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MULTI PLE CELL HONEYCOVB | NSULATI NG PANEL Thqu?ggént I nventi g
relates to nultiple cell honeyconb insulati ng and shade panel s.

: USﬂA—4631217,and 4631108 deseri be expandabl e and contracti bl e honeyconb

panel s i ncluding an essentially vertical run of parallel elongate tubular
cells, the cells extending transversely of the row,

_ the cells being forned
creasable material in the Tormof superposed strips. The
- panel is supported at iits top and iﬁ ESﬁ , INSUBATYNGaPB¥ELom rai |,
t he panel can be usgQLTIGLESL O ' 0

so t hat

Ich the bottomrai
be raised and | oweré&

can

& (e
. e
. : . aqg%ﬂ¢%n q@ncqauhgesl&Demﬁéﬁéigonb pane
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extendi ng rows %fo“% Of kAl Ba t dtbp | @nd &1ade cel | s _ext q{léjr'{é&gc&a@nsver sely
of said r(Mngq¥'%?qgggcribe expandable and contractible L1el
5 463110 . tical run of para
. tially verti
including an essen . versely of
Panelst tubular cells, the cells extending trans 1o
e ' : easa
elongaw the cells being formed of a foldable, Franel i
oW, . S
thi r'al in the form of superposed strips. The p
materli

1
an 14 !

i red. Such 2
. hich the bottom rail can be raised and lowe
- « . < 2
plind has good insulating propertle? . Core 15
’ According to the present invention .
) ne
. tible honeycomb pa
sandable and contrac ' .
e o e ‘1el laterally adjacent
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cluding & plurali i T e ”
tn itudinally extending IXOWS of elongate tubu ? '
colae ai in commori
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i the relative latera
jrections normal to o et
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20 saic S,
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¥ ons normal to the relati
t he tubul ar cel el ative lateral positionin i :
tubul ar cells OLSethe:gPaggﬁébfgng ?ffsgt IongitudigaFryS?;?a{?$§1tgA:Ee
const ruct ed w of tubular cells i :
super posed ngzefi;f'gff!e1 creasabl e and drapabl e nét2?=g|cfhlfhbelng
together, after foldi ngI ?i’fgf%et Do of the strips being segu]; od | °
mul tiple rows e cellsz In this :

p of cells are shown, each strip forns ;FPSE;USLEOQ r?ere

e

of anot he ;

arrangerre:\tainﬂt!h@;ﬁfnd%g’g ;gefl%\’\.’ but one. This is a sonewhat conpl
present invention th n eaﬁe_nanﬂggg&%k comb insulaﬂ&ng)qné?)§2§
honeyconb panel., i |en?3 i W RASSF un expandabl e a rafithg® 1€ he
| ongi t udi néﬂa}rﬁf]ex?rkgn | nnﬂ?‘gev\rrgttmralqHWL]WIiﬁé"r &9 &1° |u;%jee&ra I ;/élg?]g&ﬁatll
ext endi ng tgsansl/@crg@gpg?e & é%%c?{‘%%ng:}%&ui@emenaggi@ hfeh%tﬁggpl

row bel 3 QYser T onoLi 19l oe et en AR LTS o Cel T8 of ea

are graceghifg'9§L5¥e&eéﬁ&|ﬁ6&déﬁtm@ PLOVLEE EE||§eLLSegiheaCh

aesthetically pleasing appearance.

The invention further provides a support system

for supporting a vertically disposed multi cell panel

10 including at least one Irow of vertically superposed,
horizontai tubular cells, said support system including &an
elongate'support strip and an opposing elongate stiffening
strip, at least one of said strips including headed
projections projecting toward the other strip and the other

15 strip including openings formed therethrough registered with
said projections and into which said projections may be

. inserted and retentively retained by the heads thereon, saic
stiffening member being adapted to be inserted into an upper
cell of said multi cell panel after which, by movement of

20 said strips.toward each other, said projections may pierce
upper wall porticns of the cell coﬁtaining said stiffening

and al |

strip and be projected into said openings.

Tn order that the present invention may more

readily be understocd, the following description is given,
25 merely by way of example, reference being made to the
accompanying drawings in which:-

Figure 1 is 2 fragmentary, schematic vertical
sectional’ view jilustrating a first embodiment of double
cell row panel ccnstructed in accordance with the present

30 invention;

Figure ZA is 3 schematic sectional view showing
the manner of fo:ding a length of material to produce the
panel of Figure i;

Figures 2B and 2C are similar views illustrating

35 two differehtrways which the folded material is to be glued;



2 anot her row of cells. The multiple cell honeyconb

I nsul ati ng and shade panel of the invention (primarily to be used as a
veri i cal panel and to be supported fromthe upper margin thereof), 5 has
substantially identically appearing opposite sides which are gracefully
creased and folded to provide an aesthetically pl easing appearance.’

The invention further provides a support "system for supporting a

vertically disposed nulti cell_ panel LQ Jincldik ivhat +6astslomeingpve of
vertical |y super posetF9ure hor zoﬁ’te%éi%u Ular cell s f]a(i,fi @Hggftg)féséy@t em
i ncl udi ng @scond @hisoditents upper dastlie Gl FPBIRE hd el ohgat e sti ffeni ng

strip, at |east, one of said strips including headed proj ections

projectingﬁ?%ﬁ%ﬁ%ﬁ?he other strip and the oth ¥ Pedr NEhOWi fg
openi ngs formed ther BigubRighp rigis TIN5 Sécgg%ﬁl%i pr o] e&t i onﬁ %nd into
whi ch sai d.pg oh £5hLPNSE MBY1dENg 2 lém@the@lfamdteé%@%t?‘ael’{}° BE&i 89 by t he
heads theréon, said . st%%fenlng nmenber bei ng adapted to be inserted into
an upper pangl|pfoFigurg

Iti cell panel after which, b at sof 20
said strips toward egghuoehesB atmddée@r@]f%cﬂ’aﬁ%aﬁaylﬁ?’%r&élﬁg{?ggg%gr wal |
portions of the.cell contajpi | g sthéf epilagd matesiailpigngob®eproj ect ed
into said GH@ngﬁSggren% LayR' 8 WAl .

glued;

10 Figure 5 is a fragmentary, schematic vertical
sectional view illustrating a first embodiment of a triple
. . t
cell row panel constructed in accordance with the presen
invention; . .
Figure 6A is a schematic sectional view showing

15 the manner of folding a length of material to produce the

panel of Figure 5; . |
Figures 6B, 6C and 6D are similar views

jllustrating three different ways in which the folded

material is to be glued; g
20 Figure 7 is a fragmentary, schematilc vertical

sectional view illustrating 2a second embodiment of a triple
cell row panel constructed in accordance with the present
invention; . .
Figure 84, 8B and 8C are schematic v1ews
25 illustrating three different manners in which the material

is to be folded and glued in the construction of the panel

illustrated in Figure 7;
! Figures 9A and 9B are sectional views of a two

layer and three layer material respectively suita?le for use
30 in making a multiple cell row panel of the invention; -
Figure 10 is a side elevation of a folding and

gluing portion of-ah apparatus for producing a multiple cell

row panel of the invention; o
Figure 11 is a side elevation of the winding and

35 stacking portion of an apparatus for producing a multiple



In order that the present invention nmay nore

the followi ng descriptionis given, 25 nerely by way of exanple,

readi |l y be under st ood,

reference being nmade to the acconpanyi ng drawi ngs i n which: -

Figure 1 is a fragnentary, schenmatic vertical sectional view
illustrating a first enbodi ment of double cell row panel constructed

I n accordance with the present 30 inventi.on; Figure 2A is

a schematic

t&

mat eri al

I gure

1 i
and 2C are simlar viRigares| 328 angng2B a¥s %\R{?%%Tseer%trﬁo'\ﬁ&yé’i\ﬁg Kt
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fol ded mat gf gl 118 P JI€ tHeU@¥rip opener of the apparatus of Figure

cti onal__vi,ew.s i . the nanner'of foldin I
SERL Hapta” e Woprspn 0 @ Length of

s 2B
he

_ Figure 3 is a vertical sectional view showi ng a second
enmbodi nent #; a doubl e cell row panel of the present °

Figures 13 and 14 are cross-sectional views of the
first and the second glue applicators of the apparatus of
Figure 10 respectively; .

Figures 15 and 16 are fragmentary schematic
vertical sectional views illustrating the manrer in which
the upper margins of the panels of Figure 5 and that of
Figure 1, respectively, may be suspended from a header
channel;

Figure 17A is a vertical sectional view of a
modified form of header channel to be used in suspending the
multiple cell row panels of the present invention;

Figure 17B is a fragmentary top plan view of &
support strip to be used in conjunction with the header
channel of Figure 17A;

Figure 18 is a fragmentary schematic sectional
view illustrating the manner in which a honeycomb shade or
panel, inéiuding the multiple cell.row panels of the
invention, may be suspended from its upper margin using the
structures illustrated in Figures 17A and 17B;

Figure 19 is a fragmentary schematic vertical
sectional view illustrating the manner in which a multiple
cell row panel may be supported using two retaining strips
in conjunction with a header channel such as that
illustrated in Figure 173; _

Figures 20 and 21 are views similar to Figure 172
showing second and third embodiments of a multiple cell
panel support structure, respectively;

Figure 22 is a fragmentary, schematic vertical
sectional view illustrating a third embodiment of a triple
cell row panel constructed in accofdance with the present

invention;



i nventi on; Figure 4A is a schematic sectional view show ng 5
t he manner of folding a length of nmateri al

to produce the panel of
Fi gure 3; Figures 4B and 4C are simlar views illustrating
two different ways in which the folded material is to be . glued; 10
Figure 5 is a fragnentary, schematic vert%cal sectional view
illustrating a first enbodinent of a triple cell row panel _constructed

in accordance with the pres . | DURBhE@AC sectional viewpshoWatEA is a
schemati c secti onal E%@ﬂF%hgaknﬁslg ?Ee ma nert%Ei 9! dongraduergtheof '
material tQ,prpdugert 8¢ foldpager dengrguPs 52 Fi gures 6B, 6C
and 6D are sim_ ar. yi

.. e Jdllustrating three different ways in which the
folded . pemedrPf FigUFS B2

| ued;, 20 e dinQWaar ¥iewsy
fragmentary, schemat Foguaesi @aB: 23C888 &8 &

ew j | ] ust 149 & seeond

embodi ment of, a,tridl threeeMaysoumardicle Jid rﬁi{‘\(tdeedi imr?%%:lor dance with
t he present* uSEEsventi on; , Figure 8A, 8B and 8C are schematic
views 25 ihd uskuesting three different manners_ in ¥$g
e

{bevept eeakl
is to be folded and giieprrd 124 hics corERaINERT LR DHf T Ig%hel illustrated
in Figure 7;

| i ; £7ehR"
, s D519 angli H8t aembedreBhaPtvieWs of a two
| ayer and tﬁ@@%ﬂ?@@&wv¥ﬁﬂeﬁ%{§§$%SQQ§ igeégcggag&pgewigﬁ,uﬁe present
cell row panel constructe
i tion; ) . 24
10 anveRtt Figure 252 is a schematic sectional view showing
- : the
the manner of folding a length of material to produce

anel of Figure 24; . ' ‘ ‘ _
’ Figures 25B and 25C are similar views illustrating

i is to be
15 two different ways in which the folded material i

lued; | .
’ ’ Figure 26 is a fragmentary, schematic vertica

i a four cell
sectional view showing a second embodiment of

i resent
row panel constructed in accordance with the p

invention; ' ‘ | '
” ”’Figure 27A is a vertical sectional view showing

i the
the manner of folding a length of material to produce

anel of Figure 26; . . .
’ Figures 27B and 27C are similar views illustreting

i is to be
25 two different ways in which the folded material 1

lued; ' -
’ ’ Figure 28 is a fragmentary, schematic vertica

i i of a five
sectional view illustrating a first embodiment

i resent
cell row panel constructed in accordance with the p

30 invention; . | o
'Figure 29A is a schematic sectional view sho g

| ‘ e the
the manner of folding a length of material to produc

anel of Figure 28; o . .
’ Figures 29B 29C and 29D are similar views showing
1

i is to be
35 three different ways in which the folded material 1



30°in making a nultiple cell row i

( _ . _ panel of the invention;

Zlguigtlo }s a side elevation of a folding and gluing portion of a
ppa us for producing a nmultiple cell row panel of the invention'n

Figure 11 is a side elevation of i ndi i
apparatus for producing a mJItipltehe wi nding and 35 stacking portion of an

4 cell row panel of the invention; 6 Fi gures 12A and 12B are

a cross-sectional view and a top vi i
p view of the st
appar at us oflwedure 10; 5 Fi gures 13 ;hg ggeger of the

cross-sectional vi ewsppfuide30 iéiasschemathe geéﬁﬁaab|58°%§8P?%a¥%?¥ of

e f e ot pbezasid b 0o d BREbOYRLNE of 2 five SeLELTMORSRS nd 16
mannér 1n “Bbﬁbtiﬁctéaeinppecondagpﬁswéphtﬁgepgﬁé%gg%fRb%gaﬁgagﬁgﬁdtPﬁat of
5 Figure 31A is a schematic sectional view showing
the manner of folding a length of material to produce the
panel of Figure 30; ' '

Figures 31B, 31C and 31D are similar views
jllustrating three different ways in which the folded

10 material is to be glued; and

Figures 32A, 32B and 32C are fragmentary,
schematic vertical sectional views illustrating an
alternative manner in which the upper margin of the panel of
Figure 5 may be suspended from a header channel.

15 Referring now to Figure 1, the illustrated double
cell row panel 10 1is constructed of a plurality of
longitudinally extending cells 3a-c, 4a-b arranged in two,
offset rows 5, 6. For identification purposes only, rows 5
and 6 are referred to as the front row and back row

20 respectively, but use of these terms is not to be construed
as in any limiting way. '

Each cell has a longitudinally extending front
face and a longitudinally extending back face, although only
the front faces of the cells of the front row 5 and the back

25 faces of the cells of the pack row 6 are ordinarily visible.
More particularly, cell 3b has a visible front face 5b and
cell 4b has a visible back face 6b.

: Each complete cell of the front row 5 is formed
from a single or separate piece of material 12. The back

30 face of an adjacent, offset cell of the back row 6 of double
cell row panel 10 is formed from the same piece of material
12 as the adjacent complete cell of the front row 5. For
example, the back face 6b of cell 4b is formed from the same
piece of material 12 as the adjacent complete cell 3b. As

35 will be described more fully hereinafter, the novel system



- #
Figure=l, respectively, may be suspended from a header channel ;
Figure 17A is a vertical sectional view of a nodi fi ed form of header
channel to be used in suspending the 15 nultiple cell row panels of the

present invention; Figure 17B is a fragnentary top plan view
of a support strip to be used in conjugctlon wi th the header

channel of Figure 17A, Figure 18 is a fragnentary schematic

sectional 20 view illustrating CQ achoneyesmhhehade or
panel , '”C|95Iﬁ©1@h%gnu9§PbP€ cePF wgﬁﬁﬁﬁ thMBt t c g

row a of gmay be
suspended fhgabrisluspempaaiglnfu§hﬁgPFﬁ§ent lQY?ﬁEfﬁPegr #ﬁg%rEPEd in

Figures 17A and 17 £ of the Bbgle &Qlasrawfpagaénﬂgry schemati ¢
verti cal ZSUEéEFlogaFu$|gﬁF| 'Tustratin

cel | row panel may beR§ufpBr PEISEEPNGT g%o %gFaEE?Egkgfr?kshtaf@@ég e

ig&lunctgontﬂbtEteQEQQethéhg&ﬁag SawhSaanﬁhahe bacr|ﬁg§§§%§§dqq§lfi§§§%
FoR BoAts bl 3ies BEgte
showi ng sec@ﬁdtaﬁdbfiﬁ &‘Ogng &rﬁen%ﬁ%td O%l% 8

S0 % e cell . ane| support
structure, hg%g@ﬁhﬂvphﬁpes 12. Therefomﬁguﬂé el§a§eFF any,

schematic verlical. .y i)é)e%'}%nc\g & idts leialdisn @ he riekifr,d pamieddi HEHilE a
triple aeep }8& paRePPESHStruct ed in ccordance wi.th 4he BASANtaRD
i nvention; have an identical appearance when viewe
10 from the back. If the material 12 has a different
appearance on each side, panel 10 will have a different
appearance when viewed from the front and from the back..
To produce the double cell row panel 10, a strip
material is creased, folded and provided with glue strips -or
15 zones using apparatus similar to that disclosed in US-A-
4631217 and US-A-4631108, the disclosures of which are
incorporated herein by reference. Further details will be
described later.
The general manner of folding and providing a
20 strip mater1al with glue lines to produce the panel 10 is
schematlcally illustrated in Figures 2A-2C. First,
longitudinal crease lines 20, 22 are formed on opposite
sides of a foldable, creasable strip material, between a
central portion 24 of the material and longitudinal edges of
25 the material. The. strip is then folded longitudinally along
the crease lines 20, 22 as shown, to provide what is
referred to hereinafter as "Z-folding", as shown in Figure
2A. As there seen, the material 12 is initially of a width
equal to six width units. The centre portion 24 of the
30 folded material 12 provides three width units, the
downwardly and inwardly folded flap 28 provides
approximately one width unit and the upwardly and inwardly
folded flap 26 provides approximately two width units.
Thereafter three longitudinal adhesive lines 18,
35 16, 14 are applied longitudinally on the folded materialllz.



Figures 23B, 23C and 23D are simlar views 5 illustrating

Lhree ways in which the folded material is to be gl ued;
i:?ﬂrf 24 is a fragnentary, schematic vertigal sectional view
strating a first enbodi nent of a four cell row panel constructed in

accordance wth. the 10: i gveat i ons _ . t
schemati ¢ Se%t#%ﬁéh %ﬁ%ﬁfgﬁ%mfﬁgé £8liHnapplied to one éﬂgﬁn@ezzppfsbge

material to gemiak portion PAnaE %fléggﬁ$%gnefpfgx{ﬁgf%f@ @qﬁ%?gﬁée@ﬁSSB
and 25C are gigih dnit eﬂtﬁomlﬂsmaznnguiﬂsbmofqrfwz‘éﬁ%ngva%eiﬁr%ﬁi EA9Eh

f ol ded naterldﬁils to be -
of the flap 26 to the central portion 24 of the folded

5 material 12, as shown in Figures 2B and 2C.

The adhesive strip 14 is located of the centre
portion 24, substantially one width unit from fold 20, and
the adhesive strip 16 is located adjacent the free edge of
flap 28. 1In the embodiment of Figure 2B, two of the

10 adhesive lines 16, 18 are located on one surface 7 of the
material 12 and the third adhesive line 14 is located on the
opposite surface 8.
An alternative placement of the three adhesive
iines on the folded material 1l2a is shown in FigureLZC. In
15 this embodiment, adhesive line 16a is located adjacent the
free edge of flap 28a and the 'adhesive line 1l4a is located
on the surface 8a at substantially the midpoint of flap 26a,
about one width unit from fold 20a. Adhesive line 18a is as
before.. Again, the adhesive strips 16a, 1lBa are provided on
20 one surface 7a of the material 12a and the adhesive strip
l4a is pfovided on the other surfaée 8a of the material 12a.

The folded material with the three adhesive lines
as shown in Figures 2B or 2C is wound or stacked such that
successive portions of the material overlie preceding

25 portions, as described in detail hereinafter, to form a
plurality of adjacent stacked layers of folded material.
buring this stacking, the adhesive lines on the folded
material are pressed into engagement with the facing side of
an adjacent layer of folded material to connect them

30 together and form adjacent connected layers to form a stack
of double cell rows having the structure shown in Figure 1.

A second embodiment of a double cell row panel 30
is shown in Figure 3, and is constructed of a plurality of
longitudinally extending cells arranged in two, offset rows

35 35, 36.
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gl ued;

¢ Fi i
secti onal gure 26 is a fragmentary, schematic vertica

vi ew show ng a second enbodi nent of a four cel

B e S e e et Tona o ow thowng M row panel
vertical sectional view showin ,
Eigﬁ?gihzgé material to produce the . g panel of Fi the Jenner of tolding
and 27C are simlar views illustrating 25 two djffer

:2 gh}fgghgﬁt;?L?eﬁ%%§%:§+@ﬁ%%§?}%Eﬁ&fof thqﬂhgmk row.36 is forme Pgur2y28
w{ﬁttﬁ”bf’ﬁéﬂ'&@tsmcghefpi@ce of xggeprjr%%%ﬁgmfﬁ%%ﬁissf)rﬂmil1_matiati ng a
with the PLEsed! ronCohBVBRbbanot materia. 42, cgibuggﬁgg% FO-REGOr dance
show ng he_pann fobdin | d schematic
2ggﬂg$g gbepT ano?pgﬁeplgpgFp%upgggg}gi 95, &1 NgThe E?gﬁb ﬁaC§gpér|a| to
290 are. (L ik, soetens ce2s of theafF9RFeFPn s el ol
row panel 30 is formed from the same piece of material as
the adjacent complete cell of the back row 36. For example,
the front face 35Db of cell 33Db is formed from the same piece
of material 42 as the adjacent complete cell 34a.
10 As can bé seen from Figure 3, the front faces of
the cells of the front row 35 and the pack faces of the
cells of the back row 36 are formed by the same surface. of
the material 42. Therefore, the double cell row panel 30
has an identical appearance when viewed from the front and
15 from the back, provided that the material 42 has not been
selected or printed to produce a gifferent appearance from
the front or back.
The method of producing the double cell row ‘panel
30 of Figure 3 differs from the method of producing the
20 dcuble cell row panel 10 of Figure 1 primarily in the, manner
of foldinj-the-material. In contrést to the z-folded
condition of the material shown in Figure 2a, as shown in
Figure 43, to produce the panel 30 of Figure 3, koth
longitudinal edges of the material 4z are folded over the
25 same side 37 of the material 42, to produce what is referred
to hereinafter as wc-folding." Agair, the folded material
of Figure 4A comprises a centre portion 54 of approximately
three width units between folds 50 ard 52, a first inwardly
folded flap 58 of approximately one width unit and a second
30 inwardly folded longitudinal margin £6 of approximately two
width units. After this folding three longitudinal adhesive
lines 48, 46, 44 are applied. A first adhesive line 48 is
applied to one surface 37 of the folded material 42,
substantially two unit widths from the fold 50, in a

35 location suitable for securing the free edge of the



6 gl ued,; Figure 30 is a schematic vertical sectional view
Illustrating a second enbodi nent of a five cell row panel constructed in
accordance with the present invention; 5 Figure 31A is a
schemati c sectional view show ng t he manner of folding a | ength of
material to produce the panel of Figurgugo; Fi gures 31B, -
31C and 31D are simlar views illustrating three different ways in which

the fol ded 1f), waaﬁkai%nafgi)ﬁ 86 Ues: t 80 %Gentral portiofl S¥T&E BRA. 32B
and 32C are nentary schematic vertical sectional views

i | | ustratingf@kied m%ﬁ?%%%%l?%e manner in which the upper margin of the
panel of Figure 5 rayihe stspeinett fsonrayhendss, chaonet . tHd

Ref [ to Fi | ust b 10
const r ucted HAGeHYErbindy 47 46 %‘%ﬁgfﬁ%%éi‘%e%% HiFkce s aRctydO o,
arranged $n naerial 42 faed thestbird. adtwrsivemr fghee i binguéposes only,
rows 5 ﬂS’%z?téci ol ﬁérgg%éé’l@é éﬁ‘ffééé’@? ro%ﬁé‘daél%&é‘ﬁé’v‘é@?lp 44

respectlvel y ut use o terns I s not construe
limting wayls located appromant%l-momgarm cyﬁgimoﬁmﬂyh%xf%@. ﬁa FF@nt

face and a |eongidaskoadd ysexdengs nos bp@&ﬁép%dfdé&wgth@nﬁee edge of
flap 58.

10 In the embodiment of Figure 4C, adhesive line 46a
is located adjacent the free ecge of flap 58a and the
adhesive line 44a is located at substantially the midpoint
of the margin S6a. Again, the adhesive strips 44a, 46a are
provided on one surface 38a of the material 42a and the

15 adhesive strip 48a is provided on the other surface 37a of
the material 42a about two unit widths from fold 50a.

As before, the folded material with the three
adhesive lines disposed thereon is subsequently wound and/or
stacked to form a plurality of adjacent stacked layers of

20 folded material. )

"Figure 5 shows a triple cell row panel 110, which
comprises three rows of longitudinally extending cells, a
front row 105, a back row 106 and an offset middle row 109
located therebetween. The cells in the front row 105 extend

25 longitudinally, substantially parallel to corresponding
cells in the back row 106, and these parallel cells may be
considered as cell pairs 60a and 62a, 60b and 62b, 60c and
62c, and so on. The cells of the middle row 109 are formed
by gluing two such cell pairs together. That is, gluing

30 cell 60a to cell 60b along glue strip 113 and gluing cell
62a to cell 62b along glue strip 115 forms cell 64a of the
middle row 109. Similarly, gluing cell 60b to cell 60c
along glue line 113 and gluing cell 62b to cell 62c along
glue line 115 forms cell 64b of the middle row 109.

35 Each cell pair, e.g., 60a, 62a is formed from a

is Sheet Has Been Replaced
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t he frcgt faces of the cells of the front row 5 and the

the cells of the back row 6 are ordinarily visible. Rgfz pgftrgﬁFZrF;
cell 3b has a visible front face 5b and cel | 4b has a visible back face
6b. Each conplete cell of the front row 5 is forned from
a single or separate piece of materi al 12].r The back 30 face of an

adj acent, offset cell of the back row 6 double I '

, | row panel 10 is
formed fromthe sang ece of materi Ceag&g -

cel | of thesin@¥g:r é?g terial gt nﬁfe the ack faa‘gjf twapnphete

fO{regbfro Mk fer S@NEstrip ;se@mﬂdﬂdrmueﬁi610190%%e@h%sq§?%%5%? éeﬁe}o él
(7:e . A?‘éhg??]%}\ﬁ“é I ?foggé%f begle (r}.pg@eﬂgi ylilgrgd;ﬁxaét*eme fhenhof/etesyﬁt em

urng, and w

d/ k
strips 12 othéhér@mESEQW ¢ﬁb%n@ﬁdﬁh%r%%fﬂegg£ﬁ and Eﬁ?qﬁ% %P?ﬁg?uggtsﬁé?Le
ce

doubl e C%" LOW paleteif. of the cell pair. Therefore, the triple
row panel 110 has an identical appearance from the front and
the back, unless the material 112 has been selected or
printed to produce a different appearance from the front and
back. '

10 The folding is such as to fold each longitudinal
edge over the same side of the material along the respective
crease lines. The folded condition of the length of
material 112 used to produce the triple cell row panel 110
is shown in Figure 6A. As seen in Figure 6A, the material

15 112 is initially of a width equal to eight width units. The
centre portion 124 of the folded material 112 comprises
approximately four width units, and the upwardly and
inwardly folded flaps 126, 128 each comprise approximately
two width units.

20 ' Figures 6B- ~-6D show several embodiments ‘of the
pos1tlon1ng of the four adhesive lines on the folded
material 112; in Figures 6B-6D, two parallel adhesive strips
or zones are applied to one surface 107 of the folded
material 112 in locations suitable for securing the free

25 edges of the longitudinal marglns 126, 128 to the centrel
portion 124 of the folded mateLlal 112. In Figures 6B and
6C, these first adhesive strips or ‘zones 116, 117 and 116a,
117a are located substantially equidistant from their
respective folds 120, 122 and 120a, 122a. Two additional

30 adhesive strips or zones 113, 115 are located on the
opposite surface 108 of the material 112 from the adhesive
strips 116, 117 in the embodiment of Figure 6B, at
substantially the midpoints of the flaps 126 and 128
respectively. In the embodiment of Figure 6C, adhesive

35 strips 113a, 115a are jocated on the opposite surface 108a



As can be seen fromFigure 1, the front faces of 5

the cells of the front
row 5 and the back faces of the cells

of the back row 6 are fornmed by

opposite sides of the material pieces 12. Therefore, if the material 12
S i dentical in appearance on both sides thereof, panel 10 w | have
an identical appearance when viewed fromijze front and 10 fromthe back.

If the material 12 has a different appear ance on each side, panel 10
will have a different raNce A enrot exesl ddloesive $EBHRS ahtP3 rom t he
back. of the ¢ ot]foarloguce t(ﬂ{e]

double cell. o0 105185 Si204€ and
material i s1rTaasedpPodXdRRtalY AR Wt VW*#F%N %\%B@Pﬁ%s or 15 zones

usi ng appaggiﬂ% fé%%éé{iéélghal di scl osed in US-A- 4631217 and
US- A- 4631108, "t he di scl osures .of . whi - &NgR! paaRestvaeseripdy
ref erence. Further de¥%jF§?vﬁW?01%Fegp %%g%l?%gd | a The

r. -
general ganpggnof 11vbhdang appﬂim®vtdih@eaSQGfa§?rFB%ﬁa?£ng? ﬂ??ﬁré?ﬁe
lines to produce the ﬁanglﬁk}g %§ee ed§&LesBt tRal Eyapkl a2bbat 8@8bn Fi gures
2A-2C.  Firii2b, adpg 8? udin crease _lines %g Z%rQQQefgbggdantg@posite
sides of a hahdsbie, stripsabBe &8rapPhaedr FQ thBePRESR S “cent r al
portion 24 g%n%gg&”gg?&ah 758p| 8pgthedihagkredged 18b,28PPrREIRALEAYaL® The

e

Shows. to b ongitudingl 9 r gas8 ¢ i1ney 28, 22 as
shown, to pwadiche uppgt frem thergpiﬁrgé8g AdnklS Vel §2%8p

: ! 0 herernafter as_ 'Z-folding", as
shown in Fi deEa1ed £2AthlS stieneeseeBb Dficthet BRAT RS 19 Pn Pt al |y o 2
wdeh e%p;réﬁiaikéiy %g %th%inlh%fc%%%r@H@yTﬂZBb.24A@hamhe1n this

embodiment the adhesive strips 113b, 115b are applied %o one
surface 108b of the material 112b and the adhesive strips
116b, 117b are applied to the other surface_lO?b of the

15 material 112b. ‘

The triple cell row panel 130 shown in Figure 7 is
an "offset" honeycomb panel, meaning that the cells of the
middle row 139 are of a different size, in this case
smaller, and have a different configuration from tho§e of

20 the front row 135 and the back row_136. Here, the dlsténce
x from tﬁé glue line 143 to the midpoint M of the foldea.
material 142 is less than the distance ¥ from the glue line
143 to the fold 150. Similarly, the distance x' from the
glue line 145 to the midpoint M of the folded material 142

25 is less than the distance y' the glue line 145 to the fold
152. As the distances x and x' decrease by moving the glue
lines 143 and 145, respectively, closer to the midpoint M of
the folded matefial 142, the sizes of the cells of the front
row 135 and the back row 136 increase and the size of the

30 cells of the middle row 139 decrease.

As shown in Figure 8A, glue lines 143, 145 are
farther from their respective folds 150, 152 than
corresponding glue lines 113, 115 in Figure 6B. Similarly,
in the embodiment of Figure 8B, glue lines 143a, 145a are

35 closer to midpoint M of the folded material 142a than

g




30 folded material 12 provides three width units, the
inwardly fol ded flap 28 provides
upwardly and i nwardly
units.

downwar dl y and
approxi mately one wdth unit and the
folded flap 26 provi des approximately two w dth

Thereafter three |ongitudi nal adhesive |lines 18, 35
16, 14 are applied longitudinally on the islded material 12.
8

A first adhesive line 18 is applied to one surface % of Eﬁg
central portionegé ﬁhiﬁ | ggaki aAnapprasarmidhbp e&u&r-ItE<o & SWdth unit
fromfol d 25°5GPEEBI e T 3r “secyr i Jdle gt ggecdamilaraly theplle@e®6 to the
central porfiioes2348P .t A4l egq%'na i

terial 12, .as N FHigife 2B and
2C. L olatibee radiiesipectsiue glpe 1 Pese diab ot et olcentlrggwel Perg ! on
24, substantially one w tif}dlrgg{deiQr[@rftoldf 20 tmiple celde THhEIRE strip 16
Is located adjacent the Tree edge of

i i
;i g]lc” EhZ% O e e v . q{%egz&%f?n%a%fjl%jignaig&%,?;rface
of the comprises three Irows of longitudl . oo
5, a back row 606 and an offset middle row
izzzzezo:hZZeéetween. The cells iq the front row 6Zin:xtend
longitudinally, substantially parallel to co:resii: e e
10 cells in the back row 606, and these parallel c262 -
considered as a cell pair; thus cells 660a and ' a,nd >
and 662b; and 660c and 662c each form 2 cell pair, ze..].-ui;1
on. The cells of the middle row 609 are f?rmed by g9 Thai
two such cell pairs together 2as shown in Figure ?2.613 >
15 is, glﬁing cell 660a to cell 660b along glue;stiii o
gluing cell 662a to cell 662b alorg glue str;pqt- Cei1
cell 664a of the middle row 609. similarly, ?;ulngll E;Zb
660b to cell 660c along glue line 613 and gluing ce€ o
to cell 662c along glue line 615 forms cell 664b of i
20 middle row 609. Each cell pair ig formed from a 51ngte;ial
folded material strip 612. Because of t?e way the mihe
strip is folded, i.e., z-folded as described bel?w;he e
front faces of the cells of the front row 605 anf
faces of the cells of the back row 606 ére forTeQGTZ
25 opposite sides or surfaces of the mater%al s?rlp a;ance »
Therefore, if the material 612 is identlcal‘ln ??pell
both sides thereof, panel 610 will have an 1denufcabaCk iy
appearance when viewed from the front and from tneh Sid; -
the material 612 has a different appearance on eac "
30 surface, panel 610 will have a different appearance W
viewed from the front and from the back. .
The method of producing the triple ce{l,?ow pzée
610 of Figure 22 differs from the method.of ?rocec12iet e
triple cell row panel 110 of Figure 5 primarily in ® olaed
35 manner of folding the material. In contrast to the C

’



naterigg 12 and the third adhesive line 14 is |ocated on the opposite
surface 8. An alternative placenent of the three adhesive
linmes on the folded material 12a is shown in Figure 2C. In 15 this

enbodi nent, adhesive line 16a is |ocated adjacent the free edge of flap
28a and the adhesive line 14a is located 14 on the surface 8a at '
substantially the m dpoint of flap 26a, about one width unit fromfold

20a. Adhesi y, éi@f‘or18@fIﬁhé&naterbsiogmwnﬁgalmgmm eahasi shownr ips 16a,
18a are prOV|ded on_20 _one surfac t a a89nkhecadbesi ve
strip 18309%e pf i dble A2 ?\’él%fh #%g%ggag% i(f)1egjr?‘rt:51terfla 1 9

The fol ded aﬁleheémauerhalhélzhbeengdﬁ@hﬁwé ovessone susfagauwh3 |n°§|§H?es

2B or 2C1is 635 @ S 1i ﬁécaﬁéswe 6@nérons of the
mat eri al ov@¥€ gg%gegg |%§8§% Hﬁ%r%?%%ie aé des Cﬁg bed in, geta
t

her ei naf ser longitedinal e 99Ih¢é¥9t§°%ﬁe%d?%%EnF QRRFIFEBPETRFCS 8P 8ed
material . ¢ EHé'ﬂﬁtéfiélsaﬁéhgnehetbeneﬂheseaSellﬁne onThhemabEdeél
material aré pressed, into_engagenment wth t a s antp

adj acent | a§df &F %BFHéﬁgﬁﬁtgg Iw%%tgoﬁ%%%¥ F% 8£8§6 %ggt Bt Por m
adj acent copagetedpbayeon 6p4f ofnthesfat@ed maber#dbbbé2c PFmﬂBQE havi ng
the structure_shown 28canY sAgodhiRralef a
doubl e ceIIanﬁpﬁéﬂ%#eﬁg 26LE &1dtﬁ unlts' tgﬁrépS, ang ﬁ con truc?ed of a
plurality ofolded fbaglﬁaélﬁarmyngxﬂEEHPﬁgmé PLY B¥PaH3E5n H , 8BF set

rows 35 35th§6downwardly and inwarély folded flap 628 forming
approximately two width units.
Figures 23B-23D show several embodiments of the

positioning of the four adhesive lines on the folded

15 material 612 to produce the triple cell row panel 610 shown
in Figure 22. In Figure 23B, the first adhesive lines 616,
617 are .located on opposite suffaces 637, 638, respectively,
of the central web portion 624, substantially equidistant
from their respective folds 620, 622. Two additional

20 adhesive lines 613, 615 are providgd on opposite surfaces
628, 627, respectively, of the material 612, with adhesive
line 613 located at substantially the midpoint of the flap
626 and the adhesive line 615 located on the central web
portion 624, approximately one width unit from the fold 622.

25 In Figure 23D adhesive line 616b is applied to
surface 637b of the folded material 612b, adjacent the free
edge of the flap 626b. Adhesive strip 617b is applied to
the surface 638b, adjacent the free edge of the flap 628b.
Adhesive strip 613b is applied to the surface 638b of the

30 flap 626b, approximately one width unit from the fold 620b.
Adhesive strip 615b is applied to the surface 637b of the
material 612b at approximately the midpoint of the flap
628b.

In each of these embodiments two of the adhesive
35 1lines are applied to one surface 628 and the other two are

-

"



9 F Each conplete cell of the back row 36 i

singl'e piece of material 42, that is, cell 34ais 6fgfnggrpfgnlonefgﬁglg
of material 42, cell 34b is forned from anot her piece of material 42
etc. The front face of 5 the adjacent, offset cell of the front row 35 bf
doubl e cell row panel 30 is forned frpimthe sanme piece of material as

t he adjacent conplete cell of the back row 36. For exanpl e, the front

face 35b of ¢ 3 f
ad acent OB ﬁg%g f.;g lcﬁe48EHEQ £, prnéd16s SANGE ptheematesfiadnbdRi-al 42 as the

front faces of thgegéFF%nSfnPHet?r%ﬁﬁuf%m?§5 g§§§§ﬁgsggggw§;gg§63§ tLge

o B B e o 1
when V|emed°PE&ﬁ1 a#EXangnhd}§8/P§g§$fﬁg ggggésr%ﬁ W@GOtbﬁaFcapm@urance
mat eri alg 430Ba&nﬂotwbeeﬁfset papddectovs pPPAredOP :pﬁg %ﬁt e ent
appearance %rogEont %Q& Baept lsback.
The C-folded condition of the material strip 712
is shown in Figure 25A. As there seen, the material strip
712 is initially of a width equal to ten width-units. The
10 centre portion 724 of the folded material 712 forms
approx1mately five width units, the downwardly and inwardly
folded longitudinal flaps 726 and 728 form approximately
three width units and two width units respectively.
After the material 712 has been folded as shown in
15 Figure 25&, five adhesive lines are applied longitudinally
on the folded material 712. Adhesive line 716 is applied on
one surface of the material 712, approximately two width
units from fold 722, adhesive line 714 is applied to the
same surface of the material 712 approximately two width
20 units from fold 720 and one width unlt from. adhesive .line
716. A portlon of longitudinal flap 726 about two width
units from the fold 720 is secured to the central portion
724 by the adhesive line 714. Adhesive lines 713, 715 and
717 are applied to the opposite surface of the material 712.
25 Adhesive line 713 is located about one width unit from the
fold 720; adhesive line 715 is located adjacent the free end
of longitudinal flap 726; and adhesive line 717 is located
about one: width unit from fold 722.
An alternative placement of the five adhesive
30 lines is shown in Figure 25C, in which adhesive line 713a is
located on the central portion 724a, on the opposite surface
from adhesive lines 714a and 716a, about one width unit from
the fold 720a. Adhesive 1ine 717a is also located on the
central portion 724a, on the same surface of material 712a
35 as adhesive line 713a, about one width unit from fold 722a.



The néghod of producing the double cell row panel 30 of Figure 3

d!ffefs fromthe nethod of producing the 20 double cell row
Figure 1 primarily in the manner of folding the material.

panel 10 of
In contrast

to the Z-fol ded condition of the material shown in Figure 2A, as sho

I n Figure 4A, to produce the panel 3qu$f Figure 3, both
| ongi tudi nal edges of the material 42 are

f th terial 42, t d .' '
of thegrmicrisl 12 1p BaSuECoMIBkuhart S Sour cole Betch

ol ded over the 25 sane side 37

aakleysas
I Ses a

_ | ure 4A cgg&g
centre portjenshdwof inpPigwientel yand ispredugedthromi 56 en folds 50

and 52, a firggr%gﬁaggby(see F{gﬁggdzfAﬁp WSich againXconpeliy
unit and a 83cond” 30 Inwardly Tol ded Iongltud nal gaLgin 3
appr oxi mat ewgdthounits paindingtd. CARLERLRPEC 131 di Ag F%regp

esnteni dt h
Poximately

adhesi ve. £;vbi 3€8t&8unébs . 44THe efopped adaterisalr $62adnathes CPRErigess

applied Fo one surfa 37_qf .t he d eyial s : tphally t
ni 't wi dt hsar AGRTTREAT Y| ardoinrRraty (ERLIE Sloyifaainal £14pSI9 b8 V| 2O

securing t he
free edge ofppleximately three width units and an upwardly and inwardly

10

15

20

25

30

folded longitudinal flap 778 of approximately two width
units. a

Five adhesive lines are applied longitudinally on
the folded material 752. Adhesive line 766 is applied on
one surface of the material 752, approximately two width
units from fold 772; adhesive line 764 is applied to the
opposite surface of the material 752 approximately two width
units from fold 770 and one width unit from adhesive line
766. A portion of longitudinal flap 776 about two width
units from the fold 770 is secured to the central portion
774 by the adhesive line 764. Adhesive lines 763 and 765
are applied to the same surface of the material 762 as
adhesive line 766. Adhesive line 763 is located on
longitudiﬁal flap 776, about one width unit from the fold
770 while line 765 is located adjacent the free end of flap
776. Adhesive line 767 is located about one width unit from
fold 772, on the central portion 774 and on the same surface
as adhesive line 764.

An alternative placement of the five adhesive
lines is shown in Figure 27C, in which adhesive line 763a is
located on the central portion 774a, on the opposite surface
from adhesive line 764a, about one width unit from the fold
770a. Adhesive line 767a is located on the longitudinal
flap 778, on the same surface as adhesive line 764a, about
one width unit from fold 772a.

Referring now to Figure 28, there is shown a five
cell row panel 810 which comprises five rows of
longitudinally extending cells, a front row 805, a back row



- !
10 longitudinal margin 56 to the central portion 54 of the fol ded materi al
42. In the enbodi nent of Figure 4B, two of the adhesive |ines 44,
46 are | ocated on one surface 38 of the material 42 and the third adhesive
or glue line 48 is located on the opposite surface 37. The adhesive strip
44 is | ocated approximately one unit widtfyfromthe fold 50 and the
adhesive strip 46 is |located adjacent the free edge of flap 58.

In the embogj of,. Fi AShessveal i geoBpasoscl ocihedcal]aceht the
free edge o€6$3%%15 éE%% ?ﬁffé

e adhesiye |ipe.44a I giasupstantial ly
t he nidpointheffrﬁ@tn@@@i%o%G%Kt%©§ix?ngﬁgu%ﬁﬁ%%#gé g??%g§n44%,yg6a are
provi ded on,ong: sui fesecR8acei1s het neher nadddearandsprR anfethoePefki p 48a
is provided on the other surface.37a_ of . &Li 8bod2anabeudct ameuni t
w dbhe T ronree) BOG0a The ce118°E %ﬁ%o{%,&lﬁ?ﬁ?% ded, mateq gl i th {he
three adgesgyembénpg glapngetogathesnai seddbstEgdBAEFy wBGNE AN /ggsstacked
to forma pluralit J n t agkad1bayets sobbf ahdetbaght EoWaP!
Figure 5 shBﬁgaii?ii%%8ﬁge?§$r§aﬁ'ane 110 mhicq %oggrgﬁﬁgsgb@eqihggﬁ of
| ongi t udi nakkylextendnaghes| FellatriBrets GkOTEs I 8 8¢k row 106 and an
of f set nidd%glnogthQnd 818. The five cell row panel 810 is produce

from a C-folded material strip 812.

10 The C-folded condition of the material strip 8%2
is shown in Figure 29A. AS there seen, the material strip
812 is initially of a width equal to twelve width units.

The centre portion 824 of the folded material 812 comprises
approximately six width units, the upwardly and inwardly

15 folded longitudinal flaps 826 and 828 form approximately two

width units, and four width units, respectively.

seven adhesive lines are applied longitudinally on
the folded material 812. As shown in Figure 29B, adhesive
line 814 is applied on one surface of the material 812,.

20 approximately two width units froq fold 820; adhesive l?ne
815 is abﬁlied to the same surface approximately four width
units from fold 820 and adjacent adhesive line 814. A
portion of longitudinal flap 828 about two width units from
the fold 822 is secured to the central portion 824 by the

25 adhesive line 817. Adhesive lines 813, 816 and 818 are
applied to the opposite surface of the material 812, line
813 being located about one width unit from the fold 820,
line 816 ‘being located at approximately the midpoint of
central portion 824 and line 818 being located about one

30 width unit from fold 822.

An alternative placement of the seven adhesive
lines is shown in Figure 29C, in which adhesive line 813a 1is
located on the longitudinal margin g826a on the opposite
surface from adhesive lines 8l4a and 815a, about one width

35 unit from the fold 820a. Adhesive lines g816a and 818a are

i




| ocat¥d t herebetween. The cells in the front row 1 ' '
supstantlally parallel to corresponding cells in tgg ggiﬁnsokfgggtughgally,
these parallel cells nay be considered as cell pairs 60a and 62a '60b and
62b, 60c and 62c, and so on. The cells of the nmiddle row 109 are fornmed b
gluing two such cell pairs together. Thatgis, gluing cell 60a to cell'60%
along glue strip 113 and gluing cell 62a'to cell 62b along glue strip 115

gggm; gﬁl I dgﬂﬁf% o%fdht he 8!(&\(\{ JJ_Q%J_ %1 g algk, Gﬂﬂiidwacﬂl lon@0witdt el |
; g fuing cell 620 fq Slang @u‘ﬁaldene 115
6or ms cel | filxsof rtels@emtdcneéYnoxﬁrmg c e z%a{ eq] Sal r, e. 60a

2a is forqﬁg Jt¥Pid1 812a as adhesive line 813a. 11 .

s Tolded: ioe., Cfanaihers RIGSHMG Tol O S0Vah e ve PR 4 PP
materi al o 114, 4uH tﬂ@ufrre)mn‘ acim ofhich adhesive llnesarge14sburgn G, the
are located adjacent the free ends of longitudinal flaps
826b and 828b, respectively.

A second embodiment of a five cell row panel 850
is shown in Figure 30, with the panel produced from Z- -folded

10 material 852 (Figure 31A) which comprises twelve width units
including a central portiocn §74 of approximately siX width
units. The folded material 852 further comprises a
downwardly and inwardly fclded longitudinal flap 876 of
approximately two width units and an upwardly and inwardly

15 folded longitudinal flap 878 of approximately four width
units.

Seven adhesive lines are applied longitudinally on
the folded material 852. As seen in Figure 31B, adhesive
line 854 is applied on one surface of the central porticn

20 874 cf the material 852, app“ox1mately two width units from
fold 870, to secure the free edge of longitudinal margin 876
to the central portion 874. Adhesive line 855 is applied to
the opposite surface approximately four width units from
fold §72 and adjacent adhesive line 854, to secure the free

25 end of longitudinal margin 878. A portion of longitudinal
flap &78 about two width units from the fold 872 is secured
to the centra portion 874 by the adhesive line 857.

Adhesive lines 856 and 858 are applied to the same surface
of the material 852 as adhesive line 834. Adhesive line 856

30 is located on central portion 874, about three width units
from the fold 872. Adhesive line 8538 is locazted about one
width unit from fold 872. Adhesive line 8533 is located on
longitudinal margin 876, on the same surface of the material
852 as adhesive lines 855 and 857, about one width unit from

35 fold 870.

TR



gont row cell of the cell pair and the back face of the 5 back row
cell “of the cell pair. Therefore, the triple cell row panel 110 has an
i dentical appearance fromthe front and t he back, unless the nmateri al
112 has been sel ected or printed to produce a different appearance from
the front and back. 10 The {glding is such as to fold each

| ongi t udi nal edge over the sane side of the nmaterial along the

respective creaseAhiQggergggibglgggcgﬁadttbgntﬁé s8eecheadhksdive
material 112 used to pro

uce the triple cell.to L. 1104 .al 0 in
Fi gure 6A. 1Aseseb® $hOWPg&BeFeﬁPr?héEﬁat &P %{Plig %‘?ﬁg?é‘]’%n%ﬁlgl |§§§§fw§
wi dt h equa& L0+ 84 0Bh whet BeHBirhs. pdbeion 8@éairebpott PoA ¥RALH UWHE fol ded
material 1 co LS r QX| 3 f LAEhgyBLt areandchitedqupnar dl y
and inﬁﬁp@|€gi%|§28ar|a%@gfﬁé?gﬁigkégcﬁgééﬁ%g?s3 a rgginafgl t wo
wi dth ugi tg_onfﬂtudinal flapi §dBes 6BPEDxiRaHed¥yEPEPCABTIPRENTE t he

posi tioni ng of the fogp PdF9§'Verb§B%§tQ0eu9€ f ol ded material 112; in
Fi gures 6BYBH-"tWo paraﬁ el "adhesive strips gé zongs ang aggh%gd to one
surface 107 of the f&Rdéhe embpaiBent of1F 1N PodalroRS Siitable for
securing tRgsfres 25ca¢aascal thiee lbnagituddinadl fiapgBA$Pl26dizzento thee
central portign 1%3 Qf t oLdeg 4 %§%-o§ﬂe§L@W' 5 16 a0
6C, these firest ©€BGhaE élgﬁrggé or-5z Hggk%f6§hl an 116a,ﬂ%3 117a are
| ocat eq gsulpghpnsi7abl,y adgaicdinst ahe firem emei thereofespective fol ds 120, 122
and 120a, 122a. Two 3dditiQqal,3Q ARESIHRIAL, RY i@lez0Memrl Ehd Hlbrar e
| ocated on the ' _ 11 '
cell row panels described in detail above, multiple ce Irow
panels having six or more cell rows are also contemplated
within the scope of the present invention. Multiple cell
15 row panels having an even number of gell rows, e.g., six,
eight, etc., can be constructed by folding a strip material
in either a 2-fold configuration or a C-fold configuration
and applying an appropriate number of adhesive lines,
similar to the manner of folding and gluing to produce the
20 four cell row panels described aboye. Multiple cell .row
panels having an odd number of cell rows, e.g., seven, nine,
etc., can be constructed by folding a strip material in
either a Z-fold configuration or a C-fold configuration and
applying an appropriate number of adhesive lines, similar to
25 the manner of folding and gluing to produce the five cell
row panels described above.
As is apparent from the foregoing description of
jllustrative multiple cell row panels of the present
invention, to produce a multiple cell row panel having N

the

30 number of cell rows (N being greater than 1), & strip
material is Z-folded or C-folded to provide a folded
material of 2N + 2 width units; and then N + 2 adhesive
lines are aﬁplied to the folded material. In multiple cell
row panels having an even number of cell rows, one of the

35 adhesive or glue lines is located so as to secure a free end




oppogfte surface 108 of the material 112 fromthe adhesive strips 116
117 iin the enbodi ment of Figure 6B, at substantially the m dpoints of1
t he ﬂ!aps 126 and 128 respectively. In the enbodi mrent of Figure 6C
adhesive 35 strips 113a, 115a are | ocated on the opposite surface 1085
12 of the central portion 124a from tdte adhesive strips 116a 117a
at approximately one unit width fromthe folds 120a and 122a 1

respecti veI one 1on itudiddl tfEagntmdimedertfrad ot BB efiHdRe ve strips

5 116b, 1 I e to he sur 0 f r
adj acent t heo¥4 ’Ye%‘fg)ee’% f?a %{%el %%818 ré‘pep%ﬂégl%%lsrtlr é&ﬁ%’% S
applied to ﬁlhﬁb@urdﬁocee]m&mm tcbree adlmmf%lllﬁtﬁt#%nquﬁﬂﬁﬁ%fo’?h frateri al
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adhesive line is located on the folded materlal so as to
secure the free end of the other longitudinal flap to the
central portion of the folded material. Finally, although
the "offset" embodiment has been described and illustrated

10 by reference to a triple cell row panel of the present
invention, offset multiple cell row panels of two, four,
five and more cell rows are also contemplated within the
scope of the present invention.

To fabricate the multiple cell row panels shown in

15 Fiqures 1, 3, 5, 7, 22, 24, 26, 28 and 30, a method based on
the method disclosed in US-A-4631108 and 4631217 may be
used, but modified in accordance with the présent inventiocn,
as shown in Figures 10 and 11. This is adapted to produce.
the triple cell row panel 110 of Figure 5 from a material

20 folded and glued as shown in Figure 6C. Modifications to
this apparatus to produce the othef embodiments of the
invention described above will be discussed hereinafter.

As shown in Figure 10, a continuous strip of
foldable, creasable and drapable material 410 is provided

25 from a supply roll 412. The material may be a thin film of
polyester, or possibly a non-plastic material, such as a
non-woven or woven fabric, or a laminated material having
suitable characteristics, including the ability to be
readily folded and creased and to drape in an aesthetically

30 pleasing manner from a fold or crease zone thereof. The
fabric should also have the ability to have various sections
thereof glued or otherwise bonded together and, preferably,
also have the ability to be supported along a top margin of
a vertical multiple cell row panel constructed of such

35 material. An especially suitable and preferred material is




I ment the adhesive strips 113b, 115b are applied to one surface

108D of the material 112b and the adhesive strips 116b, 117b are applied

tof he other surface 107b of the 15 material 112b. The triple

celg row panel 130 shown in Figure 7 is an "offset” honeyconb panel
ning that the cells of the m ddl ey ow 139 are of a different size,
this case smal l er, and have a different configuration fromthose of

20 Ehe froghgg éﬂg&&ﬁﬁbgﬁg&arﬁwm4ﬁ%he¢k£&brime di st ance x from

t heg gl ue | 43 to the mdpoint Mof t eshathd42 is | ess
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: ' . 1 larly,
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1 25 is less.than t LSta ¥iplBecsl vehbhagcdwb to the

. 1gzample 1 F2 BFRIUNTed éﬁéﬁ%ﬁérnﬁgérégse %% n?vkﬁg?gﬁgtg|ue

lings 143 gaﬁe145thee£@bri¢vemybec&o%%@ 1aYeReOFRi HBBi RtYM G e tgeéfolded
~mat ¢rial” 142, .the_sjzes seepfmbberfinant8o onronel8idgndnfhé back
romﬁ136 i nBpEiEd ééﬁ $eﬁhﬁo tptefim

S
a W .
an he size of the 30 cells of the qiddl gnr @Wel39
decfease. thin polyester ﬁ&lghBﬁEtha#igﬁﬁe §nggﬁ%eﬁylngé %23,,%45 are

B v v dncug g AR
8B, |gl ue | pAwantags, 0F45acEPaS18Y ?FSZ%PSP%aéﬁﬁgé?ﬁfgﬁFogﬁghe f%lq%gi
eri aly 144attibae cell row panel approximately 40% and 50% over L
achieved by a similar panel produced from a single layer
material. The material can also be a three layer laminéte
having a layer of polyester film 190, e.g. Mylar, sandw1?hed
between two layers 192, 194 of non-woven polyester materla%
15 as shown in Figure 9B. Two- and -three-ply laminates of.thls
type are generally known in the art and have been used in
other types cf window coverings.
Generally, the material for a multiple cell row
panel for the present jnvention should be softer than the
% 20 material for a single cell honeycqpb panel; however,.. -
f materials'previously used to fabricate single cell honeycomb
f panels may also be used in the multiple cell row panels of
the present invention.
From the supply roll 412, the strip material ¢10
25 is directed around a series .of guide rollers 414, 416 and .
418 and over a pair of alignment rollers 420, 422, mounted_
on respective shafts and driven in the directions indicatea
by the arrows in Figure 10. The alignment rollers have
radially extending raised edges spaced by a distance
30 slightly greater than the width of the strip material 410:
The strip material 410 then passes around a rubber
surfaced baéking roller 432 of a creaser assembly 430,
having a pair of cfeaser wheels 434, with sharp peripheral
edges, which press a pair of longitudinally extending

permanent creases in spaced apart relation to each other on
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¥ corresponding glue lines 113a, 115a of Figure 6C. 4 ue | i nes 143b,
> of Figure 8C are simlarly displaced relative to respective glue
| i nes 113b, 115b of Figure 6D. : A third enbodi ment of a triple
i row panel 610 5 of the present invention is shown in Figure 22 and
aga\ .conprises three rows of |longitudinally extending cells, a front
rom4605 a back row 606 and an offset m ddle row 609 | ocat ed
t her ebet wegh,e ThgeCalilde oF tthe fotaip mwdalexdend Thd (mga'atsﬁﬁ niamfi,qe
substanti al y par I 1el qrre 0 t s and
theﬁe par al}idiesc & Iéeﬁ‘%‘;‘:ﬁ% i%%é“ (fég tgf‘ CI%A%[‘%& la%}fg t us cel I S 560a
and i662a; Qﬁ_Ob;he s&rrdpGﬁ@tt,eramd @aﬂbaawﬁjt@@cc%fa%ﬁlf d?c?ﬁtal'-%l herget- and so
on. jThe celds ikl @ iladde Q0% i GRS Ette Bukinlg matémbwin cel |

a5 sh in

pai ris t oget I gure Iu ceIJ 19 cel
6604 al ghg igl tdesmanseg1 3 fggure @%.W 9“%62%0 & o gl ue

strijp 615 f%wdgsus -a-ug3d11@@ta of the mddle row 609. Slnllarly gIU|ng cel
6605 to cell 660c al gng glus 1ing O13 A @' 1 "en&S' fefBhrough a
folding assembly 440 which folds the strip material
longitudinally along the crease lines to form-folds 120, 122
10 shown in Figure 6A, for example. The folding is such as to

fold each longitudinally flap over the central portion on
the same side of the strip material 410. The folding
assembly 440 includes a folding roller 442 which causes the
% longitudinal flap to fold upwardly to nearly a right angle
| 15 relative to the central portion of the strip material. The
folding roller 442 curves the strip material 410 with the
edges folded upwardly so that the distance travelled by tue
central portion of the strip material 410 equals the
distance travelled by the folded up longitudinal flaps. The
20 strip material 410 then enters a f9lding box 444, which
includes a passage having a height less than the width of
the longitudinal flaps of the strip material to cause the

| o

longitudinal flaps to fold over -on top of the central
portion to form the structure showr in Figure 6A. The
25 folding box 444 may be of any construction suitable for
folding the material along the longitudinal creases, such as
a folding channel or a series of rctatable rollers spaced at
an appropriate distance from a plarar wall of the folding
box.
30 As the folded strip material 410 leaves the
folding box 444, it passes through a crimper assembly 450,
which includes a large roller 452 rotatable about shaft 454.
A spring biased crimp roller 456 is positioned adjacent the
peripheral surface of the roller 452 such that as the folded
strip material 410 passes between the crimp roller 456 and
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i‘:‘:Cell 662c along glue line 615 forns cell 664 '

?h cell pair is formed froma single, folgegfn;Pgr?gln;??!g 222/609.
iggfgegfbtre,may the materi al stripis folded, i.e., Z-folded as

per ! be e ?ma t he front faces of the cells of the front row 605 and
e b _ aces of the cells of the bagrk row 606 are forned b 25
opposite sides or surfaces of the material strip 612. There?ore
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) fplded material 410 passes in turn, to heat it to a temperature

i sufficient to achieve sharp, permanent folds. Assembly 470
permanently sets the folds and provides the unique and

10 aesthetically pleasing outwardly pointed folds 350, 352 of

the panel 110 shown in Figure 5. Each of these heated
roller 472, 474 is heated to a temperature of about 120° to
200°C. As the strip material 410 is heated against the
peripheral surfaces of the rollers 472, 474 under the slight
15 tension in the operating system, the molecular structure of
the strip material 410 rearranged to set the longitcudinzl
creases permanently.
While the strip material 410 is still hot, it
1 passes between the press rollers 476, 478 which apply &
i 20 rolling pressure across the entire width of the strip
material to set the longitudinal creases permanently.

After the strip material 410 then travels arourd
the peripheral surface of the drive roller 480, which is
cooled to below 90°C, further to ensure that the creases are

25 set permanently. The drive roller 480 is journaled on &
: shaft 482, and is rotated by a motor and drive belt (not
% shown), press roller 478 additionally applying the strip
3 material :410 against the cylindrical_peripheral surface of
the drive roller 480 to provide the traction necessary for
30 pulling film 410 through the apparatus.

In the heat roller assembly 470, the material 410
is heated to a very high temperature, petween about 120° and
200°C depending on the material used, to melt the
crystalline structure of a polyester material and cause it

35 to become suitably deformable or stretchable. This allows a
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condition of the material shown in Figure 6A as shown in Figure 23A,
material is Z-folded, one |ongitudinal edge of the material 612 being
 ded over one surface 637 of the naterial 612 al ong one crease |line and
£ ot her | ongitudinal edge being fol ded over the opposite surface 638 of
e material along the other crease lineza The naterial 612 is initially of
M dth equal to eight width units, the centre portion 624 of the folded
ferial 6jarfaientgcapasextonbel put oln vhethaterisl 4he, upwar dtyadsd
ingardly fold . £26. forning. app | oAt ] LY angut he
dognwvar dI yc%ﬁgg i%%?ﬁ?yéf‘%l é%%g?fﬁg 454 %r%%%££%p¥%§%%§$glb§§fvmq\?m dt h
ungt s. many cafegureben3Brogghthbe theee ateppebatwedss BPLYRETEr

pofi ti oni ngaplridie hovi adbeakveridnesy ofn bhefpheRtnangerkati6h2 ! of
pr gduce the triple cell row panel 10 shown in Flg%_
|

‘ C ) . re 22, Ln Figure 23B,
b1 st tancuaterinheisckebtoay ario¥ ceaeedh oheRpboR! | EMifr PREAL*ET?,
634, dr es peﬁéia@éyr?lﬁietﬁg gapthar ?\nlbmmgé onibP4nosubstant ivhkehy a

equii di st ant omtheir respective folds 620 2 | t] ive
li fes 613,s%iéea}% B?%v?ﬂe BAPOBP ot ee§%??%§e§°6g%86§g8hrEggg%fﬁggﬁé, of
thek mat eri of 68€,swnt h Atbesfuvee| i e 543d¢wtnablleatoskeepabbieatiepsiha

m gpoi nt o | ap., 6 n a | | i | g5 & 13 entral
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Fi gabe s38eadhesi vebefazechenti 50hppridl2t oand on the cooling side,

' i.e., after ccoled érive roller 4€0, as low as is

practicable.
To achieve the minimum tension level at which the

machine will operate, dancer assemblies which exert a

15 biasing force against the material are provided before and
after the heat roller assembly 470; the dancer assembly
before the heat roller assembiy 470 includes guide roller

i 460 mounted on one end of vertical arm 461, which is
pivotally mounted such that the guide roller 460 can swing

20 from about 45° to 60° in order to adjust slack between the
crimper assembly 450 and the heat roller assembly 470. The
dancer assembly after the heat roller assembly 470 includes

guide roller 484 which is mounted on one end of horizontal
arm 485, which is also pivotally mounted, to permit guide
25 roller 484 to swing and thereby adjust slack in the material
410 between heat roller assembly 470 and the glue
[ applicators.
: i There are separate motors (not shown) contrclling
the folding section, the heat rollier section and the
30 adhesive application section of the machine. The motor
speeds are then proportioned by the dancers automatically so
that the dancers will remain roughly at the midpoint. 1In
practice, the heat roller drive follows the speed of the
adhesive applicator drive and is slightly proportioned
35 faster or slower as the dancer 484, 485 between the two of



%T ace 637b of the folded material 612b, adj acent the free edge of the
fBap 626b. Adhesive strip 617b is applied to the surface 638b, adjacent the
ftee edge of the flap 628b. Adhesive strip 613b is applied to the surface
638b of the flap 626b, approxinmately one width unit fromthe fold 620Db.
Adhesive strip 615b is applied to the syrface 637b of the material 612b at
apgproximately the mdpoint of the flap 628b. In each of these
Podi Ment,s, 4 i dA1° AERSY podiRaBAr € rfPleemhg X ONer sutid Eomedd38 and
t Be ot her Two ar

plied
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| ocat ed bet ween t.he fré)nt and
bagk rosws.roller 484, 485 drlve is sllghtly sped-up to compensate an

keep the dancer at midpoint. The dancer 460, 461 between
the folder drive and the heat roller drive words similarly
with the folder drive and the heat roller drive works
similarly with the folder drive speed following the heat

10 roller drive speed proportioned slightly by the position of
the dancer 460, 461 between the two of them.

From the drive roller 480, the folded strip
material 410 passes between guide rollers 484 and 486 and
around aligning rollers 488, 489 so that the folded strip

15 material 410 is properly aligned for the adhesive applicator
assembly. Aligning roliers 488 and 489 are of similar
construction to aligning rollers 420 and 422.
Thereafter the strip material 410 passes over
strip opener 490 to open the folded strip material 410
20 sufficiently to deposit glue on the inner surface thereof as
shown in Figures 12A and 12B. As éhe strip material 410
3 passes over the strip opener 490, the folded longitudinal
! flaps are displaced downwardly and outwardly to provide
access to the central portion of the strip material 410.
I 25 Two centre lines of adhesive are then applied to
{ the inner surface of the central portion of the strip
i material 410 by the glue applicator 492 (Figure 13), which
% has two spaced apart nozzles 494, 496 through which glue 498
| is applied in two uniform parallel glue lines 500, 502 on
30 the inner surface of the central part of the folded strip
material 410. As described in US-A-4631108, the glue
applicator assembly includes a positive displacement gear
pump (not shown) which is effective to apply glue in direct
proportion to the rotational speed of the pump, which pump
35 rotates at a speed directly proportional to the speed of

. U
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C-folded condition of the material strip 712 s showmn in Figure 25A
As there seen,

the material strip 712 is initially of a wdth equal to

ten width-units. The 10 centre portion 724 of the folded material 712
forms

fol ded | ongitudinal flaps 726 and 728 fokg approxi mately three wi dth

units and two width units respectively.

approximately five width units, the downwardly and inwardly
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3 Wi dt h un|t from the fold 720a. Adhesive line 717a is also | ocated

The glue press permits adjustment of the spacing
between the glue nozzles and the material 410 passing
thereover. Preferably, this spacing is adjusted to provide
a flattened glue line, rather than a rounded bead, so as to
provide greater control of the amount of glue applied and
prevent the glue from undesirably spreading out when the
fabric is pressed against another piece of fabric.

The choice of adhesive depends upon the type of
material 410. Preferably, the glue is a hot melt adhesive
which has no strength at room temperature and must be
exposed to high humidity to harden. An especially preferred
adhesive for use with the preferred non-woven, spun-bonded
polyester material is a 100% solids, urethane, cross-linking
hot melt adhesive. If a two layer laminate having a layer
of polyester film which must be secured to itself by a glue
line is used as the material 410, a suitable adhesive would
be a silicone based 100% solids adhesive. Of course, other
adhesives such as a hot melt adhesive which cures rapidly at
room temperature could also be used.

After the glue applicator 492, the strip material
410 is permitted to return to its closed, folded position
such that the edges of the longitudinal flaps contact the
respective glue lines 500, 502. The closed, folded strip
material 410 passes around aligning rollers 520, 522 and



c%n'tral portion 724a, on the sane surface of material 712a 35 as adhesive
| itne 713a, about one wdth unit fromfold 722a.

16 - A second enbodi nent of a four cell row panel 750 S
shown in Figure 26, and is produced fromz-folded  material 752 (see
Fijgure 27A), which again conprises ten ,owdth units including a central
poftion 774 of approximately 5 five width units. The folded material 752
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Wi qth amount of glue discharged thereby is proportlonal to the
linear speed of the strip material 410 passing through the
apparatus. Glue applicator 524 applies more glue in lines
530, 532 than applicator 492 applies in lines 500, 502

10 because the glue lines 530, 532 require greater bonding
strength, since the forces applied to glue lines 530, 532
are greater in the final multiple cell row panel. The
relative amounts of glue applied by the glue applicator 524
as glue lines 530, 532 and by the glue applicator 492 as

15 glue lines 500, 502 is determined by a gearing mechanism
(not shown).

Adjacent second glue applicator 524 there is
provided a second glue press 534 which is identical to that
of the glue press associated with the first glue applicator

20 492. ' .

The folded strip material passes around aligning
roller 536 and then is pressed between press roller 538 and
split roller 540, which has a recessed portion therein to

l allow the glue lines 530, 532 to pass thereover undisturbed.

25 Thereafter, it proceeds to a tension and speed contrcl
assembly 550 which comprises a dancer roller 552 rotatably

_mounted on a carrier 554, which is slidably mounted on rail
556. Thus a constant tension may be maintained on the strip
material 410 as it passes through the apparatus and is wound

i 30 around the stacking arm shown in Figure 11, which has the
same structure shown in US-A-4631108. As the stacking arm
rotates in the angular direction, it takes up and winds the
strip material 410 around itself in successive lengths
approximately equal to the length of the stacking bed. As

35 the stacking arm rotates in the direction indicated by the




&5 units fromfold 770 and one width unit from adhesive |ine 766. A
ortion of longitudinal flap 776 about two w dth units fromthe fold
770 is secured to the central portion 774 by the adhesive |ine 764.
Adhesi ve lines 763 and 765 are applied to the sane surface of the
material 762 as 20 adhesive line 766. Aghesive |line 763 is |ocated on
| ongitudinal flap 776, about one width unit fromthe fold 770 whil e

line 765 isakgggéegw@dggggﬁg thecheesteng mhtérapl 4107a6e AgRESiFEY) iRe
767 is |ocated about one width_unit fr o} 7d@acRinghBegent ral an
portion 7741%ﬂ%r%n°?h%pgﬁﬁétguf?ﬁ%esﬁggggegdﬁgs%gg Ilﬁg_7gg. - or  the
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one width unit ??o fold 772a.
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| being pulled by the stacking arm. The slack thus created is

10 taken up by the tension and speed control assembly 550 by
movement of the dancer roller 552 and its carrier 554 along
rail 556.

After a desired number of layers of material 410
have been wound around stacking arm 600, the ~stacking bed

15 602 is removed from its support 604 and placed in a curing
chamber to cure the adhesive and complete production of the
triple cell row panel. The curing chamber is maincained at
a temperature and humidity appropriate for the particular
adhesive used and, similarly, the curing time is adapted for

20 the particular achesive. For example, when the adhesive is
the preferred 100% solids, urethane, cross-linking hot melt
adhesive, the curing chamber is maintained at 38°C and 95%
humidity and the adhesive is allowed to cure for about 4
hours. After the curing is complete, the rounded end

25 sections of the stacked layers are cut away from the stack,
and two panels having the structure shown in Figure 5 are
produced. If the adhesive does not require curing, the
rounded end sections can be cut off the stack immediately
after winding to produce the triple cell row panels.

30 : In order to produce other embodiments of the
multiple cell row panels described herein, modifications to
the method and/or apparatus detailed above are necessary.
Thus, to produce a triple cell row panel from a folded
material having the glue lines applied as in Figure 6B, the

35 first and second glue applicator assemblies would be




17? 806 and three mddle rows 809a, 809b, 809c. The cells of the front row
805 extend longitudinally, substantially parallel to the cells of the

‘m ddl e row 809b and the back row 806. The cells of the middle rows 809a
and 809c are fornmed by gluing together a cell "triplet” including parallel
front row 805, mddle row 809b and back rew 806 cells to another cell '
triplet along glue or adhesive lines 831, 816 and 818. The five cell row

panel 810 iaig?%@é@e@nfro@@ﬁo%ieef glided oEt eheaktstipi pagezial 410 as fe
C-fol ded condition _of th terial Lp 8 ' iHa Fgyie 2841 As
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material 410. The offset triple cell row panel shown in

Figure 7 can be produced by the same methods,” using the same

10 apparatus and modifications discussed above, as the triple
cell row panel of Figure 5. The only difference would be in

q, the spacing of the.glue lines applied to the outer surface

[ of the folded material. To produce the triple cell row

i panel shown in Figure 22, the creaser assembly is replaced

ﬁ 15 by a creaser assembly having two separate creaser wheels
disposed on opposite sides of the material 410, as described
in US-A-4631217 to produce the folded configuration of
Figure 23A. ' '

To produce the double cell row panel shown in

20 Figure 1, the creaser assembly of pS—A-4631217 is used to
produce the folded configuration shown in Figure 2A. The
first glue applicator is replaced by a single nozzle glue

applicator to apply the single centre line of glue, and

; then, depending upon the location of the additional two glue
25 1lines, appropriately located single nozzle glue applicators,
or a double nozzle glue applicator are provided. Finally,
to produce the double cell row panel of Figure 3, the
creaser assembly described above with reference to Figures 5
and 6A, and illustrated in US-A-4631108, is modified, to

30 change the spacing of the creaser wheels as necessary to

}
i
!
t
i

produce the unsymmetrical folded material shown in Figure
4A. Appropriate single and double nozzle glue applicators
are provided to produce the structures shown in Figures 4B
and 4C.

35 The four and five cell row panels of Figures 24
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815 i & applied to the same surface approximately four width units fromfold
822 and adj acent adhesive |line 814. A portion of |ongitudinal flap 828
about two width units fromthe fold 822 is secured to the central portion
824 by the adhesive line 817. Adhesive lines 813, 816 and 818 are applied
to the opposite surface of the material 813 |ine 813 being | ocated about
one wwdth unit fromthe fold 820, line 816 being | ocated at approxi mately

the mi dpoi ntad zendindl FPQEEeOMS24n@BD | | nesBdEt bed hy, | acat sdmabanlyone

width unit fromfold 822, An al ternatj t <Lk ven

Nihesi vo | i HeoRaCefous e FRRRER HE: B S P LopL BLEAED! Bk 1k Bonsq

| ocated on tdendbaganddioableanornl S 2Bue apmbi oppess t EOsRFPaRES! FBf

‘adnesive |ings; 514 aiideBlpde SPOUNGNE 2 Uiowhl infFoguibs bobdcH20%s-
Ba and s1Ba e

Adhesi ve |ines
18 | T at@d %%Brheam@nélﬁﬂ@inaTh¢I%EP%§%5,a%?ﬁ%%lﬁnﬂfoﬂﬁ'ﬁfaPﬁllos'

with the creaser wheel spacing modified as necessary, 1is
used to produce the C-folded structures of Figures 25A and
29A. The creaser assembly of US-A-4631217, with the creaser
wheel spacing modified as necessary, is used 'to produce the

10 2Z-folded structures of Figures 27A and 31A.

The present invention further relates to metheds
ﬁ and apparatus for mounting a honeycomb panel, especially a
multiple cell honeycomb panel, in a vertical position. As

shown in Figure 15, a standard stiffener strip 230 may be

15 inserted into the upper margin of the panel 110, upon the
latter being cut along cut lines or zcnes 232 and 234, see
Figure 5, and utilized to support the upper margin of the
panel 110 from a downwardly opening C-shaped header channei
236 open at at least one end and preferably at both ends.

20 Alternatively, the upper margin of the panel 110 can be cut
along line 238 as well as lines 23é and 234, using a three-
bladed cutting tool. ‘Then, the portions of the panel 110
adjacent cut line 238 are wrapped around the stiffener strip

' and secured thereto by transfer tape, prior to mounting in
25 the header channel.
Figure 16 illustrates the manner in which the
panel 10 illustrated in Figure 1 may likewise be supported
from a horizontal C-shaped header channel 236 using a
i stiffener strip 230 by cutting the upper margin of the panel
t 30 10 along cut line or zone 240, see Figure 1. After the
panel 10 is cut along zone 240, an appropriate stiffener
; strip 230 is inserted into the upper margin of the panel 10
and then the upper margin of the panel 10 and the
appropriate stiffener strip 230 are lengthwise inserted into
the header channel 236 from one open end thereof, the panel




: uniEs, respectively, fromthe fold 822, on the sane surface of materi al
812a as adhesive |ine 813a. Anot her pl acenent of the seven
adhesive lines is 5 shown in Figure 29D, in which adhesive |ines 814b and
815b are |l ocated adjacent the free ends of |ongitudinal flaps 826b

and-828b, respectively. A segond enbodi nent of a five cell row
panel 850 is shown in Figure 30, with the panel produced from Z-fol ded
10 materi al 1802béFhguigsdtAaWahed ehephesdert whhuseli 88h gperatively

including a central poriion 874 of roxi mately.si hgt-h gpits. The
f ol ded nateFFﬁPcéggeguﬁgﬁE?w&gﬂpﬁPsgg&gge Egoﬁhmgréﬁmw%%% ?ﬁﬁérgl f ol ded
| ongi tudi nal flap 876Fbfuresapprogi iblusyrete @ durtbariBeihgda O%pwardly

and i var dl y 18,10k dedstanghtidiakehap 829 10f 2appaatbnabel ypbomr wi dth
units. Seven a

_ esive lines gre apglhed Iong&hudkﬂglly on
the fol dBd marginapfgthe Rangdehlfn FRFUFBOTEBINadR&EF e <™ ne 854 is
applied on gppeswbbaceedlist Boagesaakrpothitonldg 8isest 90Re Alferial 852,
approxi matel y  t wi dt h_uni fro fal , u t free edge of
Iongitudinaﬁxﬁﬁggpﬁr8§grlp 538 fﬁgkgsﬁt%gfgﬁg;gig%ggégﬁ %gﬁegﬁse Li ne 855
i s applied pertionshasopposit énsFibace 3aPr-oxiTher 61 £EGESWPEL FedAfts from

fol d; 872 and,adj gaggnt _adhegi.ue chiegas ! Q+39FenR L heribe@3d5aadd of
Iongitudinagogdr§?§’873g Xigérfﬁg%ggféﬁgﬁgitudinal rf ap g78C%Qout t wo
wi dt h uAlt s secoredhwithl §age2 90§ ,sasupbewn in Fighdecddfra F6Ft SON 874 by

the adhesiv@gdgheBeo854e11s 60a, 62z could also be secured individually
0 and directly to stiffener strip 230 by transfer tape or the
like.
Figure 17A illustrates an upwardly opening header
15 channel or support strip 250 and including two Irows of
spaced downward projections 252 with resilient barbed heads
supported therefrom. Figure 17B illustrates a stiffener
strip 254 corresponding to the stiffener strips 23C
illustrated in Figures 15, 16 and 32B and C, but which
20 includes two rows of holes or open?ngs 256 formed therxein
i ‘registerable with the projections 252 when the strip 254 is
disposed immediately beneath the header channel or support
strip 250.
When the components of Figuresﬁl?A and Figure 17B
25 are used in combination, they even may be used to support
the upper margin 258 of a known honeycomb shade or panel, as
disclosed in US-A-4603072 and 4631108, referred to in
general by the reference numeral 260, when the upper cell
262 of the panel 260 is provided with openings corresponding
30 the openings 256, see Figure 18.
Figure 19 illustrates the channel or support strip
250 of Figure 18 having the spaced barbed downward
projections 252 utilized in conjunction with a pair of

stiffening strips 254 each provided with a single row of
35 openings 256, the stiffening panels 254 being insertable in




Adthive | ines 856 and 858 are applied to the same surface of the
mat eri al 852 as adhesive line 854. Adhesive |line 856 30 is |ocated on
central portion 874, about three width units fromthe fold 872.
Adhesive line 858 is |ocated about one w dth unit fromfold 872. .
Adhesive line 853 is |ocated on | ongi 8&di nal margin 876, on the sane

surface of the materi al 852 as adhesive lines 855 and 857, abqut one
wi dth unit £henupBsr porti8de. of the two outside uppermost cells 270 o 19

An al ternat| [ oft PReSE¥EAragdhesi¥as ofl tReStwd shewnden Figure
31C, in whi LHE BRAGETEID, Obr{ bReoYER: ®on

ted . t A 874a,
about one wcdihsugivg of Fh@nﬁPBPQeS?Gg.cgﬁﬁegﬁygglﬁﬂgéigggggéﬁgagé§gnare 2

| ocated on gppqukengitudinal flap 878a, approximately three and one w dth
units fron1fo?

Fi gure 32D, adﬂegrsg’WaﬁgpgggéégthstPogggggeo%OfLgnfgﬁwﬁggg?;a @Pﬁg% 876b,
adj acent th@eader channel or support strip 280 is illus rated including
two rows of longitudinally spaced openings 282 formed
therein. A single stiffening strip 284 is provided upwardly
from which project headed projections 286 with resilient
10 barbed heads corresponding tothe projections 252. The

projections 286 are registerable with the openings 282 and

L _ g

receivable through corresponding openings (not shown) in the

upper cells of any one of the multiple cell row panels of

the present invention or a honeycomb shade or panel such as
15 that illustrated at 260 in Figure 18. _

Finally, referring now to Figure 21, an upwardly
opening header channel or support strip 310 is shown
including one row of longitudinally spaced openings 312 and
one row of downwardly projecting headed projections 314 with

i 20 resilient barbed heads. A single stiffening strip 316 is

% provided having one row of longituﬁinal spaced openings 318

. and one row of upwardly projecting headed projections 320
with resilient barbed heads. .As shown, the projections 314
of the header channel are registerable with and receivable

25 through the openings 318 of the stiffening strip 316 and the
projections 320 of the stiffening strip 316 are registerable
with and receivable through the openings 312 of the header
channel 310. The header channel 310 could also be used with
two separate stiffening strips, one being provided with

30 longitudinally spaced openings for receiving the projections
314 and the other being provided with upwardly projecting
headed projections with resilient barbed heads receivable
through the openings 312 of the header channel 310.




fref end and line 855b is |ocated on the other longitudinal 10 flap 878b,
adj.acent the free end thereof. In addition to the_deuble,
trigle, four and five cell row panels descrH&ed—rrT’El’et ai | above,

mul tii pl e cell row panel s having six or nore ¢ “\r\m‘!‘“
contlenpl at ed wi thin the scope of the esent ' \ l e cell
15 riow panel s havi ng an even nunber of ce r ows, gc, \5|>{‘ ei ght,

etc.l, can be constructed by folding a st&tglﬁgterl al in either a Z-fold
confjguration or a Gfold configuration = —and applyi ng an appropriate
nunb}er of adhesive l|ines, simlar to the manner of folding and gl uing

to pyroduce yhe 20 fOUhnC%l;dparn@wm&naha destralc&dbaboh@nemqmlblﬂ,ﬂr&eh r ow
pane|s havin n_qdd nu ceII 819 %\égli Rig %,cent etc., can
be cnnstructlg&%lﬂ?lf’gl & R "gag't"r i Gﬁa%’g\glgl l late t Rer ug.n'—m ]g]pﬁ

conf | gur &t i Qongt tadinkdlly caonﬁarghmgt mWSa@@ elons&ﬁleyu Lppt-opt 4 a“tl'ée

nunber of adhesive. | 'e'?x%%.n LW ALy trgegg b@esm@n%w@f inolabmagorand gl UI ng to
prod§ce t he c\‘e'(i@g’ céﬁtl $ow paneel scrib i's
appar ent fr@nrelq:@m@rSengmjlldés}:rﬁl‘Gt |r@|3ra(§f-”’e tlelrt?gt PRSI WART ?e cel |

row fanel s Qs WSS elen thd lrﬁLﬁiHDaanellepbfdmﬁ:mm tbqﬁé;w fsebw
pane aV|n er. of ce rows (N re I a strip
mat erli al glzmlgé{td‘é’d-n&flld IR Afdd % 5 %\ﬂ Z:uf%flgl %t(fellst tB?rf?aterql:al of 2N + 2
wi dt H ulrm s,a@ra;éetriterrd\b o wﬁmvve:elés | isedsl a:eéllaomeilétgu;g%‘é?%;l
materia t € QWP % ‘é!lﬂ% 3 48R N eth&T £6
rows, one ofoﬁe f%afcci]hem veeaorc%\‘ll ue ltnes'is located so as to secyre a
free %nd of superposed material strips, each including a centre we

' extending longitudinally of the material strip and opposite

§ side longitudinal marginal flaps folded inwardly into lapped

z 15 relation with corresponding side portions of said centre

web, the free edge of at least one of said flaps being
bonded to an associated opposing portion of said centre web
and each said material strip including at least two
i laterally spaced and longitudinally extending bond lines
20 along which said material strip is_bonded to opposing narrow
zones of at least one adjacent strip, said material strips
each forming one cell in one of said rows of cells and at
i least approximately three-quarters of at least one cell in
ancther row of cells.
25
2. A panel according to claim 1, wherein the free
i edge of the other of said flaps is bonded to the opposing
| longitudinal zone of szid centre web.

30 3. A panel according to claim 2, wherein said two
laterally spaced bond >ines extend along the sides of said

folded flaps remote from said centre web.

4.': A panel according to claim 2, wherein said two
35 iaterally spaced bond lines extend along the face side of
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1* ; 20 of one | ongitudina
flap to the central portion of the fol ded material . Th a nmui-tiple

cel i row panel having an odd nunber of cell Jmmw e line
is focated on the folded material so as to Im;'mmﬁa "Fd of
one 5 longitudinal flap to the centras4portion and®anbther s '«
adhesive line is |located on the folded material so as to secure the
freqd end of shhe ebherel QoY tredional fibmpsandt ielded flapgntral portion of
the {fol ded material. Finally, although the "of fset"” enbodi nent has
been described and illustrated 10 by reference tqQ.a trip

. 3 s g g |1 1%1 CeUher
panedl of the.present A paneli ae@ariddng 6Pf 3BY REPCRAHBICE P dw panel s Fof
two,| four, the fol ?}éﬁ_ean%r”é%'s%ﬂl@ lhnBOWEapbBlal matewiednpisated within the
scopg of th présent I nvention a e} fabricate the multiple
cel | | r owspapellyeshewn |stpun-bps1<—‘1ﬂdgur“8§'Y°"§n§ bf 22, 24, 26, 28 and 30, a
nmet hpd based on the method disclosed in US-A-4631108 and 4631217 may
be usse,:d, but n%dlgalnee Iar}:c(’j‘ocr n%aQ%eaWyt R &M icas8mis invent4 on,

wherein the foldable, creasable and drapable material is a

laminate comprising at least one layer of a non-woven

10 polyester fabric and at last one layer of a polyester filnm

material.

: 7. A panel according to any preceding claim, ,

i wherein each of the folds in said material strip between

| 15 said centre web and said inwardly folded flaps is
permanently creased.

8. A panel according to any preceding claim, wherein

said panel includes two rows of cells, only, and the cells
20 in the two rows of cells are staggered longitudinally of

said rows relative to each other and wherein each of said

folded strips comprises six width units, the centre web
being about three width units, a first of said longitudinal
flaps being about one width unit and a second of said

{ 25 1longitudinal flaps being about two width units, said first

| and second longitudinal flaps being folded inwardly over the
| same surface or opposite surfaces of the centre web.

9. A panel according to any one of Claims 1 to 7,
30 wherein said panel includes three Iows of cells consisting
of two outside rows of cells and a centre row of cells
therebetween, corresponding cells of said outside rows of
cells being laterally registered and the cells of said
centre row of cells being staggered longitudinally of said
35 rows relative to the cells of said outside rows of cells,

* " This Sheet Has Been
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as ¥hown in Fi gures 10 and 11. This is adapted to produce- —--*---""“t‘h'é triple
cellf row panel 110 of Figure 5 froma materi al 20 foI ed as
sho in Figure 6C. Mddifications to this a ce t he

S

ot hgr enbodi ments of the i nvention descri be e*dl scussed
her gi nafter. As shown in35gure 10, a cont| nuous strip of
fol dabl e, creasable and drapable material 410 is provided 25 from a

suppl y rol | <Bk& mﬁﬁfﬁlerstahpmxeahﬂ: £driimd id magfr of compltRededls or
poss ny an stic mmat , %%&mg% h M EMYENsOFipwoven
f abr or 3’%%%5? e&?%tglcal by eac B

c, avi ng suitable ¢ Ier tics

i ncl bidi ng tmmmgrisiqgtmnnnaspondlngwiﬁﬁQEﬁ¥¥ﬁ(ﬁﬁﬂ%ﬁﬁ?%ﬁga%% to:ﬂ$ape

in ap aest he&dtcﬁ&é/ roys 30 th qs_g, AR NRInf FO B Ry f@érll ofs cfeamﬁ zone
t her gof ric s

: ouI also ve the abili h
sect jons 5 betWQﬁmer"ééﬁ! RAS hJsYe RS %ifs a%ea%%[c# erably,
al sothave thﬁa@g&iaiysﬁfhggzsupported along a top margin of

vertijcal rmultiple cell row panel constructed of such 35 naterlal An
espedially suitable and preferred material is ) )
10. A panel according to claim 9, wherein each of said

folded strips comprises eight width units, the centre web
10 being about four width units, the longitudinal flzps each

being about two width units, said first and seconc
@ longitudinal flaps being folded inwardly over the same
surface or opposite surfaces of the centre web.

i 15 11. A panel according to any one of claims i to 7,
wherein said panel includes four rows of cells,
corresponding cells of the first and third rows being
laterally registered and corresponding cells the second and
fourth rows being laterally registered, and the cells of the

20 first and third rows being staggergd longitudinaliy of said
rows relative to the cells of the second and fourth rows,
each of said folded strips comprises ten width units, the

centre web being about five width units, a first of said
\ longitudinal flaps being about two width units and a second
25 of said longitudinal flaps being about three widta units,
said first and second longitudinal flaps being foided
inwardly over the same surface or opposite surfaces of the

centre web.

30 12. A panel according to any one of claims 1 to 7,
wherein said panel includes five rows of cells,
corresponding cells of the first, third and fifth rows being
laterally registered and corresponding cells of the second
and fourth rows being laterally registered, and thae cells of

35 the first, third and fifth rows being staggered

_—
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"pol yester, spun-bonded non-woven fabric. - - m may al so
Jel ected based on the particul ar purpose for ' “&%\\m to be
For exanple, to produce a bl ackout nultlple cénb” panel, the
fabrlic can be a two layer or two ply lam nate having: é non- woven pol yester
rial 180 on one side and a thin polyestger filmmterial 182, such as
, on the ot her side as shown in Figure 9A. This has the additional

advaht age of | %I%glyﬁgfl B baklong elefIeai v ttdﬁe:rrmlseqﬂmi @1d row
pane{ appr OXI R

50% over th | eved by, leWRARRY
prodhced fr daurt rrgll‘@:laﬁé:rht?atétallgi a"{reﬁerla %‘l %t

e a three
| ayef | ani nq;lqig}g\uﬂg;sa Ita:géerce@;ftrpolwpe:swlrfg |aqbqgo Slé< g’lq\?}} A& @i ched
bet ween two ers . £f dB8E | Bho asidttowmiits
Fi gute 9B. - ]é%glpqn)?ﬁ e

am na es 0 th| are n I nown in
the qrt and ahai/ea lm:mmisem? isnist Hengincking vﬁﬁ%‘w g%b S £ s
Geneffal 1y, LG {RIGI{@Al, 'QscR dhd Ideicha Aldngvagarel 1laps e e rided
e SO

i nventi on sho

ofter than the erial for O
panel|; howeviErardlerowss Hresaes|SP tQF f%%?? *%gés'?rng éésg?ﬁ

honeyconb pagglsr&dyer! so be used in the nultiple cell row panels of the
presgnt invention. ‘

10 13. A panel according to any preceding claim, wherein

said bond lines are adhesive lines.

14. A panel according to any preceding claim,
including an elongated support strip and an opposing

15 elongated stiffening strip, at least one of said support and
stiffening strips including headed projections projecting
toward the other strip of said support and stiffening strips
and the other strip of said support and stiffening strips
including openings formed therethrough registered with said

20 projections and into which said pro;ectlons are inserted and
retentively retained by the heads thereon, at least one of
said celis having said stiffening strip inserted therein, at
least said one cell having wall openings formed therethrecugh

\ through which said projections project.

25
15. A panel according to claim 14, wherein said panel
includes three rows of cells consisting of two outside rows
of cells:and a centre row of cells therebetween
corresponding cells of said outside rows of cells being

30 laterally registered and the cells of said centre row of
cells being staggered longitudinally of said rows relative
to the cells of said outside rows of cells, said material
strips each forming a pair of complete cells with the pair
of cells formed by each material strip comprising

35 corresponding laterally registered cells of said outside

-
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serl

FrdA!the supply roll 412, the strip material 410 is directed ara
iBs of guide rollers 414, 416 and 418 and overumuﬁmmm Eiﬁm
rolders 420, 422, nmounted on respective shafts an rections

i nditated by the arrows in Figure 10. The alignnment rol lers have radially
extendi ng rai sed edges spaced by a dIStaHS? slightly greater than the wdth
r

of the strip material 410. The s

ip material 410 then passes

aroubd a rupbst skrieped baskLngapeklerod3Zest soshgassimaaseebiyed3tne

havi pg a aF?w%f Cr éaser

press
rel at
t he 9
demar
mat ern
for f
shown

b a palpamrSIoﬁgcebbSnafl?déiﬁéﬁﬁlﬁﬁtﬁﬁﬁﬁﬁné

h
Bias Egiégegé§§r?ﬁ aceg apart

i on tog@?ﬁ Qﬁhgélanout51de rows of cells having wall cuts formed
ane Si

e strip material 410. The c e e i nes of
cat|ontBGFﬁéEnoPﬁélﬁﬁpbgFPeaPoﬁéP?ﬁap 92 Fofl Lé?? 2aé?r|p

|aI541|taﬁgehmﬁg0§ﬂt&plbpmngldmspbeeéoﬁengthwsaﬁtﬁﬁl§aé¢eé§éPcﬁH§els

olding_th Strlﬁ Eaggrlal 410 5 in the manner in Figure 6A are
F

. for E%8 PelP

16. A support system for supporting a vertically
disposed nulti cell panel including at least one row of

10 vertically superposed, horizontal tubular cells, said
support system including an elongate support strip and an

? opposing elongate stiffening strip, at least one of said

strips including headed projections projecting toward the
other strip and the other strip including openings formed
15 therethrough registered with said projections and into which
said projections may be inserted and retentively retained by
the heads thereon, said stiffening member being adapted to
be inserted into an upper cell of said multi cell panel
after which, by movement of said strips toward each other,
20 said projections may pierce upper Wall portions cof the cell
containing said stiffening strip and be projected into said
openings.

17. A method of making an expandable and contractible

25 honeycomb panel including a plurality of parallel laterally
adjacent rows of elongate tubular cells, said method
comprising the steps of providing a continuous
longitudinally extending length of a flat, foldable,
creasable and drapable material, said material having a

30 first surface and an opposed second surface; forming a pair
of longitudinally extending creases in said material thereby
defining two longitudinal flaps and a central web portion of
the material between said creases; folding said longitudinal
flaps over said central web portion along said creases;

35 applying at least a first longitudinal glue line to the

\_\_\
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2 of' MS A-4631108. The strip materialk 410 is then fed through

a . fol ding assenbly 440 which folds the strip mat g

| ongijfudinally along the crease lines to formfol ds“m“r“llglllh.wsl IH“lvvn in

Fi gure 6A, for exanple. The folding is such as to '« old eac *

- longifudinally flap over the central portggn on t he sanme side of the

stript material 410. The fol ding assenbly 440 includes a folding roller

442 whi ch CE‘?@&? éFEface Lengitadihaskribap tpplpivgupwaedPpdto nearly a

right} angl e relative to the central Lt RORLRE i Ehgiakni g1yt ethalto The

fol difg rol l@ﬁglﬁédéﬁ??fega‘f‘ﬁegéf’?i B e e%{%%ié}% \I/;\n'lth %hal ni gdges f ol ded

upwarfi'y soshhatmhberdadtaateleratebhed ofy SRRE SeCOBREnfR B&Fti on of the

stripf mterial 410.egual €n digliapcappiakal tedthe opposelidedcopd

| ongi } udi na OPHéégfhaﬁg E%EQ %tlﬂes mat er@ica 491(0 then.entens a anltgLﬂﬁl box

444, hhi gh surfacel ofiesaidpmesegdatavichG §THRE JRE PSS than the w dih of

the I|pngi tUP,i%Q@ thbaRs 1 t Becohndl RndRttariird liongiauddnee glue 13AgFt udi nal
over on'top of the central RO i ONphgeshirst ure

o dopatiyal Had e Sebuct

flapsjto fo
any constructign
Y : og

shown| i n Fi gheseon. supike thas spddyt §
suitapl e fOlyne of @il NGrigie udEnel & laornp tire cenditaldi¥rl POTéagB8s%tsuch

as a fol ding channel_ar a ser,i U adPdEng spaegdcdinal
an appr opri &the Eﬁ%ﬁﬁ'@g faf't?rnsélc% éer?gdr% a‘"f/a ‘-TI i

of _the fol ding. 1 to ROX. 30
As the foj dedwt niimesmtserdule 416 |tewy cblanke of >alrdo|“erFg‘(5b%x 48" it passes
through a criyper. as eé}fgé}yhlgx_ﬂ g Fotb&d maxdridas. a large roller 452
rotatabl e atfs ‘-“csehn%fts'L 4t said
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A splring biased crinp roller 456 is positioned adjacent the peri phera
surface of the roller 452 such that as the folded 35 strip material 410
. pass¢s between the crinp roller 456 and a.
23 t he peripheral surface of roller 452, it is tightly pressed and
squee¢zed to formfolds in the strip materjal 410 al ong t he creases -
formpd by the creaser assenbly 430. The 31 ded strip material 410 then
2s over guide rollers 460, 462 i4At 0 heat roller assenbly 470,
conprises a pair of heatedﬁﬁgﬁgg¥§f472, 474 over the periphery of
t he

MULTIPLE CELL HONEYCOMB INSULATING PANEL

A panel including multiple rows 3, 6 of parallel
cells 3a, 3b, 3c, 4a, 4b extending transversely of the rows
5 and 'with the cells of adjacent rows of cells staggered
longitudinally of the rows relative to each other, two,
three, four and five cell row panels being disclosed. The

panels are formed by folded material strips 12 stacked one
upon the other with each material strip having portions

10 thereof glued together and adjacent material strips in each
stack of strips glued together such that each material strip
forms at least one complete cell of one row of celis and at
least three-quarters of an adjacent cell in an adjacent row
of cells.

15 Also, a support system is disclosed for supporcin

\ the upper margin of a vertically disposed multi cell row
panel wherein an upper cell or cells has one or two
horizontal stiffening strips disposed therein and spaced
beneath a stationery support strip: One of the stiffening

20 and support strips is provided with headed projections
projecting toward the other strip and the other strip
includes openings through which the projections may be
inserted and retentively retained by the heads on the
projections after the projections are forced through the

25 upper wall portions of the cell or cells in which the
stiffening strip or strips are received.

-
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Y a 410 passes in turn, to heat it to a tenperature sufficient to

mat er

achi gve-sharp, permanent folds. Assenbly 470 permanently sets the folds
and ovi des the unique and 10 aestheti cal) | easi ng outwardly pointed

fol dg 350, 352 of t he panel 110 shown i%igure 5. Each of these heated
roll g 472, 474 is heated to a tenperature of about 120[err] to 200 C.
As t strip mat eE_' 0 is heated against the peri pheral surfaces of
the rpllers 472, 47 er the slight 15 tension in tF" e%ng system
the nplecular s ture of the ghrip material 410 ea‘ﬁa ‘to set t he
| ongi | udi nal ' n%\er}/izﬁ Wiile the strip /
materjal 410 is sti ' passessg ween t he gpess rolléfs 78
whi ch} apply a 20 i rgsgure acros e entir i f the strlg
materjal to set tHe _Lfl_ﬁlgi NAdirfal DFkases Wfﬂﬂlm
the sfrip materi a g avel s ar ound t he pﬁrip surf 26 of
the dfive roller 480, Whi i /2 cooled to bel ow 90[err C further to
ensure that the creé : et permanently. The drive roller 480 is
journpl ed on a ey 240, apdg~is rotated by a notor and drive belt (not
shown), press rff dgptifonal |y applying the strip material 410
agai ngt the cyli ndlqﬂ g surface of ifd | er 480 to
provi de the tra 30 pulling film I t he

appar pt us. roller asserrbly the&atfrliﬂ 410
is hepted to a ver i B , betwEén about 12 rr] i&

8 /424‘?;"5‘;’

Fig.2C.
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stlal line structure of a pol yester material and cause it 35 to becone
bly deformable or stretchable. This allows a

hi eve t he

per manent crease to be put in th terial 410, but it also
permt the material 410 to stretch sively. In many cases,
1|brought to these tenperatures, polyester material will shrink
tly in the nmaching direction. 5 the material is kept at a | ow
h tension, ,gzs i nkage i s desirable a f.urt hery shrinkage wl |
ccur when &

of the sun.
t hr oggh e hea

efore, it is desirabfe to keep

Shade ;;ﬁg in a mnndOM/and 0 the high
ol | er assesfty 4Z§Bb037 otﬁdzhe h | ng 10

bef or ¢ 472, and on ,

cool ed dri J, as |OM/aS S p Lcab
3 ~Qn ? at which t5® machiS€ wi | 150
dancer aygsenblifes whlc xert a 15 birasing force against the

are provided hefore apd

344

F94B vd a2

368 37 4

58 46 48 56 o0

Z5b

42

Fig4l

28a S 542
35 - 50a
2%\260 dBa d4a s56a

Fig.8A.
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afteajthe heat roller assenbly 470; the dancer assenbly before the

heat jrol er assenbly 470 includes guide roller 460 nounted on one end
of 'vgrtical arm 461, which is plvotally nount ed such that the guide
roll gr 460 can sw ng 20 from about 45[efydzto 60[err] in order to adjust
sl acd between the crinper assenbly and the heat roller assenbly
470. | The dancer assenbly after the heat roller assenbly 470 incl udes

guidg roll er 484 which is nmounted on 3ﬁé' gﬁ hori zont al arm 485,
which is also pivotally nounted, to pdr $ { Oe 25 roller to swi ng

and tfhereby adjust slack in naterlal b en/ﬁ/ roller
assenply 470 and the gl ue 'ﬁﬂ; F S ﬂé?o E&ﬂe There are

separfat e notors f //LHC |U|U|ng SECL T oM, 1t.he heat
rol ¢ section, 30 adhe5|wg2¢pplmg@3|on section of the md& ne.

t he

The tor peeds are then proportioned by the dancers automatically
SO that the dancers will remain roughly at the mdpoint. In
practj ce, the heat roller drive follows the speed of the adhesi ve

applijcator drive and is slightly proportioned 35 faster or slower as the

dancer 484, 485 between the two of
Fig.6B.
" e
ﬂ%? ] AE;L;¥AC7/ﬁ97' J{//5 925

7 )
/22 s Ny 22

Fig. 6C.
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|
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25 " these motors changes position. For exanple, if the dancer 484,
485 npves up, giving a longer |oop of fabric, the heat roller drive is
slighifly slowed by this nmovenent. On the ot her hand, if the dancer 484,
485 npves downward, the heat 5 roller 48%/ 5 drive is slightly sped-up
to cojrpensate and keep the dancer at M“dpoint. The dancer 460, 461
bet wegn the folder drive and the heat roller drive words simlarly
with the folder drive and theprheat—rotter—drrve—morks ainiiouiy_/vith
the fpl der drive speed foll ow ng the heafl 10 r(@ e 'f@ eed
propoftioned slightly by the position t heNjdnegr—46Q, g1 bet peen
the tiwo of them Fromt riveroll% 430 e ed strip
mat er}jal 410 passes between gluide r rs 484 and 6 llddd N A" 9N
aligning rollers 488, 489 so [ hat fol ded striyp TR eri alyy @ 5
propefly aligned for the adhep] ppl icgat or -.;:l’- v Al iﬁni ngffol l ers
488 apd 489 are of simlar nstru€gion to an g, olff*fers 420|lhnd
422. Thereaf ¥erefhe stri fdmaterial _418=Aa \{)ver strip
openef 490 to open the f d| stri -,,,;-/-" 0 N ©
Ny <
Y ORN
X
0
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N
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N
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= 1 _
g fficiently to deposit glue on the inner surface thereof as
in Fifures 12A and 12B.

shown

As the strip material 410 passes over the
stri p} opener 490, the folded | ongitudinal flaps are displ aced
downwardly and outwardly to provide aé%éés to the central portion of
the sfrip material 410. 25 Two centre lines of adhesive are then
appligd to the inner surface of the central portion of the strip
mater}al 410 by the glue applicator 492 (Figure 13), which has two
spacefl apart Q%lees 494, 496 through which glue 498 is applied_in two
uni f of m paral | e | ines 500, 502 on 30 the inner surface of the
centrpl part o ded stri materi al 410. As -described in
US- A- 1631108, the '§ ator assenbly includes a positive
di spl pcenent gear ™ ot y\shown) which is effective to apply gfue in
direcf proportion to tha ~speed of theggpunp, which punp 3p
rotatps at a speed direct™ to the@peed of
26 Q
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rotéFi=j of the drive roller 480, so that the anount of glue applied is

propor§ional to the |linear speed of the strip mat eri al 410.

A gl uef press assenbly 504 includes a rollza/blased 5 agai nst the upper
surfacg of the strip material 410 beyond he gl ue applicator 492 and a
bottonj al i gned shaft is provided to support the strip material 410
before} t he gl ue applicator 492, to ensure that the material 410 is
consisiently and propgtly | ed with respect to the g 1qL?Egzles 494,
496 toj ensure uniforgﬁi 7&2%& gl ue lines 500, 502. ’ The
glue press permts a ment of the4g aci ng between the glue nozzles
and the material 410 paSS|ng t hereover. Preferafy.. :

adj usted to 'f*rf.nr:r!o!? line, rather|t

so as fto pro re gt of the anmount of| g

rff]y spreadi ng out wher t
e of fabric.

prevent the glue fro
pressed agai nst another
adhesijve depends upon t qﬂ?éﬁ%bo mat eri al 410.
a hot |nelt adhesive has no strength at roo P d Rus
be exposed to high humdity to harden. An especially preferred 490
adhesijve for use with the preferred non-woven, spun-bonded pol yest er
materijfal is a 100% solids, urethane, cross-linking 25 hot nelt adhesive.
If a two |layer |am nate having a | ayer of polyester filmwhich nust be
secured to itself by a glue line is used as the material 410, a
sui t abl e adhesi ve woul d

Fig.13. Fig.14.

40
500 502 40 sog 502 0
5307 1R N
Nl 492 —
N N N .
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be-a !ilicone based 100% sol i ds adhesive. O course, other adhesi ves
such ds.a hot nelt adhesive which cures rapidly at 30 roomtenperature
colil d fal so be used. Af ter tg;églue applicator 492, the strip
mat eri:al 410 is permtted to return t s cl osed, folded position
such that the edges of the longitudinal flaps contact the respective
gl ue lii nes 500, 502. Theszese?ksfolded strip 35 materi al 410é;asses around

al i gniyng rollers 520, 52

then tihrough second gl ue assenbly 52234\hi ZB0as shown |ZF)£7 ure 14, |s

simlar in conspryction tg ol uye ass -l:-h-""”JL‘ except that the glue
nozzl gs 526, é 3 Attt R fﬁﬂig. d ue plicator ZZP al

di schgr ges twoe=zaP o306 ft’6='t he fol d strlq/ﬁater 410
and the anount of g ue & schar get thereby i's prOpOILIU“a‘\Fo;LJE

| i neary speed of the sfrip ny§ [ 410 passing through tthe ézigpphratus.

262 Fig 20

0 260

286 284

256 Fig.Z1.

N ;5/0 ’
3 12

320

[rwmn sves

‘( | |l o\ 5/"6’ 5/é
256 256
Fig. 18.
262 250 252

V7 ZZ L L L L L oddndndndndndbmdemedndinldon

262
256
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i 5
536 2 t han applicator 492 applies in lines 500, 502 10 because the glue
Ilnes?_30 532 require greater bonding strength, since the forces
applied‘to glue lines 530, 532 are greg%e inthe final multiple cel
row panel. The relative amounts of glu lied by the glue applicator
524 as glue lines 530, 532 and by the gl ue applicator 492 as 15 gl ue
| ines 500, 502 is determ ned by a gearing nechani sm (not shown).
Adj acent second gl ue applicator 524 there is provi ded zgzﬂ gl ue
press 534 which is identi-cal t hat of the glue preJE%éé ated with
the first glue applicatZ? 7;6 The fol ded™strip materigh
passes around aligning oIIer 536 and then is presses besg@epr prass
roll er 538 and lit é?r 540, whicl has a recgssed por{ign the
to al | ow<} 38\ 532 to pass thereoyer und st )
Thereafter, i B araT pameelllS) 3
whi ch conprlse‘ 3
whi ch i's indab
"', (0
ro

mai nt ai ned onZ
and i s wound

sane structuré sho
t he angul ar dyfEcty
around itself i
of the stacking bed.
i ndi cated by the

5

Fig.23B
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| ayer

28" 3 arrow, two stacks of the strip material 410 are deposited in
¥ on-opposite flat surfaces. of the stacking bed. As an

st acki ng arm approaches the aligning roller,, the
material 410 drawn around the rollers 5 dé@{ ses significantly. The

tensi on and speed control
between the strip materi al

in speed

end of the

velocity of the strip

assenbl’y 550 cOrfpensates for this difference
410 being pulled through the

apparatus by the drive roller 480 and the strip material 410 bei ng

pul l ed by the stacking arm nz I
tensi on and speed control ass EZ‘ 'E%
552 and its carrier 554 al ong .

nunmber of

a curing

| ayers of material 410
600, the stacking bed 15 602 is rg
chanber to cure the ¢

t hus cr

rai | 76!

720a

Fig.258.
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eat ed
Yorment of \t he dancer roller

Q -t n up by the
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trrpl & cell row panel. The curing chanmber is naintained at a

t enperdat ure and hum dity appropriate for the particular adhesi ve used
and, simlarly, the curing tinme is adapted for 20 the particul ar adhesive.
For exanpl e, when the adhesive is /25? preferred 100% sol i ds, urethane,
cross-linking hot nelt adhesi ve, curing chanber is naintained at
38[err] C and 95% hum dity and the adhesive is allowed to cure for about
4 hours. After the curlng is conplete, the rgindad 25 sections of
the stacked | ayers are ;Ff ;?Z§ron1t st ack, panel s havi ng

t he structure shown in gﬁé@a roduceo. adhesi ve does not
require curing, the . f the stack

i mredi ately after winding tg produce thg row panels. 30
In order to produce other enbod I pl e cell row panels
descri bed herein, nodificatiqn el or apparatus detail ed
above are necessary. 3 Lpl g row pan@gOfrom a

f ol ded mat eri al iglre 6B, the 35

u \4:/5
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@:di sposed on opposite sides of the strip material 410 as it passes
gh (the apparatus. To produce the triple cell row panel froma

fol ded material having the glue lines %9 ied as in Figure 6D, the
second gl ue applicator assenbly 5 is rep d by two glue applicator
assenblies having a single nozzle, the two single nozzle glue applicator
assenbl i es bei ng di sposed on opposite sides of the strip mat eri al 410.

The offset triple cel Fom;?zgel Figure 7 can be rﬂ@éuced by
t he sane net hods, usi / Q

above, as the triple el |l roy
woul d be in t he spaci ng of
of the folded material. To pr
Figure 22, the creaser assenm

material 410, as descri bed
configuration of Fi gure 23A
row panel shown in 20 Figure 1
used to produce the fol ded

Fig.29A Fig.298. g
B 7 By e

N\ 1 " Y ‘
&20 824 e22 éﬁ&yéﬁféhiv 6%6 8/7 Cﬁﬁ%ﬂZ?

Fig.29C. 6120
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25“’I§E§s,?appropriately | ocat ed single nozzle glue applicators, or a
doubl ed n6zzl e gl ue applicator are provided. Finally, to produce the
doubl e cell row panel of Figure 3, the é2{easer assenbly descri bed above
with reference to Figures 5 and 6A, aﬁ,ja lustrated in US-A-4631108, is
nodified, to 30 change the spacing of the creaser wheels as necessary to
produce the unsymmetrical folded material shown in Figure 4A.

Appropriate single and ZE@QLe- zzl e glue applicators are provided to
produce the structures Sh I -Figures 4B and 4C. 35 The

four and five cell row panels of 850
flanky

30 and 26 and Fi gures 28 ,

produced, using apparatus havi fg apprQpr single and
doubl e nozzle glue applicatowg to prodx¥ 2 € line

pl acenent as shown in Figures X5B-C, D. The

nodi fied as necessary, is

Fig. 31A
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Fig.31B.
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used ro pr'&ﬁuce the C-fol ded structures of Figures 25A and 29A. The

creaser assenbly of US-A-4631217, with the creaser wheel spacing
nmodi fi €d as necessary, is used to produc 10 Z-folded structures of
Fi gures 27A and 31A. The _ nt invention further rel ates
t'o met hods and apparatus for nmounting a honeyconb panel, especially a
mul tiple cell honeyconb panel, in a verti %po‘g@)ﬁon As shown in
Figure 15, a standard stiffE’ é%gkqp 230 inserted into the
upper margin of the panel 1ﬂ8?t y » /Iatt-r b&{ ng cut along cut

| i nes or zones 232 and 234, see{@p , ized to support the
upper margin of the - panel 0 f p Qi ng G shaped
header channel 236 open at at=s #T erably at both

ends. 20 Aternatively, the upper \myy3i 110 can be cut
along line 238 as well as lines 232 aQd (23A ree- bl aded
cutting tool. Then, the portions of thewi@ne adj acent cut |ine
238 are wapped around the stiffener gtri afid sedured thereto by

transfer tape, prior to nounting in

Figure 16 illustrates the manner igAhi v G8bner 10 illustrated in
Figure 1 may |i kew se be supported ) N C-shaped header
channel 236 using a stiffener stryt® g the upper nargin

of the panel 30 10 along cut |ine oNzZp
panel 10 is cut along zone 240, an appypopm™N
inserted into the upper margi n of the/fpanel
margi n of the panel 10 and the

A gure 1. After the
Qr strip 230 is
d then the upper




appropriate stiffener strip 230 are | engthwi se i nsertedj;p}@s2~35 the
header channel 236 from one open end t hereof, the panel LA

31 _ 110 being inserted into the header channel 236 operatively
associ ated therewith in Figure 15 in a sigi.lar manner.
Figures 32A-CilJwustrate a further nethod for inserting a standard

stiffener strip P B Si gftggz]-tﬁgs %@r 5 margin of the panel 110. As shown
in Figure 32A, the REPL er t CeMB§Tﬁ9@T 62a are cut along |ines 902,
904. Sti f ferer—siiiy Q_isjthemrtmserted between the cut

portions as shown in Figure 32B. The cut edges of cells

MULTIPLE CELL HONEYCOMB INSULATING PANEL

A panel includiﬁg multiple rows of parallel cells extending transversely

of the rows and with the cells of adjacent rows being staggered longitudinally.
5 The panels are formed by folded material strips with each strip baving portions

thereof glued tbgether and adjacent strips in each stack glued together. Each

strip forms at least one complete cell of one row and at least three-quarters of
10 an adjacent cell in an adjacent row.

The upper margin of a vertically disposed multi cell row panel can have
an upper cell or cells with one or two horizontal stiffening strips disposed
therein and spaced beneath a stationery support strip. A headed portion of one

15 of the stiffeiﬁng and support strips projects towards the other strip and the other
strip includes openings through which the projections may be inserted and
retentively retained by the heads.

Figure 1.
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1 REPLACEMBENT 5% _;rib’d SAS) eV ¥rl~4
6WaleERai ’arieﬂgtﬁ Y@I!O%S Jpver stiffener strip-230 and ég -8 4:h
Eb@%imfﬁ ast gpqge ];—;,ﬁ 2C. The cut edges of $'%03, “67a
cauDhvak o) b@?“ge}é% dP3&sHitidual |y and directly to stiffener strl p 230 by
t BaASHert t appagf -+.he paGed ----- 1§ ke. Figure 17A illustrates an
tupwar dl y openi ng header 15} channel or support strip 250 and including
't\@_@)ﬁ T\ qf“(“ﬁmlg ¥ed. dovhwar d pr oj ect | ons 252 with resilient barbed
hreads SUPPOT T e A REE A 1 Fi &S i ffener
strip 254 correspondi‘fig tu-T ' . lustrated in
Figures 15, 16 and 32B and C, but which 20 i ncl udes two rows of hol es
or openings 256 for t I ons 252
when the strip 254 rgﬂet I%regeg‘lts l(glsvee t{ﬁﬂ-& §bﬁé&ne’§ﬁ1€f%e Fl&eflfdfer
channel or hengy&Gomb 1nsu1q§gquqgg)shade panels. US-Aqfth3 1 @fbonent s

of Fi gures433&1mddlas@ttrwelé&pandé'iu@raﬁw&%hﬂfammélammcdmy even nay
or oo aWAY incyuaing B WRSCELALD /R0l L SIS RERILY 1o
gener al byeﬂbaqashertabmdarumlals L28he weekl g tnxtqmlamg;ditansversemxbf t he

oo Fi gure g 2o, RIS UM (ARG ¥btaarie, ARGy 20

support st pagerial imdhesiformy@te 51@4@9#&51 tsrfé-'lsﬂfacedrl}ﬁr%é?]do’dﬁward
proj ecti onguppdritled iaxed tish twjaﬁactlm\méé1 Q.léiﬁdlrly), a bottomwirdfeni ng

St ffeni ng %Z%S«a%r 3 Bert) SrdeBeiied p for exauple)ds WbiiRa of'©
which the bottom rail can be raised and lowered. Such a
blind has good insulating properties.

DE-A-2840023 discloses an expandable and
contractible honeycomb panel including a plurality of

parallel laterally adjacent -
longitudinally extending rows of elongate tubular cells, the
cells extending transversely of said rows in common
“directions normal to the relative lateral positioning of
said rows, with the tubular cells of each row being offset
longitudinally relative to the tubular cells of each
adjacent row of tubular cells, said cells being constructed
of a foldable, creasable and drapable material in the form
of superposed material strips, edge portions of the strips
being secured together, after folding to form the cells. 1In
this construction where multiple rows of cells are shown,
each strip forms all of one cell and all of another cell in’
the next row but one. This is a  somewhat complex
arrangement which does not ease manufacture.

According to the present invention there is
provided an expandable and contractible honeycomb panel
including a plurality of parallel laterally adjacent
longitudinally extending rows of elongate tubular cells, the
cells extending transversely of said rows in common
directions normal to the relative lateral positioning of
said rows, with the tubular cells of each row being offset
longitudinally relative to the tubular cells of each



32 t he upper portions of the two .outside uppernost cells 270 of

t he panel 110, or the upper portions of the two outside cells 272 of
the double row cell panel 10 illustrated in Fi gure 1REPLACEMENT sirpet
Wth reference to Figure 20, an upwardly opening header channel or
support strip 280 is illustrated including two rows of longitudinally
spaced openi ngs 282 forned therein. A single stiffening strip 284 is
provi ded-upwardl y from whi ch project headed projections 286 with
resilient 10 barbed heads corresponditig tot he projections 252. The
projections 286 are registerable with the openings 282 and receivabl e

t hr ough coleegpbndingl opanghgsSenbd shewngntmalhportion §fp@f &8s of any

one of thefﬂyggaphgtggiglrgglpanels of the present invention or a
honeyconb shade or panel such_as 15 that |IIustrated6? 60 in Figure

18. Imj hBe| groPELBRRE gL nBHERBS FiGur £¥21, war dl y
openi ng headréscheanbehedr 4gypper hrat Lopatdd oA aheWBurface 38 of the

material 42 and the third adhesive or glue line 48 is
located on the opposite surface 37. The adhesive strip 44
is located approximately one unit width from the fold 50 and
the adhesive strip 46 is located adjacent the free edge of
flap 58. ' '

In the embodiment of Figure 4C, adhesive line 462
is located adjacent the free edge of flap 58a and the
adhesive line 44a is located at substantially the midpoint
of the margin 56a. Again, the adhesive strips 44a, 46a are
provided on one surface 38a of the material 42a and the
adhesive strip 48a is provided on the other surface 37z of
the material 42a about two unit widths from fold 50a.

As before, the folded material with the three
adhesive lines disposed thereon is subsequently wound and/cr
stacked to form a plurality of adjacent stacked layers of
folded material.

"Figure 5 ‘shows a triple cell row panel 110, which
comprises three rows of longitudinally extending cells, a
front row 105, a back row 106 and an offset middle row 109
located therebetween. The cells in the front row 105 extend
longitudinally, substantially parallel to corresponding
cells in the back row 106, and these parallel cells may be
considered as cell pairs 602 and 62a, 60b and 62b, 60c and
62c, and so on. The cells of the middle row 109 are formed
by gluing two such cell pairs together. That is, gluing
cell 60a to cell 60b along glue strip 113 and gluing cell
62a to cell 62b along glue strip 115 forms cell 64a of the
middle row 109. Similarly, gluing cell 60b to cell 60c
along glue line 113 and gluing cell 62b to cell 62c along
glue line 115 forms cell 64b of the middle row 109.

Each cell pair, e.g., 60a, 62a is formed from a



I ncl udi ng .one row of |ongitudinally spaced openings 312 and one row .
of dewnwardly projecting headed projections 314 with 20 RemiAOFerIyTIIMHred

heads. A single stiffening strip 316 is provi ded having one row of

| ongi t udi nal spaced openi ngs 318 and one row of upwardly projecting
headed projections 320 with resilient barbed heads. As shown, the
projections 314 of the header channel are registerable with and

recei vabl e 25 through the openings 318 of the stiffening strip 316 and
t he projections_320 of the siiffening siri 1 .St erabl e
with and re@fé‘?‘%‘a%’rcﬁ‘ tHr o R TR i%w‘él%‘ o#lqlﬁﬁghéﬁzéef éﬁi%ﬁ ﬁﬁ:hannel
310. The hepggire eamel tidd Onaoert th bl 50 Defalbded wione longityddnadpeddt e
stiffening Siripe.nAe-bel ' Prioyidedediddl ovdl badkbrehoal by7Soncene

e 1 Ons

openi ngs fo? receiving pr oj ect ] and the other being
provi ded windtemiak 12 plorgenr) crease hinR AN} BPRcPFRFE with resilient
bar bed headgoh@L@idAlE edge beidy OEgladdeoePentngsofids btet serfizaees3s

channel 3?Q6f the material along the other crease line. The material
612 is initially of a width equal to eight width units, the
centre portion 624 of the folded material 612 forming
approximately four width units, the upwardly and inwardly
folded flap 626 forming approximately two width units and
the downwardly and inwardly folded flap 628 forming
approximately two width units. |

Figures 23B-23D show several embodiments of the
positioning of the four adhesive lines on the folded
material 612 to produce the triple cell row panel 610 shown
in Figure 22. 1In Figure 23B, the first adhesive lines 616,
617 are .located on opposite surfaces 637, 638, respectively,
of the central web portion 624, substantially equidistant
from their respective folds 620, 622. Two additional
adhesive lines 613, 615 are provided on opposite surfaces
638,637 respectively, of the material 612, with adhesive
line 613 located at substantially the midpoint of the flap~
626 and the adhesive line 615 located on the central web
portion 624, approximately one width unit from the fold 622.
In Figure 23D adhesive line 616b is applied to

surface 637b of the folded material 612b, adjacent the free-
edge of the flap 626b. Adhesive strip 617b is applied to
the surface 638b, adjacent the free edge of the flap 628b.
Adhesive strip 613b is applied to the surface 638b of the
flap 626b, approximately one width unit from the fold 620b.
Adhesive strip 615b is applied to the surface 637b of the
material 612b at approximately the midpoint of the flap
628b. '

' In each of these embodiments two of the adhesive
lines are applied to one surface 638 and the other two are



1. An expandabl e and contractibl e honeyconb panel iﬁ%?%ﬁﬁﬂﬁf&ﬂsﬂﬁﬁist
two rows of laterally adjacent elongate tubular cells, the cells extending
Fn common directions and normal to the relative lateral positions of said
rows, with the cells in adjacent individual rows being staggered rel ative
to each other in a direction of expansion and contraction of said panel,
said cells being constructed of a fol dable, creasable and drapable nateri al
in the form of superposed nateri al stripi each strip including a centre
T al

web extending longitudinally of the mate

strip and | ongitudinal flaps
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831, 816 and 818. The five cell row panel 810 is produced

from a C-folded material strip 812.

The C-folded condition of the material strip 8
is shown in Figure 29A;. As there seen, the material strip
812 is initially of a width equal to twelve width units.
The centre portion 824 of the folded material 812 comprises
approximately six width units, the upwardly and inwardly
folded longitudinal flaps 826 and 828 form approximately two

width units, and four width units, respectively.

Seven adhesive lines are applied longitudinally on
the folded material 812. As shown in Figure 29B, adhesive
line 814 is applied on one surface of the material 812,
approximately two width units frdm fold 820; adhesive line
815 is aﬁélied to the same surface approximately four width

units from fold 822 and adjacent adhesive line 814.

A

portion of longitudinal flap 828 about two width units from
the fold 822 is secured to the central portion 824 by the
adhesive line 817. Adhesive lines 813, 816 and 818 are

applied to the opposite surface of the material 812,

line

813 being located about one width unit from the fold 820,
line 816 ‘being located at approximately the midpoint of
central portion 824 and line 818 being located about one

width unit from fold 822.

An alternative placement of the seven adhesive
lines is shown in Figure 29C, in which adhesive line 813a is
located on the longitudinal margin 826a on the opposite
surface from adhesive lines 8144 and 815a, about one width
unit from the fold 820a. Adhesive lines 816a and 818a are



2. A panel according to claim1, wherein the free edge of the other

of said flaps is bonded to the confronting portion of said centre web. 3.
A panel according to claim1, wherein the free edge Oﬂ%$hACQ%EﬁTSgEE§ald
flaps is bonded to the opposing face of said centre web. A pane

according to claim2 or 3, wherein said two laterally spaced bond lines are
provided to extend in the longitudinal direction of the sides of said
folded flaps renmote fromsaid centre web.;;

-34- 5. A panel according to claim2, wherein said two laterally
spaced bond, | 1§%s2ke, p@g@dmy@nagdembwmmddbd|ﬁhbr1c

The fabric may also be selected based aon the
particular purpose for which the panel is to be used. For
example, to produce a blackouz multiple cell honeycomb
panel, the fabric canbe a two layer or two ply laminate
having a non-woven polyester material 180 on one side and a
thin polyester film material 182, such as Mylar, on the
other side as shown in Figure 9A. This has the additional
advantage of increasing the insulating effect of the
multiple cell row panel approximately 40% and 50% over that
achieved by a similar pénel produced from a single layer
material. The material can also be a three layer laminete
having a layer of polyester film 190, e.g. Mylar, sandwiched
between two layers 192, 194 of non-woven polyester material
as shown in Figure 9B. Two- and.three-ply laminates of this
type are generally known in the art and have been used in
other types cf window coverings.

Generally, the material for a multiple cell row
panel for the present invention should be softer than the
material for a single cell hcneycomb panel; however,
materials prev;ously used to. fabricate slng*e cell honeycomb
panels may also be used in tke multlple cell row panels of
the present invention.

From the supply roll 412, the strip material 410
is directed around a series.of guide rollers 414, 416 and
418 and cver a pair of alignment rollers 420, 422, mounted
on respective shafts and driven in the directions indicated
by the arrows in Figure 10. The alignment rollers have
radially extending raised edges spaced by a distance
slightly greater than the width of the strip material 410.

The strip material 410 then passes around a rubber
surfaced backing roller 432 of a creaser assembly 430,
having a pair of creaser wheels 434, with sharp peripheral
edges, which press a pair of longitudinally extending
permanent creases in spaced apart relation to each other on



| ongi tudi nal direction of the face side of said centre web renote from said

fol ded fl aps. 6. A panel according to any one ORERUADEMENT drach,
wherein the foldable creasabl e and drapable material is a polyester,
spun- bonded, non-woven fabri c. 7. A panel aceerdingto- any_one of

clains 1 to 5 wherein the fol dable, cregsable and dr
| am nate conprising at | east one | ayer 3-a non- vvover* mﬂ“m‘mm II and
at | east one |layer of a polyester fil

rgégiﬂéln each-

according to any one of clainms 1 to 7 of the folds in saLd

material strip between said b and sai s | S permanent |y
creased. 1o AnpéﬁBPnéégi?dPﬁ F8n5ﬁ9c5h€£ eneYRRMA RIPRL wherein
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of said fIaqmrMairﬁpzﬂhanrahatrwedﬂhtamaﬂsposatdohsrsf aaddseoUﬁd wigbs
the cells in adjacent individual rows being staggered
relative to each other in a direction of expansion and
contraction of said panel, said cells being constructed of a
foldable, creasable and drapable material in the form of
superposed material strips, each strip including a centre web
extending longitudinally of the material strip and
longitudinal flaps folded inwardly into lapped relation with
confronting portions of the centre web, the free edges of at
least one of said flaps being bonded to an associated
confronting portion of said centre web and each said material
strip including at least two laterally spaced and
longitudinally extending bond lines along which said material
strip is bonded to a confronting portion of at least one
adjacent strip, said material strips each being folded to
form at least one cell in one of said at least two rows of
cells, and at:least three quarters of one cell in another of
said at least two rows of cells, wherein longitudinal edges
of the inwardly folded flaps approach one another in a non-
overlapping relationship.

2. A panel according to claim 1, wherein the free edge
of the other of said flaps is bonded to the confronting
portion of said centre web.

3. A panel according to claim 1, wherein the free edge
of the other of said flaps is bonded to the opposing face of
said centre web..

4. A panel according to claim 2 or 3, wherein said two
laterally spaced bond lines are provided to extend in the
longitudinal direction of the sides of said folded flaps
remote from said centre web.



being folded inwardly over the same surface or opposite surfaces of the

centre web. 16. — A panel accordlng to any one of JiERLAe
ﬁh?égffé are

wherein said pan nber of N rows of cells and t

each forned by Sat‘“\“ﬂ““ﬂmu““amrw dth units of strip nmaterial and wherein
each of said strips conpridessa total nunber of 2N + 2 of said width units,
the centre web being about- hal f the totdf number of width units, said

| ongi tudi nal flaps to et hey ano uqéqu to about the other half of the total
nunber of dt h uni t3 panel according to claim 2, wherein said fo 11

A panel acmdraglyOspéeem BOnd Wheries nafé Iﬁrmmm@%n@nﬂxmﬂ n a
first of sgld lo
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remote from said folded flaps.

6. A panel according to any one of claims 1 to 5,
wherein the foldable, creasable and drapable material is a
polyester, spun-bonded, non-woven fabric.

7. A panel according to"any one of claims 1 to 5,
wherein the foldable, creasable and drapable material.is a
laminate comprising at least one layer of a non-woven
polyester fabric and at least one layer of a polyester film
material.

8. A panel according to any one of claims 1 to 7,
wherein each of the folds in said material strip between said
centre web and said flaps is permanently creased.

9. A panel according to any one of claims 1 to 8,
wherein said panel includes two rows of cells, only, and
wherein each of said folded strips comprises six width units,
the centre web being about three width units, a first of said
flaps being about one width unit and a second of said flaps
being about two width units, said first and second flaps
being folded inwardly over the same surface or opposite
surfaces of the centre web.

10. A p;nel according to any one of claims 1 to 8,
wherein said panel includes the number of N rows of cells and
the cells are each formed by substantially four width units
of strip material and wherein each of said strips comprises a
total number of 2N + 2 of said width units, the centre web
being about half the total number of width units, said
longitudinal flaps together amounting to ébout the other half
of the total number of width units.



12. A panel according to any one of clains 1 to 11, MERAEH@’%@ S
of ome row are of a smalTér Size tthan those of an adjacen !

A panel accordi- l'aims 1 to 12, wherein a bond line
internediate a ::l'm[m m‘mrlml i"[;l ded strip and a fold is spaced
differently fron1saw oyt \as fromsaid fold, thereby increasing the
size of a cell "6n one S|de of said bond3§i ne, mhlle decreasing the size of
a cell on the other side of said bond |ine. 14. A panel according to
any one oflttains 1A Pawl greendingte&iaigodd | |Wr}|"@sr%i‘ thés Adeyen rip

are spacednhfbértind Wherdidtd £itde foORLORE mﬁglhﬁrdmall&laps idA panel
of cl ai ns to 14,, wher.eij |ne '
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of clains dnéowidthiuniudi ng an el ongated support nenber and an opposi ng

12. A panel according to any one of claims 1 to 11,
wherein the cells of one row are of a smaller size than those
of an adjacent row. '

13. A panel according to any one of claims 1 to 12,
wherein a bond line intermediate a midpoint of the folded
strip and a fold is spaced differently from said midpoint as
from said fold, thereby increasing the size of a cell on one
side of said bond line, while decreasing the size of a cell
on the other side of said bond line.

14. A panel according to any one of claims 1 to 13,
wherein adjacent bond lines on the folded strip are spaced
less than one width unit from one another.

15. A panel according to any one of claims 1 to 14,
wherein said linearly applied adhesive lines are said bond
lines.

16. A panel according to any one of claims 1 to 15,

including an elongated support member and an opposing
elongated stiffening strip, at least one of said support
member and said stiffening strip including headed projections
projecting toward the other of said support member and
stiffening strip and the other of said support member and
stiffening strip including openings formed there through
registered with said projections and into which said
projections are inserted and rétentively retained by the
heads thereon, at least one of said cells having said
stiffening strip inserted therein, at least said one cell
having openings formed through a wall portion thereof through
which said projections project.



el ongated stiffening strip; at | east one of said support nmenber and said
stiffening strip-ineluding _headed projections projecting I he ot her
of said support and stiffening strip and the otheﬁﬁégxﬁﬁhéyﬁﬁh&ﬁért
menber and stiff_,g‘i ﬂu !ﬂmm”“m ng openi ngs formed there through
regi stered wth sal nd into which said projections are
inserted and retentively retained by th36Hheads thereon, at |east one of
said cells having said stiffening strip inserted therein, at |east said one
cel | havi n7 openi ng® RANRD AR EIMIa tRalcil adsy Li6on wheseds! seadorgRehi ch
:SLgI d\/\ﬁr 0 efrid Dide ! OhPLd -TOWS of tcr?lls]-Eonsisfti'ﬁ fi\ffe'tv.%?f’dihrt@i& ]Er@v@ aim

: erein_sai anel| incl udes ree. rows of cells consisting of two
out st do. 1 65 SR TLEITER dhFentan tal R L kot S HARE ARt HESPOESEl ng

cells of seelloubfiskeid oyt afde etdws e e llat dyedldyy Taagirsildyed and t he

cells of Sﬁgé&g@@ & éﬁﬁvéﬁecégﬂf§t§¥r¥%id centre row of cells being
staggered relative to the cells of said outside rows of cells
in the direction of expansion and contraction of said panel,
said material strips each forming one pair of cells
comprising corresponding laterally registered cells of said
outside rows of cells and a centre row cell being formed
between the pairs of cells of adjacent material strips,
corresponding cells of said outside rows of cells having wall
cuts formed therein opening into an adjacent centre row cell,
said stiffening strip being disposed lengthwise of said
adjacent centre row cell.

8. A method of making an expandable and contractible
honeycomb panel including parallel laterally adjacent rows of
elongate tubular cells, said method comprising the steps of
providing a continuous longitudinally extending length of a
flat, foldable, creasable and drapable material, said
material having one surface and an other surface; forming a
pair of longitudinally extending creases in said material
thereby defiﬁing two longitudinal flaps and a central web
portion of the material; folding said longitudinal flaps over
said central web portion along said creases; applying a first
longitudinal glue line to the one surface of said material;
applying a second longitudinal glue line and a third
longitudinal glue line to said material, at least one of said
second and third longitudinal glue lines being applied to the

~other surface of said material; and stacking said folded
material with the first, second and third longitudinal glue
lines thereon such that said first longitudinal glue line
secures one of said longitudinal flaps to the central web
portion of the material and such that the second and third
longitudinal glue lines secure the two flaps of said material
to an adjacent one of said folded material.



staggered relative to the cells of said outside rows of cells in the
direetion of expansion and contraction of said panel, ﬁﬁPmmymvau,—,srtrl ps
each form ng one pair of cells conprising correspondlng | ateral ly
registered cells of said outside rows of cells and a centre row cell being
formed between the pairs of cells of adjacent material strips,
corresponding cells of said outside rows of cells having wall cuts forned
therein opening into an adjacent centrerow cell, said stiffening strip
bei ng di sposed | engt hwi se of said adjacent centre row cell. 18. A
met hod of maki ng an expandabl e and contracti bl e honeyconb panel i ncl uding
paral | el Iaterazrz dffacent rows of elongate tubular cells, said method
conprising the EZ f providing a continuous Iongltu tendlng

| ength of a f f ol dabl e, creas?ae and drapabl e mat Q d materi aI
havi ng one suff'@&e.-ad an nﬁ% .,z ace; formng a pair Iongltudln
extendi ng creasey in i &8 al thereby defining pgp Iongltuylnd(/ 58
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material with the first, second and third | ongitudinal glue lines thereon
such-that said first longitudinal glue |line secures RMLACEMENT SHEET

| ongi tudi nal flaps to the central web portion of the material and such that
the second and third | ongitudinal glue |lines secure the two flaps of said
material to an adjacent one of said folded material.

37 rows of cells and a centre row cell being forned between the

pairs of cells of adjacent material stri@s, correspondi ng cells of said
out si de rows of | | sshaving wall cuts forned therein opening into an
adj acent centr g? ggll, said 5 stiffening strip pein ‘ii posed

| engt hwi se of sai & ad] acent a? ntre row cell. ]52? )i_ A sug&grt
system for supporting a vert}t y di sposed nul ti | panel i di ng
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10 vertically superposed, horizontal tubular cells, said support system
i ncludi ng an el ongate support strip and an - opposi ng i ff.ening
strip, at |east one of said strips including headedaéﬁﬁﬁéﬁﬁéﬁﬁgﬁgkr
projqpting toward the other strip and the other strip including openings
formed 15 therethrough registered with said projections and i nto which

said projections may be inserted and retentively retained by t he heads
t hereon, said stiffening nmenber being adgpted to be inserted into an
upper cell of said nmulti cell panel after which, by novenment of said
strips toward each other, 20 said projections nmay pierce upper wall
portions of the cell containing said stiffening strip and be projected
into said openi ngs. 17. é:A Eﬂ?ﬂ of maki ng an expandabl e and
contracti bl e 25 honeyconb panel inclu ThESa rality of par | laterally
adj acent rows of elongate t | ar cells, said hoq'cg cefprfsing the
steps of providing a continupls Longi t-udi Ly ei%ending | ength of a

flat, foldable, " _ havi ng a
30 first surfzgs and an opposed seg@lfl swfdce; fornming a pair /2

| ongi tudi nal | y extendi ng creases in said material thereby defining two
| ongi tudi nal flaps and a central web portion of the material between
said creases; folding said | ongitudinal flaps over said central web

portion along said creases; 35 applying at least a first |ongitudinal glue

line to the .
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Thi s Sheet Has Been 38  first .

surface of said nmaterial; applying a second | ongi t udi MEPLACEMENT 8REBND a
third longitudinal glue line to said material, at |east one of said
second and third | ongi tudi nal glue lines being applied to the opposed
second 5 surface of said material; and stacking said folded materi al

with the first, second and third | ongitudinal glue |ines t hereon such
that said first longitudinal glue |ink secures -one of said | ongitudinal
flaps to the central web portion of the material and such that the

second and third longitudinal 10 glue lines secure the two flaps of said
material to an adjaceqﬂazingzﬁ of said folded materia
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ABSTRACT

. MULTIPﬁE CELL HONEYCOMB INSULATING PANEL

A panel including multiple rows 5, 6 of parallel
cells 3a, 3b, 3c, 4a, 4b extending transversely of the rows
and with the cells of adjacent rows of cells Staggered
longitudinally of the rows relative to each other, two,
three, four and five cell row panels being distlosed. The
panels are formed by folded material strips 12 stacked one
upen the other with each material s::i? having portions
thereof glued together and adjacent material strips in each
stack of strips glued together such that each material strip
forms at least one complete cell of one row of celis and at
least three-quarters of an adjacent cell in an adjacent row
of cells. ' | '

| Also, a support system is disclosed for supporcin
the upper margin of a vertically disposed multi cell row
panel wherein an upper cell or cells has one or- two
‘horizontal stiffening strips disposed therein and spaced
beneath a stationery support strip: One of the stiffening
and support strips is provided with headed projections '
projecting toward the other strip and the other strip
includes openings through which the projections may be
inserted and retentively retained by the heads on the
projections after the projections are forced through the
upper wall portions of the cell or cells in which the
stiffening strip or strips are received.
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