"HONEYCOVB STRUCTURE' The present invention relates to an expayd 2 IR
honeyconb“structure such as used for wi ndow coverings.: The s ?hggiﬁg oS
made of fol dable material which in the expanded condition defines a
plurality of longitudinally extending 5 cells, one on top of the other.
In the retfacted state of the honeyconb structure, the adjacent cells are
col ligpsed on each other. The prior art™di'scl oses various honeyconb

~structures made from fol dable naterial. "Representative of 10 such prior
art are the United States Reissue Patents Nos. 30,254 and 31,129 and United
States Patent Nos. 4,288, 485; 4 8 24 a g w07. In addition, US.

Patent No. 4,450, 027 di scl'oses re constructed from
fol dable material which is folded longitudinally of the 15 material and
~wound onto a rack in overlying layers. The |ayers are adhered together to

-formthe cells of the honeyconb struct . Th r-es L nvent i | S nost
directly a variation EhetRéeﬁsﬁéy&Bﬁﬁ"géPBCFﬁiégﬁﬁdgﬂefﬂoﬁxB?nﬁik#ﬁg it as
di scl osed i nhoheycomb patrantquOsuch as useéd €onswindowngoveningsab The

structures frQ QL%6§§@9 e hﬁﬁgtﬂi5§ ggzs&&ahatgr§S§0Gﬂ§@ﬁeiﬂﬂEﬂetbﬁpanded

t eachi f 5FR
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“material . sAdkeediles onet bantappbifetheoother25 Trptbedrebnactedi satatedgts

wher eby they .ggdh e e Atded1 1Bt 8FbakoBE s
wound onto thg rgéﬁe&&fhﬁ sQé%EFﬁSPg Fggdgggégﬁsgrsgtsgnso$ ?ﬁlsaggfgn?n

t he appllcatFGﬁhoPtPﬁé adhesi ve nust be carefully controlled so as not to
interfere with the prahespirigropetatiieclasdsi marious- hpaeytoembar, the -

_stacking ope, %&h@@uré%sﬁadhh%r%ﬂpfsﬁdgﬁlﬁdﬂﬁih¥§aNSedREB?EsQﬁtE@!OEUbky

chosen to_be co mat eri al, fr
“structure pssygpngrzor art are the e United Stgghghneissue QQQEXEO”Bos.

30,254 and 31,129 and United States Patent Nos. 4,288,485;
4,388,354 and 3,164,507. 1In addition, U.S. Patent No.
4,450,027 discloses a honeycomb structure constructed from
foldable material which is folded longitudinally of the
15 material and wound onto a rack in overlying layers. The
layers are adhered together to form the cells of the
honeycomb structure. The present invention is most directly
a variation of the honeycomb structure and method of making
it as disclosed in the ’027 patent.
20 In constructing honeycomb structures from a single
_ length of material in accordance with the teachings of the
B, U.S. Patent 4,450,027, the opposite longitudinal edges of
the length of material are progressively folded over one
side of the material. Adhesive is then applied to the
25 exposed longitudinal edges whereby they adhere to the
overlying layer of folded material as it is wound onto the
rack. With the single folded construction of this patent,
the applicatxon of the adhesive must be carefully controlled
so as not to interfere with the processing operation and in
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| nproper choice and application of adhesive can 5 produce an

Ut ept abl e product. Where the honeyconb structure is to be used for
. Wi ndow coverings or panels, it is offen desirable to fabricate the

honeyconb structure from sonmewhat porous 10 material. This is desirable to
give, for exanple, a translucent effect to the honeyconb structure ‘when, .n
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opposite walls of the individual cells becoming adhered
together as they are wound onto the rack in overlapping
layers. Examples of suitable naterials are non-woven fibers
of polyester,,woven nate:ial from plastic or textile fibers
plus plastic. Also, laminates can be used. With these
materials, it will be the absorbtion in and through a
somewhat porous layer that creates the bleeding through
problem. When this results, the product is either unusable
or the cells must be carefully pulled to their expanded
condition before the adhesive hes'fully set. This sometimes
is not possible or feasible, and, in any event, it increases
the manufacturing coete.

In eddition to nanutacturing problems which can
result from improper application or the adhesive, the choice
of adhesive can also result in an unsuitahle product.
Honeycomb structures as. ‘used for window openings are, in many
situations, subjected to continuous and severe sun '
conditions. These conditions can have an adverse etfect on
the adhesive causing separation of the adjacent cells.
Obviously, this is undesirable. Although suitable adhesives



Anot her aspect- of the honeyconb structures of the prior art;;relates to the
creasing or pleating of the 5 material along fold lines to form each cell . (33
:Ong reason pleating is provided is to assist in the orderly coll apsing of

‘the individual cells as the structure is noved between an expanded and a
retracted position. Wthout pleats, the collapsing of the cells would tend

to b'/haphazard and not 10 give a neat-agpearance to the structure. In the
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condi tion _bei"'ng one n-such an
‘ori ent at i 8n, Baketi&lgRlong @R&dsgﬁﬂsﬁuFQ fosm eaph Felln 2OnenEeABPB| al of
‘the overly|n@leakuagwuhhptb&igeeauestofasséstbennghexeruedlgtcbhbapﬁpan

the structurgebyy hanariwaaa\ifem&soht hﬁ UEé?{xEEhPO felhéveé\%{@ééhngnout

of the pleats tends i.ncrease Z L tructure over
the hei ght aS*P# FQI 9dnﬂn6F§€PﬁF€9 P?ﬁ té??ectw FhQBttH*ﬁaE%n the
unpl easi ng acdldmpaingf aft the, cedlh woulfetend tblheahapbazsrdaand. not

Accor di ngy o &bg [*[g Sget ggggghgg tgetggogtggceergxpandable honeyconb
structure co structe 8 c8 he materi al , and Iur ity of

‘longi tudinal Iy 30 ext&Rd¥ CoOpRLIBRtisp Bg #%sﬁ?h %ch hir of
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cel \s/and eac gg IS cong é 8 f e [pater aving its
‘opposite | onGPREAPHEREARNABCE FoFﬁ@ﬂ“ td,condition of the ﬁ%f%ﬁ?%f‘and
connect edifolfatlespieptanace abt Tarefully atdnprepenly ffoxnednsthey
connect eachwggh! t@hdt g6 hSHFYGGﬁb srnuetyﬁeeépeéhsmﬁljﬁsemftéwemxng

écellf Wth dELL@EﬁQLd”@EQrLQ tR?'Qgrgéggréqwfgﬂpiﬁg ffgﬁhed condition
being one where the cells lie one below the other. 1In such
an orientation, the weight of the structure itself pulls on
20 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 structure
over the height as initially manufactured. The effect of
25 this can be unpleasing and unsatisfactory, both aesthetic-
ally and physically.
Ky) According to the present inventxon, we provide an
expandable honeycomb structure constructed of foldable
_ material and defined by a plurality of longitudinally
30 extending cells, one on top of the other, each pair of
adjacent cells being interconnected by a strip of material
which is separate from said foldable material and extends
longitudinally of the cells and each cell is constructed
with the foldable material having its opposite longitudinal
35 edges folded over one side of the material and connected to
said strip material.
The strip of material functions to connect each
cell of the honeycomb structure to the adjacent overlying
cell. With different material being used to complete each



dhesives of the prior art can be avoided. In particular; the strip~

(§§§:II and connect themto the adjacent cells, the problems encountered with

raterial can be of different physical characteristics than the material
fromwhich the 5 rest of the honeyconb structure i.s fornmed. Al so, the
choi ce of adhesives can be wi dened. Thus, bleeding of the adhesive through
the material and the attending nanufacturlng probl ens can be avoi ded. Alggh
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15 material. With appropriate pleating on the opposite faces
"of the honeycomb structure, one side of the structure can be

made to héng straight in the expanded condition of the |
structure, resulting in no tendency of the pleats on the
other side of the structure to fall out during extended use.

20 In accordance with another aspect of the invention,
there is provided a method of fabricating an expandable
honeycomb structure comprising the steps of:

a) continuously feeding a continuous length of -
foldable material longitudinally of said length;

25 ' b) progressively'folding both longitudinal edges of
the length of foldable material over one side thereof;

c) progressively feeding a length of strip material (N
in the same direction as the foldable material and into )
overlying relation with said one side thereof; fo

30 d) feeding the folded length of material with the
overlying strip material into a continuous loop in a
stacking area with successive portions thereof overlying -

' preceding portions to form a plurality of adjacent stacked

1ayers.

€



e) connecting.the strip. material to the fol ded over edges of the foldable hty
~material;*f) connecting the strip material to the overlying layer in sai 2
Ioop to forma unitary stack of closed 5 expandable cells; and Q) severﬂ§;>

t he | ayers of t-he loop into at |east one unitary stack of cells of finite

| ength. tWth the applicant's invention, the material is advantageously
creaéed along fold lines during the foldgng 10 process. These folds can be-
creased tfo the extent necessary to permt an orderly collapsing_of th

cell's and they can al ® [RonneRting themtoip matesipdntor ﬁgﬁ tfﬁéﬁedpP(!ﬁFbl t

falling out Qfade oF aareEdladble agttded condition of . the honeyconb
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structure in j i€ ats
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a suitable a f%ﬂN|ca I N one conb sStructdré€ accor
thek,eachl ngsfétiflltﬁm mxi'es;zzﬂqtthmmﬁqm m the expanded condition of t e

honeycomb structure. Where the structure is to be used as a

15 window covering and the pleated appearance is to be provided
on only one side of the honeycomb structure, the folding of
the material is such that the material of the other side of
the structure will fall out in a straight plane in the
normal expanded condition of the structure.

20 In order that the present invention may more
readily be understood, the following description is given,
merely by way of example, reference being made to the
accompanying drawings, in which:-

Fig. 1 is a perspective view of the honeycomb

25 structure in its expanded condition and fabricated according

N to the teachings of the present invention; ' '

o Fig. 2. is a cross-sectional view of a number of

' adjacent cells of the honeycomb structure shown in Fig. 1;

Fig. 3 is a cross-sectional view of a number of
30 cells of a modified embodiment of the honeycomb structure -
‘shown in Figs. 1 and 2; ' |
Fig. 4 is a plan view of a suitable apparatus for
fabricating the honeycomb structure according to the
teachings of the present invention; '



G 5 is a cross-sectional view taken along lines 5-5.0f FIG 4; FIG 6 |s‘
..Cross sectional view taken along lines 6-6 of FIG 4; and 5
FI-& 7 is a cross-sectional viewsinilar to FIG 6 showi ng a nodified X
enbodi ment of the fol ded construction of the cell material. As shown in :
FIGS. 1 and 2, the expandabl e honeycogd structure of the present invention

-

general ly designated by 10 reference nunper 1, is constructed of a ™ ,

—~plurality of longitudinally extending cells 2: Each cell has a

“longitudinal |y ext grdi.n® fiignt dm&wﬁimﬂ)ﬂqihwdtﬂkbhya@.ﬁx@‘@i’?&éﬂCk
face 4 Fgr gh epraose of easy identification, the faces 3 are referred
to as fr% P § *1 and the faces 4 as back faces "Front" and "back" i

hold no limtation as to the position of the structure, for exanple, when

used as w ndow cov nNgg | £§E§ [ '
used in the broad ggﬁse%t g'%rretwar#xé%érﬁ-ec ediésigﬁ' Oﬂﬁgt é%gge‘sggwsﬁ@ﬂfgonal
as descrén@dofinBIGe 47 MR herein. Each cell is constructed of a
foldable material 5 folded along longitudinally extending fold |ines 6 and

% SBcond | engt hof Pdces, 48" et hedt E3heT i piRT Ax Bo B W m
and sepashoeifgom wpdified embodimentimmfrthe . foldedxconstructdicrudimal |y

bet ween éﬁ% &81 1 Spheli@nr, compl eted condition and connects adjacent cells
t oget her re partrc%?arly, t he | ongi tudi nal edges 11 and 12 of the strip
material are connected to the |ongitudinal edges 8 and 9, respectively, of
the folded 30 .material and the central |ongitudinally extending portion

13 -7-

As shown in FIGS. 1 and 2, the expandable honeycomb xd ~
structure of the present invention generally designated by
10 reference number 1, is constructed of a plurality of
longitudinally extending cells 2. Each cell has a .
longitudinally extending front face 3 and a longitudinally
extending back face 4. For the purpose of easy '
identification, the faces 3 are referred to as front faces,
15 and the faces 4 as back faces. “Front” and “back” hold no
limitation as to the positioh 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 -
20  shown herein. Each cell is constructed of a foldable O
material 5 foldéd along longitudinally extending fold lines 6 |
and 7 and having its opposite 1ongitudin§11y extending edges
8 and 9 secured to a second length of material 10. This
length of material is in strip form and separate from the
25 foldable material. It extends longitudinally between the
cells in their completed condition and connects adjacent -
cells together. More particularly, the longitudinal edges 11
and 12 of the strip material are connected to the
: longitudinal edges 8 and 9, respectively, of the folded
30 material and the central longitudinally extending portion 13



of the strip material is connected to the foldable material of the R
overlying cell structure. In the construction shown in FIGS. 1 and 2, the ‘ﬁ%’
opposite longitudinal edges 8 and 9 of the foldable material 5 are spaced
from.each ot her "by a distance w. The cenlfaJ section 13 of the strip

HBQQr?hI 10 is thus exposed across this wdth w and connected to the

overMing cell across this same distance. This attachnment of the adjacent

cel | s spacesokhenie’ tir ipaGRtir RAL NS cbénkeoted eobERk Fa182510/ nateria)
di stance w. g e cons uctloniig n FIGS. 1 and 2, the connection of
the cells acPbs&EREhEVERE: ?gk%ﬁiﬁFeCentrally of the honeyconb:
structure to produce a symetrical construction. 15 In the construction
shown in FIG 3, the ¢ nC t | Ly fset
fromthe center of the%neyco s%%%ure f{’ I#?onfa" g‘?ezdf%feach
cel | has gppmﬁ-tmﬂmi&um&@dgut%mmdgs befutbe foldeble maitieriadan
the back facg h%rig ﬁ%ﬂréléﬁf&xt féS&iseHHc&h& amtf&ﬂ.-t c@‘ntral

| i nes

creasi ng al ong ol ace 4 each can be nade
so that the sep&gcp &h&#ﬂk %#mﬁial-xbenaﬁdtewdmeﬁ aqress

structure. Wehlist kuatme: fand f&&nmlw the! bveplyling' 2eldsactoss Bits
the pl eated confi tion on fro t face, 3 35 gpeac

further tend§ ne Qﬂu ?P?ﬁ?g Fuﬁapﬁﬁenﬁhgéyxéﬂﬁqﬂfes

al ong foI d Ithe Tront fabe sntfemlernelb ﬁ:ssnsthenbabk facenl4d doyddte/

col l apsi g of; 16Raree . Duin ithd olbeSubtioh Bhosh' $RIFRGE Al %%P&, aﬁrg, -

falling out 't the expanded condition o ure e crease
the fold ||n§oaneq>tdm/esrf wm%@%ﬂ%tmeﬂésthé%h&r A sadqpaate

\cont-gur at i Opehtrdddy ¥F tHe ASEFEORS %ﬂcﬁﬁ?e@bhﬁéoﬁhd@@fé&ﬁﬁg&ﬂal

“the honeyconb structdr.e, the apparatus of U. S. Patent
construction

1 In the construction shown in FIG. 3, the connection
of the adjacent cells is laterally offset from the center of
the honeycomb structure. Thus, the front face of each cell
has a greater amount of material extending between adjacent
cells than the back face thereof. By controlling this offset
and the amount of creasing along the fold lines 6’, 7’, back
face 4’ of each cell can be made so that the folds 7’ hang
out in the normal expended condition of the structure. With
this, no further expansion of the cells is possible. Thus,
S the pleated configuration on the front face 3’ of each cell
has no further tendency to pull out. To attain this '
construction, the creasing along fold line 7’ is made
sufficient to assist in the normal orderly collapsing of the
cell, but is not of sufficient strength to prevent falling
out in the expanded condition of the structure. The crease
30 along the fold line 6’, however, is made permanent where the
sharp angular configuration is desired.

20

In accordance with the method of manufacture of the

honeycomb structure, the apparatus of U.S. Patent No.
35 '
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suitably nodified, is wused. Accordingly, the disclosure of the =

- i's incorporated hereln by reference. 5 "FIG 4 of the
present application is a plan view of the apparatus of the '027 patent as
nodi fied in accordance with the teach8ys of the present invention. As *

'shown in FIG 4 a supply of foldable material 5 is provided by a roll 14 -
of the materi Lal . e thin fi of 10 | yest er plastlc DL,
Myl ar (tr R ?IOr’Qﬁ a@?ﬁé#&%&iﬁﬁé; iuﬁﬁ?és t BsergggéiXusF9
nentlonedﬂihayosgrelutlaheoﬂoamtpiﬁentﬂmse&meorpbrateaohehedaybqnb '
structur éﬁg&the supply roll 14, the length of material is directed

ar ound the gur e roller 15 and through the alignnment block 16. The
material is then creased by passing it through a creaser assenbly 17. This

creaser assenbly, a?IéhOW“dfqéﬂéi§£§i$] éﬁf%%%a@ﬂ&ﬁtiﬁ hobmﬂhfuiéﬁ"Bf

cooper8ting creaser wheels 19. Th eri pheral surfaceé

and as a ¥h@ghRParatuscof;the p%@%%eﬁsm@dgﬁéﬁﬁn ny G%r%%reaser
wheel s, aypeh'thé teachdn fg@ W&é‘rﬁréﬁmdinﬁeﬁﬁioﬁﬁt epsalgshowh die si de

A B e g e S R T N TR
tgegeﬁf rfioerthhecnn&lmiaiyuﬂﬁﬁfggit grbelapthiasf?ﬂnamﬂhndeggo
f ol di rlg rgﬁ'gégtég pé.#ﬁ% ﬁ%ﬁl}a iaal E?gl I neageﬂgtgn T é tc:s‘r?:lez"lfﬁlserg1r ol I er

19 and a thésenpreviouslyrmentinned, fm\aing sinidar Orog@ltﬁt@bl\ﬂth t he
f ol di 30 |
ol ding neg fﬂb&&g&&t&@sdfdier#&f?ébﬁ e%{—eétagetéo fmo Ion g;s 1y al ong

the crease |1 nes | t"udi hal-y

edges 8 aFeld dfer the: 1ength Rf Matexial isnd gF‘E&F@rHﬂ°““ lﬁ@9f9H¥#%g\hg
done progFerserchys and hmﬂomjn hertd aPighibehti 516&& 1&r.0uahe ifatePpd Bt uS.

The f?Ldeg ¢ ghté%ﬁdg;&”%y prEL{héﬁigaéhragah creaser assembly 17.
This creaser assembly, as shown in FIG. 5, includes a backing .

. roller 18 and cooperating creaser wheels 19. These wheels
have sharp peripheral surfaces, and as a length of material 5
passes between the backing roller and creaser wheels, a pair
of creases 6 and 7 are formed in the material on one side
thereof. These creases define fold lines of demarcation
between the opposite longitudinal edges 8 and 9 of the
material and the central section thereoft. ' |

20

From the creaser assembly 17, the material passes .
around two folding rollers 20, 21. Aas with the apparatus of \uayj
the ‘027 patent, these folding rollers are offset from a
straight line between the creaser roller 19 and a folding
mechanism 22. These folding rollers, together with the
folding mechanism 22 fold the length of material 5
longitudinally along the crease lines 6 and 7. The folding
is such as to fold both longitudinaly_edges 8 and 9 over the
one side of the length of material. This folding is done
progressively as the length of material is fed through the
apparatus. The folded condition of the length of material as

25

35
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- 9- it exits fromthe folding mechanism?22 is showmn in FIG 6. As there ..
seen,” the*fol ding I'eaves the | ongi tudi nal edges spaced from each other. 5 @
- After folding of the material, it is directed through a crinper assenbly 23
~which is conpri-sed of facing crinp rol l erg24 and 25. These rollers are

- al |‘g'hed wi th each other and overlie one or both of the fold Iines 6 and 7

to'wd ghtly press and squeeze the material so as to forma-10 permanent

‘folds along eithekies gebh ehet ffmailﬂqgaﬁcrmpﬁwimyg shewhainr exel 6he

,material, this c e necess er,i al has
“the charact eri%tﬁ}gg sFﬁ\é pme?l"g‘%tiﬂq hepYes atoﬁ/e d}%?g%‘ég ngt fdges,;
patent, the cspaped fremnmihyh?dthert.d be utilized. 15 Also with such
~material, the fold can be assured of being permanently set by further
passi ng,t he fol ded material around the peripheral surface of the roller 26

“which isihgated. This r3fter felding ebihematenials it isrdizected 28

| |1
o s, per marrpodt & BFlAphr WRedhL 2 nqm]’ff'g{ r%‘i‘"%aﬁéﬁﬁ%u?g SReLbE’ o
need not be | fELEBcTOMALES ?Heﬁ#& @5-al kAllexsaxe; aligned F'éitphéla‘:h
ot her struct upERef#PanAlcovesdied'ond ¢ Bl 6116:1{0'Qbidnrinésaadaﬁdal‘leto

" Some si tuct FORELY, Prigs Aol Mavipane Hie naresiel A5 70k tRFOTRoRG || nos

in both ory elpémnéntheoﬂ.dseamg tﬁ.ﬂtmlomchmoub theset lineslnst ead,

it my be Bespggpl gy A nl skl o ol M0 L1 | P88 UEL L B U

cells coIIapse n-an orderl
‘material, it m%de9§cbedmr§bl t fhere the n@t#@isl 2b8839h831 as nore

ful'\y descri béﬂafﬂci:@fis%&éso%tfe%e iﬁfﬁ of i P ﬂaééfia?eaﬁ'éﬁo%QE I:erlt

guide rollers he strip of, material 10 iIs grogre55|ve
‘the sane di re@?on 33 Pﬂ&%'dﬂ% opimper assembly 2 uld be utilized.

15 Also with sqch material, the fold can be assured of being
permanently set by further passing the folded material around
the peripheral surface of the roller 26 which is heated.

This roller and the cooperating press rollers 27 and 28 apply
rolling pressure across the entire width of the material to
set the crimps permanently at a sharp angle. Again, the

20 roller structure 27 and 28 need not be included where the
material does not require its use. Further, other structures
may be used, provided that the fold lines 6 and 7 are
properly set to maintain the angular configquration shown in

\VJ " 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. Instead, it may be desirable
to have fold lines which only aid in assuring that the cells
collapse in an orderly fashion.

After folding of the length of material, it is
directed around suitable guide rollers 29, 30, 31 as more
fully described in the ‘027 patent. As the material passes -
between the guide rollers 30 and 31, the strip of material 10

is progressively fed in the same direction as the foldable
35



_.O- materi al and into overl yi ng relation therewith. Mre specifically, it
’[}fed into overlying relationship with respect to the side of the nmateri-al

5 over which the |ongitudinal edges 8 and 9 have been fol ded. Pri or to 5
effecting this overlying relation, the side of the strip material 10 faci ng

. away fromthe folded materials 5 is coated with adhesive 33. This i§ done.

by passing the strip materi al bet weer@r pair of rollers 34, 35. Roller 35_,
is supplied with the adhesive froma source 36. 10 In the enbodi ment of the

honeyconb str Bf ire sh in ;553 t he edges, of the strip materi al
are adher®Rtenialcands; H§°SG’P’ J’% Q‘F\’emFo evithrt UMPX® edges 8
and I9 | specificallly,t hts ist h!e&tirnﬁb {mfjﬁ 51n40ren§§ibﬁshe§ m?ttgx bet

over | appi udi n es an cat ed between
themeyui{$§9é+ge€§fkp ﬁ %vﬁﬁvghﬁsg ded. For
this pur ptmzhudina@nadgenemandsm aﬁves lpeem fielldedhi sPrdolraticsm may be
of any s n C nt f Qled e and 9
of t hebf :#%E%:‘Eiﬁgt éﬁi& E:’lk"#}o en con |i(:)?€1ﬁ% éw +E8508rke§gev%%%&gastri

mat eri al matenial) lgnfnp Y fm mttqbdgd nateripls Saide iaga be

fed into Qyen! iaﬂéﬂﬂvbebét ' omd s oré! Kip §3h§ rtﬁk thr‘i ‘i{aﬁ&‘i@ls
alongtheﬁatho rrent of &?efoldable ma ﬁaﬁthr ap aratus
r

25 After R %"?ﬁpdabpé FaPé"rlr& %c?‘“hé’%tm? P2l EOBHEP@'

al i gned ithevadhgsiver €rom anwource @6, naterials are fed around the roI | er
31 and into a stacking area. -There they are wound on a stacking arm 37 and
into ap30 continuous | oop with successive portions of the materials
over | yi ng precedi ngIpotheoembotimentrof thel heoneycombf stractate mhown of

fol ded ang, spf&8. Mt ghia2k ,Othe ediél df' khe strip material are adhered \‘/
- to the inside surfaces above the folded longitudinal edges 8

and 9. In order to do this, the strip material 10 must be

fed into overlapping alignment with these longitudinal edges

and located between them and the side of the material over

which they have been folded. For this purpose, an aligning

mechanism 37 is provided. This mechanism may be of any

suitable construction to open or maintain the folded edges 8

and 9 of the foldable material in open condition so as to

receive the strip material 10 and align it properly.

- Alternatively, the strip material can be fed into overlapping
relation with the foldable material at other points along the
path of movement of the foldable material through the i \./

apparatus.
25

15

20

After the foldable material 5 and the strip
material 10 have been aligned in overlying relationship, both
materials are fed around the roller 31 and into a stacking
area. There they are wound on a stacking-arn 37 and into a
continuous loop with successive portions of the materials
overlying preceding portions. This forms a plurality of
stacked layers of folded and strip material on the stacking
arm. During the stacking operation, the adhesive 33 on the

35 strip material is pressed into engagement with the facing



- material i's pressed into engagement with the facing side of the fol ded
"mgterial of the |ayer overlying it. This adheres the exposed section 13 of
"the strip material to the overlying |aye®lo forma unitary stack of closed
expandabl e "cel | s 5 After the desired anmount Of fol ded material is stacked
.on@,estackr th.is.s vere m t he supply, conjng from

t
"guide roller tme g%?gag?“?‘ﬁé’iP offa gx?eyreé'ﬂ MPEINIRG, ikt t aFhis
stack of cel Iadhﬁrés nthe égposedt seetishowd iof RiHe skrif tﬁMidB'ﬁo the

| ayers of th tebNE u t fceII
i %r te | engt E’J%ﬁefg%%g t{’r F&rg @qgg I gyeafq{)ff %?Pi)ﬁ
rail structuraeld®®. and 39 15 Where it is desi red to produce t he

~structure shown in FIG 3, the folding of the opposite edges of the |ength
. of materia? is adj ust ed b fol di na t hem over onto the center section of the
@

“length by different wi dQﬁ er stha desived, amouate afe qurct;narter#el is
.l ongi tudi nal satksked &n metbeaénmﬁghaeh avten:hd liehgtH diasl s’?éwﬂé!ﬂedhfréﬂ d

line 6 to a 20 w rea an the.fol di t he di nal edge
~along the foltéi? ‘Hgé‘gi‘g ’Ee': FORs IRAAGEL ggqrr ﬁ"ﬁ’g% t}’sﬂ of e
requi red of t]rnpp:rmesevmedstQQIbm ahnnipamos&adh@ﬂ:wém | of ﬂinibe
- strip materi gl n]qocﬂ ajgr y ffs S

. the 85 cottructd on %@?@Bigngﬂshegfro ace a'ec}sneé%h foé*eﬁ "#

- nore mat eri all SR &R ke pEEteintedp apunbercpLs unitarh stacks fqtece.'nbseof

Thus, if no mirdtdaergth i meonoaeyeaassatmc%hfz@tﬁd egsngmr%&tfhe A

f ade_of i%@%@g%m@é‘” EHLt SEFRFERESE 3Beand Mfoch wil | not fall out
~over a period of extended use. Effectively, to produce this result, the
Iongitudiagl edge 9" I splglgefle O¥E" ablfred to produce the structure shown
in FIG. 3, the folding of the opposite edges of the length of
material is adjusted by folding them over onto the center
section of the length by different width distances. With
reference to FIG. 7, the longitudinal edge of 8’ of the
length of material is folded along the fold line 6’ to a
width greater than the folding of the longitudinal edge 9’
along the fold line 7’. FIG. 5 shows in dotted lines the
adjustment required of the creaser wheels 19 for this
purpose. The connection of the strip material 10 to these
, laterally offset edges 8’ and 9’ will result in the _
. 25 construction of FIG. 3 and the front face 3’ of each cell
will have more material extending between adjacent cells than
the back face thereof. Thus, if no more than a minimal or no
crease is effected along the fold line 7/, this fold will
hang out when the cells are expanded and the other face of
the honeycomb structure will have pleats which will not fall
out over a period of extended use. Effectively, to preoduce
this result, the longitudinal edge 9’ is folded over the
crease or fold line 7’ by a distance equal to half the
distance any one cell extends between its adjacent cells in

arm Duri ng the stacking operation, the adhesive 33 on the 35 strip

20
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. gé%?se or fold Iine 7° by a distance equal to half thedistance any one

extends between its adjacent cells in 35 -12- the normal expanded
condition of the honeyconb structure. This distance can be easily
controlled to accurately produce a st¥@mture with a precise height inits

expanded condi tion.
An expandabl e hone

defi ned b§Re PPEPAL; ¥

5 15 20 25 30 35 - 13 - *cLMS* CLAIMS 1.
conmb s ture structed of folda erlal and =
srdesh st oian \F Bl chapeyERRb. sBruasita, of The

ot her, eam;ﬁaaﬁ.seinadj wmbe:cdds;ineumtmnednnecaeduh-ptem Ip:(bﬁzc:?é

naterial i i p e fr I

| ongi tudi%g+€€“giu?§e%g%h & B eac% 4’ sf%g% ?P g‘@ldte %S:f Nabl e
material having its opposite Iongltudlnal edges folded over one. side of the
material and connected to said strip nmaterial. 10 2. A
honeyc8nb structure according to claim1, wherein the opposite |ongitudinal
edges of ‘the foldable material are spaced from each other by a

pr edet er mi ned. di stance. 3. A honeyconmb structure according to claim 2,

15 wherein the front face of each cell is spaced fromthe back face thereof

by a distance equal

10
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to said predeternlned



2
distance. 4. . A honeyconb structure according to claim1, 2, or 3, F
wher €i n each cell is connected to the next adjacent 20 overlyl ng cell ‘

~agross the entire spaci ng between the frontp and back faces there‘T 5. .
A honeycomb structure according to claim4. wher
adhesi Ve surface on one side thereof W|th 25 mlm”"milm”mwn ng| tUd' nal
edges tker eof di sposed between the foldex3 aver e$ amnd wnes s
fol dabl e material and adhered to the folded over edges and ii) the centre
section thereof adhered to the bottom of the overlying next adjacent cell.
30 6. A honeyconb ‘struct ur€l&¥®rdi ng to any one of the
predezerplne? clains 1whgremm Eh@aﬁﬂﬁbﬁefh@ﬁe?ﬁo?ﬁcEt?ﬁbkubéscﬁnSEQQEE$d
amount of nateria endi_ng he ent cells an_the back face
t hereof . 7. ﬁgﬁééfoﬁﬂtgf ﬂétﬂpg 88§8P8 §Yt8 ery ﬁ%%p SEmhereln t he
front face oﬂoasomudemhlﬂubbuaegdéng cells,- Onenghtbdpnafl9hex9§h§rng

crease ”H'nt%b@h”@a&%'foﬁagab@n%ncGE!H|Béiﬁgnihﬁeiébhﬁéctédtbf B05HRL
expanded gondltlon of ?ure

e st r C
accor di ng>t 0 °f FAkeria é Wﬂéf@ tﬁ@pﬁée ef EsmofaéﬂcﬁAEQPFféx?é ﬁ§£?ﬁ
strai ght p|anedbemmeeﬂsSépoqé&pdeenﬁlyeptsthﬁ chdlaoand| eaghareibl Eendltlon
of thg BF”GYQPEQt%h%F@HUthh9the fAlEibiébhit&kldQWhSGYﬁglﬂﬂsCG€F655tég anf
expandabl e- cql | a on e o
thg precedlng gﬁgiﬂg : %gﬂ% ?E@a $¥§bgngagg§£ §§ Eﬁ%aﬁ%&% éconb
structure cosphnectgd: ke §Pé§sS&FiPa?aéeﬁﬂ?ﬁuously feedi ng a conti nuous
| engt h of 1pol dabl e ‘mageri al Al adgey¢dmbakkyuetusai dctépgifig to claim 1,

A\ wherein the opposite longitudinal edges of the foldable
~ material are spaced from each other by a predetermined
distance. _ '
3. A honeycomb structure according to claim 2,

15 whetein the front face of each cell is spaced from the back
face thereof by a distance equal to said predetermined
distance.

4. A honeycomb structure according to claim 1,
2, or 3, wherein each cell is connected to the next adjacent

20 overlying cell across the entire spacing between the frontp
and back faces thereof.

5. A honeycomb structure according to claim 4.
wherein the strip has an adhesive surface on one side
. thereof with:

'K/»\/' 25 i) the longitudinal edges thereof disposed between
the folded over edges and one side of the foldable material
and adhered to the folded over edges, and

ii) the centre section thereof adhered to the
bottom of the overlying next adjacent cell.

30 6. A honeycomb structure accofding to any one of
the predetermined claims, wherein the front face of each
cell has a greater amount of material extending between the
adjacent cells than the back face thereof. -

7. A honeycomb structure according to claim 6,

35 wherein the front face of each cell includes a
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b) progressively folding both |Iongitudinal edges of the length

o | dabl e material over one side thereof; c) progressively feedinga

| ength of strip material in the sane direction as the fol dable material and
into, overlying relation with said one side thereof; 20 d) feeding
the ol ded length of material with the overlying strip material intd a
continuous loop in a stacking area W fly successive portions thereof L

overl¥ying rec?ding portions to forma plurality of adjacent stacked
| ayers; 25iongitudinallyqexkendingtpeeasemaiptainingisaidelace din awer
edges of tawghbacabbrfigaeatbdbn {n thenmctnal ékpandédpcomdEtionh 6f the

overlying i@%eﬁoﬁgyégﬁg %999c£9r30r”‘a unitary stack of cl osed expandabl e
d g ¢

cells; an severing the layers of the_ |oop into at | east one
unitary stack of ce®ts ofArhopexcombgshruqiure acerding kR F M To claim
10, whes eciwhébheintthe batkerfatei of ceackrctell textondedinversedgpghof the

f ol dabl ' ' h i i id 3 '
oop. 15, BLgh Delblh b814 Ha)EECLETCALEE O LR ofda Pxfliaed 00,
material i80B@itiom 08 khe hopeyeombi BRIUFtRI@he one side of the fol dabl e
material after the §polding tditsable window covering codpfidinglan A

Fﬁéhfﬂngg EEphaFabEeCcoLIAREIBY pReLbe FNP noRERANE SOREERRILIGhC, oo
and i nt¥0 | @f cany | 9ne paf cbhe PEEFOI DIt HLlAMMYect to each other; and 5
feeding the strip npgeri ah methednof hEabh ol ceeing ngn tebawdasliges of the
fol ded material oRd 1080068  SompreafiRl ¥hd sidifs! gpg! tudinal edges of the
strip matertal*arigned in _~ _ L N - T
_ a) continuously feeding a continuous length of \_/ ,
foldable material longitudinally of said length; ' ' N
15 b) progressively folding both longitudinal edges of
the length of foldable material over one side thereof;

c) progressively feeding a iength of strip material
in the same direction as the foldable material and into
overlying relation with said one side thereof;

20 d) feeding the folded length of material with the
overlying strip material into a continuous loop in a
stacking area with successive portions thereof overlying
preceding portions to form a plurality of adjacent stacked

_ layers; ' -

25 e) connecting the strip material to the folded over
edges of the foldable material; | ST

f) connecting the strip material to the overlying \“j\./
layer in said loop to form a unitary stack of closed
expandable cells; and h

30 g) severing the layers of the loop into at least
one unitary stack of cells of finite length.

11. A method according to claim 10, wherein the
strip material is connected to folded over-edgés of the
foldable material prior to the feeding thereof into said

35 continuous loop. R { : :
- 12. A method according to claim 11, wherein said
length of strip material is fed into overlying relation with
the one side of the foldable material after the folding

thereof.



overlapplng relation with the fol ded over edges. 14 A_néthod accordi ng
to cl'aim 13 and further 10 conprising the steps of applying adhesive to th

sizde of the strlp mat eri al facing away fromtl; Il mﬂnefol ded
material prior 'to feeding the strip materi al mlmmlﬂ;l E" I d edges and
the-one side thereof. 15. A net hod of fabricdtihg 'an "exfandabl e 15
honeyconb structure conprising the stepskSf~ a) continuously feeding a

continuous | ength of 1gldabhemauhealahcbeaﬂhéuébn@i$Ymoi2Sﬁﬁ& kfpg%aﬁl

| bot h t f.fth
Pt or ot overoBBrteifa Phd sBpBLIHE' BBlafRgeng’ 1ongs t&dfiat aathiof
| ength of stEhp faidabie WﬂtPﬁéa%aﬁ’éedltbetboﬂ stde hehé néalfibdmd N o | aI and
over said onpasédallipes ﬂéeddieDéQﬂbﬁSﬁiﬂﬁ|Ve@ﬁé@@'ﬂ& @@@@ $EK§EIL%g@al

d f th n_overl ap 5 mnth
the T ongi PudfRanag Ehe ?L?ﬁﬁ BoFREERL o ble ) SHEDEAS 8| LT o

| ongi t udi nal eggest efidthg fetdednmaterial sandpthetene a$1¢e<ptimbo£)wfmd| ng
the fol ded | engt hongitalidakl ceagesr bl tmt&m? ®md€d P {BLLr{

t I fackin ssive rtio s thereof
over| SPﬁSSpr§§§d#%53b§s??s%39rsnfm bt 181578 Gyen st acked
| ayers; f) connectingléhe ahigethod dg@%ondlmmetdcﬂlhﬂﬂeﬂ3nnuﬂ|£nrthut1:he
strip rratml abmpaﬂemgrtha)seeﬁae&fl W&@ le of "fHe 35

mat eri al to for a unltar close
expandabl e c%??% ﬂ%¥ﬁ£f§e€%?{m@ TY@YWE 41ﬂﬁ)9§ﬂ§?%u £qlded one
unitary st achaberbal | BT rftcmfeed%mgtthe st:ﬂ;ﬁ-m&lﬁria%bmm adeor di ng

toyclaim 15, ol @é@i 6dgée ARdOthe b s paoghédedde fol dable material are

foleed over | 15, A method of fabricating an expandable

15 honeycomb structure comprising the steps of:

a) continuously feeding a continuous length of
- foldable material longitudinally of said length;
b) progressively folding both longitudinal edges of
the length of foldable material over one side thereof;

20 c) progressively feeding a length of strip material
in the same direction as the foldable material and over said
one side thereof; _ _

d) progressively aligning both longitudinal edges
of the length of foldable material in overlapping alignment

25 with the longitudinal edges of the strip material to leave
at least a centre longitudinally extending section of the

U strip material exposed;

' e) feeding the folded length of foldable material

with the strip material into a continuous loop in a stacking
30 area with successive portions thereof overlying preceding
portions to form a plurality of adjacent stacked layers;
f) connecting the aligned edges of the foldable
material and the strip material together;
g) connecting the exposed section of the strib
35 material to the overlying layer to form a unitary stack. of
closed expandable cells; and
h) severing the layers of the loop into at least
one unitary stack of cells of finite length.

.



the |ongitudinal edges of the strip material to | eave onl centre
(ggfectlon t her eof exposed for connection to t overlying layer in the

N
- e

oop. 17. A met hod according to claiml16, is applied to %
the entire side of the strip material faC|n E‘“ n“m“‘m si de; of the
fol dabl e material before the |ongitudinal @ 6l dable material -

.

are 10 fol ded over the Iongltudlnalnggges of the strip material. 18. Aadf
met hod according to any one of cl al- 10 to 17, wherein one |ongitudinal ~
edge of the fol datlée. nathemethod jacqqnding derckaim difo yhereimer by a

;gggfé. ‘r’]"' q%rg; Lﬂllﬁialinlfale e, d@ﬂ?‘lé lﬂ:]{}dﬁbﬁigﬁtﬂﬁal ared folked overet hod
I n er t t ol dabl
materi al §he f%ﬂ‘?ﬁf"ﬁ%& h“'e‘ie ‘&eo% tFJ ?é]q% &dﬂ } n%':ea(e%{qeua‘{m[% hal f ©
the di st atoe wmsmeuiommlmmbamch@%mnmu@q tQ Hdor nal
expan Crggp St ructure. 20. A net hod
ng to rj %HQYJMerel dabl o

accor he o f th f ol dabl
material is fol dedt®d ond BEHH ‘H‘i |§$Fe°%f’r£1“ g&'e‘)a &fr}%oﬁd J e cﬂed FI ng tg
mai nt ai n ddesierislappliebito the entitenrsidmiofykhe |mi|m nateemlrral

expanded %%ycoﬁgfﬂ&f mmwma rdlstwee fodable materilal An

Toforenchatprmithe Jongtcedinal sied hE e For il MG AL ool 11T

acconpnyfolpet ammgsthQZItmg#wbtnmb Qﬁ%%tﬂﬁ cthe rﬁj’- 'mdﬂ’e%&'bﬂﬂ)l structure
30 substantially agg! her enrm@ém& deserding v tdmy esré O ec X a0l me Ol Bisto

111 ust ra;f_ﬂ,g v('}f Fﬁ =~ one louga{]t(:juc?ug)al 'é‘d{é 9 Sthét £ A Hed a1 .

acconpan -
is folded over the one side thereof by a longer width than '\a/
the other longitudinal edge. .
15 19. A method according to claim 18, wherein the

other longitud1na1 edge of the foldable material is folded
over the one side thereof by a d1stance equal to half the
distance any one cell extends between adjacent cells in the
normal expanded condition of the honeycomb structure.

20 20. A method according to claim 19, wherein the
one longitudinal edge of the foldable material is folded
along a fold line and creased along said fold line to '
maintain the material thereof in an angular configuration in
the normal expanded condition of the honeycomb structure.

25 21. An expandable honeycomb structure
substantially as hereinbefore described with reference to \,/
and as illustrated in Figures 1 and 2 or in Figure 3 of the
accompany;ng drawings.

22. A method of fabricating a honeycomb structure

30 substantxally as hereinbefore described with reference to
and as illustrated in Figures 4, 5 and 6 or in Figures 4, 5
and 7 of the accompanying drawings. s




