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METHOD AND APPARATUS FOR JO NI NG HEAT SEALABLE MATERI AL TECHNI CAL
'FLELD - wo96n33gse invention relates generally to method ignkesphgs Us
5 for joining sheets of heat seal able material and, nore

particularly, to method and apparatus for mnaintaini g heat seal abl e
sheets in allgnneHFmﬂPPhAggcﬁB TUS SFOR JOLNING HE: ?ﬁﬁ#ﬁﬁPE MATRRIAL
BACKGROUND OF THE, | NVENTI ON Pllable sheets of heat seal abl e

material s areg#£%§3£5& FT used in many industrial, environnental and
civil constru E%'B'pllcations For instance, a heat seal abl e sheet

' til d
through a 15 ror SoBRriEE FERRLEETOLRPAILT Ro (RAREF B Hiiragus

landfills  forl HBhInkOshEBLE BENAEAE 18481 AEHE Gl 10 FHrf&/e'?ﬁcxté”'e wast e
from seeping into the ground. Porous thernoplastic materials _ such as

woven and nonpareicudskillyestar fethod and sppar£twsifor maintaigniiyg tleand
for lateral filtration-.in waste nanagenent. 20 Typically, in such
appl i cati ons, sealgblehebeetsf ihcaligaménbleith each mither #as they gireced on
the surface to be covered i.e. pond bottom or roof etc., with their
edges overlapﬂpﬁgedThe over | appi ng edges are then jOIned by either
sewi ng them t oget her or seamwel ding or tack-wel ding themto each
other 25 along or within the overl ap. If the selected

~ process for | e ' or tack wel di ng process, an
artisan Plrstﬁggggggﬁgﬁ ?E $hﬁ iﬁvg%@@éﬁgpping edges and then heats the }
opposi ng surfaces gi;ibfi€e shee sSSPaﬁé‘%]fdsﬁ%lé)thaedéﬁ%ﬁsd'a&%C@oﬂﬂ\o gy ar

bet ween the 30 separated edges wt W ng hot air device or
heati ng used in many industrial, environmental and civil constructlon

applications. For.instance, a heat sealable sheet is utilized
as a roofing membrane to prevent leakage of water through a

15 roof. Heat sealable eheets are also used as pond and landfill
liners to contain hazardous waste and to pre#ent the waste
_from seeping into the ground. Poreus thermoplastic materials
such as woven and nonwoven textiles are used for seil erosion
control and for lateral filtration in waste management.

20 Typically, in such applications, large sheets of heat sealable
materials are placed on the surface to be covered i.e. pond
bottom or roof etc., with their edges overlaﬁping. The
.oveflapping edges are then joined by either sewing them

- together or seam-welding or tack-wel&ing them to each other

25 alony or w1th1n the overlap

If the selected process for jOlnlng the sheets is a seam
or tack welding process, an artisan first separates the
overlapping edges and then heats the opposihg'surfaces of the
eeparated edges by either directing hot air betwesen the

30 separated edges with a blowing hot air device or by heating
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t he opposing surfaces wth a heated wedge or platen. Wen heat ed
suf fi ci eniygiognzs® overl appi ng edges are pressed tqﬂaﬂg l} provi de
a seamor tack-weld between the over | appi ng sheets I'c ins t-he
sheets together when it 5 coql s. The above nenti oned

sewi ng and §h% opResing, & faces, wish a heatednwedgrsoni platen; tWeenf ore,
expensi ve. Lh Qr %ém-:é%tiie%rﬁd Qeﬁt ed,vvedgg or platen nethod is much
qui cker and®3HR% 54 Y, B8t PYSFHaRPIRE SPHEP AEEHPERSSeBwever, this
met hod al s 0 : ck i a Vv t, of the wedge between and
al ong the %°@%%he%véfiéﬁﬁgﬁgg2 géghgeégs£?g2c§%§ ?ﬁ%wﬁﬁ%r¥@$ping edges to
lateral |y $R@313ping ShetRECRHiANRYolhOMREC e S&edhd: ¢ their
edges nove out OFEEgPaIIgl'aligﬁnengomﬁth eacﬁh%%ﬁir?é ééﬁ@%?%mﬁﬁ be
appr e at e@pottlgi.s not only nmakes it difficult to 15 nmmintain a uniform
wel d but also increases the tine required to conplete a wel d because
to keep the edgFheahbgredmenhioned sewimdiamd hots dix ansxisddyalde/ 8P
wel di ng and manual |y realign t he overl appi ng edges. - 20

DI SCLOSUREt&meTRPNENWENG| @nd, therefore, Rxpensient |Therafcorensitrieamels t he
aforenentigned concerns by providing nethod and apparatus for seam

vel di ng eatednwefge PrhRiRteR AR it YR qwirker@nghi dhuss| desso

intain t in_ali t_with. th th 25 | ded
Loget her DREFSE hak ke fERTHcnethoHs oo Hebisam, i method also, Hae: o
.. togeyper. 4 dragb?ck id NEn2PRAS AL R OTof NE PN Hebyfty) %.rllxl S%@%&%}'

i ncl udes rane for supporting an acl 1t at1ng propu _ _
overlapping edges tends to cause the overlapping edges to ¢ |

laterally separate, i;e. spread away from each other such that
their edges move out of parallel alignhent with‘each other.
| As will be appreciated, this not only.makes it difficult to
15 maintain a uniform weld but also.incfeasee the time required
to complete a weld because to keep the edges aiigned, the
artisan has to occasionally stop Qeiding.and manually realign

the overlapping edges.

20  DISCLOSURE OF THE INVENTION
_-Thenpresent'invention addresses the aforementioned
conﬁ@%ns by'providing method ana apparatus for seam welding
sheete-of heat sealable material together whieh helps to
maintain the sheets in alignment with each other'as they are
25 welded tdgethe:, thereby decreasing the time required'to weld
the sneets together.
The apparatus of the present_invention generally includes

a frame for supporting and facilitating propulsion of the

2
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PCT/ US95/ 13387 apparatus. In addition, the apparatus includes a
" heating wodsna3ss al i gnment control neans, and pressure nMeRCIRUSi15380f
whi ch are preferably attached to the frame. The heating body al so

referred to atj ng : I Nyd ' t L34 :
over | appi ng %&F%F?a%%'whgﬁeggaﬁggégéiFbgngéﬁ%ggﬁg%nf?ﬁe .es ; h%ﬁ%#ﬁ%pping
material s an@)o@\{eglﬁgnﬁkh‘éeébﬁ@&@iomeans-, and presf€ré!heduEnta Lo ol

means hel ps to Controlr the position : of t%e section of heat seal abl e

material whi ¢hilas azet pRe€RERblY attabRefD¥6 théefsame. anthéViwat I Bds,

heating body as the 10 - apparatus and sections nove relative to each .
other. In a also refeetredr €d asbadheehingt wedgéi berein I=proridedinso heat
conprises a . wheel which contacts and urges the overl appi ng edge
section5of the ovezdeppéapamhbeniedsi whenolboy® pesitipnedthefivedn dthe

- enabl es an operator of ;the apparatus to_majntain the edges of the

15 over | af¥ERd2BREBIsBRELEARLE RRARPYER | Y 13F4YE FReXP:ch

t her. Th . : f | i ncl ud t. | t .
gr eggur e roller fEPepgégégﬁég{:ﬁEgﬁg’ES} g%%?ﬁéag%%?‘% oq'rcw% u‘t‘%gt&%ﬁert%aes poosr}'%ﬁ“er
t hey have beS@WEﬁétFgcﬁ90£h8§e§Q§¥h§% %%S#Qeﬂaéé¥ﬁﬁi“¥hicﬁnﬁas a tendiiey

present invention al'so provi or j ol ning over | appl ng

sheets of hegb meskabheepal ey &hd(&ybéﬁ febR €86 Adating bodifl= RRS
- overlying and underlying sheets) which utilizes the apparatus of the

presenioi nveappapatibeandt bedtions utdese thelative toteyrh @ftheasi tinpr Ng t he
heati ng body of the apparatus between 25  the overlying and underlying
sections of prafervefiabhbodiment netheialignuenkadintyalhaearns [opmpyrises a
under |l yi ng sections_ wi th the heating body as the apparatus and
sections noveheel whighaepntachs card WrIRs . the) QNRKIIRALNG IfdgeeEiesEion of

i ncl udes a . Do .
heat sealable material to move in a direction which enables an

operator of the apparatus to maintain the edges of the
15 overlapping edge sections substantially parallel to each
| other.

The pressure means preferably includes at least one
pressure-rollef for pressing the overlapping sections together
after they have been heated so that they are welded together.

20 The present invention also provides a method for joining
overlapping sheets of heat sealable material (also referred to
heréin-as overlying and underlying sheets) which utilizes the
apparatus of the present'inVeﬁtion. The method includes the
steps of positioning the heating body of the apparatus between

25 the ;verlying and ﬁnderlYing sections of heat sealable
material and;heating the overlying and underlying sections
with the heating body as the apparatus and sections move

relative to each other. 1In addition, the method includesla
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PCT/ US95/ 13387 step of controlling the alignnent of the overlying
and WO 9%(i3383 | yi ng sections of heat seal abl e sheet natPETYUNIS/E3381 he
apparatus and the sections nove relative to each other and heat - t he

sections. gté@ptdf S6ELSIEhe e AP Ynmetid B RIHe @verl%n,ng sections is
n

. controlled by maintaining the position of the sect | heat

seal abl e simdérbhpimy i sdctivmd dBichent auiuble sheet hRACENMAL &tserteﬂel y as

t he apparatus and sections nove relative to each other. The final ,
step of tmpmams.mm geaSicng move relatd viee dice damdc ithes anget her to
wel d t hem t oget her. BRI EF DESCRI PTI ON OF THE DRAW NGS

The i nventBesr viihe %ﬁ?qﬁﬂﬁﬁfexiﬂIEPQuﬁﬁﬁﬁﬁﬁﬁﬁﬂ @Fb°dlmentneﬁéngnmentoofhe

R B T L T B
Fi 1 f t f t f :
Eha br eserfedt i MR sdditle B A TS1 Wn30n bag, p,BRRAEREN  oken
al ong. |'i N6 Znckre lateréﬁlﬁqdyﬂﬂﬁelapﬁa}atus and EEQFEEnQ hgv% relative

cross-sectional view taken along |linés 3-

BEST MODE theOR {ARRYHYE Otﬂrh’éHElHél\iEHHeg\lof the methothﬁHfLﬁaeé ﬁbﬁggﬂﬁg
illustrate an apparatus 10 of the 25 present invention for di ng

over | appi iiheedgpatssl tsemtsions togethelreab weadbabhemnabgethes. Apparatus 10
generally includes a frame 12, a heating . body 14 attached to the
frafd® for being posi tioned betmeen over | appi ng sheets 20, 22 to heat |
the  prrer DESCRIPTION OF THE DRAWINGS _ o | 0
The invention will be more réadily understood by
reference to the accompanying drawings wherein like'referénce
numerals indicate like elements throughqut the drawing
15 figures, and in which: |
Figure 1 is a perspective view of an embodiment of an
apparatus of the present invention. | |
Figure 2 is a cross-sectional view'ﬁaken along lines 2-2
of Figure 1. | -

20 "Figure 3 is a cross-sectional view taken along lines 3-3

of Figure 1;

BEST MODE FOR CARRYING OUT THE INVENTION
Figures 1 through 5 illustrate an apparatus 10 of the
25 presént invention for welding overlapping edge sec;ions of
‘heat sealable materials. Apparatus 10 generally includes a
frame 12, a.heating body 14 attached to the ffame for being

positioned between overlapping sheets 20, 22 -to heat the
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PCT/ US95/ 13387 sheets, alignment control nmeans 16 for urging the

‘over | appi ng W0961133°§3eet into a desired alignment relative to gdgussssdsrpped
sheet and pressure neans 18 for preSS|ng t he heated sections t oget her
to weld them together. Al t hough not_shown in the figures, the

present invenBhefts, allgFﬁeatb?@%ﬁr%%wﬁﬁﬁﬁﬁui53 Qﬁnﬂ?ﬂkﬁﬂtﬁ¥QM9W9§%$PPln9

| et t | dl f
the " “CophRBRsinbap AORLERR) alignEl: FRIATITE 6o RS AMeEIRR ol

fromthe pref odi f

material s ar eg&eggegﬂa 8?%?%155é2?‘a%\%1%?l éunl?]?&g:eeés?t%f?l q:II?"% %eat]e% se.cttJ.%ns
| engt h. thefl Hrﬁeid'éh tES@snépparatus 10 in |ts operatlng
position in mhlc over appl ng sheet section 20 is bei ng wel ded to

overl appsd sheet segitRBugR. nbt €ievedain thHanEigdrdg)Cltideprebont anbandhien
24 whi ch enabl es the operator to hold and nove apparatus 10. Frane
12 al so incl ulirsaabhoadzsehaé camslse employesiipmomtelss anhioverilyinggisdkeyion
attached to frame 12, giving the apparatus |ateral support. The open
free end of fefnpaterkal to an undenlytine sewyion aesardiesspefnwsbs and
wheel s 30 attached to 20 the ends of axle 28 for faC|I|tat|ng .
propul si on of SaPpaPRE isPositiong relative to oneranqthex.,ps,digtipgudshed

i bl fi senbl 32 h
B pports a guitighs ot pieterred RSGHLA 35 SR Ehe 2otk Boflifpalpe,,
ensuressghat (g ngPey BN EAERNINFIAP ABR OB L2 QHIdEOUSR1 LY

body 14 and . pressure ro at the overlappi ng section
are pre§§§dléﬂg§ﬁher after heating so that t hey are wel ded

Figure 1 illustrates apparatus 10 in its operating
position in which overlapping sheet section 20 is being welded
to overlapped sheeﬁ section 22. 1In general, frame 12 includes

15 a handle 24 which enables the operator to hold and move
apparatus 10. Frame 12 also includes a horizontal cross
support 26 which is rigidly attached to frame 12, giving the
apparatus lateral support. The open ffee end of frame 12 has
an axle 28 positioned therebetween and wheels 30 attached to

20 the ends of.axle 28 for facilitating propulsion of apparatus
10.

Frame 12 also includes a pivotable first sub-frame
aéseﬁbly 32 attached to axle 28 which supports a guide roller
34 a?d pressure roller 36. Guide roller 34 ensures that the

25 overlapping edge section 20 is guided over heating body 14 and
pressure roller 36 -ensures that the overlaﬁping seC£ions are
pressed togeﬁhér éfter heatihg so that they are welded

together.
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PCT/ US95/ 13387 Sub-assenbly 32 includes a U shaped bar 38 with
a pair of WO96/13383spaced, parallel support extensions 40 atPCEItis9s/18387t he

cl osed end of the U-shaped bar and projecting outwardly therefrom

for housg(s-aBHesBPPOsL | Dic DEESS U Cul Shdisdd Iar %-ﬁ%ﬁ?@'ﬁéiﬁf&f >

al so includes a cross support axle 42 extendi ng between the

ends of U spaped, bpardBlalt Suppdst rextemsicisi 40 &dsckl to the Aadzadof
which is pivotally attached at one end to cross "~ support axle 42. The

opposite eeud of bhesU4dhaped|bar amprojecting guithmndiyt aheXéfromxFemrsi on
bars 44 piyvot about the cross 10 support axle 42 to allow guide roller
34 to be shARGin@GvRRd| upporting Pressure XYPdsn i3d Wiudh assemblyates
Ioadigg of _the |, over | appi ng sections 20, 22 intq apparatus 10.
Frane®12 aft8°i HeFludes aap?ﬁ%lfg@%%rﬂ}dﬁﬂﬁ% ekending begweenpkheso
supporting t] bogy., 1 Seco b-frame 46 _1 IS pivotally

at t ached t%P%%I i %ﬁduisﬂ% %ea"ggb%d ELp £ B ot eXteRsInNG) i’?ﬁ? 44,

engagi ng fédsh &tbsRSSIRME b%@élﬁpt%tgc%ﬁga %tz%ne end tiosc%%_gged intoits

| oadi ng position by a Iift "arm neans ttached to s assenbly 32,
whi ch faci duppérs ek t4PNi Nthédfopposite kemd oF BAE 14 BREWESY QUSHLARPI NY
sections 20, 22 and 20 . positioning of guide roller 34 and pressure

roller 36 gwiddercller 3&xpEarbrmidmbare 4ddheivoer bdpptnghehegbssect i on

20. Both the first sub-assenbly 32, and the second sub-assenbly 46
havel0  suRRgTBraxksid? 50 @&lldwiguige aodilieacBheto pei swsnghupwapdbyent
the sub-assenblies fromsliding |laterally on axle 28. 25 - Lift arm .
means 50 at® aﬂ:t?ai‘-ﬁ%‘{ RS ¥G4n W—I’aﬁé’ﬁélﬁaﬁfs loadipgcpfidebea rod 54 (

having 2 (S Lle PSR 15 snco afpuhEaf L3ched 9 Lhe ol ooec
Rod 54 al so hagime 12 also includes a pivotable second sub-frame
assembly 46 supportihg heating body 14. Second sub-frame 46
15 is pivotally attached to axle 28 and includes a bracket 48 (or
means) for engaging first sub-assembly 32 as sub-assembly 32
is lifted into its lbading position by a 1ift arm meanszso
attached to sub-assembly 32, which facilitates positioning of.
heating body 14 between overlapping Sections 20,_22 and
20 positioning of guide roller 34 and pressure r§ller 36 on the
exposed surface of the overlapping sheet section 20. Both the
first;sub-assembiy 32, and the second sub-assembly 46 have
collar means 52 at their axle. attachment points which Prevent
the sub-assemblies from sliding laterally on axle 28.‘
25 _‘Lift arm means 50 attached t9 th§_first sub-assembly 32
includes a rod 54 having a first lower end 58 which is
pivotally attached to the closed end of the U-shaped bar 38 of

first sub-assembly 32 by a bracket 60. Rod 54 also has a



6 WD 96/ 13383

PCT/ US95/ 13387 second upper end (not nunbered) having a T-shaped

- handl e 62 ich is slidably attached to horizontal C&QﬁﬁFﬁ t 26
by a wBI’Q(H?ﬁ? 64, as shown in Figure 1. To |1 1rs
sub-assenbly 32 and simultaneously engage 5 and lift second
sub- assenblyséepndhuppperandr(p@tl@umkﬁtﬁd) having# & shaped handls 6zhi ch
slides through bracket 64, full first su assenb 32 an cond
sub- assenblywh$cbpmar§lydab y attaChedAb®éP%E{EPHEF |%ﬁ?§§1 gﬁ’

equal i zati on  nmeaps n coil spring 68 nDunted about rod 54
and cooper at PRBckeb 64'tﬁ§r§9?Yﬂ %% E#SH %Hfforn1pressure i s mai ntai ned on

pressure - rallgg §g$§$ [ QLB Se b1\ PUdd Wit D134 iy

a
appar at us hi's a or di'screpancies in opeé%tor

hei ght i t hoypqah § et EQGOﬁEesﬂHaééééfm}S’iyti@ veddl.operator pullsup on

illustrated 1n Figures 1 through 3, alignnment control 15 nmeans 16

i ncludes an. ghhgneest Meebd794fm1@mr&maemg:mmgh bracketgiédy tgdling
over | appi ng edge section 20 to nove in a direction whi ch enabl es an

operator of Ehesappabatssenblyns2tand séeond sub-zarpmbly 4Ghaipwandlappi ng
edge sections substantially parall el to each other. 20
Al i gnnent contr ol Appanstus aOs@1$%ci%E&¥d%ﬁlE#?ﬁﬁﬁ?%WﬂﬁH?llzat1°q|W@§Fﬁaﬁ§

74 is axially attached to wheel 70. Arm 72.s .secon
pivotally at PAYABE ByCalby SERLRS 768 (BOWRSH a%??%“tzsmd 54 and Yookrating

e 2407 onthARURRL B udl ShLeAPE SRR oo masacatiip BYE GRS
oI e BSPLSE, PGB E S (odthson of nienk 2 £ s
10 is operated. This allows for discrepanc1es in operator
height without affecting the quality of the weld. |
As illustrated in Figures 1 through 3, alignment control
15 = ‘means 16 includes an alignment wheel 70 for contacting and
urging the overlapping edge section 20 to move'in_a.direction
which enables an operator of the apparatus to maintain the
edges of the overlapping edge sections substantially parallel
to each other.
20 Alignment control means 16 also includes an. arm 72 whose
first end 74 is axially attached to wheel 70. Arm 72's second
end.76 is pivotally attached by a bracket.78 to main axle 28
to facilitate lifting of alignment wheel 70 off the.surface of
the overlapplng edge section 20, giving the operator further
25 - control over the alignment of the overlapping edge section 20.
Bracket 78 is kept from sliding  laterally on the axle 28 by
collar means 80.

‘Alignment control means 16 also includes a 1lift rod 82



Al'i gnment control means 16 also includes a lift rod 82
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PCT/USQS/&%@%; (shown in.dotted line in Figure 1) Lch i s
pivotally oA to first end 74 of arm72 to fa%‘%’ﬁ?’é‘[l%“?i fting
of wheel 70 ., off the surface of the over|apping section 20 when the
al i gnnent éfhews énedptpptinginecinoRigeresitechichl is ipivotally mttadtiedl so
facilitates | gwerin f _wheel 70 onto the surface of . t he overl appi ng
section ZOtPongﬁE g{‘gi 'ﬁfo°§ BFBpét &P tRfehitate lifting ofyytheadndq not

s capabl eS5F. ERPoBTREBRELSE othn e et Ldbping aedhAFE b atiag Fha o™ " g
seen best hi; EhQWhEScE ERE §vef’li+§§'£§g§’ts¥\€%n L as desf acglsiftttg%-ﬁéi

over | appi ng edge section or over section o nat er i

wel degd at g2 paesdetge Desess eré‘#:éﬁg@%fe wheédd 70 ‘onto @HY ANRFHazeMyCh

facilitates urging or novenent o over | appi ng sheet 1n a-

di recti on ehabbvaglappingesedioion @Keap udde it tiitcs @Qir%éﬁﬁ @N9¢maent .

desired. The predeterm ned angles w |l vary depending on the
t hi ckness, Thexupper emd {nof mimbered) aof lift rdieig2g isehded ribddly f or
adj usting the steering angle and cant angl e may al so be provided

whi ch is raprached ke phhe, frameg but is gapakde of bedmge hwokad gonthe neans

16 may al sg_incl ude'netg%qﬁfe%do for notorized rotation of wheel 70 as al so
repr esent etf Py° vVia a box 86, so that at ‘steering angles between 45

098 1 ¢ oo 59100 BB B, 0t s PUL G-V SRERAP S0
el | e s Ny Ml déeeith o orer S BLETIBHLE 7
tilted fromaﬁbﬁ&iliﬂ&ﬂbéuﬁélﬂﬁd at a pre-determined steering angle A and
cant angle which facilitates urging or movement of the.
overlapping sheet in a direction enabling the operator to keep
15 the sheets aligned as desired. The predetermined angles will
vary depending on the thickness, texture, and type of material
being welded. Means for adjusting the steering angle and cant
angle may also be provided which is represented by a dotted
box 86 in Figure 3. Alignment means 16 may also include means
20 ° for motorized rotation of wheel 70 as also represented by
dotted_box 86, so that at steering angles between 45 and 90
degrees alignment wheel 70 will pull the overlapping edge
section directly ﬁowards the overlapped section which is
desirable in certain applications. The cant angle is not
25 iden;ified but can be visualized from Figure 1 as the angle at
which the wheel is laterally tilted from a.vertical:upright
position.

While not shown in detail, heating body 14 has generelly

8



pésition. Whil e not shown in detail, heating body 14 has

general ly 8 WO 96/ 13383
"PCT/ US95/ 13 parall el top and bottom surfaces and at é%ﬁﬁ?s@ﬂﬁ7
rounded S|d§§¥’ml ext endi ng between the top and bottonlsurfétes or
facilitating novenent of the overl apping material being wel ded over
heat i ng rpsaylel 5AR end botrrmppuBiacee rand ahdeaseArnFrosded side

5 Al t hough in naax ap Ilcatlon t he nat rial s bei.ng.wel de

need to- CthaGEtFH Rga FHUeEBd§ ¢/t 3 h%?t%m jgps for g%ﬁ&iﬁﬁ?ﬁing
hot _desi red dﬁ‘se?g‘eﬁﬁ%?ﬁ?@ﬁn§9§ri$§§%'9$ SndbEEfay neing AidHflq S fes3ng,

Venperature coRETornaanc R oveEfangld ndiebi) ERICT S bodl 3R T

4,894,118 Whiﬁmthau h in mﬁﬁ?eﬁﬁplﬂéﬂfﬂ@ﬁéiﬁﬁebwaﬁéifﬁrﬁﬂﬁéiﬁglﬁ&idﬁﬂﬂwlﬂQd
I n using apparatus 0 to weld the overl appi ng sections , 22 of

heat seal abl eneetietbatentaget hhe, hedeisgdodysiaress det hgoErnougtedeso t hat -
they are initially aligned as deS|red The operator then pulls ‘
upwar dl y on | assuzenfanstnengowedds athere are othgEpmslicat3idne wheasond

subassenbly 46. The operator  then ositions heating body 14 between
the over | appi A§tHALeFPREACt is not c&i\%%l%‘?fg dattndhpdh fg‘r‘r%spoé'-let’ﬁt(%’@d as

and second - OF EYRRoat REFEIRE heind GHERGRE- QBT BF HETEREATHang
ot 198 SUECkeROReREEka ot 1! LALES SRHALIA Wiergh peschBo
over | appi ng SSﬁéhOQs 18nat éi?éél@é’é&‘tlﬁ%@atpdéeﬂts 4,504, 110261%}1'::‘?1 9k
preSS|ng t he overl appi ng sections together after
hereby incorporated by reference may be employed.
In using apparatus 10 to weld the overlapping sections
20, 22 of heat sealable materials together, the sections are
15 positioned so that they are initially aligned as desired. The
operator then pulls upwardly on lift arm means 50 to raise
subassembly 32 and second subassembly 46. The operator then
positions heating body 14 between the overlapping materials.
Once the heating body 14 is positioned as desired, 1lift afm
20 means 50 is released so that first subassembly 32 and second
subassembly 46 are lowered. Guide roller 34 is then swung
onto{thé overlapping section 18 which guides section 18 over
the heéting body 14. Pressure roller 36 is also in contact
with‘overlapping section 18 at this point so that it is
25 éapable of pressing the overlapping sections together after
they are heated to weld them together.

Once electric temperature control means 88 is set as

desired and heating body is heating at the desired



they are heated to weld them together. Once electric

tenperature control neans 88 is set as . desired and heating body is
heati ng atwddsassegsi r ed

VO 96/ 13383 pCT/ Usod g 13587
terrperatur% Qarat us 10 i s noved fo i.e., towards gui de

rol | er SMPETrafuzg. mﬁ??ﬁrﬁﬁléﬁu%19e}§ ‘H%‘é?‘g fopward, 1i. efmt@waaﬁdﬁbut whi ch

[ I f heat d,. of

v lyja%péﬁz.%%&%% B4R, e HGRAS WAL a«a%%fmw s
elrn

05110 el OBdcerisy e, wnsh S6PRLAL EndE GRNGLL 5 Aol Sl LD

body 14 angheubpebdad! beNEBRkse | SwilDorhipVEE Q-ﬁ?tﬂr{&? th dy 14
by | owering or Ie>ngag| ng ali gnrrent vvheeli-go s‘gé% hat™ it lc'%cn eastcg?s t he

surf abe of tekeupegr Aadptyge edfjemseetriah Bing we.1ded;.hereby pulling it
towards the heating body 14 as apparatus 10 noves forward to keep-
the edges of thasosppaupbusgisaueveshsforward, silestarerlappingaieddec! . When
t he overl aggl ng section 18 i's roperl y aligned with overl apped

section 22 ﬁE’-%e:“&Pbﬁi 117:5 a %ﬁf’?@ﬂf&é}g ;W@M?@Yhﬁmbyt:hef hengllnlgf: rod
82 whi ch t surface t he overl appi section
20. Tlh?s Pbay llbr%%%dﬁ?ge?g ?c}%’%ﬁ?eéﬂ:e)asl% {tovieEss the * g-&ﬁpi ng I

[ I d r, r roper
Zleftglngg gb igpp??\bg?gg%f%ﬁ séfc‘{%:ﬁ%z@q'l gu.n&ea’hﬁﬁngPdé% BF‘F‘E Og d
overifieat i fen s l¢éhe V‘éﬁffhé@%§ the overil E%[gﬁl\h?w {ﬁ%@ %Q cE§oh gB as well as

t he overl apped section 22 ' positione eating body 14. As
appar at us tdfereby pulDiMd Ntescdvwarded iy hedRMAGEBody! 18 BBAheHasaEhE00E {
exit heati ng body 14 and are then pressed together by pressure

moves forward to keep the edges of the overlapping sections -
subétantially parallel. When the overlapping section 18 is.
properly aligned with overlapped section. 22 the operator
15. disengages the wheel 70 by iifting_lift rod 82 which pulls
' wheel 70 off the surface of the overlapping section 20. This.
procedure is repeated as needed to-keep the overlapping
section aligned as apparatus 10 is moved forward.
The properly aligned overlapping section 20 is then
20 guided by guide roller 34 over heating body 14, which heats
the overlapping section as well as the overlapped section 22
posiﬁioned below the heating body 14. As apparatus 10
continues its forward movement, the heated sections exit
heating body 14 and are then préssed tOgether by pressure
25 rollér 36 so that they are welded togethef.
The invention and method has been described in detail

with reference to particular embodiments thereof, but it will

be understood that various other modifications can be effected

10



25 roller 36 so that they are mélded t oget her. The invention

and net hod has been described in detail wth reference to particular
enbodi ment swgegrags but it will be understood that vaoruses/eiseer
nodi fications can be effected : 10

WO 96/ 13383 .. .. T B .+ PCT/ US95/ 13387

within the spiERin,Fhes SRIFLS ang SRR QL SRis InVERtiBRAT 'S CLAIMED I S:
1. An apparatus for welding a section of heat seal able sheet to an
underlying section of heat seal abl e sheet, said appar at us
conprising: wWHAT IS CLAIMED IS: a frane; 5 : a heating
body attached to said frane for being posi ti oned between overlying
and underlying seatl.i onamfapgpaaiatus for wedldihlge asbeetiohoolfehbathgeatabilens
as sai d apparatus and sections nove relative to each other;

al i gnment coshesit e amdesiiatingo segitd ofr afe hea® seaflgbleosheet| i sgitdhe
position of the section of heat seal able sheet material which has a
t endency to APPENEAUS HAMPriSisg:d apparatus and sections nove

relative to each other so as mai ntain the overlying and
underlying sections of heat 2 abl e sheet material aligned with

each other as said 15 agPYAURAIld G RERHEANOBUS A" FLARLY ok ORERE]

t
f%ame;seal

other; and _ NeEans a ache sal
pressi ng thepB%@H%$ﬁEﬁ”ﬁé¥W%eh@%@%@Q&ih@ wekduhBer3¢thhOBactions oECHELDET -

2. An apparatus for wel ding overlappi ng edge sections
a sealable sheets to heat the sections as said apparatus and

sections move relative to each other;
alignment control means attached to said frame
10 for controlling the position of the section of heat sealable
sheet material which has a tendency to move laterally as said
apparatus and sections move relative to each other so as to
maintain the overlying and underlying sections of heat
sealable sheet material aligned with each other as said
15 apparatus and the sections move relative to each other; and
pressure means attached to said frame for
pressing the heated sections together to weld the sections

together.

2. An apparatus for welding overlapping edge sections
of h?at sealable sheet material together, said apparatus
comprising:

a frame;
5 a heating body attached to said frame for being

positioned between overlapping edge sections of heat sealable

11
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of heat seal abl e sheet materi al toget her, said apb_ér at us conpri si ng:

a frane; 5 a(imgm“ﬁﬁmﬂalﬁched to said frame for
" bei ng vikoned bet ween i ections of p A3gAbl e
11 WB%AMT IS CLAIMED IS ¢ v % S *1  An appargt?@?”?or

wel ding a section of heat seal able sheet to an underlying section of

heat seal abl evisHeiat ;theyjgpirit and;seops @f &bdsr igvRgtion.
a frane; 5 a heating body attached to said franme for
bei ng posi ti oned between overlying and underlying sections of heat

seal abl e she : tions as said apparatus and sections
nove relati v?‘f# g%%w 1= . alignment control means
attached to said fyame m}%ﬁéﬁﬁzu@%&o%u_&&ﬁb\uﬁi %%Eﬁiéh 88ShéieNsSl1dbfe

section of heat seal e sheet materia as a tendency to nove

laterally  gheets taRidh apiratihcaecteoh OfS heRrestslablyesh@etpchand her
SO as to maintain the overlying and underlying sections of heat

seal abl e shedappeatatnisalcomprgsdtowi th each ot her as said 15 appar atus and
the sections nove relative to each other; and pressure
means attached to said frama fimame; pressi ng the heated sections

together to thermally weld the . sections together. - 2. An
apparat B for wel di ng over| @fea§isggbosycarsashed to griqchrame femp keing

h rial h ' r I Si ng:
sheet mater| 6jE:oostiO ec;[neec{ ’best:%}e%na% %reigrta{%g and uﬁgglr)ﬂns.rllg gsections of heat

sealable sheets to heat. the sections as said apparatus and
sections move relative to each other;
alignment control means attached to said frame
10 for controlling the position of the section of heat sealable
sheet material which has a tendency to move laterally as said
apparatus and sections move relative to each other so as to
maintain the overlying and underlying sections of heat
sealable sheet material aligned with each other as said
15 apparatus and the sections move relative to each other; and
pressure means attached to said frame for
pressing the heated sections together to weld the sections

together.

2. An- apparatus for welding overlapping edge sections
of _h‘eat sealable sheet material together, said apparatus
comprising:

a frame;
5 a heating bodj attached to said frame for being

positioned between overlapping edge sections of heat sealable

11
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a franme; 5 a heating body attached to said franme for

bei ng posi ti oned betwee !hﬂm sections of heat seal able
sheet mat g di38e3 heat the edaellmmmmuqnus $ld appar at Usp@fiflses/izag; €09€
sections nove relative to each bther;*

12 , alignnment control nmeans attached to said
frame 10 Shest mBREFIRLi kg heat| bReredopAsetinnaiag Raish apnpanstup edge
section whi t endenc nove |laterally %5 sai d apparatus and

h_h . t
edge secti 8§§err%§:égi"8?3t?' gthJe%E%V%t%re%"ohé%t e";" | toI mai nt ai In Ithf
d f th [ [ nala ar.al | e o .
2agﬁso?he£ :sog:{daggbgga%gg&éﬁ%% Ilgé}%ué%emesaec#%}r%%' ; t?ée{)sgﬁalérﬁﬁ‘eeach
ot hetp for controlling tié 5SS EidR VS @id e ,?E{iﬁii@\,&#ea@%cfﬂ[ogxe -edge

pressing the heated edge sections together to therr _ _ _
sections tehethehas a tendency tS mov RfuyaAllNE a3 Jalidl Wpbairathlsdaig?
wherein said frame incl udes: a rigid, U shaped
menber in edgehseteichosmave relatioral tuf dduh dtdeaped menieer maghrasnas a
handl e enabl i ng_t he 5 operator of the apparatus to hold and nove the
appar at us; the edges of the overlapping iedus slectdonsalsubstsatiappyrt for
supporting_sai shaped .nenQer, said cross-support being - _rigidly
attached t a’é%f%e%%%a??&}* ath#ajsl Aoparatys and edggi gestdond end of
sai d nbey . . an axl e neans positioned between the open
endslgn3 %0‘6? lés)%]!‘%r_'w? _rtéarree;acgh(?ther' ' : wheel s attached to
said axle for facilitatiQfeggure means attached to said frame for
‘pressing the heated edge sections together to weld the edge {

sections together.

3. An apparatus as claimed in Claim 2 wherein said
frame includes:
a rigid, U-shaped member.in which the closed
end of the U-shaped member serves as a handle_enabling the
5 operator of the apparatus to hold aﬁd-move the apparatus;
a horizontal central cross-support for
. supporting said U-shaped membgf,_said cross-support being
rigidly attached to said U-shaped member and parallel to
said:closed end of said member;
10 o an axle means positioned between the open ends
of said frame; and

¥
wheels attached to said axle for facilitating

propulsion of apparatus. | -_—
This Sheet Has Been
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propuIS|on of appar at us. atus as clained in

Caim2 further conpri si ng rH““I” lﬂ“ﬂgﬂﬁ mil ng the tenperature of

sai d WO 96/13383 _ PCT/US9S/iB387 AN
apparatus as clainmed in Caim?2 mhereln sai d al i gnnment control means

‘includ i t | f nt.act d. ' I
cdge sect | on Lo nove i Mo aPPakptis am 3R ARE, 1o RABHH SRS BERL 0r of Lhe
apparatus to coior {1l Hdhdd EdHheFo1110° LhE! 2eRpAYaLHIE BECLLOAS

substantlally P to each pparatus as
clainmed in CliddRih, &Fh said axle means includes an axle and said
al i gnnment neans further includes an armhaving a first end axially
attached to said wheel and an opposite second end pivotally attached
to said 5 axl e, said second end being pivotally attached to said axle
to facilitatse |ifAn rapperatus als gleadmedwiseClefifh ehwheveincsabd

the overl appi ng edge section, said alignnment means further I ncl udi ng

col | ar means aﬂmmwtomwnplame@nsoﬂnﬁrlé@em angallgnmegau wheedofi@rend of
said armfromslidin An sggaratus as

on said
olained i n CESHhASHNE AR urgmsc&?ﬁr oYPRYeRPLPE; g ARCBLaN jOmouR bR

the surface o directign, il S5Sls g, opsrAreR Rhc b EPBRLRE St he.
OV | AP N0 o 196 PR et B hkClove1585ng! Babe Lot IGREDY a1 | Oned

wth
substantially parallel to each other.

6. An apparatus as.claimed in Claim 5 wherein said axle

means includes an axle and said alignment means further .
includes an arm having a first end axially attached to said
wheel and an opposite second end pivotally attached to said

5 axle, said second end being pivotally attached to said axle to
- facilitate lifting of the alignment wheel off the surface of
‘the overlapping edge section, said alignment means further
including collar means mounted on said axle for preventing

said second end of said arm from sliding on said axle.

 _71 An apparatus as claimed in Claim 6 further
comprising a lift rod pivotally attached to said first end of
said arm for lifting said alignment wheel off the surface of
the ;verlapping edge sectibn when the edges of the overlapping
5 sections are parallel to each other and thereby aligned with

each other and for lowering said alignment wheel onto the

surface of the overlapping edge section when the edges of the

3 Sheet Has Been Re laced
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each other and for |owering saWWﬂ‘W‘neel—-ento t he surface of

t he overl appi ng ed]ge Isect i on WnT"mﬂmmiﬁn ﬂ t he over | appi ng edge
secti ons wWioefisdgzof al i gnment wi . er
REPLACEVER D s I e 'l I !mn 14  PCT/USISN3ET
8. An apparatus _as clgined in,Caim5 wherein said calignment wheel
contacts t RESHvBPPAREi RGIBIGECELCRA oRTSOUE of aligmmepk srikhedpaihgl e whi ch
urges the §¥ﬁé appi ng edge section - .in a direction which hel ps

mai ntain thé €édges of the 5  overlapping edge sections substantially
parall el to each ot her. 9. An apparatus as clained in.
Claim8 wherein the angle Is a steering angle ranging fromO to 90

degr ees. 8. Anl@ppAPaERPaddtFadfed! At Ehin WdPel AVierig N said
steering angle ranges fromO to 45 degrees. 11. An apparatus

as cl ai nedal bgthentn éhekkresomtddies arige coverlappindg ‘«igd swedion dtgiang from

0 to 45 degrees. 12.  An apparatus as clained in Caim1ll

wher ei n t erez@etermined pale avhjech fuxges the JvaldpppEng edge section 13.

An apparatys as_clainmed in Caim5 wherein said al i gnnment wheel

i ncl udes nPAR $hredien which helns Majitain the edaes efedhieng angl es

bet vvegn 450Vzgnd1 90 degqregs said wheel pulls . _ :
erlapping edge sections substantially parallel to each

other.

9. An apparatus as claimed in Claim 8 wherein the angle

is a steering angle ranging from 0 to 90 degrees.

10. An apparatus as claimed in Claim 9 wherein said

steering angle ranges from 0 to 45 degrees.

11. An apparatus as claimed in Claim 8 wherein the angle

is a cant angle ranging from 0 to 45 degrees.

12. An apparatus as claimed in Claim 11 wherein the cant

angle ranges from 0 to 30 degrees.

13. An apparatus as cléimed'in Claim 5 wherein said
alig?ment.wheel includes means for motorized rotation so that
at steering anglés between 45 and 96 degrees said wheel pulls
the overlapping edgé section in a direction which hélps. to

5 maintain the edges of the overlappihg edge sections |

substantially parallel to each other.

14
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the over | appi ng edge section in a direction which hel ps to 5 mai ntain .

Cach other - woseme 14 Zﬁgipﬁiﬂlﬂﬂﬂﬂﬂlllﬂﬂlﬂﬂﬂlsfﬁ”to' i ;{@;&%@% °
NT

sai d WO 96/13383
SHEET al i gnnment wheel has a rubber tire with tread for
enhancing the 10 14wh %PHﬁﬁqquﬁyaﬁocﬁﬁ&@e@hénOQéPPQpﬁlWBeEBQE saédi on of

rial .in.a

200l ai med | EHTGRTAE W e Ay TubEeY Yre wish P%S'ﬁé £AE) aBafBERs S
pressure ro"ﬁﬂeel .abilit E?lgmgé p%%@&ﬁgpﬁing %Etgkﬂ'gkzsheet
ui ans he Over

further conpr|5|ng or gui apprng-edge
secti om@ver s NEAtin G RRDired direction. 17. An apparatus as clained in

Claim 16 wherein said gui de neans i ncl udes a guide roller for
gui di ng the over | appi ng edge section over said heating body and
wher ei n sai d pressure means includes a pressure roller.

18. An apparat us das5 cl dmegpparatius msl¢laimedi ans@ldim 2 whetednesabd| udes:
a pivotable first subfrane assenbly for supportlng said pressure and
sai d gui de .r @Tessure Means rincladesndl presgurehsphyeri votal |y attached to

said frane's axle; a pivotable second subfrane assenbly
for supporting . sald heating body, sald second assenbly al so being
pivotally ttached to _said franme.s.axl.e.an neans for
Engagi ng 34T S ArbpttbennR, cad 8RR R Fae Tk ERARS TS T 1o

comprising  guide means for guiding the overlapplng edge

section over said heating body.

17. An apparatus as claimed in Claim 16 wherein said
guide means includes a guide roller for guiding the
overlapping edge section over said heating body and wherein

said pressure means includes a pressure roller.

18. An apparatus aé claimed in Claim 17 wherein said
frame includes: |
'a'piﬁotable first subframe assembly for supporting
said pressure and said guide rollers, said first assembly
5 beingwpivotally attached to said frame’s axle;

o a pivotable second subfraﬁe assembly for supporting
said‘heating'body, said second assembly also being pivotally
attached to said frame’s axle and including means for engaging
said first subassembly as said first subassembly is lifted;

10 and

1lift arm means attached to said first subframe

-
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gSESPﬁZbc:E%\//E];vOE;ﬁJ%g’BI ng said fi rStHHIlH“HL' * ane assigbll,;;s”usssﬁ o
t

a raised | oadi ng position whi ch Facilitates p03|t|on|ng of

heating bodyg g Wgeggghgéﬁé éaggi ggfggg S8 tégggn L}}?é’?&'ée pomwcim ng of

the pressure an expose

overlapplnaoedgﬁaisealﬁaadlng p031t10% wﬂ@bhﬁﬂhgﬂgﬁi |ncI féfﬂd?%é 'JF

Claim18 wherein said rst subfrane ass

a U shapedthar hea8fing body between the oveﬁiéﬂ?iﬁ?rgdq@%&ﬂ(ﬂ{nso' ayally

10 and [ift arm neans ﬂﬁihmred to said first subfrane

attaching the 5  free ends of said bar to said ax

col | aF neapesibtiopingeofi bhesprésshpdamed dwide rollerd @A a:ll'iedléS%dyédsal d
axl e; support extensions attached to the sed end
of said U Shufagebaf the pverbappimg cedgmrs#gtidrerefrom for 10

supporting said pressure roller about its axle; a
cross support axle extending between said . free ends of said U shaped

bar: ext ensi on ars |vot | | at hed ,at a first

end thereof to 3ard 2P o3RPIIRTN 1358:F ek ﬁgﬁF¥h s&' rein said; de
rol l er abogj S sﬁgg? qn% ald ext ensi on bars, said
ext ensi on ﬁaf%ébgﬁﬁgﬁﬁﬁ%dggf tac 1giefo sai d cross support axle so

that said guide roller caf GesIPEY bar; agéPwardly to a raised position
which facilitates Ioadlng of the ‘over| appi ng edge sections into said
appar at us. attachment means for pivotally attaching the

5 free ends of said bar to said axle; ' {

collar means for preventing said U-shaped bar
from sliding on said axle;
support extensions attached to the closed end
of said U-shaped bar and projecting ou#wardly therefrom for
10 supporting said pressure roller about its axle;
a cross support axle extending between said
free ends of said U-shaped bar: |
extension bars pivotally attached at a first
end thereof to said cross support axle for supporting éaid
15 guide roller about its axle at a second end of said extension
bars, said extension bars being pivotally attached.to said
cross- support axle so that said guide roller can be swung
upwardly to a raised position which facilitates loading of the

)

. overlapping edge sections into said apparatus.

20. An apparatus as claimed in Claim 3 further

comprising pressure equalization means for applying uniform

16
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20. An apparatus as clainmed in Craim3 further "7 conprising pressure

equal i zati on neans for applying Lli“‘ "“Il"”" 1] ure on said pressure
" means as - saj e of said- ' r] mm li Tﬂr
REPLACEMVENT L k- T AR e o
M S * apparatus is noved between upper and |ower operating

positions Bressyye: put sedddpPpeesyyeemfdafsagxeaid handle ohreztdre on the

over | appi ng edge sectiqn as saigegggaratus and gdge sections .
r

relative to GRPRTGENS, 18 moved €51 UPRAT 5 ? ragp%¥%ﬁ+R§199F{ggghﬁ
18 furt . npri.si sur . Li ti f | vi

ani forms | 0 atoRRadRReaPyER  Hednf HRekhd W LR VartrutEiod i
appar at us 'So%%ﬂpgggﬁgsaggpgsat%g égv‘ﬁéi&pﬁgéiaén‘g%ﬁg&&'@&&e sett iond

L

that said pressure exerts unitormpress overl appr ng
edge sectionpageSeedatBial ebUsadRdofHER, Sections ' nove relative to
each other wherein said pressure equalization means i ncl udes a coi
spring nounted about said lift armnmeans . ~ ~ and cooperating therewith
to apply uniformpressure on said 10 first subframe assenbly which in
turn applies uni'f 8lm pABsspperatus astolaimed pimsslainrif |further

22. An apparatus as clainmed in Claim2 wherein said heati ng body has

general |y paFempEisisg RRESE¥reonddetizreion means Hfior APRIsHNg e fostmded

Sl de oxt el g et e e gt SRS megny ) AL Bk SN0

frg\(;éi ?gfaﬂlsrgpiaggggg t glggmoveg ¢ %%Exggé/n %pﬁé':‘ daﬁ?c? p%waé[fjsopaer]x' t%.q%e pso%. ii%rﬁss

5 so that said pressure means exerts uniform pressure on the

overlapping edge section as said apparatus and edge sections
move relative to each other wherein éaid'pressure equalization
means includes a coil spring mounted about said lift arm means
and cooperating therewith to apply uniform pressﬁre on said

10 = first subframe assembly which in turn applies uniform pressure

to said pressure roller.

22. An apparatus as claimed in Claim 2 wherein said
heating body has generally parallel top and bottom surfaces
and at least one rounded side extending between said top and
bottom surfaces, said rounded side being sized and configured

5 to facilitate movement of the edge sections over the heating
body‘as said épparatus and edge sections move relative to each

other.

23. A method for welding a section of heat sealable

sheet to an underlying section of heat sealable sheet, said

7 This Sheet Has Been Replaced
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23. A nethod for welding a section of heat seal able sheet to an

under | yi ng section of heat aid met hod conpri si ng
the steps wib96/13383 flIITIIT fﬂllflllﬂ‘ ﬂﬁ " lmr ovi di ng overl ¥&Pﬁs?§?ﬂ
underlying sections of 5 *heait 'seadl abl e*sheet material an 'p0$|?70ning
themso th .are ﬁligged as_desired;

a

y - (
provi di ng ﬁgﬁéggiﬁamgﬁﬁgﬁﬁgug fi ﬁ%sd°%Eating body for being ’
posi tioned between the ov : n i ' ections of heat
seal abl e sheet materi al sgi%#é?g?ﬁeg“eaﬁ #ég %8:1 urbdoea'izf% Fe9R AR Qfons
as thg apppeatUsealdpbl8C5hO86 HRYErial and ' FV S, a
positioning the heating body of thelaépp%r# atlﬁiﬁﬂl&ﬁ%t vveen%wgh&}:ertlkﬂﬂyng
and under | gregaieehednasofieftpéd peal abl e material; 15
heating the overlying and underlying sections wi th the heating body
as the apparatus and sectpooeidinvg a weldirsy aippardtmscdrivioighar heating
controlling the alignnent of the overlying and underl'yi ng sections of
heat seal 2PPEY sFe¥tPaing rpesitioned dbetween thepavemlyismgd ankde undetigiagnove
relative to _each other b mai ntai'ning the | ateral position of the
section of SHghtons of }é%%‘? Al shaate Maberimlc ¥onsbas tdedbeesing nove
| at 1y 1.d a rat us ang,sections nove relative to each other;
ande{§5 body hédts the SD%‘?%%%}M‘% &&%@gp@&%@& ADAs SeG54PREr mP¥enel d
them t ogetheiat g ., Anethod as clained in claim23 wherein
the position ative t%ﬁeﬁﬁﬁagéﬁﬁﬁkW|of heat seal-abl e sheet material which

has a tendency to gBustilcHi®iPlthe &eatdng BBRY 8EUEna"dppEehigns move
| bétween the overlying and underlying sections of heat sealable {
material; |
i5 heating the overlying and underlying sections

with the heating body as the apparatus and sections move
relative to each other;
controlling the alignment of the overlying and
underlying segtions of heat sealable sheet material as said
20 apparatus and the sections move relative to each other by
maintaining the position of the section of heat sealable sheet
material which hés a tendency to move laterally_és said
apparatus and sections move relative to each other; and
pressing the heated sections together_tb weld
25 . them together. |
4 . . .
-24. A method as claimed in claim 23 wherein the position
of the section of heat sealable sheet material.which has a
tendency to move laterally as said apparatus and sections move
relative to each other is maintained by urging said section in
.18 S T
' ' This Sheet Has Be.
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id section in 5

félative to each other is maintaj j

a direction which nmaintains the-H , nmga!!m,:‘merl yi ng sections
“aligned as @ bd/Rxds3 25. A netmodsass cl ai ned i n cp@yrososAsssher ei n
said urging ~is done intermttently on an as needed basis to naintain
}QEI%L ACEI\EN?’Vg'-I:%“FJ negctairl)% lév c:iLecrl'xI ¥n|ar:}.%t%g%tsl %ﬁ% %'v'a%?{?&’n& Sarcli .Sﬁﬂggrlying

20 |

sections aligned as desired.

25. A method as claimed in claim 24 wherein said urging
is done intermittently on an as needed basis to maintain the

overlying and underlying sections aligned as desired.
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