2£§?968 HONEYCOVB STRUCTURE MATERI AL AND METHOD NA G Sﬁzﬁkg present
i F¥ention relates to an expandabl e honeyconb stru d for
wnndom/coverlngs The structure is made of fol dabl#® naterlal which in the
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t he honeyconb structure, the adjacent cells are collapsed on each other 1
The prior art discloses various honeyconb structures nade from fol dable

mat eri al . Repr esent ahiev prafsed sitnfenption pelates thi ArdeSpahdablRel ssue
patents 30, 254 and 31, 129; United States patents 4,288, 485; 4, 388, 354 and

3, 164, 507. han&be@b&Eﬂnucﬂ&ﬁeyauchzﬁﬁ)ﬁﬁﬁadfenluﬁaéou'honeydosbostructure
constructed fromfoldable material which is folded |ongitudinally of the,
mat eri al an@heostaducdurentis sadslof foldable matayéal. Wh&¢hetna$éﬁs are
adhered together to formthe cells, of the honeyconb structure. e resent

i nvention i §XRasded cond %QGNQﬁéﬁﬂQﬁl%ﬁp¥%§aﬁﬁh¥y€5n%°§9r889

met hod of nakln |t as |sclosed in the g atg In

maki ng Bl i n§¥ 8 p&ﬁel"? r NG 1R h"’cﬂ\%y‘?; gfﬁres &R LRE prior art,

have t he opFSETAE et Genind E Ve £Fr tfenbofRyERkr BheuERItes, t0
characterlskhgsad] Rnexapl e ’aﬁgmgéifiﬁﬁgﬁjohnéyéﬂtbeﬂer.

The prior art discloses various honeycomb ’ {f
structures made from foldable material. Representative of
10 such prior aft are United Staies Reissue patents 30,254 and
31,129; United States patents 4,288,485; 4,388,354 and
3,164,507. United States Patent 4,450,027 discloses a
honeycomb structﬁre constructed from foldable material
which is folded longitudinaliy of the material and wound
15 onto a rack ‘in o#erlying layers; The layers are adhered
together to form the cells of the honeycemb structure.
- The present invention is most directly a variation of the
*k) honeycomb structure and method of making it as disclosed in

the '027 patent.

20 In making blinds or panels out of the honeycomb
structures of the prior art, it is sometimes desirable
either for aesthetic or mechanical reasons, to have the

opposite sides of the blind of different physical



agai nst heat or ‘cold is desired, the outside of the blind nay be :
constructed to provide a heat reflective or absorbent surface whereas the
ipside a nore decorative 5 surface. _ASso, -2- where pure aesthetics
are concerned, .opposite sides of the blind my sinply be of different

col ors.  Cal Qi Ry Gl S0 Rt USerd 0l e i &lj Nehd e R rifdIer B0 €14 BLdrES 10

thedwind in addition to the insulation characteristic provided by the 5
basi ¢ honeycqifn sidtitdd € dlesesidels ided red PXhpaderdideNeh the brimd art
honeyconb structures, providing different physical characteristics on the
opposi te si degayfbd hordtrudted treqpiowdé he hsst ofefllddteiwntomaterial s for
the 10 opposite sides which nust be separately adhered together.

Al t er nat i vel yabsumben t heuttawsy vthdx eas wherins Hemalonafe detogptiyr ece of
material as in the '027 patent, the different portions which will define
the oppos?te surkacex thHEl3@ructure have to be separately processed prior
to the 15 formati on of the honeyconb configuration. In the |atter type of
construction, problens of alignment of the treating process can occur. For
exanple, where different parts of the material nust be treated differently
across the width of the material, the line of demarcation between the two
different 20 surfaces nust be fairly accurately formed. This is necessary
so that the line will be hidden in the final structure. Qherw se, the
physi cal characteristics neant for one side of the final honeyconb
structure may show t hrough on the other
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. across eac

';e I n the expanded condition of the cells. 25 Another aspect of the
q#,fyconb structures of the prior art relates to the creasing or pleating
=4'he materi al form ng each cell along fold lines. one reason pleating is
provided is to assist in the orderly coIIapS|ng of the 30 individual cells
as the structure is noved froman expanded to a retracted position. Wthout
pl eats, the collapsing of the cells vwnﬂi}tend to be haphazard and not gife
a neat appearance to the structure. -3- There are generally t wo t ypes

f h nb | ] I h
out in t ENESBRAEH 8 %%&“%Tt&?%faﬁ%%%rco N g A e
opposite blﬂné méytbemp@me#comisdriﬁnmsmt5colgeaerabeorsemay;aisﬂlbd
planes wi g e ?EO?ESQEHE%gfkgéﬁiéﬁ?éﬁé?%cE@Liét?éEeEQ'Q&eC%HBJigot or

om one | e structure to the
type of c%d¢1tbﬂ5tFQcthGnHﬂ§ui%ﬁﬂQ&th¢r§¢&ﬁrD§¥1paPEQNIGGGH@Wéthﬁhe

pl eats arsaés?&nﬁenwcaﬁmp%rtwrémﬂesa@ybd@ PRt than¥o29 palent the

expanded condition Of the structure. th this constructlon the adjacent
cells are joined together over a dlstance which is less than the spaci ng

bet ween the opposit githdeheolpritr haneywendysombcst@cthreshe prlotdlding) the
type of h conb. st uctur 1§1d i sclosed in the ' 027 paten arecpot
carefullyghﬁgeﬁFBBeP ysica characteristids on the'o posite sides of
the structure regquires the use of different materials for the
10 opposite sides which must be separately adhered together.
Alternatively, where the honeycomb structure is made of a
single piece of material as in the '027 patent, the different o
portions which will define the opposite sides of the
structure have to be separately processed prior to the
5  formation of the honeycomb configuration. 1In the latter type
of construction, problems of alignment of the treating
process can occur. For example, where different parts of the
material must be treated differently across the width of the
material, the line of demarcation between the two different
20 surfaces must be fairly accurately formed. This is necessary
so that the line will be hidden in the final structure.
Otherwise, the physical characteristics meant for one side of
the final honeycomb structure may show through on the other
side in the expanded condition of the cells. \/
25 ' _

Another aspect of the honeycomb structures of the
prior art relates to the creasing or pleating of the material
forming each cell along fold lines. One reason pleating is -
provided is to assist in the orderly collapsing of the

30 individual cells as the structure is moved from an expanded
to a retracted position. Without pleats, the collapsing of
the cells would tend to be haphazard and not give a neat
appearance to the structure.
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: farned, they will tend to hang out. This is especially so after |ong,

continued use of the structure with the expanded condition being one wher e~
the cells Iie one on top of the other. In such an orientation, the meiguﬁﬁ’
of thd 20 structure itself pulls on tha+mterial of the overlying cells

w th-the greatest forces being exerted at the top of the structure by the

enti%e wei ght of the uri@negjare @aneraldy two |[iyrpoaf dondpcquleatelt ends

to increase the overall height of the structure over the height initially

25 manuf act FOASLIUCHONE £ octONF 4shivhekm the miRatsigrnerrilly hapg out
unsatisfactory, hoth aesthefically .and ysically. According to the present
ot %@w@}émﬁémﬁm Rnpaamd ShidGiited of
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mat eri al
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the pleats are formed to be permanent and they do not hang
out in the expanded condition of the structure. With thié
construction, the adjacent cells are joined together over a
distance which is less than the spacing between the

opposite sides of the honeycomb structure.

If the pleats in the type of honeycomb stfucture
disclosed in the '027 patent are not carefully and properly
formed, they will tend to hang out. This is especial;y so
after long, continued use of the structure with the
expanded condition being one where the cells lie one on top
of the other. In such an orientation, the weight of the
structure itself pulls on the material of the overlying
cells with the greatest forces being exerted at the top of
the structure by the entire weight of the underlying cells.
Any falling out of the pleats tends to increase the overall
height of the stfucture over ﬁhe height initially

manufactured. The effect of this can be unpleasing and



being used to formthe opposite sides of the conpleted structure. - Thus,
i erent physical characteristics can be provided on opposite sides of the
Scture by sinply 20 treating or constructing the opposite sides of the

material in accordance with the desicad result. Probl ens of process

al i gnnment are avoi ded. A panel of the expandabl e-col | apsi bl e honeyconb. .~

structure ufAsaelibfagtbed,f bothsaeathatiziaddlyl and physicaddyi.ng. -4a- The

cell structure of the honeyconb can be formed by longitudinally folding a

continuous length of material adjacent each |ongitudal edge. Mre

particularly, one edge can be fol ded over one side of the |ength of

material 5 is fed PReardipgctrothg Brgsend Lavent iand Weo RV 4de ap

conti nuous | oop The continuous | oop contains | ft terial in
its foldedeEBﬂaﬁFpéﬁ hoRgYERRD: SEEPEHULS: £©, §E&§W§§%¥%éﬁfﬁgpngﬁﬁ%%ent t he
edges of the nate

he
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advant ageous rease nes to pr OVI nent

~As with thg xte hﬁﬁnar Bac‘khQ§%ef Olafy %%%' Fe1i1n 1%%&@&%&% thedferid® ceI s in

an orderly I on he folds can dl so be pernmanent to the extent

cells having a first and second adjacent cell, the front
face of anf one cell, intermediate the end cells, and the-
10 back face of the first adjacent'cell being defined by a
first piece of material and the back face of said any one
cell and the front face of the second adjacent cell being

defined by a second piece of material.

"With such a construction, an expandable-
15 collapsible honeycomb structure is provided from a single
length of material with the opposite sides of the material
being used'to form the opposite sides of the completed
structure. Thus, different physical characteristics can W
be provided on opposite sides of the structure by simply -
20 treating or constructing the opposite sides of the material
in accordance with the desired result. Problems of
process alignment are avoided. A panel of the
expandable~collapsible honeycomb structure is well suited

for use as a raisable window covering.



that they prohibit the.folds fromfalling out and thus 20 create an

expanded condition where the opposite sides of the cells extend in i
‘nop-patal l el relationship. This gives a pleated | ook in the final
honeyconb struct:ure. Where the structure-gs- to be used as a covering for a

wi nde™ t he.pl eat ed appearance nay be nore 25 significant on the inside

rat héw t han on the out siThe afelilhe tstuatsine o finttiheh honeyaomd tden bien Fowmedn

order to maintain this pleated appearance, the connection of the cells in
accordance wi by dieagidashinggd Yoffaliddng @& @antiinpons denadhs @dh meteardader i t

the folds to hang out on one side of the structure but not on the other.
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of the adjacent  cells | ateral of the width of the cells in conjunctjqn
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Drawings FIG 1 is a perspective view of the honeyco structuré in its
expanded condigghelt ed @& dg@lthera et Rt FHA edyded dfaHee AU IR 1 Iihe
_present I nvention; '
. initial folding of the material is generally a z-fold and
. 10 orients the opposite sides of the material so that when
o/
looped into continuous layers and adhered together, the
opposite sides of the material automatically define the

opposite sides of the resulting honeycomb structure.

During the folding process, the material is

15 advantageously creased along the fold lines to proﬁide
permanent folds. As with the prior art, these folds
assist in the collapsing of the cells in an orderly
fashion. The folds can also be permanent to the extent

i_/ that they prohibit the folds from falling out and thus

20 create an expanded condition.where the opposite sides of

the cells extend in non-parallel relationship. This gives

a pleated look in the final honeycomb structure.

Where the structure is to be used as a covering
for a window, the pleated appearance may be more
25 significant on the inside rather than on the outside of the

structure which



FIG 2 is a cross-sectional view of a number of the adjacent gel
uctures of the honeyconb structure shown in FIG 1; 25 FIG 3 i$ a

rtial perspective view of a nodified enbodi nrent of the honeyconb
structures shown in FIG 1; FIG 4 is a plane view of a suitable apparatus
for 30 fabricating the honeyconb structuge according to the teachings of
the present invention; FIG 5 is a cross-sectional view taken along |ineg#
5-5 of FIG 4; 35 -6- FIG 6 is a cross-sectional view taken along |ines
6-6 of - FE@ces; tﬁbGﬂihdqwa.crmseréerttonmhintaWntah@szﬂknqﬁéme'Iine 7-7

f FIG 4 | I t
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Descrgption of the Preferred

" expandabl $hroRthegry Jhigtxesulbt iﬁePEPQBSRﬂ PHVéﬁUMﬁ$kﬁ9u#Q§I%OCatlon

desi gnat edgb¥he line of connection of the adjacent cells laterally of

the width of the cells in conjunction with the amount of |
material which is folded over each longitudinal édge; The
resulting construction has one side where the faces of the

10 cells extend in a straight plane between adjacent cells.
Thus, there is no further tendency for the structure to _
expand and the pleats on the other side will have no further \*)
tendency to fall out beyond the amount initially provided for
in the manufacturing process.

15

Brief Description of the Drawings

FIG. 1 is a perspective view of the honeycomb
structure in its expanded condition and fabricated according
20  to the teachings of the present invention;

FIG. 2 is a cross~-sectional view of a number of the
adjacent cell structures of the honeycomb structure shown in
FIG. 1; . \

25
] "FIG. 3 is a partial perspective view of a modified
embodiment of the honeycomb structures shown in FIG. 1;

FIG. 4 is a plane'view of a'suitable apparatus for
30 fabricating the honeycomb structure according to the
‘teachings of the present invention:

FIG. 5 is a cross-sectxonal view taken along lines
5-5 of FIG. 4;
35



.reference nunber. 1 is constructed of a plurality of 20 |longitudinally e
"extending célls 24 through 2n, n being a nunmber correlated to the overall %z
~digqrensi on of the honeyconb structure in expanded condition. Each cell has a
longitudinally. extending front face 3a through 3n and a | ongitudinally
‘extjenti ng .back face 4a through 4n. The front™ face of any one cell

‘i ntemwedi ate the ends of the honeyconb structure, and the back face of an

“adj acent cell is defined, afi.rs i of terial.. Al so he_back face

of the one cell and the ??%htsfége%o?rgﬁgfﬁ?F Qﬁ;;ﬂl%%l?a$énd3$?ﬂgd£b9e§
second separ ate-®pieEeFbB.mhterial. For the purpose of 30 easy

‘identification, the faces 3 are referred to as front faces, and the faces 4

as back faces. "Front" and _back"” hold no linmtation as to the position

-of the structure, for exBifre? dReR GTOFsTSaMtimnakdiisv rgakem aleongi hhess

-7 constrd%tiqpﬁneﬁ¢sw,°§hpggycng" s used in the broad sense to nean
‘connected cells, not necessarially hexogonal, as described and shown

-herein. 5 Wth reference to FIG 2 where conplete cells 2b, 2c

and 2d are shown, the frppg.f8ces3a @rosel-sedt ivihl Reidwickiharsr 4doof1Ehe?

-adj acent underlying cell _2d..$_gonstructed fr Si | ece of terial
o2 “The back sHewbnd g nédi Fien BEboRinENE G Sttt dad, Sitne FrufELShooE
different piecchefcell emaveérfhl ahdizs naterial also fornms the front face 3b
of the adygcent, overlying cell 2b

| | FIG. 9 is a perspective view of the adhesive
o applicator assembly used in constructing the honeycomb

structure of the present invention.

5 ‘petailed Description of the Preferred Embodiments

As shown in FIGS. 1 and 2, the expandable honeycomb
structure of the present invention generally designated by
reference number 1 is constructed of a plurality of

20 longitudinally extending cells 2a through 2n, n being a
number correlated to the overall dimension of the honeycomb
structure in expanded condition. Each cell has a
longitudihally extending front face 3a through 3n and a
longitudinally extending back face 4a through 4n. The front

</ 25 face of any one cell, intermediate the ends of the honeycomb
structure, and the back face of an adjacent cell is defined
by a first piece of material. Also, the back face of the one
cell and the front face of another adjacent cell is defined
by a second separate piece of material. For the purpose of

30 easy identification, the faces 3 are referred to as front
faces, and the faces 4 as back faces. "Front" and "back"”
hold no limitation as to the position of the structure, for
example, when used as window coverings in building

35



e i ndividual cells are closed into expandabl e structures at .the sane tine
-%ﬁt t he adjacent cells are 15 connected together. Wth reference fo cell
2c, its cell structure is conpleted by use of adhesive |la to adhere the
one longitudinal edge 7a to a section of the second material 6b .adjacent
the front face 3b of the overlying cell -3h. Simlarly, the |ongitudi.nal .-
edge 8b of the second piece of 20 naterial 6b is adhered by the adhesi wgs
b to a section of the first material adjacent the back face 4d of the.
under | yi ngoagltruciionsgat tAlsoj s"hontiyoomd "t Hisougeditin rtheadhroedt seakks to

formthe qverall S fro Fi gs.. 2, _Lhe
adheri ng ﬂ?@"rr&%emﬁlyea d ‘%Hf% ﬁgt%gﬁg'@% %eex°é$'2€%'o?é
connect i ndesics idwdaand iﬁ¢¢3 hegelher Al so, each ceII is itself
constructed of a folded | ength of one piece of nmaterial and material from
t he nﬁxt adj acent cell to which it is adhered. 30 The adhesive
11a afd |1 b is-appl (Wh oreferenael t9 BiGeh@ where Wampkeke tellsrebs

together oxt il E Wk ﬁé@ﬁeré‘hewf%htwf%kzchd %é Qfesllt @é‘_ ine ewerall
width Wof the cells in their exgan ed condi ti an. M/controls t he

spaci ng t Rack Face A% oftthacrdsacenys “Pﬁ&ré-éﬂllngstqﬂc]t L?r‘b igs As seen

fromFl G c&ndt&exmﬂalmvudsbn?iet bee&dheil uetbkqal e e exaerds over
a |l ateral sectlonég rﬁl teri 4 t- face_3b fromthe
back facefACeR% BF £§ b%l’lg“ZB §n8 i FPefLEMRi ve 11a
and 18b edh&ﬁ@xenﬁﬂpnéueI@femateseall6b.ofﬁwms|matynri1(knsﬁ fbemadiheent

under i ”?r%%_' ' §ace HY SF E}?eSQé‘ﬁScEFlﬂ,f bVer1ALY Helf 4B,

| “
The individual cells are closed into expandable

structures at the same time that the adjacent cells are

15 connected together. With reference to cell 2¢c, its cell
structure is completed by use of adhesive lla to adhere the
one longltudxnal edge 7a to a sectlon of the second material
6b adjacent the front face 3b of the overlying cell 2b.
Similarly, the longitudinal edge 8b of the second p1ece of

20 material 6b is adhered by the adhesive 11b to a section of

the first material adjacent the back face 44 of the

underlying cell. This pattern is continued throughout the
adjacent cells to form_the_overell honeycomb structure. As
seen from Figs. 1 and 2, the adhering of the material to \UJ

25 complete one cell has the effect of connect1ng the adjacent '
cells together. Also, each cell is itself constructed of a -
folded length of one piece of material and material from the
next adjacent cell to which it is adhered.

30 | ' The adhesive 1la and 11b is applied longitudinally
of the cells with the two strips together extending over a
lateral width w which is less than the overall width W of the
cells in their expanded condition. The width w controle the
spacing the front face and back face of the cell structure.

35 As seen from FIG. 2, the combined width of the adhesive lla
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faces of the honeyconb structure so as to assist in the orderly 10
collapsing of the cells, the folding of the opposite |ongitudal edges of
each length of .material is effected to produce permanent creases. Wth

rgf e~ence t.o the material 6a, these creases &te shown in 9a and | Ca

Si m\.ar creases 9b and 10b are forned in the materi al It will be 15
understood that ,each length of material is constructed in this mann In
some. i tuat | ohad TED; eXRELAsaBNET: § dassria (HRE T Ghieh @a {P3EPEL Aon6Bn £O
onl ¥| %ne?,fakc]es éc%hEhéOﬁcpﬂenﬁaEG 3% rfrdinirthe Backh Pacenseroft the au;abem _
I n ere e,fron ace cel I, .has eat e

mat eri al exteﬁﬁ+% B% é 5dja (ﬁﬁﬁ%!tﬁ&ﬁ]iéhé%%gé #%%ggﬁﬁe ofgxﬁﬁpgs
speC|f|caIIy,oéennthéa&etétalobe@dﬂomzqfrﬁmeamaemghahrécoofigheaaddacent

defined by th@n?é?ﬁf?na ?Fiﬁstaﬁ fa 'ﬁéﬂéhé%% il ??% | ghe §ﬁ f%@ﬁ

back face 4'c I'S general l'y I'n cons |on w t

anount of natEheabaektﬁaaengdlnfahhﬁiggﬁﬂlk#ene bet ween adj acent cells and
being generally equal to the height h of the cell. The crease 10'b is
provided for assisting in the collapsing of the cell 30 but is not of
sufficient strength to BPePERVides & Rl9ated APREAFIRCH FAPORRpEAGRE of

Colnfll t Ih on of éxﬁ@ hsaeyeeﬁb %Ttﬁ:hi@ttldlrz% od tds tdw mm afRStRé akhei‘h? back
cel L2, 40T 0P SaME B! 0" bna 2R (T R OE g BBk
further expansmﬂgxtﬂdamsedbbs o&néadhkieﬁgtnﬂaiummkerlal is effected to
b produce permanent creases. With reference to the material
~ 6a, these creases are shown in 9a and 10a. Similar creases
9b and 10b are formed in the material 6b. It will be
15 understood that each length of material is constructed in
this manner. '

t he back face 4d of these cells. To provide a pleated appearance to both if?

In some situations, it is desirable to provide the
pleated configuration on only one face of the honeycomb
20 gstructure. Such a construction is shown in FIG. 3 where the
front face of each cell has a greater amount of material _
extending between adjacent cells than the back face thereof.
More specifically, front face 3'c of cell 2'c has an angular
configuration defined by the crease 9'a at the fold line in
\—/ 25 the material 6'a. The back face 4'c of this cell is
generally planar in construction with the amount of material
extending in a straight plane between adjacent cells and
being generally equal to the height h of the cell. The crease
10'b 'is provided for assistihg in the collapsing of the cell
30 but is not of sufficient strength to prevent its falling out
in the normal expanded condition of the honeycomb structure.
Wwith the back faces of all the back cells having the same
planar shape, the normal expanded condition of the structure
as shown in FIG. 3 has reached a limit of expansion. No
35 further expansion is possible, and thus the pleated



,xgghconfiguration on the front face has no further tendency to pull-out as

t otherw se occur over continued use and hanging in a vertical
direction. Wth the folding of the lengths of material as described above
all being identical and with each | ength overlying another length in

j identical fashion, a unique honeyconb st®ecture is provided. In accordangce

with the nethod of manufacture of the honeyconb structure as nore 10 fugyy
descri bed bel ow, ‘a sjngle, continuous |length of material is used to
progr essi FONE IGHTALIRN | o thauEFong| faceThaseme £urthen ktendeneyate of

the front phage it ea’s:hnmht Mhérb@séob%@rb)bv@le i mled hage N@AAri al and

‘the outer surface of the ; e _of each cell will be formed by the 15
t1cq+ g

ot her S|dQQﬁgHﬂﬂa%ﬂuiﬂY%§ 1E8FELPR+t he honeyconb structure to be

manuf actured froma single continuous length of material with different
physi &l characteri nt fa t he, back fac si mply
processi ng one si de%*ﬁfhépﬁagg}{’gﬁ 3?‘&?1 cl%é"?ﬁ?fé} gl % Thi s
20 procedﬂsq;ﬁhgﬂtﬁbQNeoallngempgraﬂenM1calcdnﬂww1;hn§neh bength sone

oher L7 eIy Y ARl SohgeR ! SABRN Y FARs G P RLgR - oo

mat eri al roma mna or two ruc'tur
In form ngwmmmrqcteresoshdﬁﬁ-l n Im @scopdan@e meitilydthesed on

the met hogeRindd Sremddutacturet 88t m&&%@g& b & n%? A&&%&Jwg' y, the

di scl ure Qf the '027 patent 1s I ncQrpQrat erence.
FIG 4 of fuld¥pAesshibeg be ?Vonal§1§9ﬁPan°ﬂﬂ§&ﬂﬂ°%§m§%&ﬁkﬁ&?ﬁs of the
' 027 pat emataxidldiild afbéd ©6CPrEgpeéssively form the individual cells.

Therefore, the outer surface of the front face of each céll &_j
will be formed by one side of this material and the outer '
surface of the back face of each cell will be formed by the
other side of the material. This permits the honeycomb
structure to be manufactured from a single continuous length
of material with different physical characteristics on the
- front face than on the back face by simply processing one
side of the material differently than the other side. This
- 20 processing may be a coating operation, a coloring operation,
or some other treatment which results in a different physical
characteristic. Also, material may be formed from a
laminated or two-ply structure. '

15

25 In forming the honeycomb structures shown in FIGS. NS
1-3, a method based on the method disclosed in U.S. Patent
4,450,027 is employed. Accordingly, the disclosure of the
'027 patent is incorporated herein by reference.

30 FIG. 4 of the present application is a plan view of
the apparatus of the '027 patent as modified in accordance
with the teachings of a present invention. As shown in FIG.
4, a supply of foldable material 6 is provided by the roll
12. The material may be a thin film of polyester plastic or

(Trademark
35 Mylar/,or a non-plastic material, such as non-woven or woven



wth the teachi ngs of.a present invention. As shown in FIG 4, a supply of =
~foldable material® 6 is provided by the roll 12. The material may be a thin

- fi;lmof polyester plastic or 35 Mylar (Trademark),or a non-plastic
 material, such.as non-woven or woven -10- fabric or lamnated nateri al
hay%ﬁg sim.lar or suitable characteristics'?BT honeyconb structures. From
_ th?fkupply roll 12, the length of material is directed around the guide
roller 13 and_through apn_alignment bl ogk .14. The alj nt Dbl ock, functions
to keep the I%ﬁﬁfﬁco?rnEPQFPgFgEnﬁﬁ%ﬁﬁ%a%ﬁaﬁﬁﬁﬂﬁns¥égT$ e°¥n???5?g£?easing
of the naterichardceasisyics €bketbneymonthes tonemseresisschbonm €he Sepphywn
in FIGS. 5 and S S I NGl ai . | Bg r 6,aR
17 di sposed oﬁ°gbp%€ft%§§i§§§b§P ?%euggﬁﬁﬁ#%ﬁfﬁéﬁ%#?é#éﬁoafgﬁhscﬁgésgglge
~wheel s 18 andrdblevopdr and, thropgdt iarelalignment Helock klhg rBheead igemens
(17, TheseS uhog 5cRayGnBe 3 BALP LBCKeRRC e WAL of AaldFiaeNhNpbbper

~material 6 paSses throu e Ccreaser asse a palr oflcreases
are forned i ,mlhgnmentrfar Sheojpdsiiad areasing ebithepaterial., Greasing

define 'ineS_P% dEEBLERAI BY RAVWRYR M By, | P9\0i tali sRbwadgASFIGendss
of the material 6 _and the centr% ter e

_ | section th | | eavi h
creaser assen®®9 &€ thpg PEsSMP Zos1w%%rﬁe§£’6ri% f'%ﬂdfﬁg‘ghgﬁlélefﬁl &bng

][relcganihsné 20-arr:1&' hi® despeBedmomyyppositistsidéedf ntheylengthbbf mateeiailo
(0] t e1 en

of nmaterial | qngitudinal,l 0 he ¢ ' 9 10.
The folding is*su ﬁeggefrowhgpgst H’? Iad‘rggiltyucﬁaén%é]&;tg' £g$80l.’iggiy' “idn
the backing rollers 16 and 17. These wheels have a sharp
: } - peripheral surface. As the length of material 6 passes '
~ through the creaser assembly, a pair of creases 9 and 10 are

formed in the material on opposite sides thereof. These

i

15 creases define lines of demarcation between the opposite

longitudinal edges 7 and 8 of the material 6 and the central
section thereof.

After leaving the creaser assembly 15, the length
20 of material 6 is fed through a folding mechanism 20. This
mechanism may be constructed in any suitable manner to fold
the length of material longitudinally along the crease lines
9 and 10. The folding is such as to fold the longitudinal
edge 7 over one side of the length of material and the
</ 25 longitudinal edge 8 over the other side. This folding of the
edges is done progressively as the length of material is fed
through the folding mechanism 20. The folded condition of
the length of material as it exits from the folding mechanism
20 is shown in FIG. 7. As there seen, the folding is
30 generally in a Z pattern and folded edges generally meet
along the central plane extending through the length of
material but do not overlap. '

35



ge 7 over one side of the length of material and the 25 | ongitudinal
edge 8 over the other side. This folding of the edges is dorie
progressively as the length of nmaterial is fed through the folding
mechani sm 20. The fol ded condition of the length of material as, it exits

; fromthe fol ding mechanism 20 is shown ThlFIG 7. As there seen, the, _J
" folding is 30 generally in a Z pattern and fol ded edges generally neet \\%

al ong the central phﬁ.e eer aLna tgr h the length of material but do not
overiap. 35 ~-11- a&?ﬁr ?8 aPHg® fgg%émﬁﬁﬁﬁﬁ + 3% 18 direeted through
_?_hcri rrpelr ltaﬂsmqj'l ya Adrimpeh 'assembﬁlyi Sz&dwmfi-d‘rﬁ'cﬁisﬂg-fmﬂméelégrgg.ggPanﬂ 23.

ese ro Soefll _ c r.and .overlie ong, or both of "the
fold Iinegd%éﬁﬁl%i%%gf?é\k’:ﬁ'g ?)rgéssq‘é% eS(fl?g'elzeetﬁ'r?etMng’r?%?gsﬁlﬁg e8Porm
a pergane@&ﬂﬁﬂ(Pnﬂ(pﬂﬁtﬂxheongrobobbthfc&h¢$eIﬁoﬁﬂ;lim@enmiagdonothe
nat ur @ of ¢t f S ' r I Yo qN e nece ry, Wiere the
mat eri al ﬁgyﬁﬁgy(:éﬁ%ﬁn%ﬁ?s?ﬁgg?g? Fﬁgygbﬁﬁgﬁiﬁ_ ?fﬁﬁi&§e€$§? Qi scl osed
in 10 th@ermanenk &nldiatongi ahthessosnbore Dfvhiiesdel inesized. Al so
w th suchpperiditl dilceiel AacadePBrarny flede i) "CHYS EERILY kY BY

ace 0 e

further passing .the folded naterial around the peripheral sur
é%n _pe €

rol | er 24™W hNRLESATY s (WheEe £he materdddemas theress rollers 25
and 26 appharhTterddtiws pdi'esslﬂéepamgeﬁtefrhffi@iﬂ st et i PiséiGsoat gni al

to sqp t h%h%r i.r&s, .%eartrreannte’ntwe a;[:r?mge%r Bs%réﬂ‘lbﬁ'y -@qalwrgufdhebe utilized.

Also with such material, the fold can be assured of being
. permanently set by further passing the folded material afoundL\J
the peripheral surface of the roller 24 which is-héated. '
This roller and the cooperating press rollers 25 and 26 apply

15 - rolling pressure across the entire width of the material to
set the crimps permanently at a sharp angle. Again, the
roller structure 25 and 26 need not be included where the
material does not require its use. Further, other structures
may be used, provided that the fold lines 9 and 10 are

20 properly set to maintain the angular configuration shown in
FIG. 1. Also, in some situations, it may not be desirable to
have permanent fold lines in both or either of the faces of |
the final honeycomb structure. It may also be desirable to
have fold lines which only aid in assuring that the cells _

25 collapse in an orderly fashion. z N

_ An adhesive applicator 27 is provided for
progressively applying the adhesive lla and 1l1b
longitudinally of the length of material.' As shown in FIG.

30 9, the adhesive is applied in two continuous lengths. The
adhesive lla is applied to the folded over edge 7 while the
adhesive 11b is applied to the area of the side of the
material adjacent the longitudinal edge 7. The lengths of
adhesive are applied at a distance which is spaced from the

35 fold lines 9 and 10. As discussed above, the total lateral



"require its use. Further, other structures may be used, provided that the
. fqQld lines 9 and 10 are 20 properly set to naintain the angul ar
~configuration.shown in FIG 1. Also, in sogg,situations, it may not be

. degi.rabl e.t.o have pernanent fold lines in both or either of the faces of

t he ¥nal honeyconb structure. It may al so be desirable to have fold |lines

:‘malsﬁlho(r)lnl Xna;‘ghg@hagsgfl lm.aet {&%ﬁnﬂlﬁﬁ&QJé éﬁsd&ﬁ)lémewe éét@fﬁl‘i‘hbl& the

: sive, applicator rovi ded for_progressive pl y|ng

the adhesive $?aaﬁﬂ81PPbbPGH@%&z‘rﬁlﬁ‘{)P ?’féel%'h%tlﬁag\‘ ﬁﬁi—'srf’ﬁ the

: ?EOWndlhn Fl Grlxaﬂe Eombhet&dhemnee. l?v:fauépljurﬁd mtéml C@ndthuoﬂsehehglllesagth

. The adhesive |La tQ ol.ded over ge i_we
115 15 appl Bt 89a8TNPed 1 Ak T PG Rhudf cind, SdnpBaadl BHEERCS

:kzngitudl engrésthdnben@uaycdmbuﬁuznGaneelnpptsedxaandedlsbadaalon

- which is spaced th Jd.ne Y

‘total lateral¥ 15’ % Kﬁ‘ﬂ%ﬁ'r\ﬁc%fl tJnetq‘czrrﬁ)ﬁé:é]%tl eng?ﬁélg+é gﬁggﬂsgpﬁ ‘ta:hrtolﬁpgh

. deternm nes ththeepenseropfbdheeatmuetyrent face and back face of the

- honeyconb structure. Wth the lateral width of each | ength of adhesive 1lla

- and 11b being equal and centrally |located, the resulting_ honeycomb
structure in its expand¥hegendion dheiqther handet it chs qF?h‘Pésﬁ@cP‘P@“&e

? E;ﬁge ??U?thgg. {rxgg%et&h%aqe@tqruéﬁuwesﬁxL@gugﬁewmheﬁenem Bhetaeher .
lateral widt of the two lengths of adhesive will, in effect,
i be offset from the center plane on the structure. This can
— be produced by folding the longitudinal edges of the length
of material over onto the center portion of the length by
15 gifferent width distances. With reference to FIG. 8, the
longitudinal edge of 7' of the length of material is folded
along a fold line 9' and over a width greater than the
folding of the longitudinal edge 8' along the fold line 10°'.
FIG. 6 shows, in dotted lines the adjustment required of the

20 creaser wheel 19 for this purpose. The application of equal

roller structure 25 and 26 need not be included where the material does not ég:

widths of adhesive 1lla and 1lb will result in a construction
in which the distance between the adhesive llb and the fold
line 10' is less than the distance between the adhesive lla
and fold line 9'. Thus, if no more than a minimal crease is

\_/ 25 effected along the fold line 10', this fold will hang out
when the cells are expanded. This construction is shown in
FIG. 3 and provides the other face of the honeycomb structure
with pleats which will not fall out over a period of extended
use. The degree to which the pleats in the front face are.

30 angularly disposed with respect to each other can be

controlled by the spacing of the adhesive from the fold line
10. This spacing will be one-half the resulting height of h
of the expanded cell, or one-half the distance between

35



& an unsymmetrical structure such as shown in FIG 3, the lateral width
Q%ﬁqthe two | engths of adhesive will, in effect, be offset frémthe center

pl'dne on the structure. This can be produced by fol ding the |ongitudinal

~edges of the length of material over onto the center portion of. the | ength

by 15 different width distances. Wtitl3eference to FIG 8, the ., .

| ongi tudi nal edge of 7' of the length of material is folded along a foldgg?
line 9 an&,over a wi.dth greater than the foIding oL t he |ongitudi nal edge
8' al ong 2RdaFEPE FEAdSro THMSs ‘Ping AStRARCALFRBI PR RES IR TRANRY AN
requi red ednthol2ed eocprerdudeccihd Adéoirédi angulpeseonfilgurayiorcass on of
equal- wi di hs of, adhesiye | 1Ll result in a construction in which
the_distaﬁgg ngﬁéeﬁigﬁbtgéﬁgg?ggéffb ﬁﬁcﬁﬂgefold line 10' is less than

t he di stance between the adhesive 1la and fold line 9. Thus, if no nore
than & m ni mal creagg,l : ec; a PR9 eytpl dali 15 this fold

w || hang out when ?%éec%eﬁ‘se :Jréa%%gend%ag.g *hlaslggngtsragﬁlgl%q S shown in
FIG 3 anprpguessidvetdye tor (the ikength oficmatarcjadndssitudayes tihroygheat s

whi ch W | {n B0k okl hoO et s PANS e o £1hENIE a8 eBaC atRAIRE L0 Whi Ch
the pleats 1n the front face are 30 angularly disposed with respect to each
ot her canswitabher guide FPLkiprs A& nbgof:mtﬂé peKesitvd 1y desqribed dnine

10. Thisggeachng paltlente Oerdidl thé NEag€esglisagrbeinght 30f, kndf ndterial
expa@ged_celi, or oge-half the dlstaqﬁe getmegg.ggund ;%%aé“§f§¥§ﬁkf§"s-
Thus, t hi $8dt€H8akPeac SFaASK T AX? WhEEe ahl unt g
arm 31 and into a continuous loop with successive portions of
the length overlying preceding portions. This forms a - k_j
plurality of adjacent stacked layers of folded length of
material on the stacking arm. During this stacking .
5 operation, the lengths of adhesive 1la and 11b on the folded
material are pressed into engagement with the facing side of
the folded material to connect them together and form
adjacent connected layers. More particularly, the outermost
portion of the longitudinal edge 7 of any one layer of the
20 gtacked layers becomes adhered to the facing side of the next
~ adjacent overlying layer, whereas the other longitudinal edge
8 of that layer becomes adhered to the facing side of the
next adjacent underlying layer. With reference to Flé. 2,
the outermost pdrtions of the longitudinal edges 7 and 8 of
25 the length of material 6a are shown at 7a and 8a while the N\
outermost portions of the length of material 6b are shown at
7b and 8b. - |

After the desired amount of folded material is
30 stacked on the stacking arm 31, the length is severed from
the supply and the layers of the loop are severed to form a
unitary stack of cells of finite length as shown in FIGS. 1
or 3. Alternatively, the layers of the loop can be cut into

a number of unitary stacks of cells of finite length. With
35



of the cell "structure. After the adhesive 1l1a and Il b is applied
‘progressively to the Iength of material as it noves through the form ng
‘apparatus, the material is directed aroupggsuitable guide rollers 28, 29,
130 as™ore fully described in the '027 patent Fromthe | ast guide roller
130, ™ee material 10 is led to a stacking area where it is wound about a

~stacking areméluamdarpt Qrackonly ML ﬂ&%aw t5'n§U6£§§§5Vﬂa26|’r‘ih9n§t0fthfehe
1 ength overlglng grgce i ng h,ons f@r glurallt¥ ggﬁa%ent
stacked | ayEPR " 8nBr BRREGR sAR oo enanad and ConseCralktRobulkabla Pegd
‘this stacki agdlbotepar giaiidn stirurturegti®s aidadhesi ve 11la and 11b on the
‘folded material are pressed into engagenent with the facing side of the

f ol ded gaterlal to connect them together and form adjacent connected

| ayers.“More particularly, the outernost portion of the |ongitudinal edge 7
.of any one layer of the 20 stacked |ayers becones adhered to the facing
.side of the next adjacent overlying |ayer, whereas the other |ongitudinal
edge 8 of that |ayer becones adhered to the facing side of the next

~adj acent underlying layer. Wth reference to FIG "2, the outernost portions
of the longitudinal edges 7 and 8 of 25 the length of naterial 6a are
shown at 7a and 8a while the outernost portions of the length of materi al
6b arel@hown at 7b and 8b. After the desired anount of folded material is
30 stacked on the stacking arm 31, the length is severed fromthe supply
and the layers of the |oop are severed to forma unitary stack of cells of
finite length as shown in FIGS. 1 or 3. -Aternatively, the |ayers of the
loopcan be cut into

control -led*to p}oduce t he desired angul ar configuration of the other side .i

15
20
LJ{ 25
30

35



nber of unitary stacks of cells of finite length. Wth 35 ° -14- the
ary stack as thus formed, any excess matefial at the top and bottom can
evered and connected to SU|tabIe head and

33.'5 10 15 20 25 30 35 -1 5- CLAI ﬂiﬁm e@!ymmmyconb
tn

structure constructed of fol dable mat |aI and

ture 32 and

& pkurality of.

| ongitudinally extending cells, om%ﬁx&ﬁgp of the other, each cell haV|ngg%

| ongi tudi nally extending front fac

face, any one cell ijnter mplﬁ&gd@o@%%%fo,};@@m@t L&st and second

adj acent cell, the front face of any one ce€

a Iongltudlnally ext endi ng back

I nternedi ate the end cells,

and the baghdtaartadd dF fdIadb Peljmeesy 1 &Pl dndeddginied i peda by1ard1i6y piece
of material and the back

10

15

20

of longitudinally extending cells, one on top of the other,
each cell having a iongitudinally extending front face and
a longitudinally extending back face, any one cell
intermediate the end cells having a first and second
adjacent cell, the front face of any one cell, intermediate
the end cells, and the back face of the first adjacent cell
being defined by a first piece of material and the back
face of said any one cell and the front face of the second

adjacent cell being defined by a second piece of material.

2. A honeycomb structﬁre according to claim 1,
wherein the front face of said any one cell is spaced from
the back face of the first adjacent cell by a section of
said first piece of material and the back face of said any
one cell is spaced from the front face of the second

adjacent cell by a section of said second material.

3. A honeycomb structure according to claim 2
wherein one longitudinal edge of said first piece of
material is connected to a section of said sécond'material
adjacent the front face of said second adjacent cell and
one longitudinal edge of said second material is connected
to a section of said first material adjacent the back face

of said first adjacent cell.

¥

u '



16 face of said‘any one cell and the front face”f’fﬁe’gece;a’aajacent cel
bei ng defined by a second piece of material. \mt structure
according to claim1l1, wherein the front face m\‘g m I S space¥s

fromthe back.face of the first adjacent eII Sact Pon® of 15 sai d

first--piece of material and the back face of said any one cell is spaced
froms he front face of ghe seqmeby”f@bmemr@@wr@ya@cmiwnt&faﬁﬁlG!néecond
material . 3. A honeyconb structure according to claim2 wherein one

| ongi t udi nal efigel dimsa<B | ivisdr@icendfsLde FRiEHé af it St GRNEEL £T Hids aa
section of said second material adjacent the front face of said second
adj acent cel |dafifte raret |phys 1call nehamsainee nf s she dtisacotide netleer adides, with
connected to a section of said first material adjacent the back face of
said first adiheane ceide defining 4the gutenhcsuntacetoficthe efxenivriiacey to
any one of clains 1-3, wherein one side of the first material has a

di f f er entS phyds&ining he teuter isurfage 19k thedack diaceioh i ofir st de

defining the outer surface of the front face 5 defining the oquter surface

of the back fRRANGAUY 3] opf RIR el thateerrd Mafeeital Rasetond
| h f f h han t he .ot h
the one si de TRATTRSHE THARAT ATSRErtise it tha the Reine ade sty
adj acent cel | r?é‘doﬁé‘ﬁ‘%oé{]eée iﬁjﬁmgge{ﬂé‘ d&lgtel{’ Lgf—‘fé)&c‘jloi AGfe frSidd el one

cell. 5. oneyco ruc ur'e accor
of said second adjacent cell and the other side defining

: 10 the back face of said any one cell.

5. A honeycomb structure according to claim 4,
wherein the one side of both of said first and second

materials have the same physical characteristics.

6. A honeycomb structure according to claim 5,
15 wherein the other side of both of said first and second

materials have the same physical characteristics.

s 7. A honeycomb structure according to any one
of claims 1-3, wherein the front face of said any one cell
has a greater amount of material extending between the

20 first and second adjacent cells than the back face thereof.

8. A honeycomb structure according to claim 7,

wherein at least the front face of said any one cell



_ physi cal characteristics. 6. A honeyconb structure according to
clajm5, 15 wherein the other side of both o '““ Ekuufecond

mat eri al s have the sanme physical characteris “mu ‘f““ﬁms Ky comb
structure according to any one of clalis 1-3, *wherein™hé front face,of .
said any ope cell has a greater anount of material extending hetween theigd
first and seebpdesdpateng<tudinalphynerkengapg £reasenh@paptaiging gaid -

honeyconb strucfure according to.claim7, wherejn at |east the front face
of said anéa%%egﬁe?P angggqg FﬂEFgﬂggaﬁlPBnQPtGHPnBPFVa xBERANA§Icr ease

mai ntai ni ng_sai d. face.ip an,_angul ar, copfiquration in the normal expanded
condition %?nSﬁgI%Bn%§cgﬂ5 E?ngfgwg.ggFuggﬂrﬁOneyconb structure according
toclaim8, 5 wherein the back face of said any one cell extends in a
strai ght plane between said first and second adjacent cells in the nornmal

expanded condition o thephgpy S :alL.sahl s pd@w
covering conpri sing gn 1er§g§ﬁg§§F3-%§Fﬁggg?§|égﬁgﬁg?ﬁgfqghgl éﬁegéonb
const rgict i gRe PEiRNYhENBalk E8EePbeCEHEAJaRYabAE. céll Axkenaxcerbastructure
according to any preceding claimwherein the front face of each cell is
spaced frogtidtghecklaneécbétbweent sayar farpecdadceacnnd adjecenit keddst hat
the width of each cell.

in the normal expanded condition of the honeycomb

zggéein the one side of both of said first and second materi-at$ have the

structure.
10. A raisable window covering comprising an '
10 expandable-collapsible panel of the honeycomb construction

of any one of the preceding claims.

11. A honeycomb structure according to any
preceding claim wherein the front face of each cell is
spaced from the back face iherebf over a predetermined
15 width less that the width of each cell.
12. A honeycomb structure according to claim 11 N
' wherein each cell is connected to each adjacent cell over

said predetermined width.

13. A honeycomb structure according to claim 12
20_ wherein the connection of adjacent cells is offset
laterally of a central plane extending through said honey

_comb structure.



12. A honeyconb structure according to clai m I+—whereinm each cell is ’;

connected to each adjacent cell over said predeterpm | 3. A
honeyconb structure according*to claim12 20 W‘Hu‘lm‘m mri‘! m i on of
a3y

adjacent cells.is offset laterally of a central I 'ng through
sai d~hongy. conb structure. - 18- ~-18- C L 14. A honeyconb
strygture according of any one of clainms 11-13, wherein each cell is

constructed of: a) a | ddgt hPothomeyeond sitaiudddnep@acdorsding, cfn@ny one

b) material fromone of the next of the adjacent cells simlarly fol ded and
to whi ch t heodneladms ild-ddnnahegeini®ach eeldod sofcongbriusdeidnLan
expandabl e honeyconb structure defined by a plurality of 10 longitudinally
extending cell's, one on top2f & HengtRert Baterd@y fieddedy uponondiseddimal iy

extending front, face and a | ongitudi nally extending back face, conprising

" the steps of?ng).continuously feeding a continous |length 15 of

"ongi t udnal Jedge of ¢ he. | e MaSE dtle SEE SN Ta the SN to 8 (I8 nal | y
extending fol,g4ll0a6 ¢3¢ 19%C s 1319 2319 £31 %% AnPtY Which the one cell
is connected. ' |
}
15. A method of fabricating an expandable
} honeycomb structure defined by a plurality of
10 longitudinally extending cells, oné on top of the other,
each cell having a longitudinally extending front face and
a longitudinally extending back face, comprising the steps
of: |
a) continuously feeding a continous length
15 of material longitudinally of said length;

b) progressively folding one longitudinal-
edge of the length of material along a first
longitudinally extending fold line and over one
side of said material;

20 c) progressively folding the otﬁer
longitudinal edge of the length of material along
a second longitudinally extending fold 1iné and
over the other side of the material;

d) feeding the folded length of material

25 ' into a continuous loop in a stacking area with

P



Egg; c) progressively fol ding t he—other—t-engtudimat— edge of f 

l:ength of material along a second longitudinally extending fold tine
and dver the other side of the material; d) feedilmumq Hu lll gt:h of
material 25 into a continuous loop in i ith 7

-19- successive portions of the | ength oveHl@-ng pTeébdfng portions to for
! M

a plurality of adjacent |ayers; e) connecting the adjacent |ayers togéthef ;2

| " s0 as t 8ureessivenPeationsa®f dhec|lensthegyardabing cel|'s; and
f) severing the layers of the loop so as to form at | east. one honeyconb '
structure of paral | el PERGEEINGXPRXFAONE L& (Ford & Rluraligyydf 10

16. A nethod accordingéto clahn115 wher ei n connecting the adjacent |ayers.
t oget her includes the 2808580t 18YPEE6nnecting the one fol ded | ongit udi nal -

2 acent overlying | ayer: - Sd SPESHER (Tl AR R YNeTA SR nal
Cage U vl 0,00 | 1°RgP el 15 MR 3, WU PR D Gl 000
I ongi tudi nal edges of o%Plathda®I¥ keAfll dBlaRid @l are fol ded
f) severing the layers of the loop so as to
form at least orle honeycomb structure of parallel
closed expandable cells of finite length.
10 l16. A method according to claih 15 whereiﬁ \hl-
connecting the adjacent layers together includes
the steps of:
a) connecting the one folded longitudinal
edge of any one layer of said layers to the other
15 side of the adjacent overlying layer:; and
b) connecting the other folded longitudinal

edge of said one layer of the layers to the one

side of the adjacent underlying layer.

17. A method according to claim 16, wherein both
20 lbngitudinal edges of said length of material are folded
‘over onto the respective gsides of the material in.

non~-overlapping relationship with respect to each other.

18. A method according to claim 17, wherein



1 . . . . . o
over onto t'he respective sides of the material in. non-overl apping - ,‘j-:
()

rel ati onshi’p with respect to each other. 18. Ametl“n . claim fg
1%, wh'ereinp -20- connecting the adjacent IayerJ Hgﬂﬁ“ﬂﬂMHEHHHES_the
step of applying adhesive to the one fol deglglongitudi fal “edbe and to-the
area on the side of the length of material adjacent said one edge as said

| engtt i s fedcanvectisgithd adjacedi nhayera. tdde tHerei hoTudEs Otle NgLé® any
~one of clainms 15-18, wherein the other folded |ongitudinal edge of the one

| ayer of the ¥%)ARBLYng oadiees ik t4o tthe e D6ldéd hohgiend inalieedge ng

| ayer at a distance spaced fromsaid 10 second fold line which is equal to
hal f the di st3tDRMRATFINOUNIR cHide 0] sthe lengtiorofimaspuiabd
~condition of the honeyco strﬁésure. 20., A met hod according to_any, one of

clains 15- 18, 2T WIN ORI IhiSdthelength nis | )i temasdusaid edges

of the Iﬁgpgt hstoga%,{;&arﬁ%la%%i s folded over onto the one or other side thereof

by a shorter W ‘e remini ng | ongitudinal edge. 21. A et hod
according to claim 20, wherein adhesive is applied over a predeternined
| ateral width onto 20 the |ongitudinal edge of shorter width and at a

| ocation spaced fromthgy folg ,ﬁé%tﬁs%&;pgﬁ% t{@f;ﬁj tdh&Nsk Oé’lgéin@ equal

| ateral width the area of the length of material. adjacent sal

| ongi tudi nal 1533, wherein the other fplded longitudinal edge of the
one layer of the layers is connected to the side of the
adjacent underlying layer at a distance spaced from said -

10 second fold line which is equal to half the distance

between the adjacent cells in the normal expanded condition

of the honeycomb structure.

20. A method according to any one of claims
15-18, wherein éither one or the other of the longitudinai
15 edges of the length of materiai.is folded over onto the one
or other side thereof by a shorter width than the remaining

longitudinal edge.

2l. A method according to claim 20, whérein
adhesive is applied over a predetermined lateral width onto
20 the ;ongitudinal edge of shorter width and at a location
spaced from the fold line associated therewith and over an
equal lateral width the area of the length of haterialj

adjacent said longitudinal edge.



1- 22. A nethod according to claim21 futheL—Genp%fsrﬁg—creaS|ng t he
ngth of material along the longitudinally extending fold |Line associated

—.

with the longitudinal edge of great width t Nﬂ u“uterlal 5 ¢
t h&reof in an angul ar configuration in the ﬂm“‘lﬂl ndition of the

honeyconb structure. 23. An expandabl honeyconﬁ structure substantlallyfas
shown in the drawings with reference%: t he description and clai ns herei it

22. A method according to claim 21 further
comprising creasing the length'of material along the
longitudinally extending fold line associated with.the
longitudinal edge of great width to maintain the material

5 thereof in an angular configuration in the normal expanded

condition of the honeycomb structure.

23. An expandabie honeycomb structure

substantially as shown in the drawings with reference to

the description and claims herein. ' _ o




