ifi ¢ltd fagidneof ity
the action of the dowls agajnst the slot ends., K This_ configuration_ma

: ay.
al l ow for a nSPRagwHhche mouldhalusehnrs thadbics beinetaprhed i hemermberd 34 ik e
rectangul ar c € : I ok i - r .
invention t he? e g%ﬁ gﬁlﬁg??tcﬁbé%?fg%n&ﬁg%aﬁ%’ %%gg‘?‘:ﬂ‘ agm§§%ﬁ£§%636%°6p r§002
-6 sinple forcompeessiohwdbprig W) itidmembavs widk fetradtdmtofthe eavity rtatveit édntinued
di spl acenent in the fgi nch-of f region, and an effective and aesthetic

cut-of f or trclasingpiche meuld balvese, 4r As dlustragd imbBigure 3re adipel Gbeing figredge of

kni fe actyati I..0t her .4 ndependen : a paris...[he form ng. .
KTl i ao3at | o St G BERRBARAY S WL R he oukP d i BARG, Pl fhis
ready for rempyainer Bl fh&s 19xEHRbEd heldm dnidl 118 sTamavld helfst Wil oveapheiti® blose
The requrenent for manual part trinmmng or a separate automated trinm ng

station (with its associated alignnent and part set-up operations) is
elimnated while the weld reinforcenent is



retained. It will be appreciated that the I evel of material displacenent
achi eved can be 10 controlled by adjustnent of the force provided by spring
15, and its pre-conpression. As an alternative, and for set tolerancing,
means may be provi ded whereby the nenber 13 is rigidly forced Pﬁck%grﬁ;
when the required thickness is achieved, in which case the spfl Age%ay be
happily left in an over-conpressed state. Such neans may conprise for
exanpl e a plurality of pinples or ridges 28 on the top surface of the 15
menber 13, whigh act against the face 10 of the.other | d hal f

penetrati g of STBETAAE B ePyPE e REIoRYe PSRN CTIeRT OBehh trebresiag. 19

pi mpl es or ri deRs ﬂh'hgéshﬂo ke BREh&foRhSP aftici& oMy ﬁﬁp@ﬁeqw Basaed @Hgd BE the

pi nch-of f surface | of the other nmould half 3, or on both faces 10 and

11. 20 27 Jtheem0@rthed Article, AV idBs the.sesin imesibeknf remoatved hy shecsheatingeaatioh of tieng
wher ei n one of, t he_noul al ves, i pcl ydes, a retractabl e pinch-of f region,
which is abl o A% ?é@?%&g, tF%FéHd\}\'@Rfaﬁmid PeTHRiS A 2 BHMEBTzonR! gr'ﬁnq;pon
appl i catign of, vte%ﬂ(é%cv%xjafé;rrg%)ﬁgﬁﬁﬁ%}:%tééﬁ@? e e e ﬁ‘ﬁQné ‘Pé.clﬁaalmré ,

that the remai nder of the cooperate with the secon

hal f, on furt bejarstiomsivagld b® nsheaistaaf fhowewes eapratica Yringingother meddatdlvesl e.
2. Anmould for twin sheet thernmoformng as _clainmed in claiml wherein said
retractabl e pfegeHIcHiithasgdashmgnpatveesthg srase P00 defhsenoyednialvas| spquires
retai ned wthi - | b P el hak.qt he
pi nch- of f nenggbr&r}gﬁgefgg #ngg? HF%ﬁ?éﬁtﬂgg?L%y%ﬁgnﬁg%%ggntoﬁge étdlgfgs @g?cﬁe‘%mg#lnt he
channel adj acerdviddiequate dufaos ﬁrﬁsmyﬂeﬁ@m@ﬂf@ﬁ thewhiterizhseigptheahofoehegdss t he
pi nch-of f surface of the second nould half and the adjacent surface of the
nmoul d calf ty Bfoperiesgad #athickngssdanthalso anthg pesshetisirequirRmentsef the progect being

h f d icle. 3. / f i n.sh h f.Or i | aj, ped i
et m 2 wner efirried; & seaerafil B pindas b o RS Bmrb B R o R RS
the pre-conpr gasliéfoPhselil domREt I MPppIBRBS. Algididht Postdof SBerMiBHR REHs RAY be

application force before retraction of the pinchoff nmenber, and retaining
means are propiayédedito previde acquiate pomasintal frégiseatinay bemivesn thetrheuld doivey asithger

pressure fromsai re-conpressed spri.ng. nean . A | d for twin sheet
Pher mof or i ng "RCIE Py % GO CRElF IBHE ) pTerambe e b ettt b g Bo
sai d pi nph- of maRBABRIre CONRINNE®e Neans which retract upon application of a

sufficient force to the pinch-off nmenber in either afpassi ve or active
manner. 5. A noul dWithr retfeviences ke Eigurdset mpf of, nthe pineh-cffanemibler h3 43 aubjeg to
wherein said retaini ns conprise a |edge.within said cavity, ,said

Bl e of { - menBETIHY Fiig® drors HEoTBEE s F SR MG ERYa RS SO ge
and be retaingged g %_az‘efgix‘f'i_lﬂﬁr}x‘i\?ah_s Qé’mﬁl\?\ﬂg i dCemBodiMeAPHEHcb @ thd Wiidn DTSS!

t her nof orm ng as cYal nmed 1h claim3 efeln sald retaining neans my
conpri se two ebutmente2Xdapendidg apezantailg<rannthedo werddge bf ofetnber hhagdinstiatlédge
dowel s passing there through connected to _the noyld, . allow ng sai .

pi nch-of 9 30 SRAdedn gt o drsaeral o s T G el i e P R ¢
the limtatio 3 i 27 mbg:" 7. A nould for
twin sheet th l}o‘r%%%cglr% i ng%é@?ﬁ&d%ﬁ%ﬁﬁpésﬁaéh%g%gg%Q%al ‘pr econpr essi on

and/ or stiffness ofleady ditennativey tonharbutirsenc medfodl dfyretdntien a3 deacribed sbohe ence

the requisite plastic, displacenent in the welded plasti¢c material priqgr to
retraction of P‘Eﬂﬁ@%‘i@d&?@y wWorld suggest Hemsdy s IQPRISeRY lﬁﬂi‘@ﬁ?ﬁﬁf&ﬁﬁfﬁ& e

claimed in an o) i i j i,ch
uar ant ce o ol BT TE ripd Bcdl RED Ttk ABARE S Rl ekl

ot her nolf d hthefe throudh; afith doe@lsqrasding tireughethe apérnaas afd §deargd toahe mbhld so
menber. 9. A nould for twin sheet thernoformng as clainmed in claim8

wherei n such YRbihe PNGheeli Meathepriay aroveiuggad domntwih pierfortedt morimspehinmiec h
penetrate theguel dod Bl A8NhGvdIRnEs BE p R FPREAGE: bdlfg PG CPHk ded df

pi nch-of f regi on’ .
the dowels against the slot ends. This configuration may allow for a more compact

mould assembly method with machinery of a simple rectangular channel to retain the
30 pinch-off member.

The present invention thereby provides thermoforming mould apparatus of



10. A mould for twin sheet thernoformng as clained in claim2 wherein the
nmoul d;cavity and pinch-off nmenber retaining channel are configured such
that .said cavity is very close to the nmould cavity edge, and that the inner
edge of the channel lies close to, 15 but within, the outline Zf ttc}g) uld
cavity of the second nould half to overlap slightly t her ewi t h2AAde ngrate
to shear off the seamof a thernoformed artjcle. 11. A nethod for producing
a pre-trimed twin sheet thernoforned article wherein a pair of nould

hal ves are braqt b QHERH J : W i - .

regi on, and t%ﬁggftfs%ﬂg?‘ég%% Euf:dg?llltl Wthﬂ‘ihcfﬁgg?&rtﬁéﬁl%@?? gﬁ%ﬁ%ﬂeﬁﬁllncﬁ@g{wme
regi on, and 2@iseihsfqeghn| ynd an<iffegtitd end aestietef fdutiedhborimmmimgnef gwri fdreed | d
half to retract relative to the rest of said.nould half, to thereby allow

sai d moul d halapddleswithqus the use pt eearatedmife acaatioporoihied masnendently yeuated partie
to cooperate t@. C ff.t S I . . od
as clainmed in ¢ eaq‘d?]rqnﬁmgflan qgipél? %g]sogifﬂﬁé‘i%g} }r?pl%émélg{hgg %?ﬁi%@s@ lreégll?gﬁ“gﬁy%
and sai d sausiragiysfar fbriibvad, or &rfexidgledBarh Eilligs Whild stillli@ thelmhould ClhERt duifeatknby
the closing of the said nmould halves, with the novenent of said pinch of
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retractable pinch-off region comprises a pinch-off member generally retained within a
channel and resiliently supported therein, such that the pinch-off member may retract
(0 into the channel so that the corner of the channel adjacent the mould cavity may
cooperate with the corner between the pinch-off surface of the second mould half and
the adjacent surface of the mould cavity of the second mould half to shear off the seam
of the thermoformed article.
3. A mould for twin sheet thermoforming as claimed in claim 2 wherein said
L5 channei has a pre-compressed spring mcans. therein, the pre-compression of the spring
means determining the predetermined application force before retraction of the pinch-
off member, and retaining means are provided to retain the pinch-off member within
the cavity under pressure from said pre-compressed spring means.
4, ‘ A mould for twin sheet thermoforming as claimed in claim 2 wherein said
20 resilient support of said pinch-off member comprises means which retract upon
application of a sufficient force to the pinch-off member in either a passive or active
manner.
5. A mould for twin sheet thermoforming as claimed in claim 3 wherein said
retaining means comprise a ledge within said cavity, said pinch-off member having a
25 cooperating shape to abut against said ledge and be retained in said channel by said
ledge.
6. A mould for twin sheet thermoforming as claimed in claim 3 wherein said
retaining means may comprise two or more slotted apertufes in said pinch-off member,
with dowels passing there through connected to the mould, allowing said pinch-off
30 member to slide in said slotted direction on said dowels with the limitation of

movement by said slots.
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9. A mould for twin sheet thermoforming as claimed in claim 8 wherein such stop
10 means comprises ridges on the pinch-off member which penetrate the welded plastic
material and contact the second mould half pinch-off region.
10. A mould for twin sheet thermoforming as claimed in ciaim 2 wherein the mould
cavity and pinch-off member retaining channel are configured such that said cavity is
very close to the mould cavity edge, and that the inner edge of the channe] lies close to,
15 but within, the outline of the mould cavity of the second mould half to overiap slightly
therewith and cooperate to shear off the seam of a thermoformed article.
11. A method for producing a pre-trimmed twin sheet thermoformed article wherein
a pair of mould halves are brought together to join respective sheets in a pinch-off
region, and to cause significant thickness reduction in the pinch-off region, and
20 subsequently causing the pinch-off region of one said mould half to retract relative to
the rest of said mould half, to thereby allow said mould halves to close further, and
closing said mould halves further to cooperate to cut off the seam of the thermoformed
article.
12. A method as claimed in claim [ | wherein said joining, said thickness reduction
25 and said causing said pinch-off region to retract are all accomplished by the closing of
the said mould halves, with the movement of said pinch of region accomplished
passively by pressure from the other mould half.
13. A method as claimed in claim [2 wherein said mould halves have cooperating
edges at the edge of said seam region, one said edge being the edge of the mould cavity
30 portion of a said mould half, which cooperate to shear off said seam of the

thermoformed article.
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