; ste3engnn" 6TIN' Sealing Device *159159* *@00002* Field of the Invention
Thts invention relates generally to the field of autonmated fabrication
devices and nore particularly without limtation to a device and associ at ed
met hod for automatically sealing a flexible nenber such as a barrier bag.
Backgr ound | nvention Tr errendous gai ns i n manuf acturl ty
and qual i tymﬁmmﬂmwﬂmmmal i zed by zfgl i cati on of nodern Mmmmmmmwm

t echni ques process eal% Y6F the earli est advancengnt s

i nvol ved aut omatdogsge*f abri cati on processes, such as by the use of
nunerically controlled tooling nmachines. Typical I y, the work piece was
manual |y installed into a fixtgfdd ofthe Ihv&idiged, " the conputer-controlled
process perforned, and then the work piece was manual |y removed fromthe
fixture. SubseyiefiveadyartaeRsinsrallyRs heettld bEalteheted #britatieh ddvgcedspect s of
the process, such as with the proliferation of robotics. Today, it's not
unusual t gnds@eregphiti@dpBovishalt lidiatibaby 4 dati¢coamdpsaenad metod faw material to
packagi ng perforned by autonmated flexible nanufacturing cells connected by
aut onat edautemeticadlly stalargsf fhaxille wicnd=r sidheasialiaerierdagf act uri ng approaches are
typically able to process different types of parts so that one cell can be
used in the manufacture of different products. For exanple, a packaging
cell mght be able to recei \Bnott'gfdmnbufttheﬂn&nctmnt ai ners for use in

packagi ng different sizes or s of pro IS fI ility
furthernore ai ﬁ’éentelltg ‘EFegf'é‘PSdB f““r‘i’@\ﬁr%fﬂﬁ% t¥f“e‘r‘e‘fﬁh% BELEES because t he
I'i kel i hoogaRfedatne apisiitatish oﬁ%aérx ama,matlbﬁ@éc SefRGréIMbh PRocbRet.ne

manuf act uri ng process are greatly di m nished e such process that is
parti cul aMoyt efith¢ parlibst admrmgmgmtatryoi@dtan@nwmglfelmcuagommesﬁeeﬁ, swah asf barri er

bags that used to en eces 05|t|on| t he open
ondof |t ni TS gieE R e iR SR o Bl B S BT Ro BB e g
requires hdnwNynAasiddngto alfikterd or %aaeualttacantptﬁermf@uwaeea%l ng different
sizes of bags i's contenplated, such as in a ce rocessing different sizes
or di f f er performggeandghenvibe vask e@eswasnenpdlyatetrswvaégom the dturg-t h rel yi ng on
manual 1 ngervention can be v S gni eLer m ned t hat
opti mal é‘t%bsn%lt eitj Qvea ?nrlt%n AW ré‘éeda@ K: ea\t/eer%rﬂhanqllﬁgg?geﬁﬁsgoqgn@%%r% ¥& stretchi ng
nmenbers i ffch ak hathirag piodifahtiet 6frobdigeso Tedagith it uhiiab@Get allaspgeefsafe

evacuating the bag. It is to these jnprovenents and others as exenplified
by the deg’@r iﬂmqasﬁn amea;fmmner%ahngo RATKISIRS B ENTSA DY agtomaied pr esent
e & OSBRI B hcllea b Gul MRRL I FrgiEPaglERIL S of, 1 he
pr esent |nvent| on conte ate an apparatus and an associ ated net hod for
sealing a bag Elexibdxsmagufactunngappremes memmcaﬁlyr'@lcatofprms dfeednt typgh v

engagi ng t bag on ar ace a nting a ope end of the
bag, and Hgmsgél?at&t}?ﬁ '&F ?‘WE’P é‘ig'i‘/‘ WEP@BPF Phe position
of the opghngid aqiacké*g?né)@éllﬂ tB@§tEl@tt§fe\é€i|v¥ dﬁ?erréﬁt%bz'e%nﬁaﬁﬁr%guéeﬁﬁt and

t hen sealin the open end of the bag closed wthout human handling of the
bag. The ging diffaentsives brhipbyofgwaduaty This flbeibiliy fintherroerealidsgsheat i vel y

enatacte o8 S TGRS HBRGSLRLRY oL BT ORGP L °

aut omat | C@éthl?/ SRAli¢aHans &k BSwiitithd foethe ﬁfan@fabt@thﬁ%btdé@és%r@ Broagigt eri zed such
that the sealing head is noveable in a second direction substantially

or t hogonaflimigishete first direction for clanping around di fferent portions of
the open end o he .b e n further
or alternati veb b ﬁ%lrlgfg%eesgpgaecf p%?t?celfl/%fcyucgﬁ&m{) ﬁﬁt% a‘%e 13 a%% é’%lgng and
cl anpi ng e&aﬁngefbaraesb@snm areTttsed rmafutoste@\rorlapteeesatT@adallly, ptﬂiiidnﬁlg the
characteri zed by centerlng t he, open end qof the bag on the reference surface
with resp&en ¢ afithe bagand swwew.t%omn %‘éa"l“ttr‘i‘@fq‘fé #ecvapraling 1qeiffeans f or
automati c g ed by
heati ng am(l:%ﬂgl?nﬁ)ﬁgihhgrt[? %25 e&hlE& tggénﬂgb&?ro Saﬁ%hg%r&ttgﬁ? gfhr?g % 3§/ formthe
seal . Thecapgaplatedssuchrpin s esll protesaimg ddﬁiéremnsm;sar dﬂ“feeemmmssﬂwbdce adapt ed

for supporting and th r i ece in the bag is disposed
ar ound { hEHEY W15 REB8 SA RO E "o A EIEGE At L e e 48 PE Elppor t od by
the framegphmicamyeabl e bet ween a retracted position and an engaged

position, whereat the engaged position the sealing head is adjacent the
open portion of the bag. A conduit is supported by the



frame and conprises a distal end insertable into the open side of the bag
in"the engaged position of the sealing head. A negative pressure source is
fluidly connected to the conduit to inpart a negative pressure to the

di stal end, drawi ng the present atnosphere out of the bag. A stretching

menber is supported by the frame sqQ as to be insertable into the open end
of the bag andlthas bespdisisruined that optimal M@nﬁts@ﬁe*’i‘ﬁﬂ can L? Aduged byaut . A

cl anpi ng j : i i et ween an
open posi TraaRE sigte TP RRLER, Btk 53he ok KRB b B e b ho
cl anpi ng taenteforeanacuatingtheitagd Ifioto thesd impgdyenmanisandpthdreaopemplifidé of t he

bag in the ¢l ed position qf the cl|anping. nenbe The apparatus can

Purt hor - coeeu A el apepded G g SRHPREBOS pLbF PECHyRHAOR Fitre. and
havi ng a gpeabl e pusher engageabl e agai nst the work piece selectively
positioning the work piece on the reference surface. In sone enbodi nents
the lateral positioning device conprises opposing pushers noveabl e toward
each other to opposingly engage the k.piece for selectively positioning
the work piece on the refere é‘"&ﬁ?’{“i@h?ﬁ#"@{?ﬁe embodi ments the | ateral
positioning device positions the work piece with the open side of the bag

di sposed substantial ly along.a |ongjtudinal axis,of the reference surface,
and the. seal t noeaeedtwiE 32um AR UrER eiRt pA AP HELR  oni ng the
sealing h - el.ect i1 ef er surface | ongitudi nal
axi s, | Inciareiiks BRNEREEANRL hbePe s baf HELELENERLR BER 0D, the

cl anpi ng r | q&gg%% | A4 o iLion of
the cl anpﬁgbﬁlgma?@gt er (ﬁi&?era tshgfg%ag. #%ghgﬁgﬁyg%g%%rther
Conpri se gygSeRPAkals Bt £@bmagcdeNRAhE b&Y by BGelRQ théPskiRorFOMhE BpdreT
responsive to the sensor and operatively controlling, in turn, the position
of the reéfr@mMeebsdiddaesponsivalyisetchgithebad @ITInAgherEsaRAg thEPes P Ment s
of the present invention further contenplate a nethod for sealing a barrier
bag to enefthe bagclosddwithat Gumean ipidlsig g thechagp Thie Mgeahé orwatokmauicelte i n t he
barrier bag; positioning the work piece and barrier bag on a reference

sur f ace wsdahing carbeofnethereorciltefnatihely isharadtazaidya spabsgheadtseppattaddyt i on;
inserting a stretching nmenber_ into the open end of the bag; novi ng t he

st r et chi niedmeandingovepbletic h firyidlirgpiean terstanerf arohed theppemend okthebasg a

cl anpi ng nenber around the open. end of the bag; w thdraw ng the stretching
nmember f r 67§ Bs@nsfapautemaicailyisayingran davithss o6 Alternatbiel s hamcierized sidly;  and
seal ing the open _end of.the bag.cl osed. In sone _enbodj nents the t hod
further cBb §%9§m§iﬁ§<§ Hgneyrabliia o secoad diregtinn %lbétﬁntéﬁiy asthoemal Exet r om t he
reference.surface and .responsively.nmoving.the clanpin r around the
bpen end BPt PR 0 RS RRAT A TR AR ST Al PR Ragm P ces
repositiopij j f i | ng. open end of

[ oRoSt LT Oy PRSI STHINS 8 Ale B2 RN ARk By oPEn end
sone enmbog ABiig th@ﬁagﬁ%&gge&mhgpﬁ% ]g:ﬁ Mg sfehef&8 k&I g rTﬁaQ?néﬁ% fdrer bag

relative to a direction of trav t he clanpi ng ne These and vari ous
ot her feafb@atichslyWeallngds cRANAAADY cbhicfilg eleadRf efd bZ@ebig oRfRs ENt
invention will be apparent upon reading of the follow ng detail ed

descri pt i fferamvd suefuée withfresgeet vIb@fisatrettidn afseuling hBid giveDeThé inghnson of the
Drawings FIG 1 is an isonetric view of a sealing device constructed in
accor dancérautomaticdlboseating sande fultherquraitemmitively ehdracterizekd|be hedtinga a

di agrammati c el evational view of a portion of the device of FIG 1 show ng
t he seal i cgmpedportion ok theropen and efithp bsg ta tharmdtlyGonB thesseal. vi ew sinmilar to
FIG 2 but show ng the sealing head in the engaged position. FIG 4 is a

di agrammat i ¢ vieaepHaraies eoaenrisgs & fremewsiiaigs rﬁ%mwmrfwﬁdmtpd for of the
stretching nmenper, FIG 5 is di agrammatic view of a_portion of the device
of FIG 15WREWHNEghs bre anddhe wgrinpiaee: ivheraia therhgg dedisprsed #iognd Wia Workhe

cl anpi no TRIBELs QRRIL A " SHEhED SRR, 36! RAHednd Midchlte open end

between a retracted position and an engaged position, whereat the engaged position

the sealing head is adjacent the open portion of the bag. A conduit is supported by the



4 FIG 6is aviewsimlar to FIG 5 but show ng the clanping nenber in
the clanped node. FIG 7 is aviewsimlar to FIG 6 but showi ng the
stretching nmenber withdrawn fromthe bag while the conduit remains inserted
within the open end of the bag. FIG 8 is a viewsimlar to FIG 7 but
showi ng the conduit w thdrawn and the closure nenber effecting a seal to

lr:tataai g LB arﬂﬁgr\?m& !r:]&/rgglﬁgegﬁ%iﬁ'iﬁ eh@%ﬂsgﬁn%blgﬁltg i 0851{1 gid lte}%sbgg\ﬁ:;lgﬁ@bzl m ::?23 t 2 0

| | ; f
in the worle E‘%’*’nﬁsﬂﬁ?‘éﬁ%e‘aﬂn Ghicdd, A Eé%ﬂf’%?m“‘ﬁ‘%?@@&s‘fﬁlﬁ%‘9?R‘%{v‘a‘gﬁget he
pusher IeiheE sorhuited ik § RExfide pRAsAL B ¥Re ik ATRIARERIngHAE ieerk ONYIT L udl nal

axis. FIG 12 is a view sim o FIG 10 but shown a long carton seal ed

by a repogirokshtrd\utas thebugOfA tlhaclis, ?hﬂeﬂﬂ)eﬁﬁ%ﬂppdﬂe@by]@e frama séiag@ Bymat i ¢
view illustrating a variable control of the reference surface relative to

t he seal i ingertdbinfoothe bp&xérdd of the baearl ingovastile tsstetchdhé bpsrestid dfehght s.

bag taut. A clamping member is supported by the sealing head and is moveable
between an open position and a clamped position. A closure member is supported by
the clamping member and is adapted for sealingly joining the open side of the bag in
the clamped position of the clamping member.

The apparatus can further comprise a lateral positioning device supported by
the frame and having a moveable pusher engageable against the work piece
selectively positioning the work piece on the reference surface. In some embodiments
the lateral positioning device comprises opposing pushers moveable toward each
other to opposingly engage the work piece for selectively positioning the work piece
on the reference surface.

In some embodiments the lateral positioning device positions the work piece
with the open side of the bag disposed substantially along a longitudinal axis of the
reference surface, and the sealing head is moveably supported by the frame for
positioning the sealing head at selected positions along the reference surface
longitudinal axis.

The closure member can comprise a heating element supported by the
clamping member and engageable against the bag in the clamped position of the
clamping member to thermally seal the bag. The apparatus can further comprise a
sensor indicating the height of the bag, and a controller responsive to the sensor and
operatively controlling, in turn, the position of the reference surface relative to the
clamping member.

The embodiments of the present invention further contemplate a method for
sealing a barrier bag to enclose a work piece, comprising: disposing the work piece in

the barrier bag; positioning the work piece and barrier bag on a reference surface with



FIG 14 is a block diagramof a nmethod for sealing a bag in accordance with
t he enbodi nents of the present invention. Detail ed Description Referring to
the drawi ngs in general, and nore particularly to FIG 1, shown therein is
a sealing device 10 for a sealing a bag (shown bel ow) such as the type used
as a barrier device in a packagi ng arrangenment. The sealing device
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and presenti'ng an open or 'seall escription bel ow

the ref erﬁf@ﬁe?ﬁﬁ}é‘?@oﬁﬁ@ﬂ%iﬁ&iﬁ% {hQ's{r%hﬁg%Y&%[Lﬁg td &fﬁtéﬂﬁkgge@eﬂ&)&k pi ece

into and out o e refere surtace seal 1 ng vice 10 further

conpri sestEsag tauk; Mosii Q&ﬁ&bﬁ%‘ hémB&@akdund thESpdRad Y 1tedRE with@raWiey POSI tion
of the open end of the bag and responsively stretching the bag taut and

then seal ihB@irétoRin@ &M droaf thelbagkAgotkiag ek shviroament s wvithandeibag, of the
bag. In other words, the various enbodi nents of the present invention have
i n commonarideealathythe opgecmf ofithe bag ebsed. t 0 engage and seal the open end of
the bag automatically, nmeaning no human handling is necessary to first

al i gn and t henlnstonet entbadireersp the meetbiod Sirther canprses sewmigithgdidaucece | n sone
enbodi nents the neans for automatically sealing is characterized by a

seal i ng héa@peserdpisbe begifrom theeclerengesurfacel repponsively movngthe first axis
18 to clanp around the open end of the bag. In sonme_enbodi nents the neans

for aut ontlempHig e |arepndithe epparendiod thekag. dyseme pabodimentsdhe metodead 16 is
R e L L
o orancae Bl B A b BRI e il Il o TRl 5 1
crami g SAEPRERESHAERRIARENRNING cAGiREthe Babrfl AL IANRRGY 1€

aut omat i cgll¥ios Sl oT&e‘UZﬁﬁv\ﬁﬁ%ﬁ{&rﬁg by centering the open end of the bag
1 t

on the reference surface respect to the axis 18 along which the
seal ing head 16ndsauglgriolstbii® ToarEd s BT Bé %%ﬁﬁgé@@ﬂﬁh%ﬁﬁra&@ﬁ%ﬁ' cally

sealing is characterized by heating a clanped portion of the open end of
the bag tgreldieinVRhiion WAl B ifparen€apon ﬂeﬂdiﬁ%@wt}féffoﬂ&'\ﬁﬁlg\&@ta@léd dssceiphibepl at ed
wi thin the scope of the enbodi ments of the present Invention in conparison
wi th the pidgerivtthé sssofiafcbdrawings.t he means for sealing explicitly does
not include a device or associated nethod wherein the bag nmust be nmanually
grasped for alignment and/or stretching. FIGS. 1-3 best illustrate the
frame 12 defining the reference surface 14 adapted for supporting a bag 22
and a work piece 24, the bBryebDestrintioned the Buawingse wor k pi ece 24 and open
on a side 26. In sone instances, such as illustrated herein, the bag 22 is
di sposed wi t hi RIG Icigan gsemetriq sy of @ ssaliesteviceicoBstinstaddn ageprdange Widhsi t and
6 storage, The carton 28 in FIGS. 2 and 3 has flaps 30 that are cl oseabl e
around th Mlﬂleﬁﬁsé’ééheﬁ?’se’?h’é“’g‘gﬁni ng head 16 is supported by the frame 12

b ; d it F 2). d
Dosttion (F1 & HE7 4 Lo ELRSHETR SR phBelal Bl gy oo
cleari ngl%o%ﬁ@ﬂ%%eﬁ%eﬁag%thtqutrwéd RiLGe 24 can be noved into or out of

a wor ki ng”zone® upon erence surtace 14. In the engaged position the
seal ing head 1fia S 2436 Bimitah % PREN fnd 1',85 A%n (1 @A t 32 i's
supported by the frlama angl r%l?veaﬂzg V\ﬁ?ﬁh(t%ﬁlelgsea |§r11 eaa§H16 such that a
di stal engosdod hat is insertable into the open end 26 of the bag 22 in the
engaged position of the sealing head 16. A negative pressure source 36 is
di agr ammat i cal F}G.shiewdiddrathahlatic ¢Randastedingthd fwe-oantovemam dapatiigart a

negative pressure to the distal end 34, drawi ng the present atnosphere out
of the bagf k2 stretching member.
FIG. 5 is a diagrammatic view of a portion of the device of FIG. 1 showing the
sealing head in the engaged position with the clamping member open and the

stretching member extended into the open end of the bag,



In order to inpart the negative pressure to the bag 22, however, a
substanti al seal nust be achieved between the outer surface of the conduit
32 and the inner surface of the open end 26 of the bag 22. This part of the
met hodol ogy is ordinarily resolved by human intervention. However, in the
enbodi nents of the present invention a stretching nenber 38 is supported by
the frame 12 s : L i en. e ; bag 22. The
stretching nenggg%gggpggghggﬁﬁgggg'Péﬂgggﬁgﬁggﬁgﬁ%gﬁgé%%?@%?g ﬁltehe open end
26 Of.thec@ﬁgffﬁuﬁept’ so as to conformto a mnimum size opening. In the
enbodi nment s ustrated herein a pair of stretching nenbers 38 nove

opposi tely bet pRem @ alvedv sintife tPPRY, 16 1R shdwilfs the) stRihi mexbgnded position
(FIG 3) to stretch the open end 26 of the bag 22 taut. FIG 4

di agr ammagitaadabm frdrh s Baatvasild the coriunatmbins Wiegéd Withinghé epéénddfmbers 38
are supported by the frame 12 for two-axis freedom of novenent in |ateral
directionbdd) as well as orthogonal direction 41. In one illustrative

enbodi ment the stretching menber 38 is noveable in the lateral direction 40
by bei ng nount BHG.t&istaheew sigtikir teeRlG. ofbus showiag theaeomduit svithdBvananid the a
rodless fluid cylinder. The |linear actuator 35 in turn is noveable in the
or t hogonafloslire seambsh effecting asshlig reteinrthe gegagive peessiire ingidedhebad a | i near
actuator 37 such as a rodless fluid cylinder. Coqgperative novenent of the
actuators 35, BIG.cbistarvdew sarikar tEIG. B tayt showaing dheiclamping anerhss S8FReY
stretching n@gbers 38 and control the depth with which the stretching
menber i slQBkasERRS engaged within the open end 26 of the bag 22. This

| atter benefit rmts rel ati.yel y deeper insertion of the stretching
nmenber 38 to eﬁg(grlg} ER AR °§ﬁ§l°ya§°§ 8?@5‘%@”@?’ irf‘Yfﬁﬁeé hOEREFISm t he open
end 26. Th%ﬁﬁ%@ﬁh@qug%g% 6 defines a clanping nenber 42 for closing and

sealing t e open €en " the bag 22. The cl anpi ng nenber 42 has opposi ng

jaws 44, 46 th r | [ 5) and a
L hosed posi ti on G elids HRIAR RnfilzP i MREN o3k GRATPARAAER shdoblers ) PO 25 1

in the exbRAARY (ROSrtdnUlorigdh febdethceuABet Bngitilifd] Gxis> the stretching nmember
38 is extendedinto the open end 26 of the bag 22 and spread apart so as to

stretch the opgrGemndis3&idwimilal REFIGWO bhftshohth 2loBgchead scaddybyapen whil e the
bag 22 is stretched. Subsequently the jaws 44, 46 are closed in FIG 6 to
cl ose t hergppsitioging adfiort Sfthbagnlidg heddy FIG 7 the stretching nenber 38 is
wthdrawn with the jaws 44, 46 remaining in the closed position. A negative
pressure can b&IGnidais nelibgrantmbhec gendllustrBidgnomriablacostrawf sheaefaraceseal has
been provided between the open end 26 of the bag 22 and the conduit 32. In
FI G 8 theurfassaelative® thescaling head fon 8exihly ripeassing earcismeg diffgyentdeishts ed
negative pressure, and the jaws 44, 46 c|ose around the open end 26 of the
bag 22 to retafHitHeisadde Eam@a}fia\metb%@é geading ppagigacogrdange Withs 44, 46
are opened to release the bag 22 after sealing. The jaws provide a closure
menber f offesEaiqdipges Péﬁhﬁipﬁ?jg‘ftﬁgv%’ﬂ%' end 26 of the bag 22. For exanpl e,
the jaws 44, 46 in FIGS. 5 and 6 support heating el enents 48, 50 for
thermally form ng a seal 52 sealing the bag 22. Preferably, the sealing
device 10 is equi pped for flexible manufacturing processes whereby
different sizes of cartons 28 can be received and processed. Accordingly, a
| ateral positioning device 60 Qggahg PPasd&H by the frane 12, having one
or nore noveabl e pushers 62 engagea ?e agal nst the carton 28, or work piece
24, for sel ect ReGdrin@RSthE LW Rn&aBn®@Motd FarfigfligNERCRIG U! fiRem 14. FI GS.
10 and 11 are planar views showi ng a carton 28 being conveyed into the work
zone bef otigeréifrlida seblhg devdc@ld & a(skaling alag)(shdven belowpaschGid tity §pe adedt ed to
position the carton 28 laterally on the reference surface 14. It will be
not ed t hatas kb&%ier dévieamh algackading hrafgemepp CRicgalngsdevice dothprised a frame noveabl e
toward each other to opposingly engage the carton 28, or work piece 24, for
sel ect i ve 1poedeivingly engagng the begbrpecicrensusirfce 14 and prosentingsnapeesnd t  nay
prove desireable to process bags 22 with a longitudinal |ength greater than
t he | ongi Lfitherhar forsegling. o thedessupligmbplow dlap reberense suifaierf@mprisehe seal i ng
head 16 can_ be noveahly supported upon the frane 12 for positigning the
seal i ng h&XFTr FENVAYOSEOr SRQVARE HYSTH PigHRIng BPu ﬁgﬁneaﬁfgrepaaw ceddis 20. In
FIG 1, for exanple, the sealing head 16 is supported on a linear slide 70
and positioned by a |inear actuator such as a rodless fluid cylinder (not
shown). In this manner, FIG 12 is a planar view of a carton 28 contai ni ng
a bag 22 that is partially sealed in a first position 80 of the sealing
head 16, then the sealing head 16 is r%positioned to a second position 82,
shown is broken Iines, whereat the bag 22 is then stretched, evacuated and
sealed. It wll be noted that in the repositioned process at 82 the
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process conprising: (1) receiving the work piece 28 in a working zone; (2)
inserting the stretching nenber 38 into the bag 22; (3) inserting the

conduit 32 into the bag 22; (4) noving the stretching nenber 38 to stretch
the open end 26 of the bag 22 taut; (5) opening the clanping nenber 42 and
novi ng the clanping nenber 42 to receivingly 9 engage the open end 26 of

the bag 22; (6 ' . j 4 ' - d 26 of
the bag 22 (7 6rEHnP Seling ¢ HEmS; Aplek leat PR RBLHNBaRRAIYET 5 ©

i ‘ ‘ ' . he bag 22;
(8) it P e B o o en L P " et v
pressure {3 vag @ YedtRh séaﬁﬁg%@&%n%nﬁ'oﬂlﬁ:‘ba%’&%s@(ffivit@lgﬁt}ﬁﬁﬂdﬁhﬂdﬁﬁ?. bag 22
to retain the negative presSsure state in thée bag 22; and (10) opening the

cl anpi ng PEMBBhg 4t RREL WoraSthGdribusRMbBEimdAes ¢TI tRPretdht RERESN Hedre i NE
enbodi nents of %he present invention further contenplate a nmethod |00
depi ct ed tdmmbftheldivhmagsefbdimatde Rognghges aibgaltle apapeaidaifatie bag h t he
seal i ng devi ce 10 descri bed herei nabove. The net hod 100 conprises di sposi ng
t he wor k mitemeti@dlyi mesting bahninen hivallin® 25 ngressatyi torfirstpligha@nduhre spieebe 24 and
barrier bag 22 on a reference surface 14 with an open end 26 of the bag 22
faci ng a fheopen eed relptivetes s¢adimg deviserting the stretching menber 38 into the
open end 26 of the bag 22 at bl ock 102; and novi ng the stretchi n% nenber 3
8 to stretch tHbSO@Ife@n%@PWQIGS dhe mepxns gorpusomaticatly seplipe drehatasterized byhe | engt h

f the b 221 t th th I i th t he deci si t
o e 228, 2R e LU hS L TP, TEIRT SheD e Spision 10,

f din bl 08 d.t th | i head i ifi d in block
RS oL ook A AR e RSBLIRERLA S ShEsl K oned I O ock
ded i | 6 t i t j .1 | ed i
neeed RS R PR SR BRSO B g 0

5t nce ekl 980 et BpubaRel (O e 1 AR L Of ook L1

and responsively nmovi ng surface ate.

Fur t her mggrerdit Bﬁfoﬂ@bﬁh%QgcﬁEﬁdq&ﬂhgﬁﬁg?rTl%ees%lcbﬁ Sligho % ubRARAIGI the

barrier bag relative to a direction of travel of the clanping nber in

bl ock 120¢oihéidérft viith PRnERERAARRDIHNAlef@MRR shifadedit. THIBMEe embehmicked eri stics
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sealing explicitly does not include a device or associated method wherein the bag
must be manually grasped for alignment and/or stretching.

FIGS. 1-3 best illustrate the frame 12 defining the reference surface 14
adapted for supporting a bag 22 and a work piece 24, the bag 22 disposed around the
work piece 24 and open on a side 26. In some instances, such as illustrated herein, the

bag 22 is disposed within a carton 28 used as a protective device during transit and



1. A sealing apparatus for sealing a bag encl osure around a work piece,
conprising: a frane defining a reference surface adapted for supporting the
bag and work piece, the bag disposed around the work piece and open on a
side; a sealing head supported by the frane and noveabl e bet ween a
retracted position and an engaged position, whereat the engaged position

et ract ed position and _ _ _
Suppor t ec et it (el AR TGt Pl E R P BB ot BEL o e open

si de of t‘QSﬂP Qe A negative pressure source fluidly connected to the
conduit to |n‘%}art a negative pressure to the distal end, adaptively draw ng
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stretch the open end o ag taut; a clanping nmenber supported by the
seal i ng headcdgodivetelseallipthere N6 &yclRiiglyprREioved Buchnbatah€ warkpsideeposi ti on

and adaptively receivingly engaging the open side of the bag in the engaged
position 24 cdrie mewdd inty dremdof awotkisgizencropob ¢hic refgpgreetsedadeyl 4 He tled anpi ng
menber adapted for sealingly joining the open side of the bag to retain the
negati ve gngagedpasitidnethesealing head 16 is adjacent the open end 26 of the bag 22.
A conduit 32 is supported by the frame and moveable with the sealing head 16
such that a distal end 34 that is insertable into the open end 26 of the bag 22 in the
engaged position of the sealing head 16. A negative pressure source 36 is
diagrammatically shown fluidly connected to the conduit 32 to impart a negative
pressure to the distal end 34, drawing the present atmosphere out of the bag 22.
In order to impart the negative pressure to the bag 22, however, a substantial
seal must be achieved between the outer surface of the conduit 32 and the inner
surface of the open end 26 of the bag 22. This part of the methodology is ordinarily
resolved by human intervention. However, in the embodiments of the present
invention a stretching member 38 is supported by the frame 12 so as to be insertable
into the open end 26 of the bag 22. The stretching member 38 is also moveable along
axis 40 to stretch the open end 26 of the bag 22 taut, so as to conform to a minimum
size opening. In the embodiments illustrated herein a pair of stretching members 38
move oppositely between a retracted position (FIG. 2) and an extended position (FIG.
3) to stretch the open end 26 of the bag 22 taut.
FIG. 4 diagrammatically illustrates the manner in which the stretching
members 38 are supported by the frame 12 for two-axis freedom of movement in
lateral direction 40 as well as orthogonal direction 41. In one illustrative embodiment
the stretching member 38 is moveable in the lateral direction 40 by being mounted to
the distal end of a linear actuator 35 such as a rodless fluid cylinder. The linear

actuator 35 in turn is moveable in the orthogonal direction 41 by being mounted to the

distal end of a linear actuator 37 such as a rodless fluid cylinder. Cooperative



2. The-apparatus of claim 1l further conprising a |ateral positioning device
supported by the frane and having a noveabl e pusher engageabl e agai nst the
wor k pi ece selectively positioning the work piece on the reference surface.
3. The apparatus of claim?2 wherein the |lateral positioning device

conpri ses opposi ng pushers noveabl e toward each other to opposingly engage
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engageabl e agaiThstedling hoad)16 defirles aclampirgimpabet 4D forelosingeand|sadiirigite menmber
to thermally seal the bag. 7. The apparatus of claim1 further conprising a
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open while the bag 22 is stretched. Subsequently the jaws 44, 46 are closed in FIG. 6

to close the open end of the bag 22. In FIG. 7 the stretching member 38 is withdrawn

with the jaws 44, 46 remaining in the closed position. A negative pressure can be

imparted to the conduit 32 now that a substantial seal has been provided between the

open end 26 of the bag 22 and the conduit 32. In FIG. 8 the conduit 32 has been

withdrawn after reaching a preselected negative pressure, and the jaws 44, 46 close

around the open end 26 of the bag 22 to retain the desired negative pressure. In FIG.

9 the jaws 44, 46 are opened to release the bag 22 after sealing.

The jaws provide a closure member for sealingly joining the open end 26 of
the bag 22. For example, the jaws 44, 46 in FIGS. 5 and 6 support heating elements
48, 50 for thermally forming a seal 52 sealing the bag 22.
Preferably, the sealing device 10 is equipped for flexible manufacturing

processes whereby different sizes of cartons 28 can be received and processed.

Accordingly, a lateral positioning device 60 can be supported by the frame 12, having

one or more moveable pushers 62 engageable against the carton 28, or work piece 24,

for selectively positioning the same on the reference surface 14. FIGS. 10 and 11 are

planar views showing a carton 28 being conveyed into the work zone before (FIG. 10)

and after (FIG. 11) the pushers 62 are rotated to position the carton 28 laterally on the



wi t hdrawi ng the stretching nenber fromthe bag; conmunicating a negative
pressure to the conduit to evacuate the bag; w thdrawi ng the conduit from
t he bag when a presel ected negative pressure is achieved at the conduit
distal end; sealing the bag to retain the negative pressure state in the
bag; opening the clanping nenber and cl earingly noving the cl anpi ng nmenber.
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end of th ag ‘taut; closing a c¢clanping nenber around the open end of the

bag; withdraw ngs&lmnahﬁ&kqhh@gpmaa@sﬁreﬁm@mpmed@aﬁgs gy aeMat i ng the
environment fromw thin the bag; sealing the open end of the bag cl osed.

11. The nRiniediadl ledgh preifer tHantthelongowdindl $éngth S&ihs seudingheadli&t ance of the
open end of the bag fromthe reference surface and responsively noving the

cl anpi ng Aeedrdinghy, thersdalingcheadd6 cantie afoveitdy bapporté@ updinthe fenteol® fof cl ai m 10
further conprising repositioning the clanping menber after sealing a first
portion opoditieningthe sealthgdfead heé abselectaddostiions gloag thedongitdirsl ayis 20i of the
open end l?{G tlh %orbe?(gmple the sealing head 16 is supported on a linear slide 70 and

positioned by a linear actuator such as a rodless fluid cylinder (not shown). In this

manner, FIG. 12 is a planar view of a carton 28 containing a bag 22 that is partially

sealed in a first position 80 of the sealing head 16, then the sealing head 16 is

repositioned to a second position 82, shown is broken lines, whereat the bag 22 is then

stretched, evacuated and sealed. It will be noted that in the repositioned process at 82

the stretching members 38 can engage the end of the previously sealed position shown

at 84 and the distal end of the bag 22 shown at 86 to stretch the second portion of the

open end 26.

Preferably, the sealing device is equipped for flexibly processing bags 22 of

different heights as well. FIG. 13 diagrammatically illustrates a sensor 90, such as a

proximity switch series, indicating the height of the bag 22. A controller 92 is

responsive to the sensor 90 and controls, in turn, the position of the reference surface

14 such as by activating an actuator portion 93 of a powered scissor lift 94 supporting

the reference surface 14. Alternatively, the sensor 90 can be a bar code scanner

placed to read a bar coded label placed on the work piece 24 or the carton 28 and

indicative of the size of the bag 22.

Accordingly, the sealing device 10 is adapted for sealing the bag 22 by a

process comprising: (1) receiving the work piece 28 in a working zone; (2) inserting

the stretching member 38 into the bag 22; (3) inserting the conduit 32 into the bag 22;

(4) moving the stretching member 38 to stretch the open end 26 of the bag 22 taut; (5)

opening the clamping member 42 and moving the clamping member 42 to receivingly



13. The nmethod of claim 10 wherein the positioning the work piece and
barrier bag step conprises centering the barrier bag relative to a
direction of travel of the clanping nenber. 14 14. The method of claim 10
wherein the sealing step conprises heating the barrier bag to thermally
forma seal. 15. A sealing device for a bag, conprising: a frane
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automatically sealing is characterized by a sealing head supported by the
frame andwitBdeatigahé Bordtuit 32Sfrordl ithiestsdgi 2 wheh Lpresgleciednbpdtivdipressnesisend of t he

bag. 17. The sealing device of claim16 wherein the neans for automatically
seal i ng i schidvad acthe comdudt distahertdiBalt (2)sealingahe hag 22 todretasn tivwnegdilve i n a second
direction substantially orthogonal to the first direction for clanping
around di pressuendtatp an thiedrag 28f and (10) opening the clamping member 42 and clearingly
moving the clamping member 42.
The embodiments of the present invention further contemplate a method 100
depicted in FIG. 14 for sealing a barrier bag 22 associated with the sealing device 10
described hereinabove. The method 100 comprises disposing the work piece 24 in the
barrier bag 22; positioning the work piece 24 and barrier bag 22 on a reference
surface 14 with an open end 26 of the bag 22 facing a preselected direction; inserting
the stretching member 38 into the open end 26 of the bag 22 at block 102; and moving
the stretching member 38 to stretch the open end 260f the bag 22 taut in block 104.
If the length of the bag 22 is greater than the clamping member then the decision to
reposition in block 106 is affirmative so a partial sealing operation is performed in
block 108 and then the sealing head is repositioned in block 110. Control then returns
to block 102, Alternatively, if no reposition is needed in block 106 then the bag is
evacuated in block 112 and sealed in block 114.
Preferably, the method comprises preliminarily sensing the distance of the
open end of the bag from the reference surface in block 116 and responsively moving
the reference surface 118 to accommodate. Furthermore, preferably the method
comprises laterally centering the barrier bag relative to a direction of travel of the
clamping member in block 120.
It is to be understood that even though numerous characteristics and
advantages of various embodiments of the present invention have been set forth in the
foregoing description, together with details of the structure and function of various

embodiments of the invention, this disclosure is illustrative only, and changes may be

made in detail, especially in matters of structure and arrangement of parts within the
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the open end of the bag. 18. The sealing device of claim16 wherein the
nmeans for automatically sealing is characterized by evacuating the bag
after stretching and cl anping and before sealing. 19. The sealing device of
claim 16 wherein the neans for automatically sealing is characterized by
centering the open end of the bag on the reference surface with respect to
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comprising:

a frame defining a reference surface adapted for supporting the bag and work
piece, the bag disposed around the work piece and open on a side;

a sealing head supported by the frame and moveable between a retracted
position and an engaged position, whereat the engaged position the sealing
head is adjacent the open portion of the bag;

a conduit supported by the frame and comprising a distal end insertable into
the open side of the bag;

a negative pressure source fluidly connected to the conduit to impart a
negative pressure to the distal end, adaptively drawing atmosphere out of
the bag;

a stretching member supported by the frame and insertable into an open end of
the bag and bidirectionally moveable relative to the sealing head to insert
into the bag a desired depth and stretch the open end of the bag taut;

a clamping member supported by the sealing head and moveable between an
open position and a clamped position and adaptively receivingly engaging
the open side of the bag in the engaged position of the sealing head,

a closure member supported by the clamping member adapted for sealingly

joining the open side of the bag to retain the negative pressure therein.

2. The apparatus of claim 1 further comprising a lateral positioning device
supported by the frame and having a moveable pusher engageable against the work

piece selectively positioning the work piece on the reference surface.

3. The apparatus of claim 2 wherein the lateral positioning device comprises
opposing pushers moveable toward each other to opposingly engage the work piece

for selectively positioning the work piece on the reference surface.
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longitudinal axis of the reference surface, and wherein the seahng head is moveably
supported by the frame for positioning the sealing head at selected positions along the

reference surface longitudinal axis.

5. The apparatus of claim 1 further comprising a conveyor supported by the

frame and adapted for moving the work piece to the reference surface.

6. The apparatus of claim 1 wherein the closure member comprises a heating
element supported by the clamping member and engageable against the bag in the

clamped position of the clamping member to thermally seal the bag.

7. The apparatus of claim 1 further comprising a sensor indicating the height

of the bag,

8. The apparatus of claim 7 further comprising a controller responsive to the

sensor and operatively controlling, in turn, the position of the sealing head.

9. The apparatus of claim 1 furthermore adapted for sealing the bag by a
process comprising:

receiving the work piece in a working zone;

opening the clamping member and moving the clamping member to

receivingly engage the open side of the bag;

inserting the stretching member into the bag;

inserting the conduit into the bag;

moving the stretching member to stretch the open side of the bag taut;

clamping the clamping member against the open side of the bag;
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communicating a negative pressure to the condult to evacuate the bag;

withdrawing the conduit from the bag when a preselected negative pressure is
achieved at the conduit distal end;

sealing the bag to retain the negative pressure state in the bag;

opening the clamping member and clearingly moving the clamping member.

10. A method for sealing a barrier bag to enclose a work piece; comprising:

disposing the work piece in the barrier bag;

positioning the work piece and barrier bag on a reference surface with an open
end of the bag facing a preselected direction;

inserting a stretching member into the open end of the bag a desired depth;

moving the stretching member to stretch the open end of the bag taut;

closing a clamping member around the open end of the bag;

withdrawing the stretching member from the bag;

evacuating the environment from within the bag;

sealing the open end of the bag closed.

11. The method of claim 10 further comprising sensing the distance of the

open end of the bag from the reference surface and responsively moving the clamping

member around the open end of the bag.

12. The method of claim 10 further comprising repositioning the clamping

member after sealing a first portion of the open end of the bag and then sealing

another portion of the open end of the bag.

13. The method of claim 10 wherein the positioning the work piece and

barrier bag step comprises centering the barrier bag relative to a direction of travel of

the clamping member.
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15. A sealing device for a bag, comprising:

a frame receivingly engaging the bag on a reference surface and presenting an
open end of the bag; and

means for automatically sealing the bag by detecting the position of the open
end of the bag and responsively stretching the bag taut and then sealing the

open end of the bag closed without human handling of the bag.

16. The sealing device of claim 15 wherein the means for automatically
sealing is characterized by a sealing head supported by the frame and moveable in a

first direction to clamp around the open end of the bag.

17. The sealing device of claim 16 wherein the means for automatically
sealing is characterized such that the sealing head is moveable in a second direction
substantially orthogonal to the first direction for clamping around different portions of

the open end of the bag.

18. The sealing device of claim 16 wherein the means for automatically
sealing is characterized by evacuating the bag after stretching and clamping and

before sealing.
19. The sealing device of claim 16 wherein the means for automatically

sealing is characterized by centering the open end of the bag on the reference surface

with respect to the path of sealing head travel.
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