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gl azed structures to form the w ndow structure. Misture and organic
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ASSEMBLY HAVI NG SEALANTI..SUPPORT MEMBER FI ELD OF | MNVENTI ON ‘ﬂ'@ $/ Amgpgﬁon
tic |y

sealed air pocket between the structures. In practice, glazed structures
are typically glass sheets, but can also be plastic or other such suitable
materials. To keep the glazed structures properly spaced apart, a spacer
bar is often inserted between the two structures to maintain proper
15 spacing while the sealant composition is injected into place. Also, the
spacer bar and sealant can be prefabricated into a solitary unit and after
fabrication placed into the space between the glazed structures to form
the window structure. |
| Moisture and organic materials are often trapped inside the sealed
20 air space as a result of the window assembly fabrication process. To
minimize the effects of moisture and organic materials trapped in the
sealed air pocket, desiccants can be used as a medium to absorb these
artifacts. Typically, however, at least some moisture will diffuse into the
sealed air pocket during the time the window assembly is in field service.
'. 25 This use of desiccants keeps moisture concentration low and thus
prevents the moisture from condensing on and fogging interior surface of
the glass sheets when the window assembly is in service. Desiccants
can be incorporated into the spacer, into the sealant or into the entire

sealant/spacer when the scalant/spacer assembly is a solitary

.
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Greenlee’s assembly, while addressing previous limitations does
not provide a ﬂat sight line once the glass unit is constructed due to
undulations in the spacer after the glazed structure are compressed into
place. The sightline in a window is the portion of the spacer/sealant

20 assembly that is viewed through the glass sheets, but is not in contact

| ~with these sheets. This fiat sightline is desirable to improve aesthetic

quaiities of installed windows. Also, the Greenlee teaching uses high

amounts of sealant material required to envelope the spacer and the

folded assembly can. be stretched_during application as well as along its

25. Ion__gitudinai axis. This stretching can also lead to problems in maintaining
a flat sightline. _ 7 . o _

, To resolve some of Greenlee's shortcomings, U.S. Patent

Application No. 08/585822 (abandoned), filed in the PCT as

PCT/US97/00258 and published as WO097/26434 (abandoned) shows

30 - use of a continuous ﬂexibl_e spacer assembly having a shim connected to

sﬁﬁener resulting in a longitudinal flexible spacer strip. - The spacer

. assembly has a so-called ‘open cell”.construction. While this construction

solves some of Greenlee’s problems: associated with the sightiine, the
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Application No. 08/585,822 (abandoned), filed in the PCT as PCTIUS97/00258
and published as W97/ 26434 (abandoned) shows 30 use of a congi&gﬁzﬁ,

fl exi bl e spacer assenbly having a shimconnected to stiffene tﬁﬂgﬁ n
a longitudinal flexible spacer strip. The spacer assenbly has a so-called
Qopen cell" construction. Wiile this construction solves sone of
Greenlee's problens associated with the sightline, the 2 18 MAY 2005 open
cell construction does not provide adequate support to the seal ant when in.
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havi ng at t one undulating portion I n contac sal d
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| east one pleated portion is oriented concavedly inward into said at |east
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menber. I n accordanc ano spec present 1 nvention, there
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seal ant support nenber having a planar surface bounded by first and second

edges wher ejfla&Bldhnts With oA 9sS&F 8Nfle AR AUENtN! MRRAs bibvided a spacer and

sealant assembly comprising; a stretchable sealant support member having a planar surface

bounded by first and second edges whersin said first and second edges have at least one
pleated portion; a shim having at least one undulating portion in contact with said first and
second edges of said stretchable sealant support member so that said at least one pleated
portion is oriented concavedly inward into said at least one undulating portion of said shim to
facilitate bending; and a sealant joined to at least said first and second edges of said sealant
support member.

In accordance with another aspect of the present invention, there is provided a spacer
and sealant assembly comprising; a stretchable sealant support member having a planar
surface bounded by first and second edges wherein said first and second edges are crimped to
form at least one pleated portion; a stiffener in contact with said planar surface of said sealant
support member; a shim undulating along a longitudinal axis and partially in contact with said
first and second edges of said stretchable sealant support member wherein said at least one
pleated portion extends generally inward within at least one void created by the undulations to

form at least one bendable prismatic cell; and a sealant joined to at least said first and second



format |east one pleated portion; a stiffener in contact wth said planar
surface of said sealant support nenber; a shimundul ating alon

| ongi tudi nal axis and partially in contact with said first %ﬁé@bﬁﬁﬂﬁ
edges of said stretchabl e seal ant support nenber wherein sald at | east one
pl eated portion extends generally inward within at |east one void created
by the undulations to format |east one bendable prismatic cell; and a
sealant joined to at |east said first and second 3 8 MAY 2005 edges of
sai d saakaatﬁsmapemamnnphﬁtmehmeaccordance wi t h anot her aspect of the
present invention, there
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a | ongifirstdjlasalstraxtiuss adhered to said first glass engaging surface of said sealant; and a second
glass structure adhered to said second glass engaging surface of said sealant.
in accordance with another aspect of the present invention, there is provided a method
for forming a spacer sealant strip for joining and hermetically sealing two substantially parallel
surfaces comprising the steps of; forming a shim generally undulating along a longitudinal axis;
at least partially crimping first and second edges of a stretchable sealant support member to
form at least one partially pleated portion; joining said shim to shim joining-surfaces of first and
second edges of a strechable sealant support member so that said at least one pleated portion
extends generally inward within at least one void created by the undulations to form at least one
bendable prismatic cell; joining a stiffener to a planar surface of said stretchable sealant support
member; and applying a deformable adhesive sealant to at least sealant joining surface of said

first and second edges of said stretchable sealant support member.
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at least partially crinmping first and second edges of a stretchabl e seal ant
support nenber to format |east one partially pleated por‘égomvaﬁjﬁgg
said shimto shimjoining-surfaces of first and second ed

strechabl e seal ant support nenber so that said at | east one pleated portion
extends generally inward within at | east one void created by the

undul ations to format |east one bendable prismatic cell; joining a
stiffener to a planar surface of said stretchable seal ant support nenber
and applying a deformabl e adhesi ve sealant to at | east seal ant joining
surface of said first and second edges of said stretchabl e seal ant support
menber. 33 _hih@BRcld satariiha QAR s6ipIRAY HBLi0B ML SRAREIeS DldindBor
provi de the advantages over the prior art of elimnating the amount of
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| ongi tudi nal Il y extendi ng spacer, including an undulating strip of rig
material, all@wgrdanes wib pye epbedisieat Hoprs iskrayided alexibe, %ruglwerspsé@mrse@famter i al
and a t endi ng seal ant support nenber which is joined to
t he eds}é(gg%%éef%{rlg%%g r’(P‘?‘éng strip and stiffener material. A deformable
adhesi ve seal ant may al so be included which seals the stiffener, shimand
seal ant support nenber to the glass sheets. The spacer is capable of
resisting conpressive forces exerted in a direction normal to a plane in
whi ch the longitudinal axis of the spacer lies, is in cooperation with the
stiffener and maintains the ability to be coiled for storage. BRI EF

DESCRI PTION OF DRAWNGS FIG 1 is a fragnmentary perspective view w th parts
in section showi ng an enbodi nent of a wi ndow nade in accordance with the
present invention;
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FIG 2 is a fragmentary perspective view of a spacer in accordance wth the
present invention; FIG 3 is a cross-section of the spacer assenbly of the
enbodi ment of FIG 1; FIG 3Ais a cross-section of the spaced §$a¥nBi§5of
the present invention showing use of a topcoat; FIG 4 is a perspective
view of the spacer in accordance with the preferred enbodi nrent of the
present invention. DETAILED DESCRI PTION Referring now to the drawi ngs, it
will be seen that FIG | illustrates a conposite structure, such as but
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or struc ur al ials I udi for cengnt, ncrete, brick,
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enbodi ngRY rr%flntéﬁ@tﬂe@bﬁﬁ\}!o% C&,Q@forggﬁﬁg assenbly 20 includes an undul ating
strip of rigid material’, i.e 22 a generally planar strip of
rigid material, i.e., a stiffener 24 which is coextending with, and
preferably |ntermttently j oi ned to the sh|m10 22 at the peak of each of

t he undul ati ons on one side &R p W DR ht support nenber
26. The spa i es
of " adi oi nl ngﬂﬁoﬁ‘ﬁszgvﬂg%e@@) @aqu%gﬁveav.w watﬁg%ﬁé‘ﬁ% §%%6ﬁghcﬂiﬁngah eaimeRl | °P
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By "undul atin is neant 15 that the shim 22 has a repeating contour
whi ch gives Fﬁg’@stadtagmtary perspective view of a spacer in accordance with the present

invention;

FIG. 3is a cross-section of the spacer assembly of the embodiment of FIG. 1;

FIG. 3A is a cross-section of the spacer assembly of the present invention showing use
of a topcoat;

FIG. 4 is a perspective view of the spacer in accordance with the preferred embodiment

of the present invention.

DETAILED DESCRIPTION

Referring now to the drawings, it will be seen that FIG. 1 illustrates a composite
structure, such as but not limited to a window assembly, 10 comprising first substrate
member 12 and second substrate member 14 having facing, generally parallel surfaces.
First and second substrate members 12, 14 and are generally glass panes of a multiple
glazed structure. The substrate members are 12, 14 joined together to form an enclosed
space 16 which is hermetically sealed by a composite tape structure, i.e., sealant and

spacer strip, which includes sealant 18 which



structural integrity in the "Y direction, i.e., parallel Wthe | ong axis of

the ,cells as illustrated in FIG 3. The undul ati opg may i nef gd I
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ribs, creases, and sinusoidal waves having a cross-secti onal

can be cWPWaE71I894 angul ar or any conbi nation thereof. TypeCEUSOMI45¢8ae 20
undul ations will have a "peak" and a corresponding "valley" as is

under st ood dtieasteraitinlvuraveippes arapacgr pasemply 20- %ﬂﬁé’naﬂlﬁl i2.udeaf the shim

22 is the =& Q- di o Ll ustr Ln.Figs. 1. and 3, for
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pocket 16 afpplibsbilynloveasiament 8f adunkbstrigtedevdsty Ut corBi&idACci ng out
of the sealed air pocket 16 of the wi ndow assenbly 10. Also, Fig. 3
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surface of the sealant support nenber 26 relative to the interior of .the
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|

during use.2 FEREHSUPPOHeMERREE 2Gis st Epaces apsembli oefegenemalli s more
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nul ti pl e glleesely der (feteddo as "haneyrapmhed.hdBy Suaddatingl' it is meaht be wi t hin
15 that the shim 22 has a repeating contour which gives edge-to-edge '
' structural integrity in the “z* direction, i.e., paralle! to the long axis of the
cells as illustrated in FIG. 3. The undulations may include folds, ribs,
“creases, and sinusoidal waves having a cross-sectional profile which can
be curved or angular' or any combination thereof. Typicaily-,‘ the
20 | undulations will have a “peak™ and a corresponding “valley” as is
understoad in the art and illustrated in Fig. 2. The amplitude of the shim
22 is the peak-to-peak distance.
As illustrated in Figs. 1 and 3, for purposes of this patent, “interior”
means facing into the sealed air pocket 16 of the window assembly 10
25 while “exterior” means facing out of the sealed air pocket 16 of the
~window assembly 10. Also, Fig. 3 illustrates the orientation of the X, Y,
and z axes as used herein. "
A particularly favorable undulating shim 22 profile includes flat
“surfaces at the peaks of the undulations which can be adhered to the
30  “-sealant support member 26 with the stiffener 24 resting or attached to an .
~interior surface of the sealant support member 26 relative to the intetior of
~the window assembly 10. However, it should be appreciated that the

- stiffener 24 could be “attached to the ‘opposing interior surface of the

g



the scope of the invention to construct the spacer assenbly Eé as a single
unit rather than an assefibly of conponents. The shi 22 can1 Ofg-jq
any mater g sufficient rigidity 15 to resist’ corrpresswe forces
exerted mwe Jc7i";‘7>6eﬂgt|on normal to the parallel planes in WhTEFH¥3edges of

h dul | | | stainl
Steel  al uheRART SbBork et 26 Bng s aEhiet The shind Bendhife Fusits .”cifs
netal |'i ci zgrk phaskatiehs Prolidd that K8mod2 Aih a- FRITIE RAIERTS %pathle &pove.

The undul ations of the shim 22 are generally transverse to the
| ongi t udi negsistinigscaroprassivedorcessin Hid “|zt'yllrédlon:0| I i ng or Wnding about the

z-axis. The fregquenc the undul a y. e from1 to about 10 per
inch, pref erabﬁg’ P?gﬁ‘?'&&w?p%‘:‘fro a&ﬁﬁmg‘ﬂ@ %@ 1§ n ”S’hfﬁﬁ'mt ;51ee-f erably '
frepm abou e & t

trﬁ)ckness %?&tltﬂg ggqgggg?gaﬁéé%gﬁn%{; OFOet ESUé?nﬁlehg x&'hé ﬁ%‘r‘?’g N s from

about 0. O5rremizdrs durihgiuse. |Mofecwet hhé lspanamﬁenﬁbigi&mmﬂabﬁﬁeneﬁz% i nch
being preferred.. For some applications, however, one of skill in the art

will readi SyMgppFesisiankia M@ue pamgévng:ahp%hh@a!pnengd*ﬁalya%tmth@d. In
oo nancrsiiind 22 By Bihethid BYARL Aind vefRER: ERANIES 1h8 Cagllof LT o9} Of
e spacer asse

I's aug ne ed b resence o the ener 24,

which is, apglidationi athid rdpaeéreaséumwzzo Wﬁlesteddoamathe Bdist doe W@ eferably
in. cooperation with- the peaks in the undul ations of the shim 22.

THE. sti ff elessiopal fesgessinca BriDE arteparesntoprad to dwisiidwing @ssemblyedf st ai nl ess

Cher moset SRl esarseduies, if SHetd BR Undeiigon AR BPuRARE MBI, m 4y
conbi nat i Otheoécddeeoﬁh@\l@védt”éh fo Bbﬁ%‘débth@@ asscitly 20'R% sihgR shim 22 is

attached to an exterior surface of the sealant support nenber™26. One
met hod of ud!heathﬁgthaﬁealsea$emblysﬂppmp’onéntsenber 26 and the.shim?22 is for

e ot SR B e Gl St i KR B i '
15 - to resist compressive forces exerted in a direction normal to the parallel
planes in which the edges of the undulating strip lie. Suitable materials
include steel, stainless steel, aiurninum, coated papet, cardboard,
plastics, foamed plastics, metallicized plastics or laminates of any
_combination of the above. :
20 - The undulations of the shim-22 are generaliy transverse-to the
longitudinal axis to ensure flexibility for coiling or winding about the z-axis.
- The frequency of the undulations may range from 1.to about 10 per inch,
- preferably from about 2 to about 8 per inch, and most preferably from
-= about 2 to about 5 per inch, while the total amplitude, i.e., thickness of the
25 - ~-crest and trough together.in the x-y plane, is from about 0.05 to about 0.5
- .inch with from about 0.08 to about 0.25 inch being preferred. . For some
* -1; -applications, however, one of skill in the art will readily appreciate that
- =y larger configurations may be needed. -
In accordance with the present invention, the compressive load
30 = -.wstrength of the spacer assembly 20 is augmented by the presence of the
- stiffener 24, which is- coextensive with the shim 22. The stiffener.24.is
+ preferably ineco'operation with-the peaks in the undulations of the shim 22.

- The stiffener 24 may be fabricated from plastic, aluminum, steel, stainless



Sui tabl e thi cknesses for the seal ant support nenber 26 range from about

.0.001 to about 0.06 ineh, preferably fromabout 0.8Q1 to abouﬂ 8)1&%2\\( k@
inch, and nost preferably fromabout 0.002 to about ‘0.015 inc 91522

has a thiWRA24E1%¢ from about 0.003 to about 0.012 inch, BEFWESMAmsy from
0.04 inc and npst referabl from about 0.005 to

bout 0.003.t
Sbott 0. 01 Hdel SeutE pARSr of A Ben oS g BN RORHSE frarad el aﬁmri al - The

stiffener Iafindtd Made@dm 9h EB:%Ir?a*ﬁ@Ht f
preferably from0.006 to O. 0% hese ré)ngtejgoa\?\}cjve Igteqﬁgeg'dl n the typi cal
wi ndow ass@ﬂ&ﬂel)reﬂjo The shion @206 aﬁhched o ahhextenidr suefade lof tippseatardt i ng  t hat

| arger ran be .uti I f necessary. The seal ant support nmenber 26
" may be fabgl' ‘RE? d bé pgthed Bf Adheping pihes ealank HURREES

paper {{ ol | mdffbat Lok dn! dRC22% 380yl Bean? usbint Alrngo8 1At on of

t he above wit astictalumnumTam nate being "prefe seal ant 18

seal s the gmd@mddbeslveday&r%sshabamermﬂmetto theseatardiiippbg substrate
surfaces 12, 14. Thus at |least the two |ongitudinal edges 01P t he seal ant

suppor t - meMEALeE26 ARY fe shighd?+ udi nal |y 25 extending ribbons of seal ant 18

whi ch are of su 0, seal. In
particular, t hefs];dgg bic%gg%h g{et é’éai?ntlaseug&oﬂtvﬁgr%%t%wf'ff%gi t udi nal
edges of thaoaealmttosamotoamane;bre%amwﬁ)m%ahmnoi% @Byued.89 i ncl ude a
| ateral face so as to have generally a U shaped cross-section. 30 Suitable

dOnensi ons ity andanespsetarakly §r9m about£:602 gaab«nut G:8Heimohy The stiithl  depend
upon, {he oot SOBUERS! o LB O Do BEZTRAT, GRAEBELe 1 L' ©
22525, PR aelt 00530 a0y, v el Mg s 071901
smal | er th8005hto abeut 0611 dpchc whgnbthenwekim t22eisgforned faamuz troetellic12, 14 with
the additi Onatgglal The stiffener has a thickness of from about 0.005 to 0.06 and
- 15 most preferably from: 0.006 fo 0.03. These ranges will be used in the
typical window assembly 10 with one of skill in the art readily appreciating
that Iarger ranges may be utiliied if necessary.
- The sealant support member 26 may be fabricated from aluminum
Hoil, plastic, plastic laminates, paperffoil, metallicized ptastic or any other
20 ~suitable combination of the above with a plastic/aluminum laminate being
preferred. |
The sealant 18 seals the gap formed between the sealant support
member and the substrate surfaces 12, 14. Thus at least the fwo
+ longitudinal edges of the sealant support member 26 include longitudinally
25 extending ribbons of sealant 18 which are of sufficient width to provide a
‘low-permeability seal. In particular, the sealant 18 adheres to at least the
opposing longitudinal edges of the sealant support member 26. The
sealant 18 may also include a lateral face so as to have generally a U-
*  -shaped cross-section.
30 .- Suitable dimensions for the composite sealant and spacer
~ .assembly. 30 will depend updn the window- construction with. the length
-corresponding generally fo the windowperimeter\length.- The width will
‘correspond to the 'desired spacing between the glézed structures. -The
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the sealant 18 to the assenbly resulting in a slightly greater width than
the desired spacing. The desired spacing i s obtai nef™during n t?ﬁﬁﬁ 5.
when the gveae@ssbyuctures 12, 14 are pressed into the fi nlg#] desl’t

t hi ckness. It shoul d be understood, however, that the pres VUPH{E6 on

can be manwpaeklredehth [ I t f esired Len resul ting
in flexibil ipt%y@ for aeny Igg{)q'iw%%r{i %ﬁlﬁeg@ﬁi %Ezg%gﬂ %aﬁﬂnknaé'gﬁﬁ? ed by any
of vari ous dasileddpaciy betWeeaxthoplazed straturebel 22 uriidEthe SAANDSSf Pressed,

vacuum nol SNC) L d, dependi ng upon the material used. The shim 22
can be j oi ﬂ@% sedlant (18 to1the psshbiy e tingin a glightly areateamadtbutban dise by

n be joi GLHe SVF pasRi 361" widbubandbe by
P to the Soored shacitg! Mhe WBLRE Lol RIGRAING o fing ARy e he seal ant
subport meben e giazény skiusiuces T/Ch trEEBRES inEiheS ARLARLsiky Can

subsequentI% ge aﬁpl i eﬂ to the spacer assenbly 20 such as by dipping,
pai nting, itHFERE$Hg Ibsheuldrhriundenstnod, hewexar, that the preeehtinsenfioredges of

t he seal anfgguUpRON 6 siccant can he carried in the sealant 18
and t heseal gﬁt P%eg?%can E'(%%gn 'Eocg'gt"ﬁ'ﬁ’b‘lsi L‘H‘g?'?%t%?ﬁea'ﬁ(dé’@é“’ﬁﬂdieinﬁﬂbri or
surface of reswdting & Aexibiityopahy apBidgibn26 in a single step. In another
enbodi nent, as illustrated in 3II:i g. 3A, a topcoat 28 containing desiccant

i s adhered to tH&esehimad? cas bermanyfactuned by any nfivadoes ajeth&ys. UBbhg t he
dggi ccated t 2 esi.ccated, sightline is forned. Alternatively,
the desi ccgkgn@g% geggﬁg‘??e‘?}dfuﬁghéta'ﬁgggeﬂ%ﬁe%u‘f?ﬁHPf”‘Wéﬂﬁ%’n'QB faci ng
the i nteri efimpled, BepehamgWipotheSmatsial refery ed
enbodi ment, conpri S|png g sphi m 22, ~fé?gt ?géﬁ'g?h%éoégms %F?gr*:gerﬁﬂa ith both
secured t ot thesfiflaner 24iyoany suitdide ra€arsosuis asbyawsaRY aRSimANy cel | ul ar
structure, E{PS?@% several. inportant advantages over the prior art.

petYng espvess@i by fTimpifg e shianB2 to 2ae stiffened f f ener 24

f th | St of- ' - I ve- t h and
rpr oves. - Che oo oh 24 Al G0 B d5ing 1b Y0 SERGRE SRR B mBRIZE nor cover

thhe sti f f ehysimitar suoth tréwtneaéd.ant support nember 26 act .as a longitudinally
st abl e MAY 2005
. The sealant 18 can subsequently be applied to the spacer

assembly 20 such as by dipping, painting, injecting or extruding the
sealant 18 to the lateral edges of the sealant support member - 26.
Desiccant can be carried in the sealant 18 and the seatant/desiceant can
20 be applied-to the edges and interior surface of the sealant support
member 26 in a single step. In another embodiment, as illustrated in Fig.
3A, a topcoat 28 containing desiccant is adhered to the sealant 18 on its
interior surface(s). By using the desiccated topcoat 28, a desiccated
- sightline is.formed. - Altematively, the desiccant can be applied to the
25 _. sealant support member 26 facing the interior of the window. -
The spacer assembly 20 of the preferred embodiment, comprising
-a shim 22 -attached to a sfiffener 24 with both secured to a sealant
- Support member 26 to define a honeycomb or cellular structure, -has
several important advantages over the prior art. The columnar aspect
30 shim. 22, sealant support member 26 -and- stiffener 24. of -the spacer
' assembly .20 improves. its compressive - strength .and improves -the
.resistance to torque .about-the longitudinal axis. . Moreover, the: stiffener

.24 and the sealant support member .26 act as.a longitudinally stable



WO 02/ 071904 PCT/ USQL/ 45686 backi ng which inhibits the shi mq22 from
stretching along its |aqagitudinal axis. Furthernoge, the s ] t
- o5 AL 2P

menber 26 inproves the bondline forned between thejiseal ant

gl azed stwootmriest 12, 14 by keeping the seal ant 18 in cont@gdoimkdsh both

gl azed nenbers 12, 14. 5 As best illustrated in Fig. 2, the seal ant support
nenber 26 Ragkipg wiith ankitite the shim&d fremf steetchingtalofg itsniongitutinaler s.

I d d ' f ' ' h | mb
26 Chat a PARe COTEVN g R cRa B HG o meer T oS ORRer ci e -

- pleated i ngbrdite fopmeal Setwaeh IRt ScaBhi 1P 2n8'the Yidked stARtiresabs 132 of the

seal ant support 10 nenber 26 allow for sharper coners w thout tearing or

. ot herwi se bi&eapingdhe iseakypad8rin geslanbivith 2oth glazeg reniserd 21 2alido provi de for

flexibility necessary.to, bend the al ant / spacer assenbly 30 into coners
ar?g to all )c/)w fo S?P |SY1"H§" tfelat'ﬂg?%«gﬁ%f?@{ﬁﬁgé‘ﬂp%@ﬁm r#8 maybg preferred

- enbodi ment pRiatdd1er icﬂNFp'é]hi ¥ach e%rﬂﬁgg?] s Ofpibhed éﬁsu%alr%gémsupport

menber 26 Is interior of the shim 22 carries a seal ant and/ or
t opcoat 28nuamsg athdosmgtion linnthe Sealankersupportsimembérb26 thatelisweod t hat t he

fabricailion of.the seal anttspacer senbly 30 may be reversed so that the
undul at i on§{}%q°LiW9eW§W raing @Prﬁhgi@éaﬁéhﬁegé‘eréﬁdplﬂa@%B\?B&‘PSZS and form

the sight Lj Eﬁﬁg t p gesp ' ially free
from seal ah{é&gsﬁdﬁl?%g{egge? e e%efﬂag'r pgl?é t%%at W ngg\}vﬁgség%@ﬁgahﬁ nal l'y,
t10e seal antiieplbere 26aatiowbfor IDagmrvesmens withqltatsaringalornbti@swisaught in the

prior art so as to reduce the seal ant -adhesive which is necessary to
achi eve andar@ging e spacer Basemidy A0 s The plealshd? arlse aprovideutari on in the

anmount - of 5 | ted ribbons of
def or r nabl Eéﬁéeg}l 2\#\%%%?)’ gtor Eéﬁ%?tﬁefeé%ﬁg@{’%ﬂarﬁ%i%Feﬁhg]?@t“ﬁpaqor%ﬂaes of
spacer assapdhy afléw fdihsviliidortheesaldntsphitaitassergased ri bbon. ext ends beyond
t he surfaces and edges of r?‘gacer assenbly 20 is not critical as an
=

absol ut e neasur imampreferiag embotinpent wof the iinvendionsthef planac fadessfdhe
nsi der at i on| For

S.. st .30 l.ications, erge the surfaces of the two

Toer s 1os8aAntihrorb T 2F8 iniefor StHbe shRI AT ebes R WA of e
seal ant 1818xhRar NBpESHCPB along the sight line.  However, it should be
understood that the fabrication of the sealant/spacer assembly 30 may be
reversed so that the unduiations of the shim 22 carry the sealant 18

and/or topcoat 28 and form the sight line, and the sealant support

- 20 - member 26 is substantially free from sealant and faces the exterior of the

window assembly 10. Finally, the sealant/spacer assembly 30 serves to
displace sealant as taught in the prior art so as to reduce the sealant
adhesive which is necessary to achieve an effective seal. This results in

a substantial reduction in the amount of sealant used. -

25 As previously noted, elongated ribbons: of deformable: sealant 18

are carried by at least the lateral edges of spacer assembly 20. The

#« thickness to which elongated ribbon extends beyond the surfaces and -
edges of spacer assembly 20 is not critical as an absolute measurement,
but is important in terms of functional considerations. - For most
30 ~applications, where the sutfaces of the two members 12, 14 being sealed
' - are relatively smooth, the thickness of the sealant 18 extending beyond
the spacer assembly 20 should be in the range of 0.005-0.015 inch for

each edge. Because the surfaces of tempered glass may not be as flat



t he spacer assenbly 20 should be in the range of 0.005-0.015 inch for each
edge. Because the surfac®s of tenpered glass may not=pe as1f8 MI{W %55520015.
L WO 02/&%@4 9I3 /USO / 45686 as the surfaces of untenpered gl ass,
somewhat great el hi cknesses may be required to provide t SFPASEHEIass with

an adequat . eI €n ' LS. ded to
characteri ﬁ%%ggg%{%n%@%g&%g% gﬁgrgh%%rﬁggh ?ggrﬁéerre%hgg%g?éﬁg&‘ggr
t her nopl asbé¢ eequiredhierprozidettemperadhglabs withranusdehudle kb8l f abri cati on of

conposite structurzs 1Q .contenpl ated by this invention, is at |east
initially i ncaphif dewr "deformaablsgas disedrharmly. ivintended ta cheragiesaei . Thus,

the term def e JSathAl € .ch l,Ze.a mater] ich resists
dof or mat | o r2 P LReihEf PO Ropleaee hBRhaeRY” oM Bh Ry 10

t Br oughout thietraoétting] whichtwihien asédin grdiablicatfrosn@dthgodirogrudhirgber forces
encountered during nmanufacture of a w ndow assenbly 10. A wide variety of

mat eri al s Hagontemplatpdly thircinyaatior, ds af least indiallyiineapsable afwesislingi ncl udi ng

pol ysul fid | , ¥ | d th
CryY ene-  bix AT RERar A | o nind n BREPRAPECE TaeBlEa  Bss o
t her mopl asfol Ghérﬁ&'té‘r&eV\ﬁi:ﬁbteridﬂ%icﬂ?'r@yyst'sh&éfbnﬁhﬁﬁh JIr ARG " HdeF Gow €XNi DI L

el astic properties of vulcanized polyners.., Suc resins are sold by Shell
Cheni cal dercesnplacedhen ta adrdaw lassEmibl 10" thioughaitdty dfkticleadmitas seal ant s

is buty]_ _r r.s. The adhesive seal ant 18, hqwever, is preferably a
éréessure s%ﬁg‘l‘l‘?i%@é&%ﬂﬂ% Wge&ﬁfglf'ﬁfﬁe@ﬁi%wabﬁfeg NGt mé“t’%ﬁ%%t 28 is
appl i ed, tdra WwiititRrhsgdnbly 10, ef erably a desiccant |oaded, deformable
material. Wndow assenbliés 10 often require a desiccant to |ower the

concentration oh wisesvarietyaotl natgrals cmagt be | wdexd tasafipethase fohdhai r space
16 between the.two II a structures 1 2 14 of the w ndow assenbly 10. 25
Conveni entzl“if!esf‘f? ?ﬁg aﬁfggemc“ch'ﬁ'ﬂaRPB@H!ﬁd?H@'H@?F%dHﬁih%‘QnP@HnPFﬁ;or por at ed
W thin t hea GRiOpBRMers 2406 the StyPat-Mitadi@nd Poifdkrs. CHURRARRLhGD to the
15 the latter are a class of thermoplastic resins which, when below their flow
temperature, exhibit elastic properties of vulcanized polymers. Such
resins are sold by Shell Chemical Co. under the trademark "Kraton." A
preferred class of sealants 18 is butyl rubbers. The adhesive sealant 18,
however, is preferably a pressure sensitive adhesive which is thixotropic.
20 if a topcoat 28 is applied, the topcoat 28 is preferably a desiccant loaded,
deformable material. ,
Window assemblies 10 often require a desiccant to lower the
goncentfation of moisture and organic materials trapped in the air space
16 between the two glazed structures 12, 14 of the window assembly 10.
25 Conveniently, in the present invention, the desiccant can be incorporated
within the deformable adhesive sealant 18 and this can be applied to the
~ront face of the sealant 18 or, alternatively, a different material containing
desiccant can be used and co-extruded or otherwise applied to the sight
line of the spacer means.. A particularly suitable class of desiccant is
30 synthetically produced crystalline zeolite sold by UOP Corporation under
the name "Molecular Sieves.". Another desiccant which may. be used is

silica gel. Combinations of different desiccants are also contemplated. .-

10



- front face of the sealant 18 or,-alt.ematively, a diffe\rl\ae%ta mat eri al
cont ai ni ng desiccant can _be used and co-extruded or, ot her Rto
the sight ,line of the spacer means A particul arl ?ﬁsui tabl e Mig}glszgga
desi ccantwo2/03esynt hetical |y produced crystalline zeol i persRhfdays; UOP
Cor poration under the name "Ml ecul ar Sieves.", Another desiccant which

may. be useqjs Irsalgrefergdlemitiadibianstithe backbr dkfcrier &de sfiapkeatant2e are al so
contenplated. 10 18 MAY 2005 WO 02/ 071904 PCT/ USO1/ 45686 - In a s)referred
enbodi nent 'S $yRsBAkAIYee froay sealaph i@ agd e Raftiguiady iis subgantally al |y free

f | AN [ Al f L |
1r80vn\}nis gﬁ ?ﬁ%‘? ljjfﬁarﬁ‘ a9 SWI{:I') ?@@&éss}' a 'd%s&légﬁf. f‘gE; ' ?Létles)fariltid’ﬂ?ﬁ‘ree:rgt;nms e?h:?t at

es a desl ccan ubstantl a f S

- | east one- ishivighrinttiatmat deguteds-glildy apdembed fpreferabig orie-hilf @f-dvay t hs
(depending on the ultimate wi ndow gap width) of the exterior surface of

t M shi m 2three-feyithas tdepeadingmn the: ulkigate winstav gapmigth) ehthepidedor of t he

hi m 22 '  Seal 18, |leys.of the shim22 wll b
ol at vl y et Bt e AP E21 ke o st BT MBlg, SHSoRal o DR Seal ant 1
and/ or 't opspee 2 32 AMPOSRERCIE sedibrhan et Bed QaiRystofithe KRiARY i ed to the

wi ndow.assenbly 10. Thus, the sealant 18 and/or topcoat 28 extends al ong
t he | at er awilk heeretativehefrepdeamn thesegrlangt 18, As és showe insFlght3,i the and al ong

the lateral ed i, t he hond .line. The preferred et hod of .

manuf act yr%’%@aﬁﬁg’%gﬂ%’ﬁtt?g eﬁg_'ﬁsas@ﬁma?e‘g S@nﬁa%@@reagh%h@f%'& P the
proesent i NYgpkdPH the \hihdfé@fé‘égernﬁ’tﬁx@l@: TH, the Sea@Rt 18 7G4 Bbbsged Wi th
commerci ally avail abl e co-extrudi ng equi pnment which, in sone I nstances, my

requi re m 2ABrextedds iatang dme |ateral anerdil theasgaceviasseply @0pee. othe nmedi atel y

pre-forned Egcer aas?nbl%' 20 is fed through the center of an extrusion
die and t 988G aRg Rieng e dntgnal edgessiext WMbut the spacer assenbly

20 | eaving i ' ] f f 18. Th
oot t o rmt or (AP Prefered SHELREC ot nbAlfechiany (he scelifiafacan )

conposite materi a
seal ant t spasssmblys30rin gc@fidaase wdth thprésentriavertivhsic by ch-axmgsions and t he

proper thickness of seal ant 18 extendi ng beyond the spacer assenbly 20. A
r1é§| easabl eThisn&anobep eepmplished with commercially available co-extruding :
equipment which, in'some instances, may require minor modification. In
general, a previously formed or immediately pre-formed spacer assembly
20 is fed through the center of an extrusion die and the deformable
sealant 18 is extruded about the spacer assembly 20 leaving its exterior
20 - surface substantially free from sealant 18. The composite material is then
fed through a sizing die to obtain a sealant/spacer assembly 30 having
the desired outside dimensions and the proper thickness of sealant 18
extending beyond the spacer assembly 20. A releasable liner or paper is
contacted Iongitudihally along the sightline for ease of coiling. As the
25 " sealant/spacer assembly 30 is applied to form a window assembly 10, the
releasable liner is removed ‘and discarded. - One of skill in the art will
readily appreciate that other well krnown methods may be used to produce
the invention
In one embodiment, the spacer assembly 20 of the present
30 invention ‘is constructed by forming the shim 22 by passing it through
' intermeshing gears to make the undulations.” After the shim 22 is formed,
the stiffener 24 is joined to the shim 22 using an adhesive. The adhesive

can be placed on the stiffener 24 as the shim22 comes off the gears or

11



contacted longitudinally along the sightfine for ease of coiling. As the 25
seal anttspacer assenbly 30 is applied to forin a w Hitow assen%l&m\{ ? 5
rel easabl §,d §ABkeey S renoved and di scarded. One of skill in the art wi
readily appreciate that other well known nethods may be uf&dUS8YH¥¥duce

t he i nvent iHanad rge%; hih k. - f the present 30
I nvention is %oﬁ%ggg@%g@ f rp %ezrl]gq?%gﬁ(gvﬁi’%ﬁ%@gﬁ@"éggg?%gcqq rough
i nt er meshi b jojead dotthe nssatartt hesppoduhatiben 96 s asinghen Fahesive i for ned,

the stiffener éﬁ) is joined to the shim22 using an adhesive. The adhesive
can be pl a8%% BIadiBest ithe shigy/stifengy arp cestarad 2p a fatesealant suppogears or 1

18 MAY 200 4 ) dhesj b - li ed.
The now | ez et St Haheale bbsild o de Sl s Bt eRots ohbor ¢
nBrber 26 miesthers2®arenthedhlokiadeto tontaentheeeledi ofHe shing 2ohi rhst i f fener

are centered on a flat_seal ant support nenber 26 bearing an adhesi ve.
Opposi ng e¥RAI_NGT8 pRd ikdesims: theiianseat B8 naieiben zaihered to\éine spackd t o

contact t ' i e . sealant 18 _and if desired, the

t opcoat 22?s %Pgﬁ ?héeﬁnatggﬁrg?@cﬁ'glygg???Ifggﬂacg\ﬁ"lea%%eer%lsg‘fﬂ'ztﬁ’ the ﬁFte‘(Vﬁ'ousl y
descri bed. apiretiate trtatainys\addty oh atiiesités iyl be u@@cﬁ,r@?é ﬁFé?eFrE@tthé’t.”y variety
of adhesives may be used, it 1s preferred that the adhesives maintain a
degree of theeagdhgsivesymaintainna degrespat Bexibiltyawithip the Gpager Aksenbigt el y, t he
$gal ant 1?0(5ray be extruded onto both edges of the pre-fornmed spacer
assenbl y ‘and a topcoat 28 may sinmultaneously or sequentially be applied

he f | 0 b
to the front %lﬁérﬁhte‘iy{rthé%ﬁﬁﬁeafptﬁb%éﬁﬁﬁ%fxtsﬂaéﬁﬁgauggﬁw %ﬁéséc&ltgé y

co-extrusi on, coatl ng, or o amnation tec topcoat 28
may be a dietferrsed spacer aaterfiblyr2Q hed setopaost 2B neydsirmiitapeousiprorul at ed for

S €°Lhe BB Sl 51 HERLBIELS i ot sy "
20, such as by co-extrusion, coating, or other lamination techniques. This
15 - topcoat 28 may be a different material from the sealant 18 and may be
formulated for aesthetic purposes, for desiccating purposes, or other
reasons.
- Finally, while the embodiments. described herein relate to window
| assemblies having two glazed structures, one of skill would readily
20 - understand that window assemblies having multiple glazed structures
- stch as triple-paned window assemblies can be formed using the present
invention. In another embodiment, a groove or indentation is formed in
the sealant 18 and/or topcoat 28 along the sightline. A glazed member
can be placed into this groove to form a triple-paned window assembly.
25 While in accordance with the patent statutes the best mode and
preferred embodiment has been set forth, the scope of the invention is not

limited thereto, but rather.by the scope of the attached claims.
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|

assenblies having two gl azed structures, one of skill would readily 20
under st and that w ndow assenbli es haV|ng mul tiple glazed structures such as
triple-paned w ndow assenblies can be formed using the pres n@dgwgy

I n anot her enbodi nent, a groove or indentation is fornmed in e ]
and/ or topcoat 28 along the sightline. A glazed nenber can be placed |nto
this groove to forma triple-paned wi ndow assenbly. 25 While in accordance
with the patent statutes the best node and preferred enbodi nent has been
set forth, the scope of the invention is not Ilimted thereto, but rather
by the scope of the attached clainms. 12 MAY WHAT IS CLAIMED | S: 1 A spacer
and seal ant assenbly conprising: a stretchabl e seal ant support nenber

havi ng Ianar surface bounded by first and second edges wherein said
first HHdE E¥ have at |east one pl eated portion; a shim having at
| east one undulatlng portion in contact with said first and second edges

of said strgtchaplg aé@radn@g&a%HPé)é%'éFnb nsﬁlgdt hat said at |east one

pl eated portion 1S orient concave I nwa into said at | east one

undul ati ng @dﬁﬁtemhﬁb'@fseg@nﬂsmpmmeﬁnb%@iavm atréarige Aerfang; bouader by Brebantht
] Olmged steébrﬁtedg%%el%ﬁ% Qaaé{ fsbhn %&S%egﬁm%ﬁ 1€t 5 He ? [p%monsquor t

spacer sea ant ass aiml risi ng a
stiffener i@ Shem nevog at/\lﬁ@ﬁ ofgiugdelating poTHN 1@ @éachwﬁh §@!96tﬁt ﬁn%‘Pﬁ@@F’ edges The

SPacer oRodl SEabAtie SSAETRLYLA! mkBLPNEHE QS 1eSATRE LRI for P8 0RbriBE V! O

a desiccant and jolned to sald seal ant pace seal ant assenb

of cl aPWC@VﬁﬂiéFr&ﬁﬁd 1 aalg &t eestongritnguigtingportien @h@ai@smla;wig|fmjmtn@en@m.s 5.
The spg and seal ant assenbly of claim4 wherein said stiffener is
adhere to said stretchabl e seal ant support nenber by a first adhesive. 6.
The spacer &rigakebivined teakleatiispiddirstandiserendgrigesiof said isgalent Supparé member.
adhered to said shimby a second adhesive. 7. The spacer and seal ant

nbl f ocl j Wl ] i I
CaaTant sondr . ORI ShBubil Ay By B R b ARG ©
contact with said stretchable sealant support member.

3. The spacer and sealant assembly of claim 2 further comprising a topcoat having

a desiccant and joined to said sealant.

4. The spacer and sealant assembly of claim 3 wherein said shim is undutating

along a longitudinal axis.

5. The spacer and sealant assembly of claim 4 wherein said stiffener is adhered

to said stretchable sealant support member by a first adhesive.

6. The spacer and sealant assembly of claim 5 wherein said stiffener is adhered
to said shim by a second adhesive.

7. The spacer and sealant assembly of claim 6 wherein said shim is adhered to

said stretchable sealant support member by a third adhesive.

8. A spacer and sealant assembly comprising:

a stretchable sealant support member having a planar surface bounded by first and
second edges wherein said first and second edges are crimped to form at least one pleated
pottion;

13



8. A spacer and seal ant assenbly conprising: a stretchable seal ant support
menber having a planar surface bounded by first and second edges wherein

said first and second edges are crinped to format least o e pmm
portion; 13 MAY 2005 a stiffener in contact with said planar 5)

sai d seal ant support nmenber; a shimundul ating along a | ongitudi nal axis
and partially in contact vm'th said first and second edges of said
stretchabl e seal ant support nmenber wherein said at | east one pleated

po(r]I t: on ext emgtﬁfegeneroahﬂayt\jwthwdpmhérfﬁuﬁaeé of @b seatre svgpatt membéed by the
undul ations t

dab t | ant
Joibeat o 8 fundiniuBlino w573 b SRR Belectly st uin A &3R8 o
menber . se&gnd’ b@g@pﬁgenﬂ saed:h?ﬁalsamntasmsemffhyenm‘ea &heiein &?d utrllgm:mme@mtacsl ng 3
t opcoat avl n esl ccan 0 Sa se e ace an
b o oo ol elehe® sERately ibsr g o Badt e opf fredied bf e winiendte 1obaS AL
st r et cheddtens ®ahdatie pligpmadiciceremder by a first adhesive. 11. The spacer and
| ant bl f. cl ai 0 i tiff t dh dt
25 d Shi m byP SoYaRURMeAdRed 5o S35 TrehandShcepd Higes ok salh, S APPSR

claim Imémbé\er ein said shimis adhered to said stretchabl e seal ant support
menber by a third adhesive. 13. The spacer and seal ant assenbly of claim 12
wherein said assenbly is coilable. 14. A wi ndow assenbly conprising: a

stretchabl e 9seal amte spappOBihd ReABET adtamibigoRclpindBafurther temprisimuadegdeday first
and second e erel id first and second edges have at | east one

pl eat ed*PBP £ lCC M'ﬂ'ﬂi?’ﬁ@'dﬁear Lst one undul ating portion in contact
with said fi rst and second edges of said stretchabl e seal ant support

nenber so t d at | east one eated portion is_oriented aved] y
Touerd ot o 1Dy o Tee Poaset aie: “WaeDl caeRmoRorr GAmbre Uitk eridt ST | ) at o

bendi ngidhéret @@ k&iasirbichasd sédlamisupe@sinembdiby & fitst agisbiveecond edges of said
seal ant support nenber and having first and second gl ass engagi ng
surfaces; a first glass structure adhered to said first glass engagi ng

surface of s@aid swelspater amacteaRnSE&RRMBbIYIfASEMSTO Wikdreinesarridtifoast ik Gurgr d
second a%l]erea tc?rs]%gghrn?bfgrsfegocn%'adhesive.

12.  The spacer and sealant assembly of claim 11 wherein said shim is adhered to

said streichable sealant support member by a third adhesive.
13. The spacer and sealant assembly of claim 12 wherein said assembly is coilable.

14. A window assembly comprising:

a stretchable sealant support member having a planar surface bounded by first and
second edges wherein said first and second edges have at least one pleated portion;

a shim having at least one undulating portion in contact with said first and second edges
of said stretchable sealant support member so that said at least one pleated portion is oriented
concavedly inward into said at least one undulating portion of said shim to facilitate bending;

a sealant joined to at least said first and second edges of said sealant support
member and having first and second glass engaging surfaces;

a first glass structure adhered to said first glass engaging surface of said sealant; and

a second glass structure adhered to said second glass engaging surface.
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14 8 MAY ?(1g5 15. The spacer and seal ant assenbly of claim 14 further
conprising a stiffener in contact wwth said stretchabl e seal ant_ support
menber. 16. The spacer and seal ant assenbly of claim15 furthgrBdﬁwpf?ﬁﬂ@g
a topcoat having a desiccant joined to said sealant. 17. The spacer and’
seal ant assenbly of claim 16 wherein said shimis undulating in a

| ongi tudi nal axis. 18. The spacer and seal ant assenbly of claim 17 wherein
said stiffener is adhered to said stretchable sealant support nenber by a
first adhesive. 19. The spacer and seal ant assenbly of claim 18 wherein
said stiffener is adhered to said shimby a second adhesive. 20. The
spacer and seal ant assenbly of claim 19 wherein said shimis adhered to

said stretchedl e Theghadr aRdBEAAINt JXRERBK OP¥lain § HirePediRSisHRy a &iffenér iWi Ndow
assenbl X@ggr{?rl si.ng: .a seal ant s&%)ort nmenber having a planar surface

bounde# ifhgaidpltptehablstpatang $BPH-said first and second edges are
crinped to format | east one pleated portion; stiffener in contact with
said planar surface of said seal ant support ne hi m undul at i al ong

p _nmenber;  shim n
a | ongi t udi n¥¥- aXs saAcPr 5ad eealpMAsseMBlyof a@m\?{wh%?taﬂmwa@ﬁaoa@gwaﬂd
edges afdesRtaht§dingd Rl saf@l ant support nenber wherein said at | east one
pl eated portion extends generally inward within at | east one void created

by the undulations to format |east one bendable prismatic cell; a seal ant

joined to atqteashe %Eé@érfahﬁ sbalaMGsE6RPN G eEBE 36 Vheii shi® SFhAB UNSURERYiH
menber and havi ng substantially parallel first and second gl ass engagi ng

sur f ac84ongitpglingh a4 ass structure adhered to said first glass engagi ng
surface of said sealant; and second gl ass structure adhered to said

second gl ass engagi ng surface of said sealant. 15 18 NMAY 2005 22. The
spacer and sEil adbe 8B3eHBNG sedlantiassambly of plethdf whstast $ald Riiffexet isadbaried to

havi ngsaid @a8ichEBIB sehiahRPpb@ neditr 9 alfidtladhdsive. The spacer and seal ant
assenbl_ y of claim 22 wherein said stiffener is

19.  The spacer and sealant assembly of claim 18 wherein said stiffener is adhered to

said shim by a second adhesive.

20.  The spacer and sealant assembly of claim 19 wherein said shim is adhered to

said stretchable sealant support member by a third adhesive.

21. A window assembly comprising:

a sealant support member having a planar surface bounded by first and second edges

wherein said first and second edges are crimped to form at least one pleated portion;

a stiffener in contact with said planar surface of said sealant support member;

a shim undulating along a longitudinal axis and partially in contact with said first and
second edges of said stretchable sealant support member wherein said at least one pleated
portion extends generally inward within at least one void created by the undulations to form at
least one bendable prismatic cell;

a sealant joined to at least said first and second edges of said sealant support
member and having substantially parallel first and second glass engaging surfaces;
a first glass structure adhered to said first glass engaging surface of said sealant; and

a second glass structure adhered to said second glass engaging surface of said
sealant.
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adhered to said seal ant support nenber by a first adhesive. 24. The spacer
and seal ant assenbly of claim 23 wherein said stiffener isﬂﬂf hered to said
shim by a second adhesive. 25. The spacer and seal ant asse 3%6ﬁ’@086n124
wherein said shimis adhered to said stretchable seal ant support nenber by
a third adhesive. 26. A nethod for formng a spacer sealant strip for
joining and hernetically sealing two substantially parallel surfaces
conprising the steps of: formng a shimgenerally undul ating along a

| ongi tudi nal axis; at |east partially crinmping first and second edges of a
stretchabl e seal ant support menber to format |east one partially pleated
portion; joffi ng TH8i Pa&R ANd Sealsinaserbin f sthaifa dé sfughert porgprisiisy astepensd

edges Bhvidy & UESERAP ofhedI838hRANaMPPOrt nMenber so that said at |east one
pl eated portion extends generally inward wthin at |east one void created

by the undul ations to format |east one bendable prismatic cell; joining a

stiffener tgza p#ﬁ@asrpaé‘%{r faﬂeeﬁéﬁcfarﬁaé%e hElof Naihe Z?GWhéﬂetin %éﬂp%ﬁffed@?,ni?er ?

and appl yi ngqa_deforma | e adhesive seal @ant to at |east sealant joining
sur f acadiyfred & epid pealant sypeortenber bygdisst efhesied stret chabl e seal ant support
menber. 16

24. The spacer and sealant assembly of claim 23 wherein said stiffener is

adhered to said shim by a second adhesive.

25. The spacer and sealant assembly of claim 24 wherein said shim is adhered
to said stretchable sealant support member by a third adhesive.

26. A method for forming a spacer sealant strip for joining and hermetically sealing
two substantially parallel surfaces comptising the steps of:

forming a shim generally undulating along a longitudinal axis;

at least partially crimping first and second edges of a stretchable sealant support
member to form at least one partially pleated portion;

joining said shim to shim joining-surfaces of first and second edges of a strechable
sealant support member so that said at least one pleated portion extends generally inward
within at least one void created by the undulations to form at least one bendable prismatic cell;

joining a stiffener to a planar surface of said stretchable sealant support member; and

applying a deformable adhesive sealant to at least sealant joining surface of said first

and second edges of said stretchable sealant support member.
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