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PREFORMED FLEXI BLE LAM NATE FI ELD OF | NVENTI ON
The present invention relates to a conposite 5 structure containing a
preformed flgyighkfee | am nate advant ageously used bet wgehnibrb RSt
two transparent or transl ucent panel nenbers. The preforned
flexible | am nate can serve to adhere the panels, space the

panels, as_well as to seal off a gas space between the 10 panel s. Mor e
specifically, the preforned |am nate cont ai ns an undul ati ng spacer
el ement therein, a core material partially or totally enbeddi ng the
spacer el enrent and at | east one polyneric filmdifferent than

the core material which coats at | east a surface of the 15 core materi al
The. present invention further r ARERORMED FLEXIBLE LAMINATEi ty extrusion die

for formng the flexible | ami nate wherein in a core cavity having a
conver gi ng wall and a domnstre L ngFt ﬁﬁlerlal Is applied 20
to a spacer elenment w thout dlsflgur die al so

sequential |y applies at | easTherreFeRpr tRvention relates ttdrFAMROSHITH
can be the saBe assetucture dbdﬁﬁﬁfﬁ&ngthﬁnpme&bemeaorElexﬂnlerII&mlnate

whereby  the aafSRELGUOEL P Oda WL WL LRt hBH SEPRAET e LA AN Lt e

25 core nateria
translucent panel members. The preformed flexible

laminate can serve to adhere the panels, space the

panels, as well as to seal off a gas space between the
10 panels. Moxre specifically, the preformed 1laminate

contains an undulating spacer element therein, a core

material partially or totally embedding the spacer

element and at least one polymeric film different than

the core material which coats at least a surface of the
15 core material.

The present invention further relates to a
multi-cavity extrusion die for forming the flexible
laminate wherein in a core cavity having a converging
wall and a downstream land the core material is applied

20 to a spacer element without disfiguring the same. The
die alsoc sequentially applies at 1least one or more
. polymeric materials which can be the same as or
different than the <core material whereby the
configuration of the undulating spacer element and the
25 core material is maintained.
BACKGROUND OF THE INVENTION

Multiple pane windows (thermally insulating)
are desirable because they reduce the heat and/or
cooling loss therethrough. The spacer-sealant strip

30 used in multiple pane windows has several functions.
Structurally it can serve as a spacer (preventing
multiple panes from approaching each other) and as an
adhesive (keeping the panes from separating). The strip
alsoc can seal the inner gas space between the panes and

35 often desiccates the gas space so that the dew point of
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t he inger gas space onas o g rﬁég% BB I E feredtnBrReRt Jrhay tiheaoneabant to

seal and/ ormexkh crthearh@amneist.i pl e panes to the rigid plastic or
metal rectangular cross-seql vhaleel e Goalle SXBINAEsdPips HRL D Iheen
general l'y hﬁé t"éé%éiﬂpéﬁ?j % L;& eda;eétgggular cross-sectional tubing
filled with a desiccant that faces the inner gas space
has b=en popular in combination with a sealant to seal
and/or adhers the multiple panes to the rigid plastic or
metal rectangular cross-sectional tubing. The extruded
15 tubing generally has to be cut and spliced at the
corners. Such splices are generally weak spots in the
seal. Further, separate spacers and sealers increase
the complexity and difficulty of accurately positioning
the spacer and/or sealant at the inner periphery of the
20 fragile glass panes. ’
A unitary spacer/sealant is described in U.sS.
Patent 4,431,63%1. It used a spacer strip embedded in a
ribbon of deformable sealant. The spacer strip and
sealant can be bent around corners without a splice
25 joint.
SUMMARY OF THE INVENTION
A unitary seal (flexible laminate) is utilized
in a multi-pane window composite to define the spacing
between two panes, to adhere said two panes, and to
30 seal and desiccate the insulating gas space between said
at least two panes. An additional pane(s) and unitary
seal(s) can be used to make a multi-pane window with
three or more panes. The unitary seal comprises a
longitudinal spacing element (desirably undulating with
35 2 metal moisture barrier), a core material, and at least
one adhesive material or film adhering said core
material to said at least two panes. The core material
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core material. The convergence angle of the core cavity

is important as is the land length of the extrusion

aperture in order to prevent the spacer element

(desirably undulating) from being crushed or flattened

15 and the formed core material extrudate from ballooning

or changing its shape after egressing from the core

extrusion aperture. Subsequent to the application of

the core material, one or more polymeric feed cavities
generally apply polymeric material (e.g., adhesive film)

20 to one or more surfaces of the core material. A

downstream coating aperture having a desired land length
forms the final shape of the flexible laminate and yet
maintains the shape of the spacer element. The
plurality of polymer feed cavities are separate from one
25 another but can be fed from a single distribution block
which in turn can be supplied by a single source.
Alternatively, each polymer feed cavity can be supplied
by a different polymer material.
BRIEF DESCRIPTION OF DRAWINGS
30 Fig. 1 Figures 1-5 show transverse cross-
sectional views of the unitary seal {(laminate).

In Figure 1 the spacer element (310) is
partially embedded in the left side of the core material
(300). Adhesive film (330) is applied to three sides of

35 the seal (300);

Figure 2 is similar except the spacer element

(410) is more nearly centered in the seal (400);



5 A multi-cavity extrusion die is utilized to partially
or totally enbed an undul ati ng spacer el enent in a core material and
to apply at | east one adhesive material or filmto a surface of the
core mat er ivih 9731380 die contains a core cavity and apcextitop
aperture for 10 recei ving the undul ati ng spacer elenent as well as the
core material. The convergence angle of the core cavity IS i nportant
as is the land Il ength of the extrusion aperture in order to prevent

t he spacer el enent (desirably undttating) from being crushed or
flattened 15 and the fornmed, cor teri.al.extrudate frgmball oonin
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(e.g., adhesive film 20 . to _one aqr, noy surfacgs of tge core materi al .
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downst ream coat i ngF FEure *ia lzfrders retFshd t the
forms the fPnal afhpeive thimg| 530 )e anghi(8300) apdeytvo separans riidims t he

shape of the $86E&F tRARENE contitfuous £ilRl Yudbit ¥eofigekyner feed
cavities are separate fro\r/‘%]one 255 .anot he{ but car%,.be fed%‘from a _single
di stribution bl ock TS 05t rth TAHEE sEBpA@iBy 4 SFAGPE SBurce.
Al ternatively, ecaddipbdyakr cbred mabanialcal’74d sbepidesl core matexrial

di fferent pol ymeg758f e{s3bresent; BRI EF DESCRI PTI ON OF

DRAW NGS 3 .1 Figures 1-5 show.. transverse cross-
sect i onal g?ews of the uni’%g‘ﬁfesegl X afti RS Uainal cross-sectipnad; e
1 the spacer eviawmf i@ Geali of Figuregisi Thiig shiyesdodiviattirnd dint si de

of the core mateghél spacer (3W); Adhesive film (330) is applied to three
sides of 35 t he seal

(SEQ.O ire 7 i {21 Figure 2.is siml xcept
t he spacer el enent (4‘1%‘3 § J M5t & REEFES c%ﬁ? FIE t‘ﬁt?“éé%r t?’EOO);
preformed flexible laminate of the present invention.
15 In Figures 1-6 the seals are numbered in even
increments of 100, the spacer is 210, 310, 410, etc, the
core as 220, 320, 420, etc., the adhesive film as 230,
330, 430, etc., an additional film is 540, and an
additional separate core material is 740,
20 Figure 8 is a transverse cross-sectional end
view of a preferred flexible laminate;

Figure 9 is a longitudinal cross-sectional
side view of a preferred flexible laminate;
| Figure 10 is a fragmented perspective view of

25 a multi-cavity extrusion die assembly according to the
present invention;

Figure 11 is a cross-sectional view of a
manifold feed block which supplies the extrusion die
with a polymeric feed material;

30 Figure 12 is an internal side view of the left
die half of the present invention;

Figure 13 is a bottom view of the left die
half;

Figure 14 is a top view of the left die half;

35 Figure 15 is a back view of the left die half;

Figure 16 is a left side external view of the

left die half:;
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-4- Figure 3 is simlar to Figure 2 except a new
surface | ayer (540) which can be a sight |ine cover or barrier film
IS present; Figure 4 is simlar to Figure 2 .5
adhesive fil nso(gé'@b’s? and (630b) are two separate filns rat géﬂt%han
the continuous film (430) of Figure 2; Figure 5is simlar
to Figure 2 except an additional core material (740) besides core
mat eri al (720) is present; 10 ‘5‘ Figure 6 is a Iongi t udi nal
Ccross-sectional view o th | . ure 3. Th| s sho | a1 ons
in t he spacer (210); L‘ e>f7s ﬁlﬁ%d'tﬁe]'? i € g#\? ‘# St
perspective view of the Flg\aeeorl@edlsl 8nRi tﬁ@llodndnau@uofoxfh@ prebeht
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I ncrements of 100, the spaceg,, | S 2103_ 31 :C.’s 4%0 et c thxeVe v1ev9°r§f as, 220,
320, 420, etc., the adhesive fP'hTas 330 §§%p 91%']0 etc

additional filsm isa34@rnafidvanembodimendi foran sépaua;@n céie M@Fligalan S
740. 20 out@rgqaad&_hgegttransver se cross-sectional end

view of a preferred flexible gu
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I nvention; Cl,0SS- se%t I, onal VI ew of a

mani fol d feed %l ocl%’%ﬁf’cﬁrguﬁlg??egl?‘ﬁ% %€t?tl}§ ort o “Swith a pol ymeric
feed material; 30 ! O} ew of the

| eft die half of the pmsqm{pﬁdwtpﬂﬁomed flexible lakhigHts Lk is

a bottom view of the kgL§ ghgcnr»sealant strip is disclosed comprised of

a spacing element, a core material comprising one or
15 more polymeric materials, and polymeric adhesive
material({s}) or film(s) that bonds to the one or more
panes of a multi-pane insulating unit. The core
material{s) is desirably compositionally different than
the adhesive film(s). The adhesive film(s} is
20 individually formulated to optimize its characteristics
while the core material is separately optimized for a
different set of characteristics, e.g., modulus, tensile
strength, desiccating ability thermal conductivity, and

: moisture vapor transmission rate (MVT). The core
25 material may optionally be one or more different
polymeric materials (e.g., including a prefoamed

polymeric material and/or a preshaped non-foam polymeric
material) to give certain physical properties. Polymers

are defined for the purpose of this specification to be

30 species with number average molecular weight above
1¢,000. Lower molecular weight species will be
identified as oils, tackifiers, and chemical compounds.
Industrial standards and test methods exisgt to

rate and evaluate the ability of sealed insulating glass

35 units to withstand temperature changes, pressure changes
and ultravioclet light exposure while maintaining seal
integrity and avoiding volatiles that may chemically fog



hal f; Figure 14 is a top view of the left die half; 35

Figure 15 is a back view of the left die half; Figure 16 is
a left side external view of the |l eft die half; WD 97/ 31769
PCT/ US97/ 03 Figure 17 is a front vie lLeft die
hal f; B 9731769 Figure 18 is an expl oded view of a wp’?f@sﬂmﬁ%.
caV|ty extrusion die | and and aperture areas; Figure 19 is
a perspective view of an 5 alternative enbodi nent of an extrusion die
havi ng an outer |and |nsert -6- Figure 20 conpri ses
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fornul ated to opt fiiReopnes hakéet BPLSERESS thlc on the glass member

contacting the cooling plate, they may cause failure to

10 meet this standard. 1In §3.6.4, Dew Point after Weather

Cycling and §3.6.5, Dew Point after High Humidity

Cycling the presence of tackifiers which often are

volatile and U.V. degradable materials enhance
performance. In both Dew Points after cycling tests,
15 the temperature cycling results in compressive and

tensile forces on the seal as the gas in the sealed
space tries to expand and contract.

In this disclosure the ability to form a
coherent unitary seal from two or more different

20 compositions allows the adhesive material or film{s) to
have higher concentrations of tackifiers and/or adhesion
promoting species {e.g., silanes) while the core
material (s} can be separately optimized for modulus, low
volatiles, low density etc. to allow the unitary seal

25 to meet more demanding tests.

The unitary spacer/sealant strip is a laminate
of at least three materials. It differs from other
strips in insulating glass units in that the spacer
{solid), core {at least one visco-elastic material) and

30 adhesive material or £film, {(at least one visco-elastic
material) are merged into the unitary spacer-sealant
within a multiple cavity extrusion die described herein
below. The unitary seal desirably has width and
thickness from about 0.1 to about 1.25 inch and wmore

35 desirably from about 0.2 to about 1.00 inch. It may
also be referred to as a tape. The width direction
typically spans between the two panel members. The tape



while the core material is separately optimzed for a different set

of characteristics, e.g., nodulus, tensile strength, desiccating
ability thernal conduct ivity, and noi sture vapor transmssion rate
(MWT). The w817 material may optionally be one @eTARHTH3040 .

di fferent fyrrerlc materials (e.g., including a prefoaned

pol ynmeric materi aI and/ or a preshaped non-foam pol yneric material) to
gi ve certai.n physical properties. Polyners are defined for the
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fog’ RO 97F3f5fgses toc prevent se hesion o t e [sape 36%40
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conpliance with the tests therein are icative of the ability to
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materials isjgndesicbalkeuBEEaHSe ddeddle OhPaPACHiIdS MeBe., in that the
unitary seal has from about 5 to about 50 wt. percent
desiccants, more desirably from about 8 to about 15
weight percent based on the weight of the unitary seal.
The method of manufacturing the spacer/sealant

15 of the present invention avoids many anticipated
problems with a laminate formed from visco-elastic
materials (e.g., polymers or polymeric streams). For

example, the cross-sectional uniformity of a laminate
made by assembling several polymeric streams (shaped or
20 unshaped) outside of a die would be hard to control.
The pressures applied to cohesively bond the different
streams would inherently need to be lower than the
deformation pressure of the most compliant polymeric
- stream. Further, the tackiness of the polymeric streams
25 {desirable for @ forming a coherent unitary
spacer/sealant) would be anticipated to cause adhesion

of the strip to the shaping/laminating equipment.
The core material comprises at least ome
composition, adhered together if multiple compositions.
3¢ The core material desirably is compositionally different
than the adhesive film and the spacer. Desirably, the
core material({s) is from abour S0 to about %9 volume
percent of the unitary sealant and more desirably from
about 60 to about 98 volume percent of the unitary
3s sealant. Hereafter, when referring to the composition
of multiple films or multiple core materials, the values
compared will be ‘:veight average values for all core
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adhesive film{s). Fillers can modify the rheology of

the polymer compositions and provide U.V. protection.
15 Desirably, the core material{s) has on average at least
5 or 10 wt. % and more desirably at least 20 wt.% more
filler than the adhesive film.
Desirably, the adhesive film has more
tackifier on a weight percent basis than the core
20 material on average. Desirably the adhesive film(s) has
from about 2 to about 50 wt.% tackifier {e.g. resin} and
more desirably from about 5 or 10 to about 40 wt. %
based upon the total weight of the adhesive film(s).
Desirably the core material(s) has less than 20 and more
25 desirably less than 15 wt. % tackifier based upon the
total weight of the core material{s). More desirably,
on average, the adhesive film has at least 2, 5, or 10
wt. % more tackifiers than the core material, and
preferably at least 15 or 20 wt. % more tackifier than
30 the core material(s). The amount of desiccant and glass
adhesion promoter on average weight percent basis in the
core and adhesive film are also desirably different as
set forth below.
The desiccant is used to dry the inner gas
35 space to below the dew points specified. The
desiccant (s8) is desirably present in greater weight
percentages on average in the core material than the
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conmposition portion of the core material will be so located.

Molecular sieve is a preferred desiccant. Othexr

desiccants include other zeolites, silica gels, calcium

oxide, calcium sulfate and activated alumina.

20 The adhesive film(s) desirably has more glass

adhesion promoters on a weight percent basis (e.g.,

silanes such as vinyltriethoxysilane) than the core

matexrial and less desiccant and fillers than the core

material(s). The adhesive film(s) desirably has on

25 average from about 0.25 to about 2 wt. % of a silanes

(e.g. coupling agent(s)) and more desirably from about

0.5 to about 1.5 wt. %. The core material{s) desirably

have less than 1 wt. % silanes and more desirably less

than 0.75 wt. %. Desirably the weight percent silane in

30 the adhesive film(s) is at least 0.25 wt. % and more

desirably 0.5 wt. %¥ higher than in the core material(s) .

The core material comprises at least one

composition, adhered together if multiple compositions,

that is deformable so that during assembly of the multi-

35 pane insulating unit the width of the unitary sealant

{(perpendicular to the panels) can be compressed to about

the width of the spacer element while forming a coherent



of multiple films or nultiple core materials, the val ues conpared w ||

be wei ght average values for all core WO 97/ 31769

PCT/ US97/ 03040 - 8- materials or all
adhesive fi jals unless a single material is

on aver age, %gﬁ%g‘?e material (s) has nore filler on a \/\/elsggﬁ/tomﬁ%r'cent
basis than the adhesive film 5 Desirably, the core material (s) has from
about 25 to about 85 w. % filler and nore desirably from about 40
to 75 w. % based on the weight of said cdPe material (s). Desirably,

the adhesive materjial or filmis) has fro abpout to about 50 wt. %
filler and nore (?Sﬁeir I #{F‘Snﬁ’%ﬁl&m%é& ths Pﬁn%llg%ut %3§°WP?L°’" PhESERE upon
the wei ght of saicpre matexdisdsimay el | Prefssmed| Eeas fayg r odpkymsthiasi on

tgﬁy _ fﬂﬂe ;d@ss'aanalsueH hpégsﬂnixréﬂhéﬁé‘\ﬁfoéhﬁ'&F%ﬁﬁk;@oﬁoiﬁéflﬁ such as
aahesi ve 11 S). Ill.erg C nogrly rneql o or , € polyner
conposi ti ons and pﬁ}a’v(ivd'é‘y%. 9398%38& i %ﬁgeh & q‘°"’%é§f‘?éﬁ¥y?°lt¥l%tl'@61r e,
material (s) has rowpberermeified epolystyrens, oprl(pailtystyrand muwdd flesi r abl y
at |east 20 wt . %JiRhe polyethiibh8! (980 tdiaidHegsbeerhi! Bre and often
Desirably, the helgg film,has nore P%acklf% on a I ght
percent basis th R PeCOB® et FIROUNTes, SPRgEant LY AMqFRIQuS
adhesi ve filn(s) pedymer. Alithmugioutsdbutylebeubas@dvpolyacki fsueh (s g.
resin) and pRRe sdatyabhY BhaMHARYUt pRerlQrk0 2heul 48 Wee %o
based uponltohe t%%’a.r\/\gl ghmf t he adh |v%f| I ”’(EL d i Desirably the
core material (s) has¥l &8 h SoEhFPIDrETrs may used instead or ‘or
in addition to isobutylene based polymers. Iscbutylene-
based polymers will be defined as polymers comprising at
least 80 mole percent repeat units from isobutylene.
Examples of other polymers include ethylene-propylene
15 polymer, ethylene-propylene diene polymex (EPDM} ,
ethylene-vinyl acetate, acrylic rubber, neoprene rubber,
chlorosulfonated polyethylene, urethane, epoxy, natural
rubber, polymer from conjugated dienes such as synthetic
polyisoprene polybutadiene, nitrile rubber, or styrene-
20 butadiene xrubber, and amorphous polyoclefins (e.g.,
homopolymer or copolymer of propene along with other
monoolefinsg or diolefins having from 2 to 10 carbon
atoms and having less than 20 wt. % crystallinity as
polymers and being othexr than EPDM and ethylene-
25 propylene polymer). Polyisobutylenes desirably have
a number average molecular weight of about 2,000 to
1,400,000 or more, and more desirably from 10,000 to
500,000. The polyisobutylenes are desirably polymers of
essentially isobutylene with initiator fragments and/or
30 chain transfer or chain terminator fragments. Butyl
rubber is a polymer comprising from about 80 to about 98

or 99 wt. % isobutylene and from about 1 to about 20 wt.
% of other monomers such as dienes with from 4 to 12

carbon atoms (e.g., isoprene), and/or aromatic wvinyl
35 monomers with from 8 to 16 carbon atoms such as styrene,
para-methylstyrene, etc. If para-methylstyrene 1is a

comonomer, desirably the polymer is halogenated (e.g.,



25 desirably less than 15 wt. % tackifier based upon the t ot al

wei ght of the core material-s). Mdre desirably, on average, the
adhesive filmhas at least 2, 5, or 10 w. * nore tackifiers than the
core nmateri alwoafsh6o preferably at |east 15 or 20 wt. % worashzosbdofi er

t han 30 the core material (s). The anount of desiccant and gl ass
adhesi on pronoter on average wei ght percent basis in the core and
adhesive filmare also desirably different,as set forth bel ow.

The desiccant is used to dry the inner gas 35 space to below the dew
poi nts specified. bromindthed) . gasiLcanilsbexr S ddadirabllyy paesent number

eci andipe s ¢ ssea <
greater weight . DELEENEE0ES A AUBKERE Edoh SUEnNe #88 S4ddl cLhaRRe

adhesive film Desfeeffi® nByree defdFabd vanbinh sabpPBim 350.004h0w Rboyt
about 50 wt. 9% nog4zo dewo & abl yné r dPheROUpoBymers desilGblly dpwd PRmMber% in

the core mategial (8). Desiccants e present. fr boyt t bout
2wt s G s tennas mogReurRe e RaiE o aBRP 10 (P58 J - ohg. 8o
adhesive filn(s).or 2,509,088y Amqiyphougkpghvalpbretnfins desigallot haves)
concentration in tden@ffer Rtefdd (Mldculalr weightl &@dd 2dbohton0l@ovt £o%

W 5% higher. | Ac € S0, more usiFaBlY SRR ARl Y 6oY coPBRaue®
space, desi rabi80ht | edStbatpbriykhey dsgpregent et cox®, 40, is
50, cr 60 voieme pessardblwitdcheaboue Bateralbdut S7o0 wt.% loFcehedpbelimess the
I nner-gas space anodf tt: ee "%':toz'le(:ias 8g'ghous polyalphaolefins axe often used
in combination with polyisobutylene and/or butyl rubber.
The weight ratio of amorphous polyalphaclefins to
polyisobutylene and/or butyl rubber is desirably from
1s 1:8 to 8:1 and more desirably from 1:4 to 4:1.
Optiocnally, the core can include thermoplastic
elastomers such as block copolymers of styrene-butadiene
such as Kraton™ or thermoplastic elastomers made by

dynamic wvulcanization of one or more xrubbers while

20 dispersed in one or more thermoplastic polymers. These
are available from Advanced Elastomer Systems in Akron,
Ohio. Materials low in thermal conductivity such as
foams may be used in the core to lower the overall
thermal conductivity of the unitary seal. It is
25 desirable to have low thermal conductivity in the
unitary seal. It is desirable that the thermal

conductivity of the core material(s} be at least 10

percent, more desirably at least 20, 30, or 50 percent

lower than the adhesive film(s}. It can be measured by
30 ASTM C177-85.

The polymer(s) of the core material(s) and
adhesive material(s) oxr f£film(s) will have a glass
transition temperature (Tg). The Tg is the temperature
where the polymer goes from being glassy to a rubbery

35 state, It can be measured by differential scanning
calorimetry and/or dynamic mechanical analysis.
Compatible polymers and organic compounds (hydrocarbon



| ongi tudi nal spacer elenent of the insulated unit. The 15 unitary seal is

desirably designed so at |east said portion of the core material wll
be so | ocated. Mol ecular sieve is a preferred desiccant. Q her
desi ccants agdidse0t her zeolites, silica gels, calcium

cal ciumsul fate ané activated alum na. 20 The acﬂem veﬁ?l | ' m('s)
desirably has nore gl ass adhesi on pronoters on a wei ght percent basis
(e.qg., . silanes such as vinyltriethoxysilane) than the core

material and | ess desiccant and fillers tlﬁan the core mat eri al (s).

The adhesive filn(s). desirably rage from about 0,25 to about
2 wt. %of a sil gihee%lnse) CakeS (5'*""%(?:"ou'§il gf’efﬁtfsW YR§TnorkeniebLPRBRY from
about 0.5 tthedsin. 1T§evxmodmu$hefcmrmo1maem idEldrehseesasaliky goes

have |ess than 1 ftkom %’f’l%'sls?neé @%ﬂ%ﬁ' %%%ﬂteab'ytlfé%esuabfﬂeha n{g M.
% Desirably the gﬁﬁfﬁemgﬂtt gﬁﬁl n 30 adhesi ve I's at

| east  0.25 wt. % =7 5r§n§\i'tl%‘lﬁe§1$§rraltﬁéﬁ h Fhe core
materi al (s).5 the primary gl@sstcnmmterqnal thenpmé sescatidteds wicheat
conposi tion, adheréky @@et’beﬁmef ay&éhelsf%}mocgﬁz RS, be difEBabntSpy
def ormabl e so that qFrlng afi R %f tge mul ti - ane msil at|n uni t
the width of the3mi'taF nteT 2 SEVﬁ%ﬂo‘f%lcﬁret BatrEipdigl s3vean be
conpressed to abdire adheSJ.tVIee figilgtls)of tThe Sfmoman dbenkigherhiie ébthéng a

Eg??bgg;/o 20 24 Xah2LI%8 £ilm(s) or the core materials(s). The 9.
seal near
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prefornmed foam (@bgut p6P§ferand more desirably from about 0°C to about
-30°C. The Tg of the core material(s) is desirably from
about 100°C to about -60°C and more desirably from about
60°C to about -30°C.
is A preferred composition for the core
material{s) is £from about 5 to about 15 wt. %
isobutylene based polymers, from about 5 to about 15 wt.
% amorphous polyalphaolefin, from about S5 to about 15
wt.% hydrocarbon resin, from about 25 to about 75 wt., %
20 carbon black or other fillers, and from about 10 to
about 30 wt. % plasticizer.

Compounding components in the core material
and adhesive film include £illers, antioxidants,
hydrocarbon resins, antiozonants, plasticizers,

25 tackifiers (e.g., tackifier resins), glass adhesion
promoters, desiccants, etc. Carbon black is a preferred
filler as it has some reinforcing effect and is very
effective at protecting the polymers of the seal from
ultraviolet (UV) radiation. Talc, TiO,, and hollow glass

30 spheres are other preferred fillers. Hollow glass
spheres would be anticipated to lower the density and

thermal conductivity of the unitary seal.
As volatile materials may condense on the

surfaces of the panels resulting in a chemical fog or
35 condensate (fogging), it is desirable <that the
compounding components are low in volatility oz if
volatile or volatilizable components are used they are



f oam such as a urethane foam or foaned pol yners such as pol y(vi nyl
chloride), high or |ow density polyethylene, 5 rubber nodified

pol ystyrene, or polystyrene nodified wi th pol yet hyl ene. The

renmai nder of pid@siape and often all of the core is a eeiussmnaes .
substantial | y anorphous pol ymer. Al though isobutyl ene based pol yners
such as pol yi sobutyl ene and butyl rubber are preferred due to 10
their |ow.WT, other polyners may be used;kostead of or in addition
to i sobutyl ene based pol yners. |sobutyl ene- based polynmers will be
defined as pol ynerpgoshiisned nih athe unitdrgasiealOawalefpencehé LRNE€Algadi ts
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pol ymer from gonj €s .S S ol yi saprene
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about 2,0001¢0 as a ho486uPEOvagor W rierdattite dedierdhy béowedd, 30 to

500, 000. Th | yi I tial
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hal ogenated (e.g.

'optionally a silane adhesion promoter.

- The adhesive material or film (e.g., coating)
of the unitary seal can be present on 1) just portions
20 of the core surface sufficient to adhere the first and

second panel member (panes}, 2) the entire surfaces

contacting the first and second panel members, or 3)

partially or completely encasing the core material (as

shown in the figures). Thus, the adhesive material or

25 film is at least one film and in some preferred

embodiments, at least two f£ilms compositionally the same

or different ( e.g., with one contacting the first panel

member and another-contacting the second panel member)}.

The adhesive material or film is generally a pumpable

30 'compounded polymer composition during manufacture of the

unitary seal. For some applications it may be desirable

that both the adhesive film(s) and core material(s) are

curable. Curable is defined for these purposes as a

chemical linking of polymers that results in an increase

3s in tensile modulus of at least 5, 10, or 15 percent
after curing.

The polymers of said adhesive material or £ilm
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br om nat ed) . Butyl rubber desirably has a nunber aver age

nol ecul ar wei ght from about 250,000 to about 600, 000, nore desirably
from about WehBPRet 0 about 450, 000. The ot her pol \Weghssodgslss abl Y
have nunber 5 average nol ecul ar wei ghts from about 10, 000 to 1,000, 000
or 2,000, 000. Anmorphous polyal phaol efins desirably have a nunber
average nol ecul ar wei ght from about 10, 0100 to about 40, 000, nore
desirably from about 10,000 to about 25, 000. I f butyl rubber is

present in the core, dhei Sahd QQ%&QE' yaér%@b%tﬁ 8o qule 7Q i % Of
the pol yners core. ggorph gﬁlﬂ%/ haol efins are often used
i n combi nation V\T?T\ef)b?i;l eissinin é"aﬁ AfEpBFed in diffierenti ght
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t her nopl asti c pol yners. val | from Advance St onmer
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0.100 inch thick (.254 mm to 2.54 mm). At least one

15 adhesive film from said unitary seal needs to be in

contact with the first panel member and the same or

another adhesive £ilm of said unitary structure needs to

be in contact with the second panel of thé insulated

unit. Due to the method (co-extrusicn) of forming the

20 adhesive film, the adhesive film may vary slightly in

thickness when the unitary seal is cut cross-
sectionally.

Desirably, the adhesive film remains

uncrosslinked in the insulated ur .z, but optionally a

25 portion or all of the adhesive fi.m is crosslinked or

cured under conditions where the core material is not

cured. A preference against crosslinking is due to

volatiles generated during crosslinking which may cause

a chemical fog or condensate on the panels during

30 service (fogging) as in §3.6.3 of CAN/CGSB-12.8. If the
volatiles could be avoided or isclated from the inner
gas space, the preference would be diminished. The

polymeric film can be comprised of two or more adhesive

films even to the extent of two adjacent parallei

35 compositionally varied films adhered to the same first
or second panel.

A decorative facing {(sight line layer) can be



The polyner(s) of the core material (s) and adhesive material (s) or

film's) wll have a gl ass transition tenperature (Tg). The Tg is the
t enperature where the pol ymer goes from being glassy to a rubbery 35
state. It cagokesffesisured by differential scanning cal gicRbises
and/ or dynam c mechani cal anal ysi s. Conpati bl e pol yners and
organi ¢ conpounds (hydrocarbon WO 97/ 31769

PCT/ US97/ 03040 T -12- resins) can

shift the Tg of a pol yner when bl ended 15 t herein. The nodul us of a

pol ymer decreases @gwiecm%rmg tPAsAloAS SB £t O thel URRRERrHt atseall t oS
ass transitjon_te ature
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f r om about é‘ia]echBm gﬁ ngb Er?f)%h 8 ed windgw ﬁng@ﬂ’ed
conposition for be Miged toorkange thmprrabtsa)ppsazram afoghe5undtabyput
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% amor phous pol yalt%haol thegxomx gg}:;égt:’(.)s aé)eoﬂne]ds for the purpose as

not a portlon of the unitary seal. If the facing is

coextruded and is compositionally equivalent to and

continuous with the adhesive f£ilm, it will be defined as

15 part of the adhesive film{s). Otherwise, it will be

defined as part of the core material.
A barrier film can be present in the same
inner surface of the unitary seal as set forth for the

decorative facing. If the barrier £ilm has an
20 appropriate color it can function both as a barrier film
and decorative facing. A Dbarrier film desirably

inhibits the diffusion of wvolatile or volatilized
chemical compounds from the unitary seal into the sealed’

. space between the two panel members in the CAN/CGSB-
25 12.8-M90 §3.6.3 Volatile Fogging Test. To achieve this
result the Dbarrier film should be substantially
continuous between the two panel members (extend to and
contact both panel members) and extend around the entire
periphery of the sealed space. Further compositionally

30 the barrier film should have low amounts of wvolatile
chemicals or compounds that produce volatiles when
sxposed to U.V. radiation. The low amount is lower than

the average concentrations in or produced by the

adhesive film(s) and/or core material(s). If a filler
i35 is used desirably it is a platy filler like talc with
barrier properties. Desirably, the polymers which

constitute at least 20 or 25 weight percent, more



wt . % hydrocarbon resin, fromabout 25 to about 75 wt. "% 20 car bon bl ack

or other fillers, and fromabout 10 to about 30 wt. % pl astici zer.
Compoundi ng conponents in the core nateri al and adhesive film

i ncl ude fiwoesrsarssant i oxi dant s, hydr ocar bon resin 97/03040

anti ozonants, pl asticizers, 25 tackifiers (e.g., tackifrer resins),
gl ass adhesi on pronoters, desiccants, etc. Carbon black is a
preferred filler as it has sone relnforC|ng effect and is very
effective at protecting the polyners of 1fRe seal from ul traviol et

preferred 1111 eras sl o deast o deight BAGE) argLBLRERERBiTeRt 10

preferred filler | ass
| ower the densit3Fafild 70 welghic Bedicedsn fc tadd: Pasrierefibintare butyl
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exposure to the _inner, gas space.
the planes formed by said panel members) and generally

determines the minimum separation distance between a
first and second panel member and blocks moisture vapor
transmission (MVT) through a substantial portion
i5 {majority) of the unitary seal. The core and/or
adhesive film generally extend beyond the spacer in said
one plane in a sufficient amount that when compression
is applied, the adhesive film and optionally said core
material is deformed slightly to establish a continuous
20 sealing interface with said two panels but not deforming
{due to the spacer and visco-elastic properties of the
other components) to result in detrimental deformation
of the shape of said unitary seal. It is anticipated
that in most situations the visco-elastic nature of the
25 adhesive film and core material result in a space
between the ends of the spacer element and each panel of
from about 0.001 inch to about 0.03 inch. Desirably
about 0.01 inch will exist due to trapped visco-elastic
material near the top and bottom of the spacer element.
30 A metal spacer element generally has lower
moisture vapor transmission rate (MVT) than a plastic
one. The width of the spacer element is measured
perpendicular to the panel members. The spacer element
has its maximum rigidity in the width direction.
35 Transverse to the height direction, the spacer is
relatively flexible, allowing it to bend to conform to
the periphery of the panel members. The preferred



The primary function of the adhesive materi al or filmis adhering and

the secondary function is acting 10 as a noisture vapor barrier at the

i nterface between the spacer and the transparent or translucent

panel s. Anvo s .mgr eferred conposition for an adhesive fi lpFrfdsetgseds OM
about 15 to é)boug O m. % isobutyl ene based pol yner, from about 15
to about 30 wt. % hydrocarbon rubber, from 15 about 15 to about 25 w. %
pl asticizer, fromabout 15 to aboyf,35 wt. % carbon black or other
fillers, and optionally a silane ad%esion pr onot er. -

The adhesive nmat @hadlerOb1 bhéft (G be B8AL i t¥hnsverse PhelbendibdBdy) @Al can
be present on 1) ,&ust ,%ortlons 20 of the core_surfage suffjcient to
adhere the first i%Fd width iR .8Rq PHH& e?S (PARBs). BF the éntit%

surfaces conthoutnghabgihgr $heamd dtdc odd Yheneirarerbelemept JHore
partially or conghghekYyeRCRMNGrlehBecOEht NBAR drAly (:léiormin? Shaamn ioF the
figures). Thus, % e adhesive.material .or 25 flém | s at eastt ;2ne film
and in sore pré&fEr FRFCST ele@ﬁﬁ%dl nBRE PTeEeTRed (5R3ESY i94RPeR
conposi tional |y shzipapt plastiayr mgithflepancuxed mubbex PR an@tigmtacoifng t he
fT ihr st dﬁan_el t pl_agle‘@er algx_afﬂ makal e %ﬁ@ct(idaqmmgls%ggnqnaa%lta&eﬁr) :
pol ymer conpos t FEFSBurTYRPSFaBRACFEEa of *t RBRCSE  S1SREpSF, WRELAtHEE Some
applications it reyghe ddsuselifelly) albhgt theth tleagttihesevddsimapde and
core materiglis) £8ke agded z‘?:.'éri@@t?. GHAR R rat ede fiyn 84 fledent-le 3R rRURPOS €S
as a . chem cal lhnk'tré f.n 9 S t’h t' rLes h%swlighag Lncrease 35
in tensile nodul 8&%of 5t |§§2‘E g %%m oF 1% 68§c§ §PPEFtCOPi ARg.
The pol yners of bahdahditesispacant erdtdliror #nd m its intggroyign76%ith
PCT/ US97/ 03040 geformable sealant and composite structures.

The spacer element can be from about 0.1 to-

15 about 10% of the volume of the unitary seal. Desirably,
the spacer element results in space between said panes
of from about 0.1 to about 1 inch, more desirably from
about 0.15 to about 0.75 inch, (0.25-2.54 cm; 0.38-
1.91lcm). Desirably, the overall thickness (not counting

20 undulations or as measured before it is undulated)} of
the spacer element is about one tenth or less, more
desirably one-one hundredth or 1less, and preferably,
ocne-cne thousandth or less of said width. For example,
metal spacer elements may desirably be $.001 to 0.01

25 inches thick while plastic spacers are more desirably
0.015 inches thick or more. With metal spacer elements
{having higher thermal transmission rates than most
polymers) it is desirable to keep their cross-section
for thermal transmission small.

30 The first and second transparent or
translucent panel members are desirably glass or plastic
sheets for use in windows. They can also be called
glazing sheets. Glass, if preferred for its low
moisture vapor transmission rate (MVT) allowing the

35 inner gas space to retain a low dew point for a longer
service life. The unitary seal can also be used with
panels that do not transmit light. Although two panel



-14- are the sane polyners as set forth for the core mat eri al .

Desirably, the polynmers are used in different percentages in the core
as conpared to the adhesive film Preferably isobutylene based
pol ymer s pr esent in weight percentages desirably, di“;vs?; st 20
or 25, nore es?3 y at | east 50, and preferably at |"eas "gﬁf t he
total polyners of said adhesive film The adhesive film
desi rably. can be from about 0.001 inch (25 [err]m thick to about 50
vol une percent of 10 said unitary seatl$ore desirably fromabout 1 or 2
to about 40 vol une percent. Mre desira esive film
is from about 0.B8%°PREN {) ut 3822069 nBHR f‘ﬁyré)Sf" de ingn 2 $efgedy and

preferably from abhsula®ifgOgbs sspate, addiQidmdl | pahelsi ekdfo254uh@rt 0

2.54 mm). At lea§£e992135 maﬁdbeswfesédtm Eporpesild UDht @b SR megeds to
be in cont act

I rst
anot her adhesi velPFPw?B?‘ngaﬁ%s JRR P?ﬁ?:’?%@’nég’ﬁsp?ﬁef me“%ﬁfég e
contact witb thefseingdepahelotifert ahd nsatallsl and thei sam@ueite iand
met hod (co- extru%gﬁ;'of form ng the 20 adhesi ve film the adhesi ve film
may vary slightly 1 t hi ckness when, t nitar sea& I S cut SS-
sectionally. Glags; F‘?B\i’ﬁrs % fu edd’ﬁ%‘gg% GLpPPm © i ns
uncrossl i nked i nglaesi sheleased tampdrrd |glamd, omd ohaw| gmas2dvitpor(@lon or
all of the adheﬁgyssée%;hﬁ aaes&léeake&e%ed on %reeéxu%% %cm'atcegns

where the core tertal I's not erence ag

crosslinki A§ i s HyEhiparious matal P&gﬁénerwﬁuﬁ’ﬁﬁlﬁgﬁs’g‘?’f FkiSA§Sfhi ch
may cause ainbpudealayens orf condbingaioeids ahd/panslsnehvalngidQer

service (10001 Nlnds dob doalath3 1yl COM OGS 12xfie bhatBe cicanighalil es
coul d be avoi ded or ate e mnermﬁlf as sgace F§8'ae reference
‘E%l% r

woul d be di ni ni sA¥§d e tﬁ?“era lyé’ol yFERfE F or
nmore adhesive 0.080] & awveutt © 17 tntleed O(dbdwin adi@ceat apenal 1066435

conposi tiopglly ¥8§'991EhLHBhaQH§r§QaEQ e $2Mninhat or thicker for
specific applications. Polymer (plastic) sheets due to
their higher moisture vapor transmission rates and lower
weight are preferably intermediate layers in insulated
windows with three or more members. These multiple

20 panel windows may have seals between all panel members
or may have panels positioned between two other panel
members which are joined by a single seal. Panels may
have mirrored, reflective, or tinted layers on cone oOr
more surfaces or an internal tint.

25 Between the transparent or translucent panel
members there is a space defined by the panels and the
seal, the seal is desirably as close to the periphery of
the panel members as commercially possible and
physically contacting the facing surfaces of said

30 members. Although a vacuum in the space would provide
superior insulation, usually an insulating gas such as
air, argon, sulfur hexafluoride or combinations thereof
is in the space. It is desirable that the space between
the panels be low in moisture so that the dew point of

35 the gas in the inner gas space is less than -30°F, more
desirably less than -60°F, (less than -34°C, and less
than -51°C). The gas space being considerably less



or second panel. A decorative facing (sight line layer) can

be WD 97/ 31769 PCT/ US97/ 03040

- 15- applied during extrusion of the unitary seal or _ _
subsequent to ywalWBisken of the unitary seal . Decor ative pCRfstHoiodn -
nore often used on the inner surface of the unitary seal adjacent the
seal ed gas space (i.e., 5 parallel to the spacer elenment). The facing
may be used- on t he backsi de of the qu_éary seal (180[err] away). This
facing if on the inner surface of the seal 'S often visible fromthe

inside of the assembhiea-wiNgoOWcaRduERYve thaR® & §§jstcb§h§§&%lt hgr%%%sor
appearance of the ur\ﬂéa@é}ll nﬁé%al If the facing is applie sequent
to extruding t &-facing is defined for the purpose as
not a portion of the unitary Sésl abilityt he pass Mpmperature oyeltingdedsasd
im e w1 be el R ae s CICAsE 12 80006, THAS -1 | ]S PO Vit
it w ef,i art. o
H V”J Il be ¢ defy 'ﬁ@&a&g"ﬁar‘r“a& thi %%?hle haregrity wiff*he s maintaiped’
barrier filmcan be foeysars Ain lee viandeow assembiiger Surtheseoteshe HABL ARY

seal as set forth fQiethh® use, Qﬁ%@&@’ibﬁ? Hz%%’s'ﬁ&e bé\f'e Eﬂﬁ RAd ef ?

film has an 20 i ate col or |t can ‘function barrier
and decorative faaptl%t?S% exe hg bow the glassgpapeants Pr°d“°qdnﬁ’b’bh?§t!-m

di ffusi on of vol ati leg crooddingt idliez ethsulated hfidszalumingpounts Bemchsbeate
unitary seal iygo0 th@eSRBL&UEor compRAtE REEYSCH: £ A IO RANE hatBIPET Sak

the CAN CGSB- adhesive film, two unitary strips with undulating
aluminum spacers were prepared where the first was only

a desirable core material {(i.e., low in volatiles to

pass §4.3.3) and the second used in addition to the core

is material a compositiocnally different adhesive film.

Both were tested in temperature cycling tests where the

insulated glass units were immersed in water gso failure

of the seal was indicated by water internally. The

unitary seal without an adhesive film failed in 10-15

20 cycles, while the nearly identical seal with an adhesive
film survived at least 1.25, 1.5, 1.75, 2.0, 3.0, 4.0,
5.6, 7.5, or 10 times as may cycles without seal
failure.

) The modulus of both the core material and the

25 adhesive film are important to the durability of the
assembled insulated glass unit. A higher modulus in the
core material than in the adhesive film would impart the
necessary stiffness perpendicular to the glass surfaces
further reinforcing the spacer element (s) .

30 Alternatively, a lower modulus in the core material
with respect to the adhesive film would make the system
more flexible which will increase the damping
characteristics and further reduce the stress
concentration at the glass-film interface compared to a

35 higher modulus core with the same adhesive layer The
difference between the moduli of the adhesive film and
the core material desirably is 10 percent or more with



25 12.8-MB0 3.6.3 Volatile Fogging Test. To achieve this resul t

the barrier filmshould be substantially conti nuous between the two
panel nenbers (extend to and contact both panel nenbers) and extend
around t he woorseres peri phery of the seal ed space. FurPOBDS97/03040
conpositionally 30 the barrier filmshould have | ow anounts of volatile
chem cal s or conpounds that produce vol atil es when exposed to U. V.
radi ation. The | ow anount is |ower than-20- the average concentrations in
or produced by the adhesive filn(s) and/or core material(s). |If a

filler 35 is usddbeasibedpigy higlier alqiendingi lonerths lemkcalimenitt.h The
barrier propertir@auli De:%'zrabims ta@amﬁerﬁrzaumiciare by ONGFAaddiie at

| east 20 or 25 wej per cent o 97/ 3176
PCT/ US97/ 03040 el anzcaﬁ anély31s at 40°C o¥mﬁ ﬁﬁf %f mulﬁég}?eﬁﬁfpeﬂ

| east 50 weight matexiel gndaghestvebfilwmis) are pressntoCalkimpdulierizent of
sai d barriers fil mpar echrd Yhateriall WolRRr , vay p@i-amsghqt Y& i 05 nERGM

r ubber or ot her efi.ns I nati ons

t her eof . CHBESIEROR APy DY hEER AR R Vil pReGazhBRe || ke t he
core materl al s). The uniftargpasal chasenutidstyablryy |ifowmaipapbl e of

resisting nornal JﬁQm%Eiﬁ V a %C%%n@é%rst S0.8Y rkééldé%?ksﬂal comn‘EHleczl%{ ane
normal to a pl ane tudl Jhal 10 ar eas spacer lies

(e.g., forces peFBQnaf‘ HFE‘;\Fl{‘L‘b con: r‘i‘fﬁ‘m& -anBET ?Brn%*&ek}’}u]s%i‘r Haadel
menbers) aAd geneembkys and idbtervenims ahelerst mne segmdraatti arvxdipstaaiece

bet ween a assembled in at a central location and shipped (either
as is or inserted in the sash) to where they will be
installed. With the unitary sealant of this disclosure,
a multiple panel member insulating structure could be
15 assembled or modified (such as where ocne or more panels
' are replaced) at the installation site.

The die wutilized to make the preformed
flexible laminate or unitary spacer-sealant strip of the
present invention is shown in Fig. 10. A wmulti-cavity

20 integral (split) extrusion die generally indicated by
the number 100 has a left die half 110A and a right die
half 110B which matingly engage each other as through
the use of mating pins 111 and matching recesses, not
shown, located in the remaining die half. Die halves

25 110A and 110B contain various cavities to allow a core
material feed stream to partially or totally embed an
undulating spacer element 210 as well as to apply one or
more polymeric feed streams to coat preselected surfaces
of the core material as discussed hereinbelow in greater

30 detail, The multi-cavity extrusion die includes a
bottom multi-port distribution block 140, a left side
feed block 150, and a right side feed block 160, all of
which can be attached and/or fastened to the die halves
in any conventional manner as through the utilization of

35 bolts and threaded recesses. A top feed block 170 is
also provided in association with right auxiliary feed
block 180 to permit a separate polymeric feed stream to



first and second panel nenber and bl ocks noi sture vapor transm ssi on
(MVT) through a substantial portion 15 (majority) of the wunitary
seal . The core and/or adhesive filmgenerally extend beyond the
spacer in sai wo9m1769one plane in a sufficient anount that \/\/A’éﬂ"‘@&%ﬂ“@%si on
I's applied, the adhesive filmand optionally said core material is
deforned slightly to establish a continuous 20 sealing interface with
said two panels but not deformng (dueito the spacer and

vi sco-el astic properties of the ot her conponents) to result in
detrinental defor matberapplied ghexeshspugh 6 3 presaiiecsey sunface|eof|the
anti ci pat ed t hedrd mgBedizdi tuati ons the visco-elastic nature of the

25 adhesive filmand core_jaterial. result_ _in _.a space bet ween
the ends of the spacer el enent‘hgnﬂmgg&ﬁcﬁgﬁgy Ff-rusion ?&8m°£bsh? Feant
inch to about 0.03 ijmvtenticPeshasblope or meyeutcavikidschoni Ifleedingt thee

to trapped visce- el asdliyimeric matak@hilakongdit the fam andibat bﬁnaoépécf@f_ic
ower

spacer el enent. 30 A nel\éﬁltsqgacer el ement1 ener.al I.é has

moi sture vapor transesCInSPRERE M) EHHERTE BrEsTIRE CORtalfARg 4 spacer
wi dt h of the spacer sliementt embeddedsthegein or Yhansemdi cThat is. tintegwsl
menbers. The spacer QAMRNt extrusilas dileS 198XiEBMNERI BY d§éinddy tdEe ALJes

oo 3 o - L i B8 Pl B BB eavt & SIS g
of the panel rehber sipplyling prefleassd one diffeyeny7hadtgsial than the core
PCT/ US97/ 03040 material to a Freselected sdfface of thRAGYrmRkeBite
can be bent transve%%%e ﬁ%&p%g%ﬂgﬁiﬁgetfhtegral or single extrusion die.
Thus, the single, multi-cavity extrusicn die of the
present invention is not connected to and thus is free
15 of any second extrusion die, and is free of any add on
coating block, etc., which applies at least a second
different material to the core material,
In a preferred embodiment as shown in Fig. 10,
the extrusion die has four polymeric feed cavities. The
20 polymeric material for each feed cavity of the multi-
cavity extrusion die can be the same, or each can be
different, or two or more of the feed cavities can
contain the same polymer material, and sc forth. 1In the
. preferred embodiment, each feed cavity contains the same
25 poelymeric material. The cavities can each be the same
size or shape, or each can be different or two or more
of the cavities can have the same size oxr the shape, and
the like. Preferably, the size and shape of each cavity
is the same as is the cavity angle with respect to the
30 longitudinal extrusion die axis. Moreover, the cutlet
or terminus location of each feed cavity, that is, the
cavity opening to the extrudate area, can be located at
the same point downstream from the core cavity, or each
can be located at a different distance downstream, or
35 two or more of the outlet locations can be located at
the same downstream distance, and the like. Preferably,
the outlet 1location of each of the polymeric feed



its wwdth in an angle such as from1l or 2[err] - 150[err] Wi t hout
changing the width of the spacer elenent nore than a tenth of one
percent and only deformng a wall of 5 t he spacer elenment. One
preferred wpaosizeel enent is a strip of plastic, netacrossswososdl r ubber
or a lam nate of pl astic and netal or paper (cellulosic) and netal
or cured rubber and netal. Spacer el enents undul ating (e.qg.,
sinusoidally) along their length are desjzable 10 for added rigidity.

| ncorporated by reference herein are the teachings of U S. 4,431,691
with respect to e@avitiesbdedddoatespartesr saie | @istdtte | d6wns i@ CELON

W th def or I a . ahg_C i S Lur he
spacer el enent cg??gb%o?% EQO%&:& g8 %@Pgﬁlése g%%%ﬁ? ?Lg%n?) Ct EOI\n/oPe’r"rEgof
the unitary seal SORPREERED| Pent, Llatfensthc At emdid ltesiirdian spbre

bet ween sai d panestward difstfamye abduteHe lvapialiouttwd | &hmoFer ecaesty abl y

from 80Ul BcigLouabOULL0od8e | BENen (028000 Yoblindt Bray

1.91cm. Desirab € overa kness not _coun |ng ations or
as measured bef oF8Sht Pes GiAfgrantd) o3t Preferapply @fademssl disntayes Eut
one tenth or | essamgD&Ee® that thdesbaabhy vinbelansshwhdredithage I:EéSsarﬁéld
preferably, e u sal %g'g; e,
net al spacer el e%gggvﬁg eés) ?Qg?{y{) b&r“bi%g Qén @%dl du, % Irqu%:k
whil e plastic spaBer 3ngEBexpAE d&sid a‘fﬁ‘i/:angle' @%ﬁrn&f@?ﬁ%vcke’%ﬁ 10T €.
Wth netal 1spacepokigonal s arrangétiervt NGohigherod hﬁmlcéfﬁm SsPIhd at es
t han nost I 0 Eggpr cll.on

for thernal transﬁ#égéﬁi }*ﬁn%g%{ép Snd % 3 %t;l rst cFlnlsneqcond
transparent  orcavities heing  eer-IRERTS Wsr%ﬁ%"fﬁesqq aﬂﬂ%h prehex or

pl astic sheets frRrefmably WitwdOowsE theTbpposed cavitPpemprldtas] are

gl azing sheets. PLE sf | re vapor
transm ssion rat ep?% t?lé(;)zéme n% %ﬁ;&g éplrenn'leéégl:';lés“%l}(nln t()“;gr)ecf"galqln(?:a I ow
dew point #8r a faWyeies, all dat Aldgnmens witherafpech yt%e%he aaFr radest

used with parel mat8siallo nhet demeiptlibghbf Alhlehdegtling0 fiatein

will thus relate to these preferred embodiments although
it is to be understood that many variations thereof such

as those noted hereinabove and hereinbelow can exist.
20 Manifold feed block 190 which is fastened or
attached to the bottom of multi-port distribution block
140, contains an entyy port for receiving a desired
polymeric material such as a polymeric adhesive coating
. as noted hereinabove. The polymeric material can be fed
25 to the manifold feed block from any conventional supply
source such as a positive displacement pump, a geax
pump, an extruder, and the like. Of course, if two or
more different polymer materials are utilized, two or
more different supply sources should be utilized. As
30 the polymeric material is pumped into the manifold feed
block, see Fig. 11, it passes through entry port 191 and
enters Q@istribution area 192. The distribution area
terminates in feed supply channels 193A, 193B, 193C, and
193D. Within each said supply channel, an optional flow
35 control valve 194A, 194B, 194C, or 194D, respectively,
can exist. Such flow control valves serve to control
the amount of polymeric material applied to a specific
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- 18- menbers (panes) are the mninumto define a seal ed

i nsul ati ng gas space, additional panels and/or other materials may be
present to rewoletsimeet wo or nore i nsul ati ng gas spaces PCDESDT/eu040/

t he panel nenbers are 5 faci ng each other and parallel and the sane
size and shape. A ass nenbers include sinple glass,
coat ed - gl ass sheets, tenpered gl ass,.qand | ow em ssivity (E)

gl ass, which has been treated on one or nore surfaces 10 w th various
netal oxides. Typigakfaeat bBgehkokoreglmdterial, drmalaide bayfageobfi mbdi um

oxi de andior el emeniglost! ¥elnons 1t 3PHeOBhhONEL! YocbBUER S0l o71d05 KR

and/or titanium ass t nesses var rom about
0.080 to about 0.25tRfcKe¥e(®BBEEFIALoQ Y rpeapaivmerss mgterigly leéF’FﬁoG@ﬁ

t he gl ass can be thmangfodd ttheadkdsldat throughpemspectiyel | catlens ports
rolyner (plastic) shgghs dgs!oissc, aaﬁehbsﬁ' 9B8Ln MBESLHIER' 380 Ms rect 1y
transm ssion rates o are prefera i ntermedi ate

| ayers in insul at ed°°m‘e°t%ﬁ NERWEOHF t ﬁeFﬁr BeTBF. mbr 8- maiﬁéf‘s. 141Bpedd1cC,

multiple 20 panel amindoysimpy hoespeaniveligt We@f al lbogaeal nenilernss port

or may have panels ]gpg_ ot her panel menbers whi ch
are joined by a si ng %é%ie qﬁb%t]l%% 1at0 have mrrored, reflective, or
tinted layers on one or r“f%efsee@r PFtSnA4iAal LALRy . 125C, and
Bet ween the tiansparend, ointfml ugentopneeted to varhbes SFebArBlbgka space
defi ned by the pane d; L heg; 0.56Alkn &S #Lq;!r I to
t he peri phery of éﬁo‘%l lﬁ(g nar r]fer'rbg'ﬁst as com%recﬂztf O%gl I'e angggs
physi cal Iy cont actl?@“&?f'et? cFRg ZusPscdsiss @yify of ‘e mU1t1 -cavity
extrusion die. Thus, feed port 141A is connected to
feed channel 151 of left side feed block 150. Feed
15 channel 151 extends from entrance port 152 partially

through left side feed block 150 at an angle so that the
entrance to left die half 110A is greater than a 90°
angle. The polymeric material leaves the left side feed

block through exit port 153 which is connected to left

20 die port 114A of left feed cavity 115A, see Fig. 16.
The obtuse angle between feed channel 151 and feed
cavity 115A facilitates the flow of the polymeric
material as well as prevents extreme back pressure and

. thus an unbalanced polymer pressure and/or flow with
25 respect to the other feed streams. Feed port 141B of
distribution block 140 is directly connected to bottom

port 1148 of bottom feed cavity 115B. Feed port 141C of
distribution block 140 is connected to right side feed

block channel 161 which has entrance port 162 and exit

30 port 163. The exit port is connected to right die port
114C of right feed cavity 115C. Feed port 141D is
connected to feed channel 181 of auxiliary feed block

180 which has entrance port 182 and exit port 183. The

exit port of feed channel 181 is desirably connected to

35 feed channel 171 of top feed block 170. The top feed
channel has an entrance port 172 and an exit port 173

which in turn is connected to top die port 114D of top



30 menbers. Al though a vacuumin the space woul d provide superi or

I nsul ation, usually an insulating gas such as air, argon, sulfur
hexaf | uori de or conbi nations thereof is in the space. It is desirable
that the spsarssizetescen t he panel s be | ow in noisture wanidspbackdre dew
poi nt of 35 the gas in the inner gas space is less than -30[err]F, nore
desirably less than -60[err]F, (less than -34[err]C, and | ess t han
-51ferr] Q. The gas space being considgrably | ess WO 97/ 31769
PCT/ US97/ 03040 -19- thermal |y

conductive than diegs 6aVaEYalll®ovi ddss with fidesy nohanmsl| asion. feed

The ability to pagfadmIREradir£ndYEiNgokRShad obtuse HHfle @fith thei
CAN/ CGSB- 12. 8- l\/qu épger rt].A‘fF.ES. 4 .gnd f4t§' 5 is .5 _.indicative that t%e
seal integrity will T marnCAvasy ©f the exrrygign dig.5 window assenbly. In

these tests and in Betezringe nosuftia clilent mplebseael @b oset ansti diel ow
one @ nNDSEIY,E WRiDOWithe,{lRSBe PRI BBl AHHEL U OYa NEAEENG pe
or cooling the insul ated h

L at glass%&tts. To dejonstrate 10 = the need for
conposi tional |y @Fer BRESEor PIREEEFeS  SRpodimentsyn ditye 35| nEot wde
unitary strips wunideysgoedt that while ghenthicksess exfs eacheppl ppear eff wher e
the first was onlapplied t8 GRS &SR Al 8 ATRIRH 2habbefdent BW vdk-y0lat i | es

to pass [erer 413'3}:11'.6‘@ t he second uged in addition to the core 15
material a conpSStiondt Y BEFPer Bt 2hdne8f%e eRRIfed sur werSe
tested i n 2nper xeferregdli ng tests where the i nsul ated gl ass units

were imersed in water so fREIni{®¥i-cavityf ekPBuSESh RS akNPLLRt £ F@éwat er
internally. Th?.z has a core cavity 120 which is generally cylindrical
and contains spacer element 210 therein. Generally
positioned within core cavity 120 is a guide chute 105
1s having converging walls 107 which generally terminate
within the lower portion, i.e., the converging wall
portion of the core cavity. Preferably, the location of
the chute end is just before (i.e., longitudinally
above) the inner land, e.g., about 1/16 inch. The guide
20 chute can be positioned via support elements, not shown,
such that the spacer element can be centrally located
within the core material such as shown in Figs. 2 or 3,
oxr on one face thereof as shown in Fig. 1, or the like.
. That is, based upon an X-Y axis grid work, the spacer
25 element can generally be located at any portion thereof.
The core cavity terminates with converging,
conical wall 122 having a desired angle with respect to
the longitudinal axis of the die, i.e., the core cavity
center line or front-back axis 121. The convergence or
30 approach angle is wvery important inasmuch as if it is
too small, the pressure of the core material being
pumped or transferred through the core cavity will
deform or generally flatten undulating spacer element
210, On the other hand, if the converging approach
35 angle is too great, turbulent flow of the polymer will
occur causing fold-over of the polywmer and entrap air
from the bottom of guide chute 105 along the core coated



unitary seal w thout an adhesive filmfailed in 10-15 20 cycles, while

the nearly identical seal with an adhesive filmsurvived at | east
1.25, 1.5, 1.75, 2.0, 3.0, 4.0, 5.0, 7.5, or 10 times as nmay cycles
wi t hout seal woo9m31feai | ure. The nodul us of baedrrasewoar e
material and the 25 adhesive filmare inportant to the durability of the
assenbl ed insul ated glass unit. A higher nodulus in the core materi al
than in the adhesive filmwould inpart thezs- necessary stiffness

per pendi cular to the glass surfaces further rei nforcing t he
spacer el enent (s)spdcer elamantat i feiyable JONATIFDEE! aBIles tirom conger
mat eri al wi t hliﬁépﬁﬁi t8 é&@véﬁ@ﬁ&g wea i lap vtk %o’&‘!&SBtho

nmore flexible

h | |
and  further redﬁggutwsﬁé %n% oy fmgcgg’ggﬁt;%loﬁ aa[bq“fa?r a%{’g;é%: Icfn

i nterface conpared povefegably ﬁrgheabmuuwsteoabom:tﬁ-‘:tﬁegsane adPugiing
| ayer The 5 di hereheen beevneaie t RE1EDAEAVIH) bﬂ@rﬂgh@ﬁl Wi Ié:@aaﬁe

the core materi al de5|rabl 0 percgent or, nor 1769
PCT/ US97/ 03040 pacer giemen s drawn thro the core FFH8¥§%% 3 g

hi gher dependi ng onwiblke ecedxsli materialjhethe COMdthEfUralt hils applied
characterization argelyrsiy\aNt6 both ﬁa&.@sarb@athan%wﬁam& 4Rleanbtar

P ol 1 57 el e nel 39 ReBosh SabE et I S N the

adhesive filni®y the nininal Lcaiaxedspma‘dmely downstream frofhthencbrey

seal has utility inci&{¢y Nfhner lands 130 are the various polymeric feed
cavities {see Figs. 10, 12, 16, 18, and 19), each of
which has an interior wall 124 located towards the
backside 118 of the extrusion die and an exterior wall

15 126 located towards the front side 119 of the die. The
angle of the interior wall with respect to the
longitudinal die axis (i.e., centerline) 121 is

generally greater than the core convergence angle and is

generally from about S50° to about 65° with £rom about

20 55° o about 65° being ‘preferred, whereas the exterior

wall angle with respect to the die axis can generally

vary from about 65° to about 85° with from about 78° to

about 83° being preferred. These angles are generally

important to allow an equal coating thickness to be

25 applied across the entire width of the one or more

surfaces being coated as well as to achieve similar or

equal pressures and/or a balanced or egqual flow of the
polymeric coating. -

As especially shown in Fig. 18, opposed and

30 substantially parallel inner land surfaces 130 (i.e.,

generally less than 10 degrees, desirably less than 5

degrees, and preferably about 0 degrees, i.e., parallel

with respect to one another} are located between the

terminal or outlet portion of the polymeric feed

35 cavities and the end of core converging wall 122. The

longitudinal length of the inner land surfaces, i.e.,

the distance in the longitudinal direction or die axis



I nsul ati ng panel menbers for residential, comrercial, and industri al
construction. Oten, the nultiple panel 10 menbers and i nterveni ng at

| east one sealant strip are assenbled in at a central |ocation and
shi pped (eiwhem3i7es as is or inserted in the sash) to wheceustwgsesw | | be
installed. Wth the unitary sealant of this disclosure, a multiple
panel nenber insulating structure could be 15 assenbl ed or nodified (such
as where-one or nore panels are rep-aced) at the installation site.
The die utilized to nmake the preforned flexible lam nate or unitary
spacer -seal ant sisijmpirtdr inasmyshesentifi phenléngth sishow lidhdi @ool0. A

I ti- ity 20 | I L di cat ed b
The nunber 100 Hasa Tortogrs B8 PEPIGRT, 5 Phf RpAGRE" Subkenf \iflefy,™

a i
which matingly U é%‘@n BEfRER a‘én%#ﬁﬂg?f’s' Pr°3teﬁ'§18§§ ot Frat i5Ry DS ns
111 and mat chi ng@¥stoedwet, reduced inskdwe, loocdtlettan,t ea.emaoni thedi e

half. Die dal s nhi@h 2 B qgagepn YA Qs gﬁ&{' e dov 2
core materlal é streamto pasrti al or total enbe
t

undul ati ng spacéd?® appbied YR Fhes SPBCQEpF}eUﬁét obPpen egrggsdng
pol yneric feed sitzrcmansnmzr cbatdpr 236l ectdd smqfamdesw that oinkb€aqobg

material as di scupggthdes %M%d "réEEGE Jbott shilfd aire h;—bgngs‘t FPBut i on

mul ti-cavity extrusion die include omhulti-p
bl ock 140, a | effP3q%Fe® emenFe%'gb%‘i%%i‘ theyeimqther sydns stlbcféfepée&folé L8ck
160, all of0 bajiicsin cand hiee attachd boeed;, fexst.enedl seitibldi enhakves

in any conventianglg fl%?ﬁﬁrh a% ‘f%'hy]%r%‘}n' Ebéﬁﬁ:' 9?39f c§5 b 98' §$,and
t hreaded recesse f eed bl ock i ded i
associ ation wit Hf‘?‘ﬁ‘di‘?tb&gpﬁzl‘%“h °P€ed-/5 to Fbouk i’&’ést' oaﬁérﬁFFfaréber ate
pol yneric feed simceambiomt 3/16 to\\ebBut317469inches.
PCT/ US97/ 03040 Sequentially, or after the spacer element
15 passes through core extrusion aperture 131 {i.e.,
downstream therefrom) a polymeric coating or film is
applied thereto by the one or more, preferably four,
polymer feed cavities, the terminal or outlet portion
thereof is located between inner lands 130 and outer
20 lands 135. In the preferred embodiment of the
invention, the pressure and/or flow of the polymeric
coating material in cavities 115A and 115C are desirably
equal so that the two edges of the preferred
rectangularly extruded core material containing a spacer
25 element embedded therein are of equal thickness, see
Fig. 8. The thickness of the coating on the faces
{(sides) of the core material are also desirably of the
same thickness although this thickness may be different
from the edge thickness. The flow rate of the polymer
30 coating can be controlled by the pressure at which it is
fed through the feed cavities, by the temperature
therecf, or both. For example, as the temperature of
the coating material is increased, 1less pressure is
required to force the same through the feed cavities.
35 Alternatively, lower temperatures generally require
increased pressure. Generally, the viscosities of the
polymeric . material of each feed cavity is within 20



-21- be applied therethrough to a presel ected surface of the

core material. The nmulti-cavity extrusion die of the

pr esent i nvention has one or nore cavities for feeding the 5

pol ymeri c mat swo ®318¢d@ coat or forma filmon a specific PCIVESRT/GA040

surface of the core material containing a spacer el enent enbedded

therein or thereon. That is, integral -24split) extrusion die 110

formed by joinder die halves 110A and 110B has at |east one feed

cavity therein f_orI Herceapp! )de;!&z%tbfye%%tme ﬂbffﬁ@&?ahtcrgtaeﬂ prd fwhdiRe

core materi al f.Q.a _presel ect urf ace the formed core

material within the“%nh%6r5|98F°§P§g?§ g ?rd@ﬁ%ﬁ“die. Thus, the

single, multi-cavity extrusi oAtdi #Sofgenerally impeysSant| nveati drhe s filew

]gonnec]E ed to gnd t higgressuireee htbugh Qﬂ‘heaneyalsmwduﬁcxtwsmﬂedic%ivi%aési De
ree of any add on ti : , Lch, appl i t least a

second Y d?%fer ﬁpeﬁggg?igag?gk¥%é %gééén%gg?fgﬁég)g §¥E£%er PIessyrg a
preferred enmbodi nenPrafesisewhrieughy amyp cne cavigtye wopldudiead dice deposisur

p]g)l yhrreri cI feed cavi woge. cbaeing onpﬁhafﬂ?f:hgtﬁ%iﬁi;] adutficecafa freRehced\thiey
of the multi- VLY extrusk Le, can be the sane,. or each can he
different, or tmn_of%§8?% s %ﬁéé%ggdg%%%%?$e%°c%§9 OPPOSILSH SR 3 hre sgﬁb
pol yner material, aR@lPoinrguxe that the pressuppefayte ddecrheli M vagdons

feeg gavi th y camtai ngebhe caviitidh caROlop¥abng1mpt %bh&'aépf ;&hQ16avi§51@.%t@%0
each be the sane ., _ size apg or, each can he different or two.or
nor e of the céOFt’i’eéa cgéeﬁgvé&t h%e%%?rengf’ge s(t)l?o"f e gﬁég}é ngﬁ‘&raﬂy
the |ike. Preferabl §xtendssaorogsdtReapeedfcanty ;apgutpre (desigabiy thee

as is th cavity ?Rgbﬁ &?&[bd&ﬁamﬁaad%}ibGQ13§D|an&?ﬂi&é}ﬁﬂd&ﬂid§PE%QSEﬁaggie
axis. reover, e r_termnus location of each feed cavjty,
that is, the gggg%ya%%%%?%gofdp? %&t%ﬁﬁﬁﬁquﬁﬁﬁxc“ﬁﬁqeg dIGgEPBHLat
t he sanme poi n€3downshe eaptixeenaas anaticmy ofy ther cautty openingan be

| ocated at a different distancfeioWiie €a8lriBlhs3Spolyhe¥idl JRLengk t Bge

outlet [ocations CanBfié@Qﬁ§%@ea£xtruded core material spacer element via
the polymer feed cavities, it is subsequently shaped by
downstream coating extrusion aperture 136 located

20 between cpposed and substantially parallel ocuter land
surfaces 135 (i.e., generally less than 10 degrees,
desirably less than 5 degrees, and preferably about 0
degrees, that is parallel, with respect to each other}.
Generally, the shape of coating extrusion aperture 136

25 is the same shape as the extruded core material spacer
element but has a slightly larger width and height to

allow for the thickness of the edge and face coatings,

i.e., preferably an equal thickness for the opposed
surfaces but with the provisc that the face thickness

30 can be different than the edge thickness. As apparent
from Fig. 18, the outer lands are located immediately
downstream from the outlet of the polymer feed cavities.

As with the inner land surface length, the outer land
surface length is alsoc important inasmuch as if it is

35 too short, the various coating materials can swell or
enlarge generally forming an arcual or bowed coating on

a surface where if it is too long, excessive pressure



t he sane downstream di stance, and the |like. Preferably, the outl et

| ocati on of each of the polyneric feed WO 97/ 31769

PCT/ US97/ 03040 -22- cavities is

| ocat ed t he was®3sst ance downstream from the core camtyyssroscayoi d

t he spacer el enment from being contorted, bent, flattened, etc.

Still further, the outward di stance of the various two or nore cavity
5 outlets with respect to the extrudedegore material can each be
different, or preferably at least two are the sanme so that the

coating thi ckness B¥iddep Hosunse whimh can disperbyvehe desicadi tspamen ets

can be |ocated oppaefdntOproject08s aOiFu1At ibAsaask C6Y HMH therSHP ke
hexagon, etc., 10 ol ygonal , arrangenent, or two or nore caviti€s can be

oppositely aIigne&%mtTlone another with the renaining cavities being
non- opposed with respect toAtbtkeughhBig. 17 shows. theeirelablipnshipsobft he

opposed cavi &y oultcm@t %aéfs and _oqt%QpQﬁlﬁldsF&@rf&rﬁ&@bh%aﬁﬁt%@ 1% and .
extruded - cord Rar apidf ok ERaudl 15018 3PN N dteRy Sretetne
will thus rel ate ¥&lerhdgeshirf ofr anyenperairdmess kandough.9., inneri ento be
S raove. A hosiosam s b nire ana SIstissettrier
190 uni ch i s fast heh g0 TSP ReR BRAEY,, or GsRPBHPor iSO Ends
di stributi oA%bl ockxist thasmme;disianseadrwaratnearofronothe exgievicayiy,
desired _pol yEREei eheBifhé AlarkdQlendtn?d RALYERA | Ke WYk ¢2at kAfle
as noted hereinabgyg, . The POLYMBLLC MRLEALE! cSBD R§elffa1 so that each
edge thickness of the polymer seal is equal. The same
is true with regard to the relationships of the outer
15 lands. Moreover, the length of the outer land (i.e.,
-longitudinal distance] is generally the same as the
inner land.
An alternative embodiment of the multi-cavity
extrusion die of the present is shoyn in Fig. 18. Fig.
20 19 discloses a left die half as well as a right die half
wherein generally only the front portion of the die has
been modified so that no outer integral land exists.
That is, the longitudinal axis of the multi-cavity
. extrusion die terminates at the terminus of the polymer
25 cavity exterior wall. Inasmuch as the remaining aspects
of the multi-cavity extrusion die as well as the various
feed blocks, for example, the bottom distribution block,
left side block feed block, the right side feed block,
etc., are essentially the same, they have not been
30 shown. As is shown in Fig. 19, the core cavity and core
convergent wall angles, the various polymer feed
cavities and convergent angles, generally equalized flow
rates and/or pressure, and the like, are all generally
the same as noted hereinabove and hence will not be
35 discussed. The same is true with regard to the inner
land length and aperture thereof. As with the multi-
cavity extrusion die embodiment shown in Figs. 10



25 to the manifold feed block fromany conventional supply source
such as a positive displacenent punp, a gear punp, an extruder, and
the like. O course, if two or nore different polymer materials are
utilized, twowo9mstzes nore different supply sources shoul d becvuséimes.
As 30 the polyneric material is punped into the manifold feed

bl ock, see Fig. 11, it passes through entry port 191 and enters

di stribution area 192. The distribution akea termnates in feed
supply channel s 193A, 193B, 193C, and 193D. Wthin each said supply
channel , an opti onalthiiaugh338, thentaviowslaspet@4Acf 1O0HE, k4 Crans 104brt

respectively, = gl §ame8y§mx}$@éfvaé@wl%aVﬁ§¥§§r§f \{&é{;\bg ”01»7%9

t he amount of polyneric terial a to a specl
PCT/ US97/ 03040 regard to gener ly the outeyqland lengtdy, thgcaPBrtuxe

core material, or td&herewoff,aeedothéhkike, andsphoerwilknmet hef _rtabeasaa?bus
exposed on a sy f aCQ'aQ.fher her GQ&?h%ES%baéateJ% RQl sl materi al

| eaves t he mani fol d feed bl ock roug respectlve outlet ports 5
195A, 195B, 195C, and 195D, edBf JAAVHAPS sOfi Mddfging mulddimdect eavity
four feed ports, i.extrisisn 84&BL01KACIng an ownet lh&BD;nsetesgscisvehat

of bottom nultl- di stehbid i 9p Plhock
of the feed ports 1417 rYtlfff"Bm'141c SpHL 82 BhOCHy %9%19' Savity extrusicn
to various feed bl oCRESas¥e TeaMisRd | fRFFh). haying; Mumesons: cche R bi¥eln

turn being 10 conmexpedstivea lsameli ingextayi3y) ohst bppodetl teAVbtNerwise
extrusion die. ThugumkeedsPehli 48461 SeLPRARSLS LNl .

Multiple cavity extrusion die 10 extrudes core
material generally about a spacer element as noted
above. Numerous different embodiments with regard to

15 the outer land insert can exist. For example, the width
of different spacer elements 31 can vary, e.g., as shown
in Figs. 20A, 20B, and 20C, but the outer land aperture
36 is the same. Thus, the edge thickness of the
polymeric material on the edge of the spacer element is

20 thicker in Fig. 20A than that shown in Fig. 20B, which
in turn is thicker than that shown in Fig. 20C. 1In all
figures, 20A, 20B, and 20C, the height of the 1land
aperture is the same and thus the thickness of the

. polymer coating on the face of the core material are all

25 the same. Alternatively, the width of the spacer
element can be the same as shown in Figs. 21A, 21B, and
21C, but the land aperture width 36 varies. Thus, the
edge polymer coating of Fig. 21A has a large thickness
on both edges of the spacer element, whereas the edge

30 thickness of the polymer coating in Fig. 21B is less,
and in turn the edge thickness of the polymer coating in
Fig. 21C is still even less. In each of the three
embodiments of Figs. 21A, 21B, and 21C, the height of
length of the land is the same and thus the thickness of

35 the face coating on the core are all the same.

As apparent from the outer land insert
embodiment of Figs. 19, 20 and 21, numerous spacer



feed channel 151 of left side feed bl ock 150. Feed 15 channel 151
extends fromentrance port 152 partially t hrough | eft side feed bl ock
150 at an angle so that the entrance to left die half 110A is greater
than a 90 woemammgd e. The polyneric material |eaves the | ebtraissposbaed

bl ock through exit port 153 which is connected to left 20 die port 114A

of left feed cavity 115A, see Fig. 16. The obtuse angl e between feed
channel 151 and feed cavity 225A fagplitates the flow of the
pol yneric material as well as prevents extrene back pressure and

t hus an unbal ancedismeyver paasshee avated fwith wia hcdre maeepeal tan8he

ot her feed Streag%m %%QnE%?tc$§l§doklth a ?§%&£bHE£ ﬂn lgﬁgr%4Q1E§§

directly connect 4B 0 ottom cavil
Feed port 141C of %wi dth ofi §%FFB€?PBnSH?J?‘6%‘R qué:scﬁ'ﬁﬁe&?wrt%nﬁ fight de
f eed bl ock dfadié¢ifetéitwhpabehaslemintancampoalryl62hantheéxskhesds of

port 163. The eXig; e nk:%?&’é?é‘:?%féﬁ\etrﬁ izbﬂgﬁeg'&l rctoat n %ﬁgg%yri ght

feed cavity 115C. Fee por onnect annel“ 181
of auxiliary feed9B dhe thickeess f Fihcrre %rq 58‘-23 aR@atings port
183. The eXidanpordryqf deesnghapmbinaBions tdesebabl y MoyuEeded tile 35

feed channel 171 qf.. %Q_p {g&&l ti'e?x?tﬁhﬂ an ULeryt ogr%‘gedirfsert %oannel has an

entrance port 172 and an exit P i SCconnetted to
top die port 114DUsflégption 3 \Wbe07P8EeE9 land insert thus greatly
PCT/ US97/ 03040 extends the capability or use oZ4a single éfeihd&iwidyaill5D.

As with feed chanpgh lple cLfffy extrud'ASeSndPing M bitehO1Thanaghlyise

angle with their |
integral part thereof.

A spacer element embedded within a core

material and a polymer coating as shown in Figs. 1-9 can

15 be formed in the following manner. A suitable core
material is added to core cavity 120. The core material

can be extruded through the cavity utilizing any
conventional extrusion means. A suitable spacer element

which can have an undulating, =zigzag, etc., shape is

20 selectively located by chute guide 105 and fed through
the central portion cf the core cavity and through inner

land aperture 131. Subsequently, seguentially, or
downstream thereto, the polymer coating is added or
applied to one or more preselected surfaces or areas,

25 for example, opposed edges of the extruded core
material, at a suitable and desirably equal thickness as

well as on the faces of the extruded core material. The
polymeric material is then extruded through the outer

land aperture. The outer land can be an integral part

30 of the multi-cavity extrusion die as in Figs. 10-18, or
an outer land insert fastened to a modified extrusion

die as in Fig. 19. The temperature of the core material

is such to generally soften the same and an appropriate
pressure is utilized or applied to cause it to flow

35 through the inner land, for example, by cold flow.
Similarly, the temperature and pressure of the polymer
coating are such that the polymer coating material is



respective cavity of the extrusion die. Referring now to
the multi-cavity extrusion 5 die, while it will be described with regard
to the above-noted preferred enbodi nents, it is to be

under st ood t &P 9RItee t he thi ckness of each polyner film  PCUEBHIOMY ¢ o
the core material can independently vary, an equal thickness on at

| east opposed surfaces is 10 preferred. The multi-cavity
extrusion die as seen in Fig. 12 has3B-core cavity 120 which is
generally cylindrical and contai ns spacer elenent 210 therein.
General |y postaftsned @inchithec BFEeseuYPet §S198ffEcienfithR apRKe WoFas
havi ng convergi ng veié scdfly mbtehigenandl by feow mareugh thewiduter thend

| ower portion, i onver t c SAMd Y-
Preferably, the Iocﬁé‘l']ﬁl& @H%g \%Iecﬁfécenégl sé sthébef%?de (()ES& <

| ongi t udi nal I 'y utidiaed wifd Pﬁﬁ%?ﬂ%%d"a%’ &epe&fi}bﬂ? 3PaB $he (Y OF
gui de 20 chat e omrebemaaeriabsecbzvl aneuppor tmeadeenpol gmendt shaverials

such that the spacej s Wﬁl SR SARHS SR CAbbUrkO6ALE Can pus W BLTY LG PO ©

mat eri al such as sho

shown in Fig. 1, orasher I&bo‘lt 100°fh5¢38°€) %é?%or?oé’r?FX (B 1603 g’ﬂdd
wor k, the spacer 25noreeldﬁmmamgrn fgeneratidue hesltecatrodcat tanyanauitt iZgo°F

t her eof . cjhe C%&:‘g:g%g%'l \tlmeéﬁgéﬁx%i wgh fo‘}”véﬁg' g'ﬂalymer

conical wall 122 haV|ng a “desi respect to
| ongi t udi nal ki s SeaH@Igican pdso FﬁchFée%ié\ﬁﬁ yErom a ‘E%nt-”@r 89 APyt

front-back axis 1212, obte cm)m/mtgﬁ,ncmd)rmaﬁe dapjpraiainh fingh eabsuveEpo to

i mpor tant i nasnuch 1a§m|0 i's too small, the pressure of the core
mat eri al being purrpgg or transferred throu%h the core cavity wll
deformor generally flatten GRJFEFPRY-sRee xRt flexibig Iaminate

ot her hand, if the 20onvefEgiylpe appesanb Sﬁlverﬁﬂ@:he is twrmsgr Eakmeburingl ant
flow of the Ee Yme ‘éftdﬁlnté al c%%%?.%gca%%ﬂ‘g {ald Og\.f&IEePJli)EetBQ' YR ﬁﬂd
entrap air rom ottom o ui chute 105" a e core coate
. formation of a core material about a spacer element and
subsequently the application of the polymer coating to
one or more preselected surfaces of the formed core.
The preselected surfaces of the core are in different
20 planes with respect to the longitudinal axis eof the
core. That is, when two or more coating cavities are
utilized, they coat surfaces which are generally not
portions of the same longitudinal plane or surface but
can be opposed (i.e., parallel) surfaces such as those
25 which exist in a square, rectangle, hexagon, and s
octagon, etc., or surfaces which are acute or obligue to
one another. Only a single extruder is required to form
the flexible laminate. Moreover, as set forth in Fig.
11, only one manifold feed block need be utilized to
30 supply a plurality of feed streams feeding the two or
more cavities of the multi-cavity extrusion die with
generally equal flow pressures and/or flow. The entire
process is conducted in such a manner due generally to
such parameters as suitable core convergent angles,
35 suitable polymeric coating application angles, suitable
land lengths, and the like so that the shape of the
undulating spacer element is substantially and
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- 25- spacer elenent. Suitable convergence angles fromcenter

line 121 to converging wall 122 range from about 30 to about 60,
desirably f™oPHHIR 35 to about 50, and preferably fProOmUseymaeso37 to
about 45 degrees. During 5 operation of the nmulti-cavity extrusion die,
as the spacer elenent is drawn through the core cavity filled

with core material, the core material is-&gplied generally to both

faces of the typically rectanqul ar el.epent as well_as to both edges

t hereof. 10 %areyer%%gatng Rt ] 9eg§ﬁm§ r I EFeGhe core

cavity inner lands 130 are hdleadhoascputignesiwitleddhe Patentagtatetedsee

Figs. 10, 12, 16, thd B&St 1@bdecaty O%referred"“bﬁboafﬁex?@_ hQEegie%rn V\@%é 124
ex

| ocat ed towards tt}_e ackside 118 of .the,extrusion die and an erior

wal | 15 126 | 0CFEE t ofBPdsSTRRS £ 1Pt thiedeiFYERLIoR hd sy BOt Themited
angl e of theS5i nt etihgrersl,| bukt hathepcry the shepe of tHeomgttuHedatlaithe.

axis (i.e., centerline) 121 is generally greater than the core
convergence angle and is generally from about 50[err] to about
65[err] with fromabout 20 55 to about 65 being preferred, whereas the
exterior wall angle with respect to the die axis can generally

vary from about 65[err] to about 85[err] with fromabout 78[err] to

about 83[err] being preferred. These angles are generally i nport ant
to allow an equal coating thickness to be 25 applied across the entire
wi dth of the one or nore surfaces being coated as well as to achieve
simlar or equal pressures and/or a bal anced or equal flow of the
pol ymeric coati ng. ' As especially shown in Fig. 18, opposed

and 30 substantially parallel inner |and surfaces 130 (i.e.,



generally less than 10 degrees, desirably less than 5 Umwmﬂtumwﬂnm
s *

preferably about O degrees, i.e., parallel wth resp

anot her) are | ocated between the termnal or outlet portion of the
pol ymeric feawlod3%31769 caviti es and the end of core convergi ngPGEUSITIRE4O The
| ongi tudi nal |ength of the inner |and surfaces, i.e., the distance in
the longitudinal direction or die axis WO 97/ 31769

PCT/ US97/ 03040 -33- -26- i s inportant

i nasmuch as if the length is too |ong, too much pressure is applie

to the spacer el enent which causes the lateral undul ations, :

projections, etc., w@abers crarMhrstyg:t ed, reduced in size, or flatten, etc.
On the 5 other hand, if the length is too short, the core

material applied to the spacer el enment upon egressing . frominner
| ands 130 woul d expand so thdt- i ndt eBBiBRYY Sealf of @F nFPRHPEf FPAXLE and

rectangul ar shgpe ceg£lirayiag ifCervenind pROerspiesebérwededdeditheteitwo

t he sides thereof 0 [ nd be _ar . we A suitable
i nner | and | \é\fr%%%qls pgeneeir.al %&%F%m %l?out%%%'@gt%p g’ gﬁpgffa?, baned
desirably from aboustIuEure alsaid Brhitaryngept eferppl§ing f rom about
3/16 to about 1/4 inches. a) at least Segdenidrdiyre OfiBht @bnithauspacer

St e oo oS S A, 5 IR SRR ML BaLERt e
by the one orl@more, tvye eipnasing tegky surfacesiyner feed cavities, the
termnal or outlet portion pb) iterpsd st SohecaHAE bgiveeial Nneehthandss130
and outer along said length and between said at least two opposing
tacky surfaces and
c) at least one spacer element continuous
15 along the length of said unitary seal partially embedded
in or embedded in said core material having a width and
a thickness, said at least one spacer element, by having
greater width than thickness or by having at least one
bend in said spacer or combinations thereof, having at
20 least twice the rigidity to a compressive load, when
said load is applied along the width rather than applied
along the thickness,
wherein the adhesive film is compositionally
different than said core material.
25
2. A unitary seal according to claim 1
further including from about 5 to about 50 weight
percent desiccant selected from molecular sieve,
zeolite, silica gel, calcium oxide, or activated
30 aluminum or combinations thereof and wherein said at
least one core material has at least 2 weight percent
more desiccant than said adhesive film based upon the
weight of the core and said adhesive film.

35 3. A unitary seal according to claim 2,
wherein said core material and said adhesive film and
said core material comprise an isobutylene based polymer
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20 lands 135. In the preferred enbodinent of thelmul“ I m " II
I nvention, the pressure and/or flow of the polyneric A [ :

in cavities 115A and 115C are desirably equal so that the two edges
of the pref &¥02u31769 rectangul arly extruded core nateri alPCruRIanNd4ng a
spacer 25 el ement enbedded therein are of equal thickness, see

Fig. 8. The thickness of the coating on the faces (sides) of the
core material are also desirably of the -34- sane thickness although this
t hi ckness may be different fromthe edge thickness. The flow rate of
the polymer 30 c¥didPkagtisdzedntrol l ed by the pressure at which it is
fed through the feed cavities, by the tenperature t hereof, or both.

For exanple, as the tenperature of e coating materi.al, i s increased,
. %%esgg%t%% oG Xivd ¥éed caviti es.

| ess pressure is requi red OCTOSIPE’gil
35 Aternatively, |ower aterdrast uprefirgenand |secansyutransparentmcozased
preﬁsllgred Gener al | yraddiucdniC Opaheds Qémﬁ@ﬂ? havil yHakiag, "egeat2h1 0¥

eac eed cavity i -t-hi 4N 73 9 . .

bet Usoss 050a0  Badifll Mesaces spdled’s -%?‘-eral.ly findte PisHRRFE apl v
within 10 percent ,2RARF pfarer appgh othexny gRAn & paridamny okesichlocakeed

It is generally i rgig:{ébﬁmgt aabngheh%@wiphelzﬁiear@ﬁ%ﬁ tffiﬁ%légan&h@e&%& ous
L ot o oV il - p SRVELELL GRRL gl al0eT sk 2 g et
nmore coatingt®n t rRaidbpembersar ssadf vedtarnyl sealuomprdsing  anount of
coating applied to the oppoaipt ﬁpsﬂé£§€€bnér(longitud|1ﬁhm hBBEEevE Naf1d hey
pressures are the p%%célh%o\ﬁ%rébgu%ith said first and second members or
at least one film contacting at least said first member
and another film contacting at least said second member;
1s b) at least one longitudinal core material
located between said at least one adhesive film, ; and
c) at least one longitudinal spacer element
substantially perpendicular to the planes formed by said
first and second members and having a width of less than
20 or egual to said finite distance, said at least one
spacing element being bendable perpendicular to its
width, said at least one spacing element extending
substantially along the length of said unitary seal, and
said at least one spacer element adhered to, rartially
25 embedded in, or embedded in said at least one
longitudinal core material,
said adhesive film of said unitary seal being
compositionally different than the composition of said
at least one core material and at least a portion of
30 said longitudinal core material being located between
said spacer element and a gas space defined by ‘said
first and second members and said unitary seal.

5. A composite structure according to claim

3s 4, wherein said adhesive £film has greater weight
pexcentage of tackifier resin than said at least one

core material and wherein said tackifier resin has a
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10 feed cavities can opti onal ly contain a flow splitter, Ju!mmug“'ﬂﬂﬁ”“!“

pi ece of nmetal (not shown) which generally extends ac
cavity aperture (desirably the top and bottom cavities 115D and | 15B)
and insures twaw31769 equal anounts of pol ymer coating are BEEHESE0340 .

through 15 the entire cross section of the cavity opening.

After the various polyneric coatings are applied to the extruded core
mat eri al spacer elenent via the pol ya®s feed cavities, it is
subsequent |y shaped by downst ream coati ng extrusion aperture 136

| ocated 20  bet wemumoaeréragé pabscukar aveigharal |l@ssoghan LAnG0O.
surfaces 135 (i.e., generally less than 10 degrees, desirably | ess
than 5 degrees, and preferably about 0 degrees, that is parallel,
with respect to each other). General ly, the shape of coating
extrusion aperture 136 25 ©s t Becompesihapstaucture exerming dre Fdaiar i al
spacer g enert, wereaﬁ saihlsaﬁéyw@rmrm Wa@! FrandaBeaght €& about

[ f h h
gr e? \évr aglr yt aﬁ thg:g%e%se&% 82: §eefglegfe" oSBbégaggﬁlk ngguﬁxé%e%alb‘{lta% 157sthe

proviso that the f=oe tduzekmeserical Y@@nllﬁ@Sdltﬂfa@rém wWetightt pereens of
thi ckness. As app%ra%t tacklflferromfx‘x& sdfa Wbegaut grerbaﬁes t%m&@e@t%i

i medi ately trea e outlet.of th ed cavtles
As with the inner \A%Ss?ﬁ*fg% Eer?é‘teh ?héeﬁfﬂ'%r gﬁglax is serr 85Ferdgt h
i s al so i nporitdant m&%cpeasent i gréat®s thamwdrsiseid, sheleast mmz cwatE ng
materials can swel lhz@kyrial. €nl arge generally form ng an arcual or bowed
coating on a surface where if it is too | ong, excessive pressure
WD 97/ 31769 PCT/ US97/ 03040

7. A composite structure according to claim

4, wherein the weight percent of desiccant in said at
15 least one core material is greater than in said adhesive
£film.

8. A composite structure according to claim
7, wherein said at least one core material has from
20 about 5 to about 50 weight percent desiccant and said at
least one adhesive f£ilm has less than 12 weight percent
desiccant and the weight percent of said desiccant in
said at least one core material is at least 2 weight
percent higher than in said adhesive film.
25
3. A composite structure according to claim

4, wherein the adhesive film has a greater modulus than
said core material.

30 10. A composite structure according to claim
4, wherein the core material has a greater modulus than

said adhesive film.

11. A composite structure according to claim

35 4, wherein said unitary seal further comprises a barrier
film in direct physical contact with a space between

said first and second panel members and said unitary
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corent proj esttone’or ot a1 onsac oyt attem nachec- SRS MO 1IN

Al t hough Fig. 17 shows the relationships of 5 the inner and outer [ands
bet ween f eewooasimdes 115B and 115D, whil e not shown,PCWU$93/03040 he
under stood that the rel ati onship of any remaining |ands, e.g., inner
and outer lands between the left and right feed cavities 115A
and 115C-are simlar. For exanple, the +m®er | ands 10 exi st the sane

di stance downstream fromthe core cavity, have t he sanme | and | engt h,

and can be set b&eRli pBdsiRecontinuemspRATY ARAURE dpneydpgripheraigseri al
so that each foredde FirdinC KRGS anftakhespallyarl saall Fsreduahda Skeohane

is true with regard otpﬁrelationships of the outer 15 | ands.
Mor eover, the | e%@fnﬁtl PefRET8ut er 1 and (i.e., _longi tudi nal distance)
I's generally the same as the I nner | and. An

alternative seanbod! rreg_t of tpe rmléémw'delgstr_ucclwe aldioad | ]g.ekbe;af cnlaem
present is shown_.in Fi : . c s t . as
wel |l as a right &Pé h%%rél% SQ’ erbga%nng?gﬁng*'ﬁyagggy ﬁegf rbon Zelp%?t |L8n of
the di e has vopagalasdiin amish ahaleast ogner amtefel cPERdmakerial
That is, the | ongrbmdengbradgSs@{dt §€aTetd tdpLdeyi ty extrusion die
term nates at the term nus of the polynmer 25 cavity exterior wall.

| nasnuch as the renai ning aspects of the multi-cavity extrusion die
as wel | aslOhe various 13. f ceccPmRRIdse Sfrustaxsl accerdipgt tenrlaim

g: st rk i bution bIt ogk, whereihezs.biai darhiesk ffiged Kaé)ﬁikesé h&t%ﬂhbo§£ﬂﬂléeed
ock, etc,, are_e nt i y : e no

shown,  As i s snSFAPACEIACaroa ey ubds, SBRadrg kel YRy DOk "ERN dogn -
wal | angl es, theldaBr¥88 pdi-grdr fhar said wnigamessaad coiraWgensaddgl es,
general ly equal i pagrfikeweilm. rates and/or pressure, and the like, are all
general ly 1 t he sane as noted herei nabove and hence will not be 35

di scussed. *>The same is true with regard to the inner .~ land |l ength and
aperture thereof. As with4he InfiqQurosite stEagtpyecREFASAdRIdre ehdBli nent
shown in Figs. 1@, wherein said at least one adhesive film is comprised

of a polymeric material having a primary Tg at least 5°C
lower than the primary Tg of said at least one core
20 material.

15. A composite structure according to claim
4, wherein the combined thermal conductivity of said at
least one core material is at least 10 percent less than
25 the thermal conductivity of said adhesive film.

16. A composite structure according to claim
4, wherein said adhesive film is curable under
conditions where the at least one core material does not

30 cure. -

17. A composite structure according to claim
4, wherein said at least one spacer element comprises
metal spacer element undulating along its length.
35
18. A composite structure according to claim
4, wherein said at least one spacer element comprises a
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Y\?Q??/Slmg t hrough 18, the various aspects of FEZ/ gﬁ'?z/r OSH‘H“JMILI“I“M”“"I

are the sane as above described integral outer land with regard to
general |y t havaoswavesdl and | ength, the aperture t her eofPCTAFR7/03940 |. | ke,
and thus will not be repeated but 5 rat her hereby fully incorporated by
ref erence. The advantage of utilizing multiple cavity
extrusion die 10 having an outer |l and insest-35 is that only one or a
couple of the nultiple cavity extrusion dies are required (each

havi ng numer ous, ralsstigl y oxi0 celhekpsini ver| amgossddnked 35 rudbbegpposed

to ot herw se JHMRRHS orBdrg@sbbY . extrusi on dies.
Mul tiple cavity extrusion die 10 extrudes core material generally

about a spacer el enent as noted above. Numerous different enbodi nents
with regard to 15 the outeidlandl ¢ompositeastavicture Forordimplwy d¢lwmim

wi dt h ofs di f faer e«%:amacgal&lm@hsc%n@agba@ﬂelsment @émgmws an
in Figs. 20A, 20B, "‘é‘%’ 2# llfft t he outgr Ign g turf"c 1S t he
same.  Thus, t he MR EATE ABLLRAFS, RE mefal with cellnlogic, R1asr 1
edge of the spacer cat @nerwpssdirBed rubbeker in Fig. 20A than that shown in
Fig. 20B, which in turn is thicker than that showmn in Fig. 20C In

al | figures, 20A, 20B, .and 20C, the height of the |a aperture
is the sane and thus the thi aanesé RIS te Sgr“ﬁ&?ﬁe?c‘&%’é‘g’r% ©h A ace
of the core i eri #, whereih Ed coxigematenial Aldladest avEbamed iyt of
the spacer ic material.

21. A composite structure according to claim’
4, wherein said adhesive film comprises an isocbutylene
15 based polymer.

22. A composite structure according to claim
4, wherein said at least one core material comprises an
isobutylene based polymer.
20 ’
23. A composite structure according to claim
21, wherein said at least one core material cowmprises an
isocbutylene based polymer.

25 24. A composite structure according to claim
21, wherein said spacer element comprises an undulating
metal strip.

25. A composite structure according to claim
30 24, wherein said isobutylene based polymer is at least
20 weight percent of the polymers of said adhesive film.

26. A composite structure comprising at least

a first and second transparent or translucent panel

35 members having facing, generally parallel surfaces
spaced a finite distance apart from each other and a
unitary seal located generally along the peripheries of

TIIfiiiFﬂiﬁlTTﬂlﬁll



el enent can be the same as shown in Figs. 21A, 21B, and ﬂﬁm:ww)u’“wﬁ”“l
| and aperture wdth 36 varies. Thus, the edge pol yner

21A has a | arge thickness on bot h edges of the spacer elenent,

wher eas t hewedgst 0 t hi ckness of the polynmer coating in Ecgmsﬂ'mﬁmos_l ess,
and in turn the edge thickness of the polynmer coating in Fig. 21Cis
still even |ess. In each of the three enbodi nents of Figs. 21A,
21B, and -21C, the hei ght of length_of_the land is the same and thus
t he thickness of 35 the face coating on the core are all the sane.

As apparent from shedofiiest| and s&aseid memberaybadi pApbiedl Ri@scadtO wizd and
21, nunerous spac ; 7 . :

ST LSO 03040 Ehe féc?ng YR-24631782 saia members, said ynitary seal
coated with a cor E°FRFEFEBE and subsequently coated with a pol yner
coating wherein the wa ltdr dfeaditl baeecadheagiace £ 1¢mesemt Bneaus \aa.b)&g t he

hei ght 50f dh Lengl %btﬁpQﬁ?rs§%§”8H3§?§ﬁns¥§iy11Eh§h&QE8§Te %ngﬁgt

di fferent spacer enen é‘%e
t hi ckness of di ff@F-Eht sﬁéﬁyﬁfé?ﬁ& ARde sesan ng@mbers' eanopar pf spidngt
conbi nati on theredkast dhéecaditdsivé Pilms con@utelingand 1&gl adan riagy from

I nsert to insert. | of nd _.nserf_thu reatly
10 extends the capa% L%A;# oréﬁh‘s:felggf caér{s.&r?%l&%? éé g‘ agg a%alél 3edonid
mul tiple-cavity e%ﬂ“ﬁ%?bn di e having no outer Iand as an i nt egr al
part thereofo b) Aas[lasast eineTebire cnbedssl Widdiivedabeewgen

material and a pOLYQRr,£OAliLNY &% SAWMLIVE Fid%; dnd can

c) at least one spacer element continuocus
along the length of said unitary seal having its maximum
rigidity substantially perpendicular to the planes
15 formed by said first and second members and said at
least one spacer element adhered to, partially embedded

in, or embedded in said at least one core material,
said at least one adhesive film being
compositionally different than the core material and
20 increasing the cycles to failure of said unitary seal
by a factor of at 1least 1.25 with said cycles and
failure as defined in CAN/CGSB-12.8 M90 § 3.6,5 over a
comparable unitary seal having the same spacer element
. and core material and wherein the adhesive f£film in said
25 comparable unitary seal is identical in composition to

the core material.

27. A composite structure according to claim

26, wherein said adhesive film contains a larger amount

30 of tackifier and glass adhesion promoter on a weight
percent basis than said core material.

28. A composite structure according to claim

27, wherein the factor for increasing cycles to failure

35 over a comparable seal is at least 2.0 and wherein said
adhesive £ilm has at least 2 weight percent more
tackifier and at least 0.25 weight perxcent more glass

i




1.5. be formed in the fol | owing manner. A suitable core |m(ummmmlmm

added to core cavity 120. The core materi al can be ex mough
the cavity utilizing any conventional extrusion neans. A suitable
spacer el enwde31769 Whi ch can have an undul ating, zigzag, BEBUSY7HMMPe. | s
20 selectively |located by chute guide 105 and fed through t he
central portion of the core cavity and through inner | and aperture
131. Subsequent |y, sequentially, or -39- downstreamthereto, the

pol ymer coating is added or Iled to one or nore _preselected
surfaces or areasaGQSSIOnfBFom%R%ﬁp n S RRFe ARFEFiadf the extruded
core material, at a suitable and desirably equal thickness as

wel | as on the faces of theﬁgxtruq§dcgg gsgggergé% %FK%) to ¥H§ it er

material is then extruded t h the o erture
| and can be an i nWBgrainpsgid nesjve fdlphes- %&uﬁ%ﬁﬁteﬁtWﬁégéﬁ RRECRRE i n

Figs. 10-18, sor morealaiti€iekanthd nserlieaast ensd twaightodidddshteXxhdrsi on
die as in Fi g. 19?%IQS tam%rd.%hurérgﬁxo{&e ERES r@lq{légre mate%r:.ﬁ le;

general |y soften € Same utirize
applied to cause Whergip| osprid 9¥ﬁ%u®ﬂ'{qﬁéq’hn§i’°@ﬁ&r ?-ﬁr _x aFptane by
cold flow Sksipathd, the tenperature and pressure of the pol yner
coating are such that the polyner coating material is WO 97/ 31769
PCT/ US97/ 03040 softened and the pressure is sufficient to apply
it to 10he core materid- afd BB FL-GAVikYogFRTERECBUEEe fondtorming

aperture. The asppskible lagAipatat doftadiihg A €888E€udinal undulating
spacer element thexrein, comprising:;
a single extrusion die having a core cavity
for receiving a core material and the longitudinal
1s undulating spacer element, said core cavity having a
convergent wall, said die having inner land surfaces, a
core extrusion aperture located between said inner
lands, said convergent wall directing the core material
to said aperture and applying the core material to at
20 least a surface of the spacer element and at least
partially embedding the spacer element, said inner land
surfaces lccated downstream from said core cavity and
having a sufficient length so as to maintain the
undulation of the spacer element, and
25 at least one polymeric feed cavity in said
single extrusion die for applying a polymeric coating to
at least a surface of the core material, said polymer
feed cavity having an ocutlet in said single die located
downstream from said inner land surfaces.

30
3i1. A multi-cavity extrusion die according to
claim 30, wherein the number of said polymeric feed
cavities is at least two, and wherein the outlet of said
polymer feed cavities are shaped to form coatings
35 located in different longitudinal planes.

32. A multi-cavity extrusion die according to
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AT AR




utilized will naturally vary dependi ng upon the type of mﬂﬁﬂﬂ u""l]l I“[
materials or one or nore polyneric materials ut|||z

tenperatures can thus widely vary as from about 100[err F (3 [err]C)
t o about 600GFewrdired 316[err] C) and more desirably fropepbSetiosedo
175[err]F (79[ err]C) to about 250[err]F (121]err] Q. Appropri ate
pressures as for the polyner 10 coating can also vary wwdely as from
about 50 to about 2,000 or 3,000, apd _nore desirably from about 500
to 1, 000 psi. In sumrary, the preformed flexible

| ami nat e 200cDéih halpr&afélteu{lvsaiao'au':i&hlb% foL{gd P_ %I W

sequential coatin gener lJy the initial

core materi al abogqg‘{ space‘feéeq are  SubsEanEARLyYt héhappFF@at i on
of the-pol ymer coaliskpnae downst@'ﬁemofrmrsazm esekecdeik g ukhdc eacdhding
formed core. 2 NRaHeeabosked: R 2ae £akek Mo bl Uoliml il ffre”t 20

pl anes with respect, ¢ Ion I_t udi nal _axis of
when two or n%re c%aa]té)r?gq gl&yeout etSytj | | zed t hey coat surfaces

whi ch are general ly not portlons of the sane. Iongi t udi nal pl ane or
surface but - can be opaasech Ghusk+- Rty Sklrsiida At SUER A LN0Se 25
ic exi s in

i34
etc., or surfaces S g%r‘e‘”?@ﬁ?éno?goﬁ??iﬁué“f% said mBﬁE b%@h‘é‘#r @my a
si ngl e extruder i f4egppPersddt bofeash other,t hndf dinsardilre tanbBasgid NbEEsver ,

as set forthdn Fileind surfadés 8PkYoppSse@Nd Ul 8L ThQ'rOCk need be
utilized to 30 supply a plurality of feed streans feeding the two or

nore cavities of the multi-cavity extrusion die with general ly equal
fl ow pressures and/or flow 3%he Femultd -cavitypexmassidrs dienslicbeding tsgich a

Tener due gener adieikO 33, wnEYERAPAAICLELECAS SUkAD! P BaGROVELIPN

angl es, 35 sui t | cat1on angl es ab

ric _coa
land | engths, and™ 539 k g‘{ﬂ%ﬁs§ “g'ﬁﬁ ga’b‘ﬂs {4F& locatedariagens to
spacer el ed@ént the eéBEStaﬁtth¢lyongznuﬁlnal spacer element.

35. A multi-cavity extrusion die according to
claim 34, wherein said outer lands are located in an
insert secured to said single extrusion die.

20

36. A multi-cavity extrusion die according to
claim 34, wherein the angle of the core cavity
convergent wall with the longitudinal axis of said core
cavity is from about 35 to about 50 degrees, wherein

25 said one or more feed cavities has an angle with the
longitudinal axis of said core which is Qrééter than
said core convergence angle, and wherein the length of
said inner land surfaces is from about 1/8 to about 7/16
of an inch.

30

37. An extrusion die, comprising;

a single die having a core cavity located
therein for receiving a first material,

an inner land aperture for shaping the first

35 material therebetween;

at least two separate feed cavities located

within said die for applying at least a second different
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- 32- preferably not affected, deforned, or

Wil e in accordance with the Patent Statutes, t he best node and
preferred enwolpmams has been set forth, the scope of ROTESIHI®M i on
Is not limted 5 thereto, but rather by the scope of the attached

cl ai ns. [err]

- 33- 1. -Aconposite structure conprist+4yy at least a first and second

transparent or translucent panel nmenbers having facing, generally parallel
surfaces spaced a @g@terdalyceahing &R ﬂ@nééaﬁﬁ‘grﬁlﬁsrfoma&&é‘ Rade haridfped
unitary seal |ocatehwenesabeing 08gatba pOwhPELEARSELIM S firrtdr aAha
second nenbers, inaph %Lgal contact with the facing surfaces of said
menbers, said unitaF§ seaF‘conprising a) at | east one longitudinal core

mat eri al _
5 38. A single, multi-cavity extrusion die

according to claim 37, including at least an outer land
aperture for shaping said second material, said outer
land aperture located downstream from said at least two
separate feed cavities.

10
39. A single, multi-cavity extrusion die

according to claim 38, wherein the outlets of said two
or more feed cavities are shaped to form coatings
located in different longitudinal planes, and wherein
15 said two or more separate fesed cavities are located
substantially the same distance downstream from said

core cavity.

40. A single, multi-cavity extrusion die

20° according to claim 39, wherein said inner land éperture
comprises at least two opposed and substantially
parallel land surfaces, and wherein said outer 1land
aperture comprises at least two opposed and
substantially parallel land surfaces, and wherein said

25 core cavity is capable of receiving a spacer element and
applying a core material to at least a surface of said

gpacer element.

41. A single, multi-cavity extrusion die

30 according to claim 38, wherein said feed cavity has an
interior and exterior wall, wherein the angle of said
interior wall to the center line of the core cavity is.

from about 50 to about 65 degrees, and the angle from

the exterior wall to the center line of the core cavity

35 is from about 65 to about 85 degrees.
42. A single, multi-cavity extrusion die
T



b at | east one |ongitudinal adhesive filmin physical con

CZJre mat eri al and adhgri ng said core materi al topsgi d first Umummmﬂ”“'
menbers; and c) at least one longitudinal spacer elefrent

subst anti al WP 33828ndi cul ar to the planes forned by said fircrusstdsecond
menbers and having a w dth, measured perpendicular to said panel nenbers,

of less than or equal to said finite distance, said at | east one apacing

el enent bei ng bendabl e perpendicular to i-gg-width to an angle from 2[err]

to 150[err] w thout changing said width of said spacer elenment nore than

one tenth of one FEsCaWiingsgpdcdtineast shereiny sdBieniteaxiond Bgerture

substantial |y al ong 1Rede@N8hAnOkagal dnHBE! BLYgS said at |east one
spacer el enent adhered tqlo partlalal y enbedde d §ﬁér 1ﬁ%'edded in said at

| east one | ongitudinal core material, sai d adheS| ve filmof said unitary
seal being conpositionally dBtf er @nt simgbe ¢ hewdardpoaviten eftxkaaiibmt gieast

one core nate&rial aedralinkeasd éla%t'@dﬂ O@zhé%Q I angid u |

mat eri al bei ng Ioiat eg ge%’we %ﬂﬂs acer ﬁt anéi a@ég@ scaacg:ydeﬁ ned
by said first and §&85f cg%rlf §°§e%ﬁld 1"2"31” 1andgngrdi t e
structure accordi Wgereiol aisaif vd:netern iand adiesi Mecdtiddn hammgacately

wei ght per cent agedebmbaekhhi £foheshiat Bodq S@ivi@}, | east one core nateri al
and wherein said tackifier resin has a nunber average nol ecul ar wei ght of

| ess than 10, 000.
10 44. A process for extruding at least a

coating material on at least two different surfaces of
an extruded material within the same die, comprising the
steps of;
extruding the first coating material within
15 said die; .
subsequently extruding on a preselected
surface of said first extruded material a second
material and extruding on a different preselected
surface of said first extruded material a third material
20 which can be the same or different than said second
material, and
shaping said second and third materials to
form a desired coating configuration on said extruded
first material.

25
45. A process according to claim 44,
including applying in said die said second and third
materials the same distance downstream from said
extruded first material.
30

46. A process according to claim 45,
including feeding a spacer element to said die and
extruding a first coating material on at least one
surface of said spacer element, including shaping said

35 first material by opposed land surfaces, wherein said
second and third materials are the same, and including
shaping said second and third materials by substantially
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-34- 3. A conposite structure according to claim2, wher egylulls"ﬂ""m"lllI”II'
adhesive filmhas fromabout 2 to about 50 wei ght percent of i
tackifier, and said at | east one core material has |ees than 20 wei ght oo
percent of saiVOPHIFYier, and said weight percent tackifier BECTAAITD3040

| east one adhesive material is at |east 2 weight percent greater than in

said at | east one core material. 4, A conposite structure according to
claim1l, wherein the weight percent of desi-a@ant in said at | east one core
material is greater than in said adhesive film 5. A conposite

structure accordi ng PBPRFES nRUt RArAdiel Jdand surifeges.one core material has
fromabout 5 to about 50 wei ght percent desiccant and said at | east one
adhesi ve filmhas less than 12 wei ght percent desiccant and the wei ght
percent of said desiccant in said at | east one core material is at |east 2
wei ght percent higher than in said adhesive film 6. A conposite
structure according to claiml1l, wherein the adhesive filmhas a greater
nodul us than said core material. 7. A conposite structure according to
claim1l1, wherein the core material has a greater nodulus than said adhesive
film 8. A conposite structure according to claim1l, wherein said
unitary seal further conprises a barrier filmin direct physical contact
with a space between said first and second panel nenbers and said unitary
seal and in continuous contact around inner peripheries formed fromthe
unitary seal and said first and second panel nenbers.

This Sheet Has Been Re‘ilaced
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9. A conposite structure according to claim8, wherein said barrier film
acts as a barrier to volatiles in said at | east one or nore core nateri al
fromentering said seal ed space. 10. A conposite structure according to
claim 8, wherwioprsaiéd barrier filmhas | ess total volatile oPGEM#SET03040 .

mat eri al s upon exposure to UV in CAN OCGSBf%l2. 8- M0 4.3.3 than said unitary
seal without said barrier film

- 35- 11. - A conposi Lgogy ructure accordi to claimi1, wherei @éai d at

| east one adhesive fflmis conprised of ‘E@ ymeric material /having a
primary Tg at | eg I jrary Tg of said
core material. N accor di rg4pa_cha

.C. lower than t
A conposite strye
gonductivity of

| east 10 peFiCeR fthaB20 t heqlhx 0 Apndeoi vity of
film 13. A co N ture acc baiml, wh
adhesive filmis rafll e Under condit ﬂ: he giol ea
mat eri al does no ~
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14. A conposite structure according to claim 11, wherein said at |east one
spacer el enent conprises netal spacer elenent undul ating along its |ength.
15. A conposite structure according to claim1, wherein said at |east one
spacer el enentW@8#P1Ses a plastic or cellulosic or crosslinkBETRSHRIP400r
conbi nati ons thereof. 16. A conmposite structure according to claiml1,
wherein said at | east one spacer el enent c%/ﬁpri ses an undul ating | am nate
of metal with cellulosic, plastic, or a crosslinked rubber. 17. A
conposite structure according to Claim1l, wherein said core materi al

I ncl udes a foanmed polyneric material. 18. A conposite structure
according to claiml, wherein said d@®Bhve filmcg ggd ses an i sobutyl ene

based pol yner. 19. A cpgagite striggg(y according cl ai &é wher ei n
£y Po

said at | east one core materi conprisesyjan i so ene b | ymer .
20. A conposite structure accorg§ling to cl/gi m 18, erein gaid at |east one
coré material conprises an i t a S '
N
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REPLACEMENT SHEET - 36- 21. A conposite
structure according to claim 18, wherein said spacer el enent conprises
an undul ati ngw@bpeasd i p. 22. A conposite structure according to claim
21, wherein said isobutylene based polynmer is at |east 20 wei Botrupenosedst of
the pol yners of said adhesive film 23374 conposite structure conprising
at least a-first and second transparent or translucent panel nenbers having
facing, generally parallel surfaces spaced a finite distance apart from
each other and a unitary seal |ocated generally along the peripheries of
said first and second nenbers, in physical contact with the facing surfaces
of said nmenbens, said unitary seal conprising a) at | easP one

| ongi t udi nal (dore materi al b) at | east one |on udi nal adhesive fiMNn
in physical TTontact with said core material and adtrering said material fo
"said first and second nenbers; and c) at | east S
continuous alpng the length of said unitary seal
rigidity substhantially perggndi'

SUBSTITUTE SHEET (RULE 26)



o e ——

di fferént than the core material and increasing the cycles to failure of
said unitary seal by a factor of at least 1.25 with failure as defined in
CAN CGSB-12.8 MO 3.6.5 over a conparable unitary seal pevossgoiond . sane
spacer el enent and core material and wherein the adhesive filmin said
conpar ahlye sumitsBry seal is I dentical in conposition to the core materi al.
-37- 24. A conposite structure accomggeng to claim 23, wherein said
adhesive filmcontains a | arger anount of tackifier and gl ass adhesion
pronoter on a wei ght percent basis than said core material. 25. A
conposite structure according to claim 24, wherein the factor for

i ncreasing cycles t® failure over a conparable seal is at Iea%_ .0 and
wherein said adhesi®e filmhas at |east 2 weight peLcent nore kifier and

at |east 0.25 wei ght\ per cent noree=s=m®sadnhesi on ter than siid core
mat eri al . 26. A conpagjfEes=acc@E&ding to cl aim 25, erein sai &I dhesi ve
filmhas at

nF percent nore tackifier il east 0{Wilwei ght
At ey i al ﬂgwherein
-

Fw g (u)ll .
i:
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-38 - said first and second nenbers, in physical contact with

the facing surfaces of said nenbers, said unitary seal conprising

a) at |east woeuadbesive filmcontinuous along 5 the | enfftHY m%”é{’d
unitary seal, in physical contact §/6 wwth said first and second nenbers,
or one of said at | east one adhesive filnms contacting at |east said
first - menber and anot her contactijng at | east said second

menber; 10 b) at | east onejcore mat er“eg | ocat ed bet ween

said at | east one adhesive fi Ilao.qnd { c) at |east one spacer
el enment conti nuous al ong t hexl ethh of sgid unitary seal having its

maxi num rllb@d'i subst ant i a"l:jfy per pendi cullar to the planes 15
. . . (e
formed by said first and secornyd ngnberg and;sai d at | east one spacer
el ement adhered to, partyallylenbadded or enbedded in said at

}

| east one core materi al , ast one adhesive film

bei ng conpogigi-enalll y differlent fhan the core e iyl and 20
increasing the cycles to{failure gf saiid uni:tary seal by a factor of
at least 1.25 with said dycles an failure as defined in
CAN CGSB-12.8 MBO0 34fpslover_a ¢onpaljabl e uni § i 59} havi ng t he
same spacer el e and corg mat érial tand et i n 5% adhesive film
in said 25 c%%wpla{y geal is ifle 1D osition to
the core material }}5D~-4r A \'\;L'ZT'." “Loppost td] stey¢B@ e according to
claim 26, wi2Aei n—gpf d adhesi) . i Larger_ampunt
Sxy
126-——|-—"" ‘.

FIG.- 16

1H1OA

m]m
|

Liilntiﬂ.
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30
basis than said core materi al
according to claim 27, wherein the factor f

of tackifier and gl ass adhesi on pronoter on a wei ght

per cent
28. A conposite structure
or increasi

ng cycles to
2.0 and wWE%@F%Wgﬁﬂﬂ-

failure 35 woowsr7ém conparable seal s at |east
adhesive film has at least 2 weighfs percent nore tackifier and
at | east 0.25 weight percent nore gl ass WO 97/ 31769

PCT/ US97/ 63040

-39-

adhesi on pronot er

than said core material . A conposite according to
claim 28, wherein sai d adhesi | east 5 +ight percent
5 nore tackifier and at |least Q nor gl ass
adhesi on pronoter than said coré¢ rein said gl ass
adhesion pronoter is a silane 30. A
multi-cavity extrusion die for i bl e | am nate contai ni ng
a | ongi tudi nal undul ati ng Sl n, conprising;
a single extrusion die havi Or receiving a core
material and the | ongitudin er elenent, said core
cavity having a
35
- _
i 4
35 . 35 35
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convergent wall, said die ﬂ emﬂ
extsr usi on aperture | ocat ed mwllmgllu"
wal | directing the core naterial + ® Sto*sa
c6re material to at 20 | east a surface of
partially enbeddi ng the spacer elenent, said
| ocat ed downstream from said core ca@dty and
|l ength so as to maintain the undul ati o
at | east Lone ol yneric feed cavity in said
appl yi ng*a pog RO 1EGat T GtgTe compLysipngy

material, said polyner feed cavity havi

da Hpiien paged |ty i pragr=4 he
ie(ey elzmgemgg

i dddmwingo) : paged ..sus fages.

0 Abstrhetvi ngpaged Ul ith G g 0

of the spacer el enen and

DATRI OB Br eSOl g for

V= Y o ) o = g

srm‘-f-gggs--a— core
WQWTS&EEETS) nvéxgent

abpaat dEas

e

4q4

ing an outlet in said single

d'_ e ' oc %@C!least a fQMRSLEgamd chz?%&sfbgrgﬂw‘?ro} acﬂ%n§i'ﬁ% §>§n§9 [Jembers

3; ti-cavity extrusion e acco

nunber ohagidigd f56+%er9'|eée¥?é3éd’ Parall%]a\ﬂutfgé@ﬁ sSPéFeﬁeaaﬁenFﬁB}lfé
t he 0Ut|@isﬂ)sfnc%ahﬂart frompebymtﬁeaeanaaalﬁm&&rgr eShaprRAdtba §&KdP009t i Ngs

35 | d diff d | |
ol i - cai Ty ey R SRTAF o PR R

Ssiec% xge}ry.%ef?69in physszl'caé

PCT/U897¢QhﬁhﬁI with the fac1ng surfaces of said meml€rs, said unttarynsgal

wherei n sghdiQuhhet of said at least two
substantially the same di stance downs
and incl udi ng

pol yner feed cavities are

treamfromsaid core cavity,

aj at least one longitudinal core material

Nt

b} at least one longitudinal adhesive film in physical contact with

said core material and adhering said core material to said first

and second members; and

c) at least one longitudinal spacer element substantially

perpendicular to the planes formed by said first and second members

and having a width, measured perpendicular to said panel members,

of less than or equal to said finite distance, said at least one

apacing element being bendable perpe
angle from 2° to 150° without changing

ndicular to its width to an

said width of said spacer

element more than one tenth of one percent, said at least spacing

element extending substantially along

the length of said unitary

w/ seal, and said at least one spacer element adhered to, partially

embedded in, or embedded in said at least one longitudinal core

material,

said adhesive film of said unitary

different than the composition of said

seal being compositionally

at least one core material

and at least a portion of said longitudinal core material being

erein the

nek DAFEr ei n

located between said spacer element and a gas space defined by said

first and second members and said unitary seal.

2. A composite structure according to claim 1, wherein said
adhesive film has greater weight percentage of tackifier resin than
said at least one core material and wherein said tackifier resin has

a number average molecular weight of less than 10,000.

t



at | east { ' rfaces | ocated downstream from

cavity out }Aﬁfﬂwcghsh?%fﬁ 33. Anmulti-cavity extr umu"l mﬂmlﬁ)ﬂlmm
accordingite claimPB2] wherein at |east two said innef | and sdrfdces
ar'e opposgd|t @@aAUG ®9ger; pnd wherein two of said outer 10 |and surfaces
are opposgdjto one anot hef. 34. A nmulti-cavity extrusion
die accorging to thaijm 33, wheBét+n the spacer el enent has edges and
wher ei n shid oooosed outer {lands are | ocated adj acent to 15 the edges of
t he | ongi t udi nal acer el enent. A nmltj-cavity

ext rusi ofr di & aEBRAIG tFructure pgraTding \A]‘l%rﬁjr"f‘ll’%a?d BheEFLD anc‘?élﬁr e
| ocat ed ddhe@ive filmimserfrcaeabbat 2otsailsh s Y eeceyht usétterdi f 2@id

36. A MULIAGILLLY 28X LUBh O Ih 2 80O B91d patersa1ChidbMdds Whgebp the

angl e of g core ca convergen e longitudinal axis
of sai d waight percerppft paid fakhfapsutamb Staédaﬁ%{ﬂhﬁs@eaégﬁ’ée%ac’iméﬁél n 25

sai d one,Prlsai@r Qtfﬂ%tcéﬁétéﬁﬁesﬂ&% ﬁ@t@f@le i8 BB 1Bt 2 weidWhQPdriedhpal

axi s of sai at er core convergence angl e,
and wher®&iSf ﬁe’gli‘%’hg’t’h SSng & elea§§| 8“? n‘ﬁOeIFe Imgﬁar%%]r‘f aces is from about 1/8
to about 7/16 of an inch. 30 37. An extrusion die,
COMPI i SING: A composite strucfu BGLE:lf NaVeldif £OWAeEEYh thd Qrabhe
therein for receiving a first material, an | nner .
apertur é’efr&en§h85| ﬂ@s%%nﬁ 18 skl atnd-teérsFaPn? S BpReErl is greater

at | easttHamo iaepai ditpihkeetde cBMini.i €s | ocat ed within said die for
applying at least a second different

N~ 5. A composite structure according to claim 4, wherein said at

least one core material has from about 5 to about 50 weight percent
desiccant and said at least one adhesive film has less than 12
weight percent desiccant and the weight percent of said desiccant in
said at least one core material is at least 2 weight percent higher

than in said adhesive film.

6. A composite structure according to claim 1, wherein the

adhesive film has a greater modulus than said core material.

7. A composite structure according to claim 1, wherein the core

material has a greater modulus than said adhesive film.

8. A composite structure according to claim 1, wherein said unitary
seal further comprises a barrier film in direct physical contact with
a space between said first and second panel members and said unitary
seal and in continuous contact around inner peripheries formed from

the unitary seal and said first and second panel members.

. A composite structure according to claim 8, wherein said barrier
film acts as a barrier to volatiles in said at least one or more core

material from entering said sealed space.

10. A composite structure according to claim 8, wherein said barrier
film has 1less total volatile organic materials upon exposure to
UV in CAN/OCGSB-12.8-M90 §4.3.3 than said unitary seal without said

barrier f£ilm.
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-41- eﬂ;ﬁ*}f@%ﬁ”{ ﬁHEgTo the shaped first material, ﬂ.lm lulﬂeuln "Ill" Im
cavities being lpcated downstriegm from said i nner |and apert ur &

38. A singl eI AUGBD9 Y [ext rusi on die according to claim 37

I ncluding at lfeadst an outer | gng aperture for shaping said second
material, said outer rand japert u?%“ I ocated downstream from said at

| east two ’lVI t | es. 39. A single,

mul ti - CaVI ty %t OLIJH§IOQ tg si%ruc ure r d 5' é Oapealifl(:)? Vwer SN L h Ogt lets

of said tWg caV| |es ar f oV 3 PRY
| ocat ed ilpagitf pre e%ﬁhelséﬁgl fidm 8 cpranksed gfdavhelwiaritsmatenial haging nore

separat e %ﬁdmﬁﬁyl ﬁ Gt Ale@st08AlEd 1ower tHADSIHRNHrakhYy! hf‘g S%!Ee that aoce

downstre mfro core cavity. A single,
mul ti - cavisey® eﬁ?‘? L%clrc?nmaf'%r according to clai m 39, V\,herel n said inner
| and aperture - conprises at | east two opposed and substantially

parallel Jand Suphatate eeﬁamggea&o%gm%ﬁﬁ Bialf phere naeﬁy iBined o

conpri ses
| and surfté’@é‘g‘al FRPAMFELEE BY o @azg at ckﬁaétcawt%#% n@éﬁﬁ-‘bﬂa iof atededstng a

SDfiger el@mRircant less tiPl yi B arkrnp INWoRbhati¢alod @ASYH Aaasusiace of
sal :
f£ilm.

13. A composite structure according to claim 1, wherein said
= adhesive film is curable under conditions where the at least one core

material does not cure.

14. A composite structure according to claim 11, wherein said at
least one spacer element comprises metal spacer element undulating

along its length.

15. A composite structure according to claim 1, wherein said at
least one spacer element comprises a plastic or cellulosic or

crosslinked rubber or combinations thereof.

16. A composite structure according to claim 1, wherein said at
~ least one spacer element comprises an undulating laminate of metal

with cellulosic, plastic, or a crosslinked rubber.

17. A composite structure according to Claim 1, wherein said core

material includes a foamed polymeric material.

18. A composite structure according to claim 1, wherein said

adhesive film comprises an isobutylene based polymer.

19. A composite structure according to claim 1, wherein said at

least one core material comprises an isobutylene based polymer.

20. A composite structure according to claim 18, wherein said at

least one core material comprises an isobutylene based polymer.



Zipgcg(r) ° :£2£d| ng to cl a‘l m 3é V\ﬁél’el nAsZ: gg:c 2ed (r:n;{“t ![ ycﬁ\émmmm"n“ﬂm”“‘

interior and exterior wall, wherein the angle of said Fnteritor "wafl
to the center line of the core cavity is. from about 50 to about 65
degrees, and the angle from thelexkQra | he center |ine of
thg core cavity 35 ° is from about 6% 4%@@# ‘:‘S’ﬁgzr Pes.

42. A single, multi-cavity extrusignjdie WG 9¥7/ 31769

PCT/ US97/ 03040 20 AUB4$,799 according to
claim 38, wherein said outer |and-ageftpre s ljriger than said inner
| and apert ure. 43. A STngre—mott i cavity extrusion

die 5 according to claim40, where id feed cavitly is | ocat ed
i nmredi at@y doVFREPeEARE f FERNGATG |aﬁﬁ@mms’lmmrﬁiga'ﬁdi@ut er
| and i s dpacakedlémsdicahptyses an uf@NEliRametspnasapd feed cavity. 10
44, A process for extruding at |east a coating material on at

| east two different surfaces of an extruded material within the sane
di e, Co@r.isipngcqzmpsite structure according to c¢laim 21, wherein said

isobutylene based polymer is at least 20 weight percent of the

polymers of said adhesive film.

23. A composite structure comprising at least a first and second
transparent or translucent panel members having facing, generally
parallel surfaces spaced a finite distance apart from each other and
a unitary seal located generally along the peripheries of said first
and second members, in physical contact with the facing surfaces of

said members, said unitary seal comprising
a) at least one longitudinal core material

b) at least one longitudinal adhesive film in physical contact
with said core material and adhering said material to said first and

second members; and

c) at least one spacer element continuous along the length of said
\;5 unitary seal having its maximum rigidity substantially perpendicular
to the planes formed by said first and second members said spacer
element being bendable transverse to its width at an angle from 2°
to 150° without changing said width of said spacer element more than
one tenth of one percent and said at least one spacer element adhered
to, partially embedded in, or embedded in said at least one core
material, p2 said at least one adhesive film being compositionally
different than the core material and increasing the cycles to.failure
of said unitary seal by a factor of at least 1.25 with failure as
defined in CAN/CGSB-12.8 M90 §3.6.5 over a comparable unitary seal
having the same spacer element and core material and wherein the
adhesive film in said comparable unitary seal is identical in

composition to the core material.



Said e " Cubsequently extruding on'a pr Lﬁlllﬂlllﬂ!ﬁlllﬂllﬂﬂ il

surface of said first extruded material a second mat et i &

extruding on a different preselected surface of said flrst extruded
material a third material 20 which can be the same or different than said
second material, and -37- shapi ng said second and third
materials to forma desired coating configuration on said extruded
first material process, according ,to claim

a4, 2 neR LEPTRP S YTt S ardoar e Boseioh 2ad tHerein  said
mat er i alaeiﬂetsevealfelﬂl sbatms:loa/msafgm:m famonrgai dof tackibieruded fglass

mat eri al, h%ee?in RFopossr on a w@ Aper%ﬁﬁ?%sligagﬁgﬁ g cég rn?a! M1 45,

|nclud|ng a spacer el'sment 1o sal uding a first
coating material on at |east one surface of said spacer elenent,

:/\Ed udi ngs shaapl Gﬁnﬁdﬁl(’ie?’%trufcltﬁﬁé H@E@fdﬁrig byo 0ppL:ed24 And wBdi-E B €8he
erein

econ |s are the sane, d including
e e g SRS e, 1B S Saabfet e i ral dugl i ng.
PCT/ US9OAt03@46t 2.0 and wherein said adhesive film has at 1d&st 2 weighdbpposed
but parEgéf%%nkaﬁgké“€5E§9§§er and at least 0.25 weight percent more glass

adhesion promoter than said core material.

26. B composite according to claim 25, wherein said adhesive film
has at least 5 weight percent more tackifier and least 0.50 weight
percent more glass adhesion promoter than said core material and

wherein said glass adhesion promoter is a silane compound.
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