- "HONEYCOVB STRUCTURE" The present invention relates to an expaadégﬁéiﬂq,
honeygonb structure such as used for w ndow coverings. The structure is
made_of two separate pleated materials which are secured together so that
when expanded, :tthey define a 5 plurality of longitudinally extending (??)
cells,.one on top of the other. In the Té€tracted state of the honeyconb

structure, the adjacent cell S%@Nfﬁéﬁﬂw other. The prior art

di scl oses vari ous honeyconb str " gereral ly froma single piece

of fol dable material ThdOpRegéRs eiiwén vFordlr e Piic0andekpah@abiet ed St at es
Rei ssue patents 30,254 and 31, 129, and United-States Patent Nos. 3,164,507 .
and No. 4, 45bp6g¥combhetpucturersuch sas ivsddidoy wimdpsocoveringsur eThe hN

fabricated from separate sheets of material which are secured tggether to
form i ndi vi d§EFuctuce| i§ nxderefctvatseanaiate pleatedomageriale whiechd

States. Patent Nos. 1,827,718 3,077,223, .4,288, 48 d 4,388,354. A
S TIrou ty vPER Sprured; fadether S Lat oAt axsraded); fBeypapELDe B

f ' ' f dj, _physi cal
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mechani cal reRgo8gher FOr IRXEHP| Lot fd | stidteulot ithe hoae§ebmbeat or cold,
besi des that given by the cell structure, can be provided by appropriate

surfaci ng of sthuchuresi bhe oddjacent reglls anghicoll lapsed pheescbnebher.Wth

the prior art 25 consiructjons, as_for. exanple disclosed in the U S. patent
4,450, 029 where a. si NOPePPIREATY Hahqsas varjoys honeyrRpbhEtEUFtures

Chuneront PoEkR SpRheAVFyTELSL' AU BPdde W MITLSbNCRLLRE DS
10 Representative of such prior art are United States Reissue

patents'30,254 and 31,129, and United states Patent Nos.
3;164,507 and No. 4;450,027. The pkipr art also includes
honeyéomb structures fabricated'from'separate sheets of
mate:ialIWhich are secured together to form ihdividual
15 cells. Representative of this prior art are United States.
Patent Nos. 1,827,718, 3,077,223, 4,288,485 and 4,388,354.
- _'A difficulty with all of thé prior art constructions
is the ability to manufacturé the'honeycomb cells with
LJ;'- " opposite faces of different physical_charactgristics. This is
| 20 sometimes desirable either for-aésthetic or mechaﬂical. |
| reasons. For example, thermal insulation against heat or
cold,'besides that given bylthe_céll structure, can'be
provided by éppropriate sutféc;ng of the material of the
structure which faces the elements. With_fhe prior art
25 cbnstrﬁctions;.as for example disclosed in the U.S. patent
.4,450;029 whe:é a_siﬁgle piece of material is used to form the
cells, different portions of the materiai which will

ultimately define the opposite sides of the structure have to



i guration. Probl ems of alignment of the differently treated surf aces
result in an inferior or unacceptabls. product.. More partlcularly,ttguﬁ
“matefial nmust be fed accurately and folded accurately along its:length. ™~
Al so, it nmust be secured to the adjacent cell in such a way as to cover the
| ine of denmwcswgaraﬂqiyzﬁro@psbedtpn1drfter&hblfdmmaﬁxnhsnﬂffmes _

O herw se, [ r oI e fhthe
structure to%%fggc{tﬂgg %né%%ﬁ%ﬁne hgggg\c@/g%\) %#?E" 1Lﬂ(}{ne suc dg"éc)h scl osed
in the Suonidd&if ersrdritys, tméte@eaurgheefsceﬂ mtsetrhtallraram et 1 0oxf oom t he
structure. ,HRRG JENd asxso&@atobvuegal tsa%l%(i%ﬂg e{t rﬁt{}éﬂfftmu t

physi calg characterlstlcs e opposl

faces of- th@eréﬁﬂtQQE?QE#E$%oﬂBds¥PGGFGrécﬁ&Fﬁﬁle1ﬂl9ﬂ9n1§ﬁnéﬁﬁﬁﬁh-

characterishies, i mist 5)S’e bgeausedotot Eaernahtjeee@xft e aH Wieh 4way
Suom nen, 't he material fed Io?gltudlnall and secured together 20

| ongi t udi nal®®y t& gyt d %c tpenefafeBarcafdopaSepanat ing e rteCin the
EXpanded hommdﬁrwo&tffte%heuﬁaaeeste baterwiisd, thd Qim%ﬂeré)lgtt ially
y one mater] and. partd a t met eri al in order to
have ong lole i R At DY RSa R BELTRS il B JRSdeLe (g
char act |sthasqnﬂémwent frontthe ot her si'de, each material nust be
processed differently across its width in the same way as required with the
single piece of material whichis folded to formthe cells of the honeyconb

i be separately processed pr| or to the formatlon of the honeyconb
r

structure. 30 withithechonspeembostrnstiaesy saah s (tisclesed ine
prior art rehat 8tdndddif pacastey etfebeamnehefetfsh%maeaéﬁai051% n@seactu
ceII One reason pleating i-s provided Is to

to form the structure. These materials can obv1ously be made
15 yith dlfferent phys1ca1 character1st1cs. However, thls will
not result in the opposite. faces of the resultlng honeycomb
structure hav1ng dlfferent physical charactarlstzcs. This is
'so because of the method of manufacture. 1In Suomlnen, the
materials are”fed”loﬂgitudineliy and'secured together
20 " jongitudinally at spaced locations across the material.
Therefore, in the expanded honeyeomb_structure, the.opposite
faces will be_formed;partially byhone material and partially
by the other material. Again, in order to have one entire
side of the honeycomb structure provided with physical ,
25 characteristics different'from”the other side, each materialg;;_
must be'processed differently across its width in the same
way as required with the single piece of material which is
folded'to formlthe celis of the honeycomb structure. : -

30 ' 'Another aspect of the honeycomb structures of the
prior art relates to theecreasing'or oleating.of'the material
forming eachjoell,}ZOQe reason pleating is'provided is to

_'assist in the orderly collapsing of the individual cells as
‘the structure is moved between an expanded and retracted
35 _position. Without pleats; the oollapsing of the cells would



assi'st in the orderly collapsing of the individual cells as the structure

i s -moved between an expanded and retracted 35 position. Wthout pleats,

‘thaypoLLapSLng of the cells would -3- tend to be haphazard and not 0

ta n%at appearance to the structure. In=8Bme cell construction disclosefl¥

the ™ 027 patent, the pleats are forned to be permanent so that t he fade

t he - honeyconb structure e tend(;n-a gul ar configura&ion i n_the e‘%?ggg?
ly

of

condi ti on ofePfet& Pfc 2z35d (3nd et A1 %P2 BEALPRPTATY "STd
formed, thextwilceurend tim Ry eell dbnstiscespaciddkskyosedafirertheor’d27?

continued use of .the structure, wth {he.expapde I_ti.on bei ' wher e
the cells | Pat&REh “&Ni’tu‘r?ea % ?%“Eﬁ%hé@oggngsg‘?@g‘te}a‘ﬁ 39 hr%g"'%}?eght of
‘the struc]E Ufacieilssaff thd ooy cdmb nsteuctiref ekkhendvdnl pngplad |s with the |
great ests forces.heing .exerd of.~ L ugteur, difclitd r e

wei ght of tﬁgﬂ%&%@ﬁ%%’ clerfﬁsﬁéﬁél ?lté? ?néoét&?tg#ﬁ‘t %tg 5?‘32%&5 tenﬁ'{s}tét'o 1
increase thehevplaatshamtnat cacefullytand psopesdyt formecyhtthey will

initially f unh ef f e Ofct bi | '
‘unsati sf acpgr%&détcbtt& f%‘eag‘egs%'l caﬁ{'/s a%%l gﬁégﬁggﬂ?§ u'Ela"ﬁéa%ﬁ:o%rll:gg'co ' s ructures
di scl osed i contd muedbruss toRothe | serugbuye  niy the thedexpR angition

T oo, SPAEg IOCHNELE, o eatEb e8| onk otiols esimbe it
t he manncgr R Rrieptatienr gphe eﬂ‘?’?%}"s‘_’gstbﬁp&%&%t%,“%sﬁgri%ﬁ@ fé‘gwﬁsﬁ%nan
manuf act uri RheaTRAE I abWE atise @Perlydnyt beldsawddi theoignaatest i fgroes
the resul ti 0q 3l Wil Gsa EE Mok €9RS b VRBLAGUUAS o tildhesbesve or
weight of the underlying cells. Any falling out of the :
: pleats tends to increase the overall height of the structure
15 ovét the height as initially_manufactured. The effect-of
ﬁhis can be unpleasing and unsatisfactory, both aesthetically

‘and physically.

_ The_honeycomb_structures disclosed in the prior art
20 cited above may be made of very thin material where, for
example, a translucent effect is desired. With very thin
material care must be taken in the choice of adhesive that is
used and the manner in which it is applied. This is
important, not only from the manufacturing aspects, but also
from the standpoint of durability of the resulting structure.
'With regard to manufacturing, too much adhesive or the wrong
kind of adhesive and somewhat porous cell material can cause
bleeding of the adhesive. through the material. With the
”prior art structures where the secured materials are wound in
30 layeré'upon each other, bleeding of adhesive through the
material can cause successive layers to become adhered to
each other so as to produce_célls which are glued closed and
will not normally open. This can either destroy the product
_ or requiré extra procedures to separate the layers and open
- 35 the cells. As far as durability is concerned, the adhesives



kind of adhesive and somewhat porous cell material can cause bl eeding of

. the adhesive through the nmaterial. Wth the prior art structures where the
decured materials are wound in 30 | ayers upon each other, -bl eedi ng of s
adhesiv rough the material can cause successive Iayers to becone. adhered
to eaﬂgggigbr so as to produce cells which are glued closed and wi'l| not
nor mal en. This can either destroy the product or require extra
procedures to separate the |ayers and open 35 the cells. As far as

durabi || ychaseanggseedint AEngdiRStURBes, BAOSIBAENS! of! }iRRRYAhAThANCES.

be capable o mnthstandlng the severe heat an unl'i'ght when use

Wi ndows. Aghesk¥eér¥hhehtUaMa BuAREEhUULARL Lk¥adenn@tnabwaYs avoid
nanufacturlng bl eedt hr ough probl ens. According -to-the present -invention,

there is pr@Nesiedes WRiBRAgioék pabpeeatiupgbinieypasdabkeaivagrcandid
structure of a plurality of cells, one on top of the other, conprising the
steps of: m&nnﬂmttunbuglbléeédhngughcpnbbmemss | ength of a first material
| ongi tudinal l'y of said Iength “a first set of transverse creases being
formed in said fi reccmdengathhuespaeegnal cngenneonenghamhueof b)
continuousl y-feeding a-continuous |ength of a second nateri al
Iongltudlh@!??16$dsa|EeFBﬂétﬁfaﬁﬁbfbﬁﬁFangaFH eﬁpepdﬁa@erhaneysowprst set
of transverse creases_bein second naterla% épd_ ggced al ong
h :

Phe | ongt EEFRSEErS oS chIRERMRY PReCPadSnabBr: Ghe toByS FEed: at o

said first_sets. of . r BRSC3 Therg i's also provided a single cell width
teps o
:honeyconb ompr1s1n _

a) contlnuously feedlng a contlnuous length of a .\4'
: flrst materlal long1tud1nally of said length,.a first set of
transverse creases being formed in sald first material and |
spaced along the length thereof,.' |
b) contlnuously feeding a oontinoous leﬁgth-of'a
'second matetial longitudihally of said length and toﬁard.
said fitst material, asfirst set of_ttansverse_oreases being
formed in said second'mate;ial and:spaced eiong the length
thereof;.end |
) 301n1ng the two materlals together 1ntermedlate -g_;
said flrst sets of creases. _ |
. There is also prov1ded-a single.cell Width“honeycomb-
structure constructed of foldable materlal and def1n1ng a
plurallty of longltudlnally extendlng cells connected.
together in overly;ng_expandable- collap51b1e-relatlonship
for coliapsing-each cell agaihst'the overlying ceil;'eaoh
© cell havihg”a longitudinailf extending front feoe and a

longitudinally extending_back_face,_the front faces of all



structure Constructea of foldable material and_defining'a plurality of
|l ongi tudinal ly extending cells connected together in overlying expandabl e-

.colN\agpsible relationship for collapsing each cell against the overlying
cel( each. cel | ‘having a longitudinally extending front face and a

Iongltudlnally ext endi ng back face, the front faces of all of the cé
being defined by a first, single piece ofNfoldable material and the back
.faces of all of the cell's bei ng defined by a second, single piece of

fol dabl e mates ithe a$lleaséimneaiefised Cbssldlgffr@tﬁcﬁﬁn@fefpiéb@@f mat eri al
bei ng creased between each adjacent overlying cell, and said first and
second si nglfiolxatles ntdmi alhlded Meherbadk beaags c@rm.‘cl aulf tdgetdellover an
area, said area being adjacent each of said creases and extending part way
t owar ds t he kedjraralef ineshdey on sdeongi esinale piece o0f fkdablerial s. used
can.be any fol dable material such as disclosed in U S. Patent No.: .

4,450, 027, Messs indde 3 IRAEhwneh 9F wakd Fingls RiegeprofifeidaRieri al s

fron1p|ast|c or textile fibres plus astic. Al so,. |lam nates.can be used.
Wth these mataEiak heing |9res %eb%wﬁrm%ﬁh éﬁmqmr%wﬁsél%n% t

The tao b cand Gaithliesh ' Afiide btk RS & Forndindleditn.
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ﬁQ?Z?PaFg asdyaditldach Vafjeéafd’%%égs a&f@%%@éndfx% SO Sy €8%asdd i P
SJ the adjacent crease on that piece of material.

The materials used can be any foldable materlal such
as disclosed in U.S. Patent No. 4,450,027, those made of
hen-woven fibres of-polyester or- woven matetials from
plastic or textile fibres plus.plastic. Also, lamihates can
be hsed With these materlals it w1ll be the absorptlon in
and through a somewhat porous layer that creates the
bleeding through problem of the prior art.

The two pieces of material forming the

( . opposite faces of the cells cen be secured together
by separete strip materials extending longitudinally between
the cells. The advantage of this is that the strip
.materiale can be choseh_so as;to'permit a.wider choice of

adhesives. For example, the strip materials



can be nore inperneable or thicker than the materials fromwhich the rest
he honeyconb structure is fabricated. Al so, the use of strip materials
onnect the opposite faces of the cells of the honeyconb structure A
{ |I|tates spaci ng of the opposite fazss fromeach other. Thi's in.turn,
givés the resulting cell structures be i nsulating qualities ard al s@
provi des ‘internal area for conceal nent of the associated cords and

operating rgghagesiibie Repexibatid w%»hpﬂ?aﬁoeﬁaﬁti 6! HagerlQ1Ene Apat s

~in the two pieces from whi one - structure I's, made
can al so bé"?b?heHthFEF#E&QﬂR?ﬁrﬂ??ﬁﬂ?ﬁ@Pcﬁtéﬂ? CReehS SPbFHGaﬁﬁﬂ-pleces

- of naterlaLAltheeaepheatsfa@&ﬂa kst & DADs f ©b decbhneetexhendppadsite
Iongltudlna* he ceII am%£r¥se fold lines can be crﬁase .t o produce
bor manept | Fades aFi Eheuee Linof (FheeneyseRS sEFetarsa

884 1a&Ade8 on of

the celTs. sﬁtﬁngabfvehp, o@wsﬂmt&m peothog¢aend behbée. sufrhusl dm v y

- to guide the, fold] and .Ql eri | on r.eases in an
. 20. orderly h%ﬁﬁe#ﬂgsz?ﬁé’ é€ cr%bfsﬁtf u%‘fgﬂée?sg%f)??ﬁpgg gﬁ% i\ipanded

Where it |sqdatutedstandssam@tﬁnpvmﬂesenmheenal abheapEont ednceadimeirdn af

t he honeycogpgs d [ ggeat,.a

. By having t ngéﬁfegg dg:;%n‘d;sefﬁm &%%ﬂ?’géfﬁgﬁggn?rgnggebgr gl;%r& ¥itn

-|ndependentthﬁtgPDaY§°m§tﬁ&ﬁﬂ%ﬁwﬁethe poi nts of attachnent of t he adjacent

cells &Pe kept to a minimum These stresses are particularly troubl esone -
. where . adhesive is used to _effect, thiis attachpent 30 - and -t he haneyconb

structure is suspendeah®1PHQﬁ%§(ﬁﬂIﬁﬁﬁwﬁy%ePbﬁF?ﬁe°5tHéFeEGPﬂlQ§Qﬂ1ﬁnk?h

. cells abovetheVﬁbheybemb structure .is made can also be formed NS

1ntermed1ate the p01nts of attachment of the two pieces of

material. These pleats are formed along fold llnes extendlng
15 longltud1nally of the cells and these fold lines can be

| creased to produce permanent pleats which will reta1n their

shape in the expanded'condition of the"cells._ Alternatively,

the pleats can be formed to be sufficient merely to guide the

folding and unfoldlng of the material along the creases in an
20 orderly manner as the honeycomb structure is collapsed and

expanded.

: Where it is des1red to assure the maintenance of

the pleated condition in the honeycomb structure, the presenn“

25 1nvetlon is of great advantage. By hav1ng the opposite sides
of the structure formed from separate 1ndependent materzals,
'stresses at the poxnts of attachment of the adjacent cells
are kept to a m1nimum. These stresses are partlcularly '
troublesome where.adhesive is used to effect this attachment
30 and the honeycomb structure is suspended with the cells one
below the other pulling on the cells above. With the

mm,

construction of the present invention, the stresses placed on

the cell joints are mainly those required to keep the two
pieces of material attached horizontally at the joint
35 1ocations. The vertical pulling forces resulting from



JOLntS are mainly those required to keep the two pieces of material
attiaghed hori zontally at the joint 35 |[ocations The vertical pulli
forces resulting from hangi ng the honeygonb structure tend to pass from
cell to cell by sinply pulllng on the two pieces of material separately of
each other. Al so, one side of ‘the structure can be forned w th permanent

creases, whi |ﬁaB§?nBt 'E% fh%t@iﬂ:dtdﬁ hsd i u £é CReRE wn $hsyi ktrohtaeelquftd n-
t he expanded condition  of oneyconb structure Thi s gt her "si d

al so be forneae%}tHYaﬁlgﬁﬂthW* IRg Qn Ahentep pieressofmatexia on the

']pl eat edf S It ﬂe, sé lat—aebltyﬂ ofh@ afldH I%t—.trfw.ancbepb%pnagél endef oEhenet steutitaare he
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honeyconb struc ure o tive view
of anot her enggdﬁﬁﬁnpﬂopftW@ehdﬁévbﬁh%r%tr@k@uﬁéce$ Pﬁetbﬁe§éﬁﬂS|NMeMMeOn
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structure of thé présent
plane. Thus, there is no further tendency for the cells of

construction of the bresent'lnventlon t he stresses placed on the celtég)

\Q ' the honeycomb structure to expand or for the_pleats on the.
one side to fall out. '

15

Brief Description of the Drawings

FIG. 1 is a perspectlve view of the honeycomb
_structure in its expanded condition and fabricated in
accordance with the teachings of the present invention;
20 - . k
_ FIG. 2 is a schematic view showing the ]
manufacturing process employed in producing the honeycomb
structure of FIG. 1; ' ' |

25 | FIG. 3 is a perspective view of'another embodiment
of the honeycomb structure of the present invention;

FIG. 4 is a perspective view of still another
embodiment of the honeycomb structure of the present
30 invention;

FIG. 5 is a cross-sectional view showing the
. . honeycomb structure of FIG. 4 in partially collapsed

condition; and
35



invention; FIG 5 is a .cross-sectional vi ew show ng the-hOneyconb
chur e of FIG 4 in partially collapsed condition; and 35 FIG 6 i

s
tic view show ng the nanufacturlnskprocess enployed i n produci ng th@;
eyconb structures of FIGS. 3 and 4 :

a

scription of the Preferred

Enbo iments FIG 1 shows a honeyconb structure, generally de5|gnated by
reference nunmber 1, as conprising two separate materigls, nanely a first
materi a

t oget her at m%lﬁ%‘f%‘ét'u'ltﬁfd/fﬁx%é@sé Oéﬁpwaew fHapreaulcd ng tad Mbrewedms aces
5 and back faces For th gur ose.of easy identification, the faces 5

are referre&tFB°&§QQ§nﬂf

"back"

‘exanpl es whgn used aS\M
"honeyconb" 2885

ho

2 -and a secoﬁé%t%r’r-’alassc}lﬁma FhEs¥1/H: éPP&'Ilé‘garté‘esecured

nangh *faces 6 as back faces "Front" and
l'd no limtation as to the position of 15 the structure, for

£LEDPRe ERB Wdigegonstructions. Al so,

ted cells, not

necessarily héxogonal _as described ahd shomn herelh As seen fromFI G 1,

the front faces -of" aII

,naterlm
si ngl e pi ecdesfignated aby :areﬁereneennunbﬁrel 12 aSt COMPFHSANGEWY rSRPAFALE -
is formed by.G %ritgl O U dfmd £ Ui nﬁ:Lf‘sEOﬁE't@'z“i!a% l2engid #fs st Ghatérisbes.

mat er i

extendlng t BRBSE MAYPIINLS . arQhﬁeﬁﬁféﬁl&ng

creases

- 18

- 20

25

30

35

A EnbILERE. EERFL0 aeridil PLPI ece of

2 whi l-e t.he b faces % cells are forne t he

2 an ongltudlnal y 0 hei r - Ienﬂth and .in-directions

2% (SRACSL LRRST YA BPse
7 speedl N ddEl | €8ULE 8fhaving front faces 5 and back faces

6. For the purpose of easy 1dent1f1cat1on, the faces 5 are o
referred to as front faces, and the faces 6 as back faces. :
"Front" and "back" hold no llmltatlon as to the position of
the structure, for'example, when used as window coverings in
‘building constructions. Also, "honeycomb®” is used in the
broad sense to mean connected cells, not necessarily |
_hexogonal, as described and shown hereln. -As seen from FIG.:
1, the front faces of all of the cells are formed from the
s1ngle_p1ece of material 2 while the back faces of all of the

cells are formed frcm the single piece of material 3.

" As shown in FIG. 2, the honeycomb structure 1 is
.formed by continuously feeding a continucus length of each of.
the materials 2 and 3_longitndinally of their length and in '
directionsrektending_toward_each other. The material 2 has a-
 first set of transverse creases 7 spaced along the length of
material, and the second material 3 has a similar first set
of transverSe creases 7' The first material also has a
second set of transverse creases 8 spaced along the length of
" the material in alternatlng fashion with the first set of
_ creases“7._ Similarly, the second piece of material 3 has a _
second set of transverse creases 8' spaced in alternating
fashion with the first set of'creases 7'. The first and
second set of creases on both materials are formed



material, and the second material 3 has a sinmilar first set of transv
creases 7' The first material also has a 30 second set of transver :
~cregses 8 spaced along the Iength of the material in al ternating fa5|gﬁ?
with the first®set of creases 7. Sinil rly, the second piece of matgr
has a .second set -of transverse creases 8 spaced in alternating fashion
with the flrst set of creases 7'. The first and 35 . second set of creases
on_both-nate als f or med | t ernat el opposi.te_gi des _of .the

Tt or ol sosaberBefedyl B ibaaa e FLNE de PuBORSERES AT 55003 S BaTmit
fashi on shothei maEe®ial siter edliapseatestiief aceorfiéondpdeated fagh icat s.

ho e i rsLhand SRCRAE T ChdHe BHE dEdalls ORRPThECL! BaLATe Wity are
‘each fed along a I'n par |aI a se con As 't hey near
each ot her, Pﬁheysare progressively turned about 90 and fed along a second
10 com%on path. * Wth the enbodi nent of the honeyconb structure shown in
FILlGS. 1 and 2, the successive pleats 8 and. 8 of the two pieces of material
are brought into over Afpgihey fidist iand secand mayerials ared f8G MmN heir

-II rSE hpat QSbBbatstﬁfe@ @qrﬂalw‘txscﬁfsaﬁotwsf éﬁ@%e@éﬂlzféenadbhgcw ¥ iirgithgthth in
oget her I'n this over i pnship purpose, es

may be appl P8gtidl weqalkiﬁ) Wé??&ﬁ%rlaﬁ§ EEFXCQﬁF tﬁéciréﬁgﬁgézﬁhf
g" dFI]SE ghahev\@rs:@helﬁnm yt\m-;@dimwe appl andt edabdldnionl aedondg a
and ofypgadhesi ve 10 of & | e nay
extend the SE™MPH P Z’H 1s’:\‘ht p?@?dg?e%g ggpﬁﬁ%dhgnfegrr% tg'%?“yqtug

t he successshewpl dat sE‘ISS 38'l @and 2 putine sucocessiveappengsr 8 andodshiqf they
~ake/ suppor t el Py ;32 material are brought into overlapping

' relationship_as they are turned from their‘first'path into

the common second and they are then directly joined together
>  in this overlapping relationship. For this purpose, adhesive

may be applied to one or both of the materials adjacent the

creases8 and 8'., FIG. 2 shows schematically an adhesive

applicator at 9 for applying a band of adhesive 10 to one

side of each of the pleats 8. This adhesive may extend the
20 full length of the pleat or be applied intermittently.

As the succes51ve pleats 8, 8' are brought into
overlappzng relat1onsh1p, they are supported by suitable
o backup structure 11 while a pressure member 12 moves down
25 onto the overlapped pleats to press them into adhering
relationship. The backup structure 11 can be intermittently
moved into and out of supporting relationship and can also be
used to move the combined cell structure downwardly along the
- second common path after each set of pleats is secured
30 together. 

As shown in FIGS. 1 and 2, the two materials are
joined together at the overlapped pleats and .this joining is
" immediately ad;acent the creases 8, 8'. Therefore, these
'35 creases are retained for aiding in the folding of the two



WP structure 11 mhrle a pressure menber 12 noves down 25 onto the

- pped pleats to press theminto adhering rel ationship. The backup
truciure 11 can be intermttently noved into and out of supporting
i onship and can al so be used to ngtg t he conbi ned cell structure
downwar dl y al ong the second conmon pat ifter each set of pleats i's secured
30 together. As shown in FIGS. 1 and 2, the two materials are joined

t oget her atméb.s QX%' aep%@teolc%atlss 2l mdWéd) ObNaRE EEohnEBla P@esa adjacent
the creases §

ere ore, these, 35 _ creases e re arngg 4ﬁTeudrqg in =
t he foldrngeePaﬂﬁédtﬁen IHH?UWWHEﬁrkﬁSa%%°tﬁ%eEe FhataFBeared Pty &5 om
col I apsed- a@ﬂeeéemée@o@@rtdtetﬁ ars . 1nﬁe!l'rﬁedii§0esené flimett betabtfacdmarses)f
the cells t her |ntﬁrned|ate the first s

(h pregs Tee  Ehug e ALh ke (Eeddl A yoEnCEBRRE" choshes, ol

- honeycorb sgbuchivdng nm&a&&$uﬂxxngehmnepoohbthtsudeareFarpmaateﬁ;seen
fromFIG 2, the connecti rﬁ%&q{ %.(l}?%é’idj acent cells. t oget her is effected
while the tRBPRAFAPCE O™ are maintained in partially expanded

condition. ' Thus, any bIeedrng of adhesive, through the materials during the

adhesi ve application ®u rq:r%?r Ngk dﬁ ﬁmmﬂib ngt ' Qﬁgseoamé&q\fﬁj &f the

manuf acturing probl ens as encounter ‘art where adjacent

cel I's can baddmsenkprcepds ytogs%fd”tﬁ’édlifueff%@EFﬁthanG Ehepswoomateiiate the

presentiO nvgRkll 8Nark! mad it dhd®CHE St yttamyt aﬁpeaaba eemirudh.t hephus, -
partially expanded condi tioh unti] 't eﬁr g \M alsdlbe
apprecratedaPMaP eeding ok es1ve throug the ma erials uring

adhesive application or pre551ng operatlon w111 not cause any&J

~ severe manufacturing problems as encountered with the prior
T art where adjacent cells_can beedme improperly eecu:ed
15 . together and unopenable. .With the present inveneion, it is
only neceSSary that the cells remain in their partially

nexpanded condition until:the adhesive is set.

_ It w111 also be apprec1ated that if the bottom

20 cells are pulled from the top cells as by their own we1ght
and as would occur when hung vertlcally.' The tendency is to
collapse the cell struciu:es but not to pull the'joints_f
apart. With this'reduction in.etress on the adhesive joints -
between the eells, there will be a great deal more 1atitude-:\d

25 yn types of adhe31ve that may be used, and, in fact, the
types of joints by whlch the cells are connected. For
example, with the embodlments shown in FI1G. 1, w1de space
:stltchlng could be employed 1nstead of adheslve. Also, heat
welding becomes practical, depending on the types of .

30 material, and in some situations, spot connections ean be
made along the length of the cells rathef than a continuous
connection, |

Turn1ng to the embodlments ‘shown in f1gs. 3 and 4,
35_ the front and. back faces 5 and 6 of the honeycomb structure



20 cells-are pull.ed fron1the top cells as by their own weight and as mould
occur when hung vertically. The tendency is to collapse the cel

strugtures but not to pull the joints rt. Wth this reduction in s

on the adhesive joints between the celld there will -be a great deal
latitude 25 in types of adhesive that may be used, and, in fact, the types
of joints by which the cells are connected. For exanple wth the

enbodi ment s AFSWRCF ndFrectiy fogoestet A9 h@tolh dthe erprejmantnetead

o; ggheSI ve. n?\l sp. heattealddi taeheerrecdimediédl toseoradi bg eephbstbypes
0 nateri a

t,uat t t |
Che length GPEFHE BAEPELRLT Na: ALARRRE HRCTRRA RO ALIEFEAE FRLAPRY 289 no
eﬂboﬁlnents ehbandingflgagiﬁuddﬁamlyybftﬁhefce&&sandrbacktﬁapenaﬁeaﬁé%& of
t n t { n t t
enbod mont oo b8 4868, ro, ARl Pied FEIVEE'CE AEREFTE) Lpbface”
strip naper|G¢g€3hdrspOSepabeﬂwmsdaﬂupuﬁhxuxnﬁ shﬁWs iin aRliGexBendendn
| ongi tudi nal 4y, %%SQSchb 51?&%8?{ a% rEi-IcRH aiédﬁr?% bey ”§ﬁﬁ 50 CRILACknENE

two pieces o ra her I'n ace at1ons as shown in
FIG 3, or iembedinmpateafs EMGH énsmrq@ &p ehﬁwhwanﬁ the \Wth the
enbodi ment qﬁaféﬁaiis bhsnap@cg%rﬁ&td oy ns@zfuét@rgﬁtsrhabiné gRE i3
produceggcel L _structures having their 10, front faces space ron1the|r_

back faces 6£r°qﬂlgaﬁ?§v§d§§a§ﬁﬁeﬁqﬂm|qﬂﬁﬂ bagk (taresi &s dLBiEoPrRYides
structure thggpéesokt 1mhnatthagerdmmlmr&§ dlfe RéSthd eet14stphig@urehehan

e I R DeRERb S g B T mRls | TP 87, "RLSTY oRS
: ‘spaced relationship provides for concealment of the cords
~ that may be associated with the honeycomb structure where it
_15 is used -for a window covering.
~  FIG. 6 shows schematically the method of
manufacture used in producing the honeycomb structures of

- FIGS. 3, 4 and 5. With-respect to the embodiment shown in

20 F1G. 3, the two'pieqes of pleated material are fed-along'

their first path; and as they are turned into the second

common path, the pleats associated with the creases 8; B' are
brought into laterally spaced relationship with each other. |

As each pair of associated pleats attain this spaced

relationship, a piece of strip material 13 is brought into -

overiying relationship with the pleats and adhered thereto.

For-this'pdrpose,“suitable'sﬁpport means 11' and a _

cooperating pressure member 12'; similar in construction and

operation to corresponding means shown in FIG. 2, is used.

30 Similarly, adhesive can be applied to each of the materials
adjacent the pleats or the strip material can have one side
coated with adhesive. This latter construction is used in
the embodiment shown in FIG. 6.

" 35



15 .is used for a w ndow covering. FIG 6 shows schematically the nmethod of
nanufacture used in producing the honeyconb structures of FIGS. 3, 4 and 5.
lW espect to the enbodi nent. shown IE‘TZO FIG 3, the two pieces of
feaped material |

‘are fed along . their f t path; and as they are tur.ned

i Nto the second conmon path, the pleats aSSOCIated with the creases 8, 8 |

‘are brought into Iaterall¥ paced relations each othe& As each
£Bt = 8 5

pair of associated pléﬁtg

RN, r% HBFBALNFH:

strip mat erémbod Smest LoOUBRG.i 1t,0 theerd bt iy cmméd:bnehl pfWthe ehboglieehns

Cooper art nPhrEtEird hEypaie] Ao Y dFHERSY DORE (nPBRRE s B oBTon o

correspomﬁwhpuhadefshem&henpﬂb@tsz iThusedthége GranQSIyemadheS|ve can

be appl Bed 4pe gaehu! ebheoBaLt! it LYl AOPIIRd 16 PhRA! SxBENKIRCSLE Rne

materi al can
i s used in adpacenbdredis.shown in FIG 6 35
t he adjacent cells of the enbodinent of FIG 1,

. enbodi ment

ave one Side coate er T ucti on

of FIG '3 is made i mediately adjacent t he creases 8; 8 which

‘define the pleats. TREE, CORESEUGHING Lhe honereome stEUEEUESSsPSt FIIF ot e
- col I apsi ng aneél ﬁ&@éﬁdams Qf ande n@wammc@d I Snt&%hsoe&ébuet paght kath

honeycqgb structure of 4 the .,materi.

second path
cont act

15

| facing in the same dlrectlon as opposed to facing in opp051te

t d th
tRe as 8 Chreaspisath i manhing A0k Aver aaﬁﬁggvsbﬁé‘éﬁﬁg

with each other along the associated creases 8, 8'

~ The embod.i_ment 'o'f-.FI_G.s_. 4 and 5 also shows other

features of the preéent invention. More particular, the two |

pieces of mater1a1 are connected together with the pleats

__d1rect1ons, as with the emobldment of FIG. 3. Thus, as the

20

 25.

structure is collapsed,;. the arrangement of FIG. 5 will
result. '

-Alsé, in_the;embodiment_of the invention shown in
FIGS. 4 and 5, the front face 5 of each cell has a greater

amount of material extending between édjacent cells than the
back face thereof. .This is effected by spacing the first and

second set of creases 7 and 8 on the first méterial 2 by

distances greater than the:spacing_of_the creases 7', 8 of

~_the second piece;of'material 3. To get the straight sided:

30

35

appearance of FIG. 4, the creases 7', 8' on the material 3
are epaced from each other by a distance which ie equal to
one-half the distance any one cell e#tends between its
adjacent cells in the normal expanded condition on the
honeycomb structure.. The Spacing of these .creases this way
and forming them so that they geherally-fall out in the
expanded condition of the cells permits the material 3 to
readily assume the stralght condition in FIG. 4 with each of

Bﬁe&éeof-

-12- As with the j-oi ni ng of
the strip connection of the

.



wi t h each ot her along the associated creases 8, 8 . The enbodi nent of

FIGS. 4 and 5 al so shows other features of the present i nvention Mor e
parthuIar t-he two 15 pieces of naterial are connected together with the\.
dl eat's faCLng in-the same direction as dPposed to facing in opposite '
directions, as with the enobidnent of FIG 3.  Thus, as the structure

col | apsed, .the. arrangenent of FIG 5 will result. 20 Al'so, in the

embodi ment otheh§acesedt iextending iin @ ctraight BlaﬂﬁebﬁﬁUﬁF"faﬁﬂiFﬁﬂt

each cel | haged)greairple JUYYedM mtr%w@&eextemmnsebebmea e@lfafq«ate
‘than the back face thereof. . This, is effected by sBaC|n gﬂ irst and 2

second set ofNEMERs&® normpldyAirrctithe back fares § 2RSS ifMardhy
tThan the}sspaeﬁnghﬁf cbflg. d(arseabsﬁﬁaﬂ in &'Ifele she peaandypi @G.QhOfth@tdtrdaEHesﬁ 7
0 get thge straight side rance o on the
material 3 aP8 §g§cwtlerrd‘rﬁajeggﬁ’%’[%rp%vninﬁpg?‘&nggr%ﬁ?éh%?'syea'd%l to 30
one-hal f themdiisitanioe they finesicatdtexi 2hdinbshaepnangsladj soaftigurdtsiom in
t he normal expande ndi g i.0n,.0 c r r The spaci ng of
these creases fhi %ﬁgiiﬁéP%4§?§Eé§ﬁﬂg§?§% ?ggFﬁ%h§§E§8%8F§r|y fall out in

the expanded condition of the cells permits the material 3 to 35 readily

assune the straight condition in FIG 4 wth each of the faces 6
ext endi in a straight plane between adjacent cells. The creases 7',
however, Wi || be fornmed sufficiently enough to normally direct the back

faces to col | apse |nmardly of the cell as shown in FIG 5. Finally, wth
“the creases 7

-
15

20

~ %
30

35 .
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on the naterial 2 being permanent!y formed, they will maintajn the first
mat€r | um, nfiguration in the normal expanded condition of
e 4t uctu mﬂa mo 35 CLAIMS 1. A nethod of fabricating an;

ex abl e honéycdnb"stﬁuc{ure of a plurality of cells, one on top of" thé’
_othef, conprising the steps of: a) continuously feedlng a continuous | ength

of a first materi al longitudinally of Zf¥d length, a first set of
~transverse creases being forned in sai irst material and spaced.along the .
I'ength thereof; b) continuously.feeding a continuous length of a second
- material Iongltudlnally ‘of said length and toward said first material, a
first set of transverse creases bei ngrheuged in said second materi al and
spaced along the length thereof; and=C) joining the two materials together -
internedi ate said first sets-.of creases. 2. A nethod according to claim1,
wherein said first and second nmaterials are each formed with a second set
of transverse creabesAspathodabdngabldchaedggh ahhexpahdablal henegiciomy
fashion with the first set of creases; and said two materials are joined
toget her ishedctueeyofidpapdnradity of cells, one on top ‘of the other,
' comprising the steps of:
a) continuously feeding a continuous length of a
first material longitudinally of said length, a first set of
transverse creases being fo:méd in said first material and "
spaced along the length thereof;
b) continuously feedlng a continuous length of a
-second materlal longltudlnally of sa1d length and ‘toward
said first material, a flrst set of transverse creases being
formed in said second'materiai and spaced along the length
thereof; and
c) joining the two materials together intermediate
said first sets of creases.
2. A method according to claim 1, wherein said first ;;;
- and second materials are each formed with a second set of
transverse creases'spacad along ﬁhe length thereof in
alternating fashion with the first sét of creases; and saia
two materials are joined together_immediatély adjacent said
second sets of creases. |
3. A method according to claim 2, wherein the first

and second sets of creases are formed on opposite 51des of

said flrst and second materlals to collapse said materials



second -sets of creases. 3. A nethod accordi ng—to—etai-m-2—wherein the first
and second sets of creases are forned on oppOTuyi sides of said first and

| sgc‘b‘nd materials to coll apse said-materials E"uu!mlulll)mmr egs’;SlS i n@

a cﬁ?dién\pleated fashion with said first and .

defining first and second sets of plqus, respectively; said first and
second materials are fed along first hs toward each other while at | east
in partially collapsed condition; said first and second materials are
progressi veiy aacoediant pleatefiefaghdng witbcsndd £dnmbnapd: RegrPdsrls
material s are connected together along said second sets of pleats as they
are turned ofit oreasessdebanipat firat AndeEREANAcESESI ARG PEANF preceding
claim wherein said first and second materials are jqined via areas

adj acent eatfspeehivedyisgpddsEdsag §89.5F°8P§a@€§e69agﬁea5F £80qalong

ials, and ' ' . d h dj fi, €.,0 h
ﬂ§§§§LZ|§ s R FePAERSaLeBRIPnGorD OFRER Yhades FeaisREtn 1BaPATE At Tand
| ter] turned.int ' ' d
sets of ol oGP LLARReR, FERRTELPY: aaRALERBE GrieCsRceREs akeRiand drse T

j oi ned toge 1 I.6.,0 L ng Al t ieq@shi 6 od camdi Ng to
L a5 ¢ o PREbrbRelfkeyCXarnaRDiAdo" Spd 8D Mngta 8eBBNAGT cBREONT N0

nlat e[ial SUBGERShHE! ¥aiiBt Ra¥ehkYENE reebahneReliap toigeitheaclalvngordiget of
pl eats - '

second sets of pleats as they are turned into said second
B, éath. | |
| 4, A ﬁethod according to any preceding claim,
wherein said first and second.materials are joined via areas
adjacent each crease'éf said second set-of creases of one of
said materials, and exténding part way towards the adjacent
first crease on'that materiai. |
| 5. A method accordingzto claim 3 or 4, wherein said
first and second materials are turned into overl;pping
relationship af said second sété of pleats and immediately
édjacent said second sets ofléreases and joined togethé: in
said Qverlapping relationship. N
6. A method accoraing to qlaim 5 furtber comprising
the steps of:'. |
| A)Ifeeding a piece of strip material sudcessively_
into overlying relationship with each secbnd set of pleats
of thé fifst and second materials adjacent the second set
of creases as the.materials are turned into said second
_ path;.and | |

b) adhering said Strip,material to each of said



of the firs rials adjacent t he second set ‘of creases as the.
mat eri al s aH cE ﬂ ﬂﬂqﬂml d second path; and b) adhering said strip
- mitgf el to ea second set of pleats I medi at el y adj acent sai.d?
sefdhy.uet of creases 7. A nmethod according-to claim®6, wherein said firt
gond materjials are turned into sald second path with the second sets

-of pleats laterally spaced from each ot 8. A method accordi ng to any
one of clainms 3 to 7 wherein the first and second materials are connected

h th t et f ts facing, in opposjte directions. 9. A~
- to?ﬁode;c\é\n& SEoR ts§ cl® gdrﬁﬁt? %ﬁr?e’r“g‘ﬁ&s%ﬁjlﬁ iFEACERE SRIhFeRANT 88k e

t ur ned |nt% %%I% second path with the second sets of pleats in touching-
non- overlapplng Sont act along t he second set of creases. 10. A et hod

| s are. c nnected
focording, ol S, AviRd hedidi AP BRI MBI AL YRt
met hod accendi B@condamat@ia Afs QQ:@ Burhdd® 1z1t09 1dl(seé’mﬁ ?%\:rl'} REdrst -

and second sets of creases on said first material are spacec om each
other by attiesarondyseriseioft Fareathe 19T f hyRUa Tt owidh HE ULy .-
material. 12. A method according to. claim1l, wherein the first and second
sets of creases in8saRdmethodd amaiordialy aje anyaRe fgorsleass o hey By
one-hal f the distance any one cell extends between adj.acent cells in the
nor mal expwhecgin the first and second materials are connected

together w1th the second sets of pleats facing in opposite

di:ections. ~
9. A method accordlng to claim 6,.where1n said first

and second materlals are turned into sa1d second path with

the second sets of pleats in touchlng non- overlapplng

contact along the second set of creases. _ _
10. A method accordlng to c1a1m 9, wherein the

flrst and second materlals are connected together with the

second sets of pleats fac1ng in the same dlrectlon.

| 11. A method accordlng to any one of clalms 1 to 7,
9 or 10;-where1n the flrst and second sets of creases on {;i

said first material are spaced from each other by a
dlstance greater than the spacing thereof on said second
material. _ |

| 12. A method according to claim 11, wherein the -
first and second'sets of creases.in'said“second material are
spaced from each other by one—half the dlstance any one cell
extends between adjacent cells in tne normal expanded

condition of ‘the honeycomb structure.

13. A method according to claim 12, wherein the



condition of the homeyconb structure. 13. A nethod according to claim 12,

wherein the first set of creases on the firs ' rmed to
msf-i')pt_ ain the first material in angular confi gurummiml,mnumﬁmﬂﬁl exp
condttion of the honeycomb structure and the fir&t Sett oM cseases on th
second material are forned to fall .out tﬁ}orient the second material in
general ly straight place in the normal expanded condition of the honeyconb
structure. 14. A single cell w dth honeyconb structure construc%ed of

fol dabl e mef b¥stl sahdofierrarAgs aoP| khal FLyssf MpERELBLJIARSI FHrBRHehTi ng

- cells connected together_in overlging exBandab'e- collagsib e reLath nship
for col | apshaintain the| £ipsr BetERidL 2P| 9PAYLRL| FOREABHIRELPPLAD, ﬁea
Jongitudinally extendin ront .face and. g, | ongitudinal i ng<b

face, the f?%ﬁ?a'aﬁﬁgaﬁge | FopAl ﬁgncgglghﬁeﬁﬁ8e3893§e5¥5§ékgggigg?,éggngle
pi ece of foldable nptegial t Kk . . of e I ng
‘defined by lgﬁtoﬁg? 8?n§FSg§g%c§So?3§oFé§§ﬁ§ ﬁé%g%bg?;ag?'Fggg%aogg of

sai d singleepy gcgse ofof gl daht CeAB! EeLBhaPRbRUr¢aE23R0aDGENBRAIEIC adj acent

overlying ce sai I'rst and second single pieces of fol dable

mat eri al. belpg,¢gREepisdet 2ACLREN nB¥RAR1 2ABxBRABAS BbAadEtEanboiENghad] acent
each of said creases and extending part way towards the adjacent crease on

that piece pbneptembaktrdbtuPehoneyconb structure according to cl ai m 14,
wherein the first and second materials are directly connected together
between adj acent ovk4lyhAnginglescedlowédkappongycembt sgrnuatuieeach ot her.
| L/ const;ucted of foldable material and defining a plurality of
longitudinally éxtending cells connected together in
‘overlying expandable- collapsible relationship for
collapsing eacﬁ cell against the overlying cell, each cell
having-a 1ongitudina11y.exteﬁding front face and a
longitudinally extending back face, fhelfront faces of all
of the cells being defined by a first, single éiece of
foldable material and the,back'faces of all of the cells
being defined by a second, single piece of foldable
| material, af least one of said single pieces of foldable
material being creased between each adjacent overlying cell,
and said first and second single piecés of foldablé_matgrial
being connected together over an area, said area being
adjacent each of said creases and extending part way towards
the adjacent crease on that piece of material.
15. A honeycomb structure according to claim 14,
wﬁerein the first and second materials are diféctly

connected together between adjacent overlying cells in

overlapping relatibn'with each other.



. A ytonb—szGETUTE—EEEErdlng to claim 14, mhereln a separate strip
{ first and second material s between adjacent
1y co mm\“ﬁ“ ‘“&“ﬂand second materials together. 17. A honeyconf,
et y © d ai*m 15, wherein the first and second .materi al’'s afe .

_ ed together_betmeen each adj ace overlying cell in spaced )

relationship with each other to space%¥he front face of each cell from't he

back face thereof. 18. A honeyconb structure according to claim17, wherein
‘separate strip nat¥frab.heneprambt s§rugtune According seccidipi ddes of
mat eri al between the adjacent overlying cells to connect the first and
second nal%??é?é“t%g%?ﬁéFaFﬁ §§FHPSB86861FéI&Fl§ﬁ§n?ste@9t0AthQn§yGQMb
- structure ac ordln aid strip_material extends :

| ongi t udi n3FY y*BE? to gﬁﬁhgg mgﬁ%gbCQ ﬂ?gﬁ@tCSFFIFoFOEHQFFGFF Tih?gh of
to any of clains

3ﬂéfefﬁliﬁ%lflrs€h éé@onﬁg%éggéyée§g§ﬁgﬁgggg foIda%Ie along creases

extendi ng. IongltudwalAyhaaeg, 6oLt sudelrLlgcadLATRN" 18V L RNG5CE! 1S are

connected together” | medi a acen sard creases:

StrUCt Ur e \aeEs £ Nehé Ofﬁfwtoaﬁa%eebﬁanﬁaéérigisw&?éeganhéété ont face of.’
‘each cell has a greater anobunt of materi-al- extending between {he adjacent

cells tfmntddexﬁxmﬂbétweeﬁhe&@@fadjacent overlylng cell in spaced

relationship w1th each other to space the front face of each
cell from the back face thereof. o S J
18. A honeycomb structure-aCcording'to claim 17, |
wherein separate.strip material is connected to the first
and second pieces of material.between'the adjacent overlyiné
. cells to connect the first and second materials. together in
said spaced re1at1onsh1p.
19. A honeycomb structure according to claim 18
wherein said strip materiaitextends longitudinally hetWeen'
each adjacent overlying cell for the‘full.lengthfof said
cells. - :
o - | | | \r
-20 A honeyComb structure according to -any of claims
14-19, where1n the flrst and second materlals are each
foldableé along- creases extendlng longitudinally of the cells
and the adJacent overlylng cells are connected together
immediately adjacent sald creases,’
21. A honeycomb structure accordlng to any one of
c1a1ms 14- 20, wherein the front face of each cell

has a greater amount_of material extending between the -

adjacent cells than the back face thereof.



'11111ll1111111111A1111111111111 *C L M S22 A noneyéonb structure

acgording to claim?2l1 wherein the front face ' udes a
fufther longitudinally extending crease maint ﬁmm@ntﬂi&“wgm‘gn an a r,
cont¥guration in the normal expanded condition=ofc - structu L
23. A honeyconb structure according to g-aim 22, wherein the back face~

each cell extends in a straight plane ween adj acent cells in the normal -

- expanded condition of the honeyconb structure. 24. A honeyconb structure
according to clai m2%. wheosieycomd fstanictinee adfcoraimgcald dlmior €dsed to
col | apse outwardly of the cell in the normal- collapsed condition of the-
honeyconb swhecteine thied firlom th falcef ade eafche el lcdincliwles @adad thercol | apse
inwardly of the cell in the normal collapsed condition of the honeyconb
structure. 25ngAtudiisalily wixtendingy sriedse aRimtaAingnsn said face in an
expandabl e- col | apsi bl e panel - of the honeyconb constructjon of, any one of

cl ai ms 14- 28ngpd arpcepfdgasat lony doy fhe heFdadnexpandess i

described with reference to and as illustrated in Figure-1 or in Figure 3

or in Fi gur &8e4heRgysoge B g panyi ng drawings. 27. A nethod of
fabricat g an expagdable  MANXAR SR acE 1 S 2,
| ITustrated i BigUife? iior FaldedWee edcl 1 WAYRAMNASG L
' plane between adjacent cells in the normal'expanded

k/f_ condition of the honeycomb structure.

24, A honeycomb structure according to claim 23,
wherein the front face of each cell is creased to collapse
outwardly of the cell in the normal collapsed cOndition-of
the honeycomb structure and the back face of each cell is
creased to collapse inwardly of the éell in the normal
collapsed condition of the honeycdmb structure.

25, A raisable window covering comprising_an_
expandable-collapsible panel of the honeycomb construction
of any one of claims 14-24. | |

26. A honeycomb'strucfure substantially as
hereinbefére described with reference to and as illustrated
in Figure 1 or in Figure 3 or in Figures 4 and 5 ot.the
accompanying dfawings. . |

27. A method.of fabricating an expandable honeycomb
structure, said method being substantialiy és hereinbefore

1 described with reference to and as illustrated in Figure 2

or in Figure 3 of the accompanying drawings.
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