SPECI FI CATI ON CONNECTED HOLLOW STRUCTURE AND PACKAG NG MEMBER TECHNI CAL

FI ELD 05 This invention relates to a connected hol |l ow structure

having a | arge nunber of parallel hollow portions-of “a predeterm ned

sectional shape, and a packagi ng nmenber. BACKGROUND ART 10

Corrugated fiberboards are, for mstancqh typical of a conventional nenber
o]

fabricated from paper sheets and having

|l ow portions parallel to one

anot her. The corrugated fiberboards are classified into Ato E-flute

corrugated fiberboards according to the size 15 of flutes,

and al so

classified into a single faced cogpggatradfifent board, a double faced
corrugated fi berboard, a double wall corrugated fiberboard and a triple
wal | corrugated fiberboard according to a difference in structure. 20
These corrugated fi berboards are used for form ng packagi ng boxes,

cushioning materials and ot heigod@caip siomwersseruterstd | y, a proposal has
been nade that a | ayered corrugated fiberboard be used for formng

cushioning materials for packagi ngp TFAURAGIENG MIRMERR f Or
and core materials of heat-insulating panels or the I|ke

fi berboard and the | ayered

TECHNICAL FIELD

-2- packagi ng,
The corrugat ed

05 This invention relates to a connected hollow

structure having a large number of parallel hollow

portions of a predetermined sectional shape, and a
packaging member.
BACKGROUND ART

10 Corrugated fiberboards are, for instance, typical

of a conventional member fabricated from paper sheets

and having hollow portions parallel to one another.

The corrugated fiberboards are classified into A

to E-flute corfugated fiberboards according to the size

15 of fluteé, and also classified into a single faced

corrugated fiberboard, a double faced corrugated

fiberboard, a double wall corrugated fiberboard and a

triple wall corrugéted fiberboard according to a

difference in structure.

20 These corrugated fiberboards are used for forming

packaging boxes, cushioning materials and other

packaging members. Recently, a proposal has been made

that a layered corrugated fiberboard be used for forming

cushioning materials for packaging, frame structures for



corrugated fiberboard nenber as descri bed above have the 05 foll ow ng

probl ens. Nanely, one of the problens is that the corrugated fiberboard
nmust be fabricated by the use of base boards, and as a result, it is not

" possible to freely select a material (i.e., base board) for the 10
corrugated fiberboard. Another problem2s that since the corrugated

fi berboard is one of so-called standardi zed products, there is restrictions
on selection of a void content (which neans a ratio of the sectional area
of hollow 15 portions to the whole sectional area in a section crossing at
ri ght angl es packiaging, eandbaaiomatieridlis ochduedicmswigting panels
corrugated fiberboard. A further problemis that it is not possible to
freely sel ect ox &d&t ilorkd. shape for the holl ow portions. 20 I n
connection with the above problens, a still further problemis that

cushi oni ng mat eri al s Theadarpuap fadhfilbarhrand andiihetkayerrtkagi ng
menbers which are formed by the use of |ayered corrugated fiberboards are
limted in selSOFEUERA tHderiRatthd@misT (3% RFShRed BPoverhayediheity
fromthe yiewpoint of design. Coincidentally, this problemneans that their
use is reffri I WIME PRI inmits. -3- A vyet further problemis

t hat several pieces base boards d linerpoard,. and besides, a |arge
nunber of steps are &&%ﬁ%ﬁ ER Q%gﬁr}?%aﬁ’f%bf%{“%oﬁag}é?gd €
corrugated fiberboard must be fabricated by the use of
base boards, and as a result, it is not possible to
freely select a material {(i.e., base board) for the
10 corrugated fiberboa:d.

Another problem is that since the corrugated
fiberboard is one of so-called standardized products,
there.is restrictions on selection of a void content
(which means a ratio of the sectional area of hollow

15 portions to the whole sectional area in a section
crossing at right angles to the hollow.portions in this
specification) for the corrugated fiberboard.

A further problem is that it is not possible to
freely select a sectional shape for the hollow portions.

20 - In connedtion with the abbve problems, a still -
furthe; problem is that cushioning materials, packaging
frame structures and other packaging members which are
formed by the use of layered corrugated fiberboards are
limited in selection of their hardness or the strength

25 of elasticity from the viewpoint of design.
Coincidentaliy, this problem means that their use is

restricted within narrow limits.



fiberboard, and as a result, an increase in fabrication 05 cost is

I nevitable. DI SCLOSURE OF THE INVENTION It is an object of the present

i nvention to provide a connected hollow structure, in which its nmaterial is
selected nore widely according to the 10 purpose, and a packagi ng nenber
conpri sed of such a connected holl ow st3ueture. Another object of the
present invention is to provide a connected hollow structure, in which its
void content is freely designed according to the purpose, and 15 a
packagi ng menber conprised of such a connected holl ow structure. A further
obj ect of the presentAiyeenfuobhés poopienvi 2 thatnseveralhpieoessofuct ure,
I n which the sectional shape of hollow portions is freely selected 20
accordi ng to thasewereds and biperheardg ardbeesidapri dclanvgespenbar _
connected hol | ow structure. A still further object of the present invention
is to provide @f cHteRet aBe heedvhred  ferufebrifatihngnai £QTRYFAREds and the
strength of elastic force and 25 w t hstandi ng strength are sel ected nore
wi del y accor di hPeePeaEd purpdsas ?anBBbEra?Pog“ﬁFFﬂs hésERRELFBRIBR t he
-4- material and the freedom of design of the void content and the

secti onal 98hap®®®F 18| 1BGYp5APL8ns, and a packagi ng nenber conprised of
such a connected hol |l ow structure.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to
provide a connected hollow structure, in which its
material is selected more widely according to the

10 purpose, and a packaging member comprisea of such a
connected hollow structure.

Another object of the present invention is to
provide a connected hollow structure, in which its wvoid
content is freely designed according to the purpose, and

15 a packaging member comprised of such a connected hollow
structure.

A further object of the present invention is to
provide a connected hollow strucé;re, in which the
sectional shape of hollow portions is freely selected

20 according to the purpose, and a packaging member
comprised of such a connected hollow structure.

A still further object of the present invention
is to provide a connected hollow structure, in which
its hardness and the strength of elastic force and

25 withstanding strength are selected more widely according

to the purpose, in cooperation with the selection of the



05 A yet further object of the present invention is to provide a
connected holl ow structure, which is fabricated through fewer steps by the
use of a piece of sheet, to which various kinds of materials are applied,
and a packagi ng nenber conprised of such a connected 10 hollow structure.
A yet further object of the present i-hverHion is to provide a connected
hol | ow structure which is used for various purposes. In order to attain the
above objects, a connected 15 hollow structure according to the present
invention is formed as follows. Nanely, according to a connected hol | ow
structure in adtiemtahmatd dfhe hEreedoyemf | deebgn opf thé avgid ncemeen bf
hol | ow structures of an arbitrarily sectional shape 20 are connected in
paral | el to .e®ad dihtersechipnak sapeRedablevwpertiersr cand &onpri sed of
a piece of sheet, and takes the shape resenbling a unicursal figure in
section. The PAKIHT Heember| gomprized©of ranfa rerprested capllayi ng of |
ordinary sheets, water-resistant sheets, .coated printing sheets having the
coat ed surfacStTufif¥zRed sheets, styrene paper (formed by solidifying a
-5- non-woven fabric into a_sheet-1ike shagg ?ﬁeneans of heating or using a
t

resin, foP3instance), Bh&ft BRrther -eRiech SRESFENT  HRYRDbAPRr 18
corrugat ed fit%gtg;g&?detgigoggggggg ggglgg ggructure, which is
fabricated through fewer steps by the use of a piece of
sheet, to which various kinds of materials are applied,
and a packaging member comprised of such a connected
10 hollow structure.

A yet further object of the present invention is
to provide a connected hollow structure which is used
for various purposes.

In order to attain the above objects, a connected

15 hollow structure according to the present invention is
formed as follows.

Namely, according to a connected hollo& struéture
in -a- first mode of the present invention, a large numbe:
of ﬁsllow structures of-an arbitrarily sectional shape

20 are connected in parallel to each other, and the
connected hollow structure is comprised of a piece of
sheet, and takes the shape resembling a unicursal figure
in section.

The sheet may be freely selected from a group

25 consisting of ordinary sheets, water-resistant sheets,
coated printing sheets having the coated surface,

laminated sheets, styrene paper (formed by solidifying a



05 The hol |l ow structures adjacent to each other are bonded
together with an adhesive or connected or joined together directly or
indirectly through other nmeans. The connected hollow structure in the first
node shows cushioning properties depending on the quality of 10 a sheet
selected as the material of the connectgd-hollow structure or the sectional
shape and apparent specific gravity (i.e., void content) of the holl ow
structures, since the hollow structures are defornmed when an external force
is applied to the connected hollow 15 structure in a direction crossing

each hol | ow stayglwbeenThabe@BNEAtOdahshkew-3tikecshapei byt heahisr sff node is
suitable for use as a cushioning material, a packaging frame structure or

| i ke packagi nghaegbrg by tBKkhggausesdh,t fereliasttianicey ,ohaddpemdi ng on t he
sectional shape of 20 the hollow structures, and besides, may be used for
vari ous purpossembyhaeli pyassécokheledsholthawks paperyr eoxrriigasedit is
possible to fabricate a connected holl ow structure, which has the apparent
speci fic gravi Eybévrbodrdent ¢htip pdyeodidngndo sohenpur pose and 25 shows the
wi t hstanding strength or elasticity according to the purpose, by:freely

sel ecting @%he shape afiiesébotlilowals tanstugfest 186l jiagendy tex eashycdhean@tiehe
quality -6- of the sheet, as described above. Further, since the

connect ed hol | bangiedu togied heak sk thh @ns [fdhe siaee @3 iqepneahfd s doimegure in

section and is conprised of a piece of sheet, it is-possible to
together directly or indirectly through other means.

The connected hollow structure in the first mode
shows cushioning properties depending on the quality of
10 a sheet selected as the material of the connected hollow
structure or the sectional shape and apparent specific
gravity (i.e., void content) of the hollow structures,
since the hollow structureé are deformed when an
external force is applied to the connected hollow
15 structure in a direction crossing each hollow structure.
The connected hollow structure in the first mode is
suitable for use as a cushioning material, a packaging
frame structure or like packaging member by making use
of the elasticity or depending on the sectional shape of
—_ 20 - the hollow structures, and besides, may be used for
various purposeé by making use of the hollow structures.
Thus, it is possible to fabricate a connected
hollow structure, which has the apparent specific
gravity (void content) according to the purpose and
25 shows the withstanding strength or elasticity according
to the purpose, by freely selecting the shape and

sectional area of the hollow structures and the quality



05 fabricate the connected holl ow structure through fewer steps at |ow
cost. Furthernore, the connected hollow structure is designed nore freely,
and therefore, may be used for various purposes. 10 According to a
connected hollow structure in a second node of the present invention, in

t he connected hollow structure in the first node, the hollow structures

I ncl ude first and second hol |l ow structures each having a corner portion of
a convex angul ar 15 section. Each first hollow structure having the
corner portion directed toward one surface of the connected hol | ow

structure and g R | Hle & I CHTRELHER E@CAEGyd he ot her surface of the

connected hol |l ow structure and each second hol | ow structure having the

corner portion 20  dhiSH&d, tOWREd LR QohwEceedfREE16F &Psusonpect ed
hol |l ow structure and a partial circunference facing one surface of the

connect ed hol |Qyk&d rited Usagé eréSémbBing anurléersal efagup8Jenedéct 888 the
- first and second hol |l ow structures adjacent to each other have at |east a

25 part of sAmle i&ldSmpibéed 6AChudte€@CHE COnBEE, POEL LiONposHisDEMEE. The
connected hollow structure in the second -7- node is easily patterned
accordi ng &5 tfabpicppscthy seheetted hbklsecstonatusbaphRrangdhsfewesnf the
hol  ow structures, since the first and second hollow structures are forned
in an alt er natsteps aagehewt cessth t hat the '

Furthermofe, the connected hollow structure is
designed more freely,land therefore, may be used for
various purposes. |

10 According to a connected hollow structure in a
second mode of the present invention, in the connected
hollow structure in the first mode, the hollow
structures include first and second hollow structures
each having a corner portion of a convex angular

15 section. Each first hollow structure having the corner
portién directed toward one surface of the connected
hollow structure and a partial circumference facing the
other surface of the connected hollow structure aﬁd each
second hollow structure having the corner portion

20 directed toward the othér surface of the connected
hollow structure and a partial circumference facing one
surface of the connected hollow structure are formed in
an alternate arrangement, and the first and secohd
hollow structures adjacent to each other have at least a

25 part of side walls, which include each corner portion,

in common.

The connected hollow structure in the second



05 corner portion of each first hollow structure is directed to be
substantially reverse to that of each second holl ow structure. Further, the
first and second hollow structures are formed in a dense arrangenent, since
the first and 10 second holl ow structures adjacent to each other have at

| east a part of the side walls, which ithd ude the corner portion of each
hol | ow structure, in common. Therefore, the connected hollow structure in
the second node is suitable for use as not only a packagi ng nmenber, but 15
also a core material of a heat-insulating panel or |ike panel and a carrier
for carrying aeser Henteadilyamd stienped |ageoredindnvectike Potpese RY uct ure

formed such that the hollow structures are in‘garallel w th each ot her
Furt hernore, tSedamiingy the reakionak shape |3ndosize @pficthedhe bl her
t hrough a nechani cal nmeans by joining or conpecting_the first holl ow
structures tofdtiGtuseS FoktGoOrt Fies e A rSeerRd ope bloe Rt ruekyrrs
hol | ow structure positioned between the adjacent first hol]ow structures or
joining or cofsctiHPehe s bR M Brrangenettirduchotthetnen a
portion oh the corner portion of each_first hfi|0m1 tructure, positioned
between t A2 afJFRGt RUCHHP Hof 193¢t Fite b Reliow sRrugruge 4ifg to a
connected hol l pw structure in third.qgge of the presgnt,inyention, in the
connect ed hol I‘%ﬁes?tr%&ctm :b? nsﬁset%%t&]o‘?l Yoo’ “the ;?rgﬁaﬁnﬁ%ls%%%ﬁﬁd hol | ow
structures havg, a,09! NIPD&, g@f&ép&_eand
Further, the first and second hollow structures
are formed in a dense arrangement, since the first and
10 second hollow structures adjacent to each other have at
least a part of the side walls, which include the corner
portion of each hollow structure, in common. Therefore,
the connected hollow structure in the second mode is
suitable for use as not only a packaging member, but
15 also a core material of a heat-insulating panel or like
panel and a carrier for carrying adsorbents by applying
a layered connected hollow structure formed such that
the hollow structures are in parallel with each other.
Furthermore, the hollow structures are easily
20 connected together through a mechanical -means by joining
or connecting the first hollow structures together in a
portion of the corner portion of each second hollow
structure positioned between the adjacent first hollow
structures or joining or connecting the second hollow
25 structures together in a portion of the corner portion

of each first hollow structure positioned between the

adjacent second hollow structures.



05 the connected hollow structure is forned by folding the sheet al ong
folds formed on the sheet. Therefore, the connected hollow structure in the
third node is patterned nore easily, and also formed by machi ning nore
easily. 10 Further, it is possible to fabricate a connected hol | ow
structure which takes various shapes agcarding to the purpose by properly
sel ecting the sectional shape of the hollow structures. According to a
connected hollow structure in a 15 fourth node of the present invention,
in the connected hollow structure in the third node, the first and second
hol | ow structures i napedrdihy A& ddmiectied erstldwidtisitudd iihe
connected hol |l ow structure have a pol ygonal section including sides of the
sane nunber. 28ird mode ofuriheeprexed dinv@rntddrhe iaprites tethnsd dedv
structure in the fourth node, it is possible to design a connected hol | ow
structure whi bblfiakestrardtiire sShamte acoord mepde, ttte fiyxseanduch as a
connected hol Fow structure, in which hollow structures have a simlar or 25
non-sim | ar seeciomdalhosiape s tritdtermess havee o mprelgtgahdiloldesyt isdr ucnd e whi ch
is uniformin apparent thickness on the whole, and has a cylindrical shape,
a gutter-PPkethe conreeimsl heo Idlvan et ru g tures Hisp ef armeach oy | fasl dreng bche

desi gned by properly selecting the sectional size of the hollow structures.
Further, sinc&heled Hlgng fpldsidprmed an dhe idret shape of the first and

second hol | ow )
Therefore, the connected hollow structure in the

third mode is patterned more easily, and also formed by
machining more easily.

10 ' Further, it is possible to fabricate a connected
hollow structure which takes various shapes according to
the purpose by properly selecting the sectional shape of
the hollow structures. |

According to a cbnnected hollow structure in a

15 fourth mode of the present invention, in the cbnnectéd
hollow structure in the third mode, the first and seqond
hollow structures in portions other than at least both
ends of the connected hollow structure have a polygonél

section including sides of the same number.

20 Further, according-to the connected hollow ~

structure in the fourth mode, it is possible to design a
connected hoilow structure which takes various shapes
according to the purpose, such as a connected hollow
structure, in which hollow structures have a similar or
25 non-similar sectional shape. Otherwise, a connected
hollow structure which is uniform in apbarent thickness

on the whole, and has a cylindrical shape, a gutter-like



05 structures are of the same nunber, the connected holl ow structure in
the fourth node is fornmed by machining nore easily. Connected hol | ow
Structures in fifth to eighth nodes of the present invention are typical of
the 10 connected hollow structure in the fourth node. Nanely, according to
the connected hollow structure in the fg fth node, in the connected hol |l ow
structure in the fourth node, the first and second holl ow structures have a
triangul ar section. 15 According to the fifth node, since the

hol | ow structures have a pol ygonal section including the fewest sides, it

i s the easi estshapd,orandienrtel dsilom shepsheetthadl ike frody bdcdshbgiedy
machining, and it is possible to fabricate a connected hol |l ow structure
most 20  ef f byl @emdperlAccrlEaiging the sertiertald $ibdé onf stheichakown t he

si xth node of the present invention, the first and second hol | ow structures
have an i soscétaniatizesul Funther greingeryl the tsideguineluded i bm. ths
According to the sixth node, it is possible to fabricate a panel - shaped
connect ed hol Is®gtskangk stapevnfthe fivsorand rsegerd dellow ckness of each

portion, - 10 - by designing the first and second hol l'ow structures, for
i nst ance, 080 ﬁ#@ﬂ%tﬁéﬁl% skhe csane  pyEReTr thetsornectedhotlewe sane

sectional size, and to be arranged such that the base surfaces, of the first
and structure in the fourth mode is formed by machining more

easily._

Connected hollow structures in fifth to eighth

modes of the present invéntion are typical of the
10 connected hollow structure in the fourth mode.

Namely, accoraing to the connected hollow
structure in the fifth mode, in the connected hollow
structure in the fourth mode, the first and second
hollaw strqctures have a triangular section.

15 According to the fifth mode, since the hollow
structures have a polygonal section including the fewest
sides, it is the easiest to form the folds on the sheet
and to fold the sheet by machining, and it is possible
to fabricate a connected hollow structure most
20 effzciently.

According to.the connected hollow structure in
the sixth mode of the present invention, the first and
second hollow structures have an isosceles triangular or
-right-angled triangular section.’

25 According to the sixth mode, it is possible to
fabricate a panel-shaped connected hollow structure,

which is uniform in apparent thickness of each portion,



05 second holl ow structures respectively face both surfaces of the
connected hollow structure. Since a plane pressure acts on the connected
hol | ow structure, mainly on two equal side walls of each hollow structure,
t he connected holl ow structure shows w thstanding strength 10 against the
pl ane pressure nore uniformy in each pqgrtion of the connected holl ow
structure. Further, when the connected E@IFOM/structure IS exposed to a
relatively high plane pressure, the hollow structures are transforned such
that two sane-sized and angled side 15 walls of the hollow structures are

bent . Thus, the GQOUERLGE BEL! GYLSL UGHULE SAAROIBH brll GRNSteohe

pl ane pressure y uniformly 1n each portion o e .confiect ed

hol | ow struct ufgstEHERNCE, BECREIHAGE! Rnk8 sPls¥le BPE%:4 anlgunar?0  possi bl e
to fabricate a connectéed hollow structure, which is uniformin apparent

thi ckness of eggBtRehii @8 BdedoFatha GHneNdectalondnaRa Q) WA Waoke or a
sem - cylindrically channel -like shape, by designing the first and second

hol | ow struct uaegaigeds suehhanatl e BRseelstE fazes 0f AMGUIfArste@nidon, to
be of the sane height in section and to formthe base surface of .each first

hol | ow st rost usecbadr bwdlowhat ridtdiures eashetdsmd yhnddcavbotis igurdddes
(i.e., tointersect two equilateral surfaces at a snmall angle).
Furt her nore, ao€ottiengonaeidtedsihalllowdtructure . .possindec & plfamar i cate a
panel - shaped connected holl ow 05 structure, which is uniformin apparent
t hi ckness of pressure acts on the connected hollow structure, mainly
on two equal side walls of each hollow structure, the
connected hollow structure shows withstanding strength
10 against the plane pressure more uniformly in each
portion of the connected hollow structure. Further,
when the connected hollow structure is exposed to a
relatively high plane pressure, the hollow structureé
are transf&rmed such that two same-sized and angled side
15 walls of the hollow structures are bent. Thus, the
connected hollow structure shows elasticity against the
"plane pressure substantially uniformly in each portion
of the connected hollow structure.
Further, according to the sixth mode, it is
20 possible to fabricate a connected hollow structure,
which is uniform in apparent thickness of each portion
and has a cylindriéal shape on the whole or a semi-
cylindrically channel-like shape, by designing the first
and second hollow structures so as to have the isosceles
25 triangular section, to be of the same height in section

and to form the base surface of each first hollow

structure narrower than that of each second hollow



each portion, by designing the first. and second holl ow structures so as to
have the right-angled triangular section, to be of the sane sectional size,
and to be arranged such that one of the side surfaces including a 10 right
angl e faces each surface of the connected hollow structure. In this case, a
pl ane pressure acts on the connected holjhow structure, mainly on vertica
side walls and inclined side walls of thée hollow structures. However, the
connected hol l ow structure shows high 15 withstandi ng strength agai nst the
pl ane pressure, since the vertical side walls of the hollow structures are
arranged at predeheriinedslater ¥g 1ntAeaed! i @diia ateiRaCied dieldsow
structure in the seventh node, the first and second holl ow structures 20
have a quadrangyl ar spaiRedhggenal section. According to the seventh node,
it is possible to fabricate a connected holl ow structure which takes

various shapes accor dirggthe rindeeluhpedsditdctoazhe cdxec medeholiltovs

structure which has a panel -like shape 25 to be uniformin thickness 6f
each portion, pbsaibyle rdrifadbritzaee a panednstagdd esimgpdeda hyutliosr - | | ke
shape or the like, by designing the first and second - 12 - holl ow

structures0s o baracikuseecwdlichedis emifdomorigi mppardnie tWorakeetsed dfol | ow
structure in the eighth node, the first and second hol |l ow structures have a

hexagonal or meeshpeopddeal, dactdesigriig the firsghanhaeepndthaldiaw e of
t he connected hol | ow

structures so as to have the right-angled'triangular
section, to be of the same sectional size, and to be
arranged éuch that one of the side surfaces including a
10 right angle faces each surface of the connected hollow
structure. In this case, a plane pressure acts on the
connected hollow structure, mainly on vertical side
walls and inclined side walls of the hollow structures,
However, the connected hollow structure shows high
15 withstanding strength against the plané pressure,'since
the vertical side walls of the hollow structures are
arranged at predetermined intervals.
According to the connected hollow strUCEpre in
the seventh mode, the first and seéond hollow structures
20 have a gquadrangular or pentagonal section. ' —
According to the seventh mode; it is possible to
fabricate a connected hollow structure which takes
various shapes according to the purpose, such as a
connected hbllow structure which has a panel-like shape
25 to be uniform in thickness of each portion, or a
cylindrical shape, a channel-like shape, a gutter-like

shape or the 1ike, by designing the first and second



structure in the eighth node has a | arge nunber of side surfaces. Thus,
when the side surfaces of the hollow structures are of the sane size, the
connected hol | ow structure shows high w thstandi ng strength agai nst an 10
external force applied to the hollow structures in the length direction.
Further, this connected hollow structurgyshows nore flexible elasticity
agai nst a pl ane pressure, since, when the connected hollow structure is
exposed to a plane pressure, the hollow structures are 15 transforned and
absorb such a plane pressure. Furthernore, this connected hollow structure
I's suitable faoubsswastaubtapBsStbURhuEeal Spepaaliagergibad- shaped articles
such as linear fluorescent |lanps by inserting such articles into the holl ow
structures, for instameeordiing to the céanetdedghbllawcenpactadehdhl ow
structure in a ninth node of the present invention, in the connected holl ow
structure in ttieet heighthdmodelhiether §irahdasdcsedondl hollstr etkruceares
portions other than at |east both ends of the connected hollow structure
have a pol ygonaave5 a begagonalnoruniong podiggoohlt secsdms.nunber, and the
pol ygonal section of the first hollow structures is different fromthat of

t he secon®3hol | ow st r Bechr Beliaw strugcgurenafbéheotconngesedCbanrdowed hol | ow
structures in tenth and el eventh nodes of the present invention are typical
of the connect 88THeERE® dor theupéghtht medgi hes Soda@rggsnumber of maidel y,

according to the connected hol |l ow .
surfaces. Thus, when the side surfaces of the hollow -

structures afe of the same size, the connected hollow
structure shows high withstanding strength against an

10 external force applied to the hollow étructures in the
length direction. Further, this connected hollow
structure shows more flexible elasticity against a plane
pressure, since, when the connected hollow structure is
exposed to a plane pressure, the hollow structurés are

15 transformed and absorb such a plane pressure.
Furthermore, this connected hollow structure is suitable
for use as a frame structure for packaging rod-shaped

articles such as ‘linear fluorescent lamps by inserting

such articles into the hollow strﬁctures, for instance:
20 According to a connected-hollow ;fructure in a
ninth mode of the present invention, in the connected
hollow structure in the third mode, the first and second
hollow structures in portions other than at least both
ends of the connected hollow struéture have a polygonal
25 section including sides of the same number, and the
polygonal section of the first hollow structures is

different from that of the second hollow structures in



structure in the tenth node, either the first or second hollow structures
have a triangul ar section, and the others have a quadrangul ar or pentagonal
section. According to the connected hollow structure in 10 the el eventh
node, either the first or second holl ow structures have a quadrangul ar
section, and the others have a pentagonph section. According to the tenth
and el eventh nodes, it is possible to fabricate a connected hol | ow
structure which 15 takes various shapes according to the purpose, such as a
connected hol |l ow structure which has a panel-like shape to be uniformin

t hi ckness of aagho@pPréfosides.a cylindrical shape, a channel-1like shape, a
gutter-like shape or the like, by designing the first and second 20 hol |l ow
structures so as to heygnéctp@chéllsecétpictandsbynpeenenl gndekbeei/enght he
sectional size of these hollow structures. According to a connected hol | ow
structure in anddesfdh thdeppéséht phesabionhndest kgpical blfethennected 25
hol |l ow structure in the third node, either the first or second holl ow
structures in goaieotisdohdklowhabrattieasinbohb addshofmotlee connect ed

hol | ow structure have a - 14 - polygonal section including sides of the
sane nunbedy and the Namelyg,i actadéihgl kowther gonneetsedeppddbwvel y havi ng
pol ygonal sections different in nunber of sides. Connected holl ow

structures in shruetanehianyhesteobht medeh gdgberothehdipsdsent segeadt i on
are typical of :
P hollow structures have a triangular section, and the

others have a quadrangular or pentagonal section.
According to the connected hollow structure in
10 the eleventh mode, either the first or second hollow
sfructures have a quadrangular section, and the others
have a pentagénal section.
According to the tenth and eleventh modes, it is
possible to fabricate a connected hollow struqture which
15 takes various shapes according to the purpose, such as a
connected hollow structure which has a panel-like shape
to be uniform in thickness of each portion, or a

cylindrical shape, a channel-like shape, a gutter-like

shape or the like, by designing the first and second
20 hollow str;;tures so as to have a special section, and
by properly selecting the sectional size of these hollow
structures.
According to a connected hollow structure in a
twelfth mode of the present invention, in the connected
25 hollow structure in the third mode, either the first or

second hollow structures in portions other than at least

both ends of the connected hollow structure have a



t he connected hollow structure in the twelfth node. Nanely, according to
the connected hollow structure in the thirteenth node, either the first or
second hol |l ow structures have a triangular section, 10 and the others

i ncl ude hol | ow structures having a quadrangul ar section and those having a
pent agonal section. According to the_pqﬂpqpted hol | ow structure in the
fourteenth node, either the first or second hollow 15 structures have a
triangul ar section, and the others include holl ow structures having a
triangul ar section and those having a pentagonal section. According to the

thirteenth an nt @@g§§; | d1.18 I d nect ed
hol | ow struct g’r elq}z%;‘?ﬁ]i ch ta eslr%/%]Fl’li%lur?s a(%af %ﬁ)c%l?%i %ﬁ% gl_“?ﬁtggpphr pose,
such as a conng( §hd Y ESIHCIMEE WY L NDSrdc PAPSS -rédsecshvpry 0 be

uniformin thickness of each portion, or a cylindrical shape, a

channel -1i ke sﬂm&:% P dSal | d&o SAPPADFEdPEnt | K8, niib &L Sé HNé 1dled he

ot hers of the 25 I rst and second hol |l ow structures to have a speci al

section, and by propardnhé&etaTindldwes 500t t0Nés Sh Zeh DftédetNoahOW
structures. - 15 - According to a connected hollow structure in a

fifteent hoBDodeEir i den ¢l afedés | G cttie Opreddret f Lneéntbon secontybdtadvo £
structures in portions other than at | east both ends of the connected
hol | ow st ruct urlee i crinelet®d hdibldwvs stuctire einrespetveVELy hade ng
pol ygonal sections
Namely, according to the connected hollow
structure in the thirteenth mode, either the first or
second hollow structures have a triangular section,

10 and the others include hollow structures having a
gquadrangular section and those having a pentagonal
section.

According to the connected hollow structure in
the fourteenth mode, either the first or second hollow

15 structures have a triangular section, and the others
include hollow structures having a triangular section

and those having a pentagonal section.

According to the thirteenth and fourteenth modes,

it is possible to fabricate a connected hollow structure

20 which takes various shapes according to the purpose,
such as a connected hollow structure which has a panel-
like shape to be uniform in thickness of each portion,
or a cylindrical shape, a channel-like shape, a gutter-
like shape or the like, by designing the others of the

25 first and second hollow structures to have a special
section, and by properly selecting the sectional size of

the hollow structures.



different in nunber of sides. Connected hollow structures in sixteenth and
sevent eenth nodes of the present invention are typical of the connected

hol | ow structure in the fifteenth node. 10 Nanel y, according to the
connected hollow structure in the sixteenth node, the first and second

hol I ow structures include hollow structdres having a triangular section and
t hose having a quadrangul ar or pentagonal section. 15 According to
t he connected hollow structure in the seventeenth node, the first and
second hol | ow structures include hollow structures having a quadrangul ar

section and those hayiR8AiR§NHRIF¥onh@cited hodQow structuAeCAdiang to the
si xteenth and seventeenth nodes, it is possible to fabricate -a connected

hol I ow struct g etWBheh MBKES o¥atheUpredenes iaveaitdiony tthe ey pege, such

as a connected hollow structure which has a panel- like shape to be uniform
i n thickness gtceaahhpQNowddtrdiztudles iy lpordriiced othtagre, timrc lethriadadt ke
shape, a gutter- |ike shape or the |ike, by designing the hollow structures

ot her than t hbsehhawidag ofhahe icongidctied hollbiv -stsexitire timdlaxde a speci a
section, and by properly selecting the sectional size of the holi ow
struct uregs Ahodldivng thracet v espbdinlvely dtaviotqirmm Ivgemakisgntgansh node
of the present invention, in the 05 connected hollow structure in any of
the fifth, sedddftfierent in number of sides.
Connected hollow structures in sixteenth and
seventeenfh modes of the present inyention are typical
of the connected hollow sfructure in the fifteenth mode.
10 Namely, according to the connected hollow
structure in the sixteenth mode, the first and second
hollow structures include hollow structures having a
triangular section and those having a quadrangular or
pentagonal section.
15 According to the connected hollow structure in
the seventeenth mode, the first and second hollow
stfuctures include hollow structures having a
quadrangular section and those having a pentagonal
section. |
20 According to the sixteenth and seventeenth modes,
it is possible to fabricate a connected hollow structure
which takes various shapes according to the purpose,
such as a connected hollow structure which has a panel-
- 1like shape to be uniform in thickness of each portion,
25 or a cylindrical shape, a channel-like shape, a gutter-

like shape or the like, by designing the hollow

structures other than those having the triangular



tenth, thirteenth, fourteenth, sixteenth and seventeenth nodes, one side
surface of the first and second hollow structures in portions other than at
| east both ends of the connected hollow structure forns the partial 10
circunferences (i.e., partial circunferences facing both surfaces of the
connected hol |l ow structure) of the firsﬁ and second hol | ow structures
descri bed above. The connected hol | ow stfucture in the ei ght eent h node has
an advantage in being fabricated without 15 forming irregularities on the
surface. According to a connected hollow structure in a nineteenth node of

t he present in¥8?¥&89’tknhEQ% %gggggﬁﬁg %%%kqﬁgptQﬂﬁfqéfﬁggﬁﬁﬁgygighteenth

node, the partral Crrcunferenc irst hdllow s res-20 and

th f th 29| | : : ' t her,
and the conmoct SACHATT ButhEr BEr oS ts A onaa] ke aano 4ia dparedi®t her

substantially unifornhggggggﬂgng hiRetted! Mo 10N &AL HiHld QW Hd ucture

In the nineteenth 25 both surfaces of the substantially snooth

panel -1i ke ShaEQ?h%EantReh%%r ®f ItheS Prleddn® fiveit8das, aPaqegi ng menber
for packaging arficles, and besi des, - 17 - a core material of a

heat - i nsul @51 ngoRARBRIe@ No1H/W YA thRAE|in AGROIIE Nthd G i IPNNRGIAAHO! | oW
structure in a twentieth node of the present invention, in the 05
connect ed hol | @anttr,Udhiie deh tihe Rudtierait, Midéeddth and seventeenth
modes; one side surface of the first and second hollow
structures in portions other than at least both ends of
the connected hollow structure forms the partial
10 circumferences (i.e., partial circumferences facing both
surfaces of the connected hollow structure) of the first
and second hollow structures described above.
| The connected hollow structure in the eighteenth
mode has an advantage in being fabricated without
15 forming irregularities on the surface.

According to a connected hollow structure in a
nineteenth que of the present invention, in the
connected hollow.struétdié in the eighteenth mode, the
pértial circumferences of the first hollow structures

20 - and those of theusecond“hollow structures are
respectively connected together, and the connected
hollow structure has a panel-like shape to be
substantially uniform in apparent thickness.

The connected hollow structure in the nineteenth

25 mode has both surfaces of the substantially smooth

panel-like shape, and therefore, is suitable for use as

a packaging member for packaging articles, and besides,



partial circunferences of the first hollow structures and those of the
second hol |l ow structures are respectively connected together, and the
connected holl ow structure has a cylindrical or gutter-like shape 10 on

t he whol e. The connected hollow structure in the twentieth node is suitable

for use as a frame structure for packaglkng bottles or like articles having
a rod-shaped drum portion. 15 ~ “According to a connected hol | ow

structure in a twenty-first node of the present invention, in the connected
hol |l ow structure in the eighteenth node, the partial circunferences of the

first hollow structures and.thgse qf t.he s . hol t s are 20
respectively Goff&E& Mﬁ'ted:dlﬁlh@r, aaﬁ}?%%-emcsgﬁlg%% é]%%véfsjﬁti{:eteur e has a
rising portio&ogﬁrgpd a%l!east on one surface so as to gradually rise from
one portion t EYOHTE® " The connected hollow structure in the twenty- 25

first node is suitablg for.. 5§HHE¥t P hPERd R H DL tigl e by
formng the rising pcﬁqﬁog]dlglﬁeot?\oz fur ace s%) as to be %Q% for the external

shape of the o tifliftietn mddb of And N5iedeRe AEFEAELEN, ton dckonnect ed
hol |l ow structure 1 n a twenty-second node of the present invention, in the

connect edg5ol | QM diicd WL dW dErd vty - {1 I Blhe N@Lgh t SedBh Nh&d, Ofné he
first and second hol l ow structures forned
partial circumferences of the first hollow structures
and those of the second hollow structures are
respectively connected together, and the connected
hollow structure has a cylindrical or gutter-like shape
10 on the whole. |
The connected hollow structure in the twentieth
mode is suitable for use as a frame structure for
packaging bottles or like articles having a rod-shaped
drum portion.
15 ' According to. a c;nnected hollow structure in a
twenty-first mode of the present invention, . in the

connected hollow structure in the eighteenth mede, the

-;; partial circumferences of the first hollow structures

and those of the second hollow structures are

'20 respectivély connected together, and the connected
hollow structure has a rising portion formed at least on
one surface so as to gradually rise from one portion to
the other.

The connected hollow structure in the twenty-
25 first mode is suitable.for use as a member for packaging
| an article by forming the rising portion on one surface

so as to be fit for the external shape of the article,



in the rising portion is made smaller in proportion to the scale of rising.
According to the connected hollow structure in.the twenty-second node,
since the pitch of the hollow 10 structures formed in the rising portion
is small, the withstandi ng strength against the plane pressure applied-.to
the rising portion is easily nade unifgrn1mﬁth t hat agai nst the plane
pressure applied to a portion other th the rising portion. 15

According to a connected hollow structure in a twenty-third node of the

pr esent invention in t he connected hollow structure in any of the

ni net eent h, tye IL.rst and twenty-second nodes, the hollow structure
positioned at ﬁ gﬁ 0S5t t he connected 20 hollomrstructure has a

chanfered incli ned Si %h larlfn cqzoeét QH éﬁt%i&p%ﬁ&%{ﬁé an é)f t he

hol | ow structure. 'S Cca the ure posi i‘Oned at° bot h

ends of the cqga %e%gb@dgg‘ﬂ’ao%er ‘Wi ‘Htgenaikieretfz%nvém&’ t1{ rh de has

t he chanf er ed |n i'ne surface ore, even When ot

substance is RLARHN D 1GYW airidtidtd Nt T Gr&itk pLE

h - 19
- connected hollow structure, the other substance or fhe C ﬁ?ireb surface

of the COOBeCth.Q:d}PUfOVEr?é rfsGtdN Garlcd SHEHY KEESR Os t ASCOUER N O d Bndd

connected hollow structure in a 05 twenty-fourth node of the present
invention, ininh&he rising portion is made smaller in proportion to

the scale of rising.
According to the connected hollow structure in
the twenty-second mode, since the pitch of the hollow
10 structures formed in the rising portion is small, thel
withstanding strength against the plane pressure
applied to the rising portion is easily made uniform
with that against the plane pressure applied to a
portion other than the rising portion.
15 According to a connected hollow structure in a
twenty—third mode of the present invention, in the
connected holiow structure in any of the nineteenth,

twenty-first and twenty-second modes, the hollow

structﬁre positioned at both ends of the connected

20 hollow structure has a chamfered inclined side surface
extending in the length direction of the hollow
structure.

In this case, the hollow structure-positioned at

both ends of the connected hollow structure in the

25 twenty-third mode has the chamfered inclined side
surface, and therefore, even when other substance is

brought into contact with the chamfered surface of the



connected hollow structure in the eighteenth node, the connected hol | ow
structure has a projection forned at | east on one surface so as to extend
in the length direction of the hollow structures, and the partial 10
circunferences of the first or second hollow structures in the projection
are connected together. The connected | ow structure in the twenty-
fourth node is very convenient for use ‘@ .a packagi ng nenber for packaging
an article by formng the 15 projection so as to be fit for a concave
portion formed on the surface of the article. According to a connected

ol | oW St 1 UCT Wt f 2 WM d Il dTRAR, OF A1, PRES LN d FWRLL 191, cihd) t he

connected hollow structure 1nt went y- f our connect ed

hol L ow st uct Wit UK Aldd oferd YRRIdON ROM Sy REHi Rt e the

projections is forned into a channe e portion. e connected hol | ow

structure in phgdiMefamadddth mode is suitable for use as a packaging
menber for 25 packaging an article by inserting such an article wholly or

partially into the chataiddad W ddHthe AP Kb od Os Bre@RRESt £ dol | ow
structure in a - 20 - twenty-sixth node of the present invention, in the

connect edohol |tuersly UEdukF th inibddo £ Ve Ypr @sehd Divénendy; fihtfnaode, a
pitch of the first and second hollow structures fornmed in the projection is
made 05 smal | ejordedtddatio Diow et fudtirénth sekendidiotédth mode, the

connected hollow structure has a projection formed at

least on one surface so as to extend in the length

direction of the hollow structures, and the partial

10 circumferences of the first or second hollow structures
in the projection are connected together;

The connected hollow structure in the twenty-
fourth mode is very convenient for use és a packaging
member for packaging an article by forming the

15 projection so as to be fit for a concave portion formed
on the surface of the article.

.Accqrding to a connected hollow structure in a
twenty-fifth mode of the present invention, in the
connected hollow structure in the twenty-fourth mode,

20 the connected hollow structure has a plurality of
projections, and a portion between the projections is
formed into a channel-like portion.

The connected hollow structure in the twenty-
fifth mode is suitable for use as a packaging member for

25 packaging an article by inserting such an article wholly
or partially into the channel-like portion.

According to a connected hollow structure in a



structure fornmed in a portion other than the projection. According to the
connected holl ow structure in the twenty-sixth node, since the pitch of the
hol |l ow structures formed in the projection is small, the 10 w thstandi ng
strength agai nst the plane pressure applied to the projection is easily
made uniformw th that against the pLagS pressure applied to a portion
other than the projection. According t0 a connected hollow structure in a
15 twenty-seventh node of the present invention, in the connected holl ow
structure in any of the twenty-fourth to twenty-sixth nodes, the hol | ow

structure pos{&éggggsgktpgngd%ngi Qkﬁ;B?eB%leqwdﬂﬁﬂﬁﬁi,ai%h%ﬁEﬁVEd

I nclined side surface ex Ing int ength direction of the 20 hol |l ow

structure at Qgﬁgeggggtﬁ%%?E@éESQL%Qh&gninlQh@h%&éﬁgyzfddy%ﬂmaﬂ(MN

structure positione s of the projection of the connected holl ow

structure in {henkyertyraewenle BOGA tods ofhe ehafetedndeddeed si de
surface, and therefore, even when other 25 substance i s brought into

contact w th hBe1ehasheneduses’ Foeneld tine thenpaetjet tield dw siadect ure, the
ot her substance or the chanfered surface of the connected - 21 - holl ow

structuregps Bmadhyrdamagedthdt) ofldiid dirdthamhadaell miklace functions
as a guide for articles to be packaged. According to a connected holl ow
structure in st@uctueet Woaingid Honadeoaft itdre gihesse rithamvigre iporg jeat itdre.
| According to the connected hollow structure in
the twenty-sixth mode, since the pitch of the hollow
structures formed in the projection is small, the
10 withstanding strength against the plane pressure applied
to the projection is easily made uniform with that
against the plane pressure applied to a portion other
than the projection.
According to a connected hollow structure in a
15 twenty-seventh mode of the present invention, in the
connected hollow structure in any of the twenty-fourth
to twenty—sixth modes, the hollow structure positioned
at both ends of the projection has a chamfered inclined
side surface extending.in the length direction of fh%m
20 hollow structure at both ends of the projection.

In this case, the hollow structure positioned at
both ends of the projection of the connected hollow
structure in the twenty-seventh mode has the chamfered
inclined side surface, and therefore, even when othef

25 substance is brought into contact with the chamfered

surface of the connected hollow structure, the other

substance or the chamfered surface of the connected



connected hollow structure in any of the nineteenth to twenty-seventh
nodes, all or part of at least either the first or second holl ow structures
have the partial circunferences of a circular arc section. 10 The
hol | ow structures facing the surface of the connected hollow structure in

t he twenty-ei ghth node have the partiglzgigcunferences of the circular arc
section, and therefore, when this connecfed hollow structure i s exposed to
a plane pressure, the circular 15 arc portion of the hollow structures
shows el asticity (cushioning properties) and partially absorbs such a pl ane

pressure. Accoprdiigwt 8t2ueenpectadnheldhgwashiadelur e Iinh aadliwashy,- thet h node
of the present invention, in the 20 connected hollow structure in the third

node, all or pehém@érali kaafhcel FhActibasl aesta guidecdad Reitliewest rect ures
have the partial circunferences respectively conposed of a plurality of

si de surfaces sabpaarRhgell.y uniformly projecting fromone surface of the
connected 25 hol | ow structure, and the hollow structures have a

guadr angul ar or nore pckpgddag sechi eonnAcyledr hbilllpwofs t3iudduser fimcas of
each hol | ow - 22 - structure formthe partial circunference facing the
~surface of0% hetwentgcedghlthl modes orfudher @riesente impemttyiomi rimh thede, and
therefore, when the connected hollow structure is exposed to a pl ane
pressure, the papnpegitedsheldownséraciarer dapany wdl fheomioedeepith o

plurality of
twenty-seventh modes, all or part of at least either the
first or second hollow structures have the partial
circumferences of a circular arc section.

10 The hollow structures faciﬁg the surface of the
connected hollow structure in the twenty-eighth mode
have the partial circﬁmferences of the circular arc
section, and therefore, when this connected hollow
structure is exposed to a plane pressure, the circular

15 arc portion of the hollow structures shows elasticity
(cushioning properties) and partially absorbs such a
plane pressure.

According to a connected hollow structure in a

twenty-ninth mode of the present invention, in the
20 connected hollow-struct;;e in the third mode, all or
part of at least either the first or second hollow
structures have the partial. circumferences reépectively
composed of a plurality of side surfaces substantially
uniformly projecting from one surface of the connected
25 hollow structure, and the hollow structures have a

quadrangular or more polygonal section.

A plurality of side surfaces of each hollow



side surfaces are transfornmed and partially absorb such a pressure.
According to a connected hollow structure in a thirtieth node of the
present invention, in the 10 connected hollow structure in the
twenty-ninth node, the partial circunferences of the first holl ow
structures and those of the second hollow structures are respectively

connect ed together, and the connected-hdRl ow structure has a panel -1ike
shape to be 15 substantially uniformin apparent thickness. The connected
hol |l ow structure in the thirtieth node has the panel-|like shape to be

substantial ly unlforn1|n ggﬁarent t hi ckness, t her ef uitable for

use as a nmembe? LFRFtPLe K tﬁ?tPEFE%alaﬁ&rEBmgﬁggpﬁss%aﬁleérgﬁﬁateriaI of
ol | ow struct FECS aé{e%ﬁoﬁfe'?"?5?83'#6&88??9% FREEHES, HfpRoRveRtTrne
ci'rcunt er enceshbpEb ISa¢Y canloFRERFERREL, HPE" 118 FrobECsPd, RBILbKD g

ol o 15y gt Le5gost el EanacE g ARGy, abl Gaupoct
whol e. Theo§0”Ef?&ﬁﬁifgﬂehaﬁ’ss?Eﬂﬁggﬁ:iv'e'i t%mb@srehyoff the' @gll%yzwfts abl e

for use as a franme structure aglng bottl es or ke art
having a rod-sBaRgdsurfaces are transformed and partially absorb such

a pressure.
According to a connected hollow structure in a

thirtieth mode of the present invention, in the

10 connected hollow structure in the twenty-ninth mode, Ehe
partial circumferences of the first hollow structures
"and those of the sécond hollow structures are
respectively connected together, and the connected
hollow structure has a panel-like shape to be

15 substantially uniform in apparent thickness.

The connected hollow structure in the thirtieth
mode has the panel;like shape to be substantially
uniform in apparent thickness, and therefore, is
suitable for use as a member for packaging articles, and
- 20 besides, a core material of a heat-insulating panel or

like hollow panel.

According to a connected hollow structure in a
thirty-first mode of the present invention, in the
connected hollow structure in the twenty-ninth mode, the

25 partial circumferences of the first hollow structures
and those of the second hollow structures are

respectively connected together, and the connected



drum portion. According to a connected hollow structure in a thirty-second
node of the present invention, in the connected hollow structure in the
twenty-ninth node, 10 the partial circunferences of the first holl ow
structures and those of the second hollow structures are respectively
connected together, and the connected hoh40m15tructure has a rising portion
formed at | east on one surface to gradUé4 y rise fromone portion to the 15
ot her. The connected hollow structure in the thirty- second node is
suitable for use as a nenber for packaging an article by formng the rising

porti on on_one IS AT B8 T tel Pind b £XUSE AL SbaDpyf Shapet e

article, for instance.” Accor 0 nnec ructure 1n

thirty-third npde the g esent invention, in the connected hol |l ow
structure in the t f?ty-sedbnd node, a pitch of the first and second hol | ow

structures fornmed 25 ofd 3&‘%‘55‘%&"9‘{%“%*&%0%“%{* oportion

to the scale of rising. According to e connect w structure in -

24 - the thirtyeithid hd@Weis SUGRETE i Chs@fadNg PPAMOVS BEELELHE Fof OF med
in the rising portionis small, the w thstanding strength agai nst. t he pl ane

pressure appl i grhdiad ity Bt Pt | Dikd SaPBel 8aShavingi & OFsa Vékdpédat 05
agai nst the plane pressure applied to a portion other
drum portion.

According to a connected hollow structure in a
thirty-second mode of the present invention, in the
connected hollow structure in the twenty-ninth mode,

10 the partial circumferences of the first hollow
structures and those of the second hollow structures are
respectively connected together,'and,the connected
hollow structure has a rising portion formed at least on
one surface to gradually rise from one poptién to the

15 ©other.

The connected hollow structure in the thirty-
second mode is suitable for use as a member for
packaging an article by forming the rising portion on
one surface so as to be fit for the external shape of

20 the article, for instance.

According to a connected hollow structure in a
thirty-third mode of the present invention, in the
connected hollow structure in the thirty-second mode, a
pitch of the first and second hollow structures formed

25 in the rising portion is made smaller in proportion to

the scale of rising.

According to the connected hollow structure in



than the rising portion. According to a connected hollow structure in a
thirty-fourth node of the present invention, in the connected hol | ow
structure in any of the nineteenth to 10 thirty-third nodes, each side
wal | common to the first and second holl ow structures adjacent to each

ot her has an appropriate nunber of bending node stripes extending in the

| ength direction of each hol | ow st ruct b®.” When a pressure of not |ess than
a predeterm ned 15 value is applied perpendicularly to the holl ow
structures of the connected hollow structure in the thirty-fourth node, the

id |1 to, the fi d_ hpl | ow. | t ot
cach other ar COBRrH DG IR MBS (5 BCRer 0| N-BhPear 5 FORLTon as 20
hi t bsor b h . ' ; I
Ctructure in SORTSEAY ToTReLD 0 PP LA pOr BLBR PETRRLID LR et ea

h°"O“’Str“Ctq{ft%%%%ﬁﬁigﬁgéégéﬁg?ét?%gyggt eRehphandi poeBedeet ap8iLhe

[
shape of a sma rmed on one surface of each side wall

common to the {4rg8he afs 526 0HG- PObA OYs Shadet Ha8s19dhAeeBkmt RieRCENAther,
and the grooves are bent inwardly in a convex - 25 - shape when the side

val |'s areoentagdek9f ItHE pPaReCpPESShed Bpphowdstbuat gbetiiBnaocthekt y-sixth
node of the present invention, in the connected hollow structure in any of
the ni neteent hth8nOBhet Pisidgt potdidRdes, at |east part of the first and
According to a connected hollow structure in a
thirty-fourth mode of the present invention, in the
connected hollow structure in any of the nineteenth to
10 thirty-third modes, each side wall common to the first
and second hollow structures adjacent to each other has
an aépropriate number of bendihg node stripes extending
in the length diréction of each hollow structure.
When a pressure of not less than a predetermined
15 value is applied perpendicularly to the hollow
structures of the connected hollow structure in the
thirty-fourth mode, thelside walls common_to the first
and second hollow structures adjacént:ﬁo each other are
bent along the nodes to a certain extent and function as
20 cushions to .absorb such a preésure. -
According to a connected hollow structure in a
thirty-fifth mode of the present invention, in the
'connected hollow structure in the thirty-fourth mode,
each bending node takes the shape of a small groove and
25 is formed on one surface of each side wall common to the

first and second hollow structures adjacent to each

other, and the grooves are bent inwardly in a convex



second hol |l ow structures have an appropriate nunber of holes formed in
portions other than the partial circunferences. Thus, the weight of the
connected holl ow structure is reduced in proportion to the nunber 10 of
hol es, and the side walls of the hollow structures having the holes are
easily transfornmed agai nst a pl ane presgs and as a result, show nore
flexible elasticity. According to a con cted hollom/structure in a 15
thirty-seventh node of the present invention, in the connected hol | ow
structure in the third node, the first and second hol |l ow structures are

formed such assﬁgpgrgggﬁhkxerggggewémﬁsfggglngk size fromone end toward
0

t he ot her. € cohnecte OW structure in the thirty-

seventh rode has a ci heulah;Qh BECHOLLAheBLAAHBYA! UELLIELS 4R g each

hol | ow structure having t er sec |ona sl ze forns an i nner

periphery, andgRet-bysuikenehoak B@etﬁQ”B%h%ﬂthQ'n'v‘éWt%hUCth ¢n@re inclined
25 downwards toward the inner peripherfy. Thus, the connected holl.ow

structure in tBgnhBckkM- ﬁsma&zhsl&?detui«esw ahlye offOk nesS & S rdeRdtkagi Ng
menber for protecting - - the end of a rod-shaped nmenber by bringing

the connedif®ed bakkey-shiwat H\baelsl)t atCaeaat! parith ofhaendieistt Ragr od- shaped
menber. According to a connected hollow structure in a 05 thirty-eighth
node of the prseedhd heelbwoBtrugtulfés have an appropriate number of
holes formed in portions other than the partial
circumferences. Thus, the weight of the connected
hollow structure is reduced in proportion to the number
10 of holes, and the side walls of the hollow structures
having the holes are easily transformed against a plane
pressure, and as a result, show more flexible
elasticity.
According to a connected hollow structure in a
15 thirty-seventh mode of the present invention, in the
connected hollow structure in the third mode, the first

and second hollow structures are formed such as to

graduéliy reduce the sectional size from one end toward

the other. .

20 . 'The connected hollow structure in the thifty-
seventh mode has a circular or sectorial plane such that
the sidé of each hollow strucfure having the smaller
sectional size forms an inner periphery, and both
surfaces of the connected hollow structure are inclined

25 downwards toward the inner periphery. Thus, the

connected hollow structure in the thirty-seventh mode is

suitable for use as a packaging member for protecting



connected hollow structure in the third node, all or part of at |east
either the first or second hollow structures have a plurality of snal

hol | ow portions. Since the hollow structures have the plurality of small 10
hol | ow portions, the w thstandi ng strength agai nst a plane pressure is

i ncreased. Thus, the connected hoIIOM/Zééucture'in the thirty-eighth node
Is suitable for use as a carrier for yil ng adsorbents by utilizing the
smal |l holl ow portions of the hollow structures. 15 According to a
connected hollow structure in a thirty-ninth node of the present invention,

[0 the connectad: Nald Wk o4 A Ul Da HhEN L T8y MBEEng1RE LhEStoRg-EEaONd

hol | ow structures have ‘a pen nor e ygona I on

the first or %111@41.119 310? IML@M&&W atﬂ&%\é&%?f cppgave

section forme e SI commpn to the rst and secon

structures amg%gﬁg MeffSh, other. Wien a plane load is applied to the
connect ed hollom/structure inthe thirty-ninth node, the side 25 wal | s

-are further bent al ong.¢ $fa£&gcaaean@&ﬁﬁ@@ﬁeaOhaﬁléa §ekacgaréhencgncave
portions, and satisfactorily Tunction as cushions to absorb such: a pl ane

load. 9527 thi“r@@ﬂé'ﬁ%‘l@ﬁ MOaL O¥E SERECHHESeh® anfentishl) #Rdenaf the
present invention, 1n the connected hollow structure in the first node,

conprises par ade O8RS L NGwSELLEcROrE | DRSthe@ndrdraogealer alangdra | arge
05 nunber of cylindrical hollow structures formed by
part of at least either the first or second hollow
structures have a plurality of small hollow portions.
Since the hollow structures have the plurality of small
10 hollow portions, the withstanding strength against-a
Plane pressure is increased. Thus, the connected hollow
structure in the thirty-eighth mode is suitable for use
as a carrier for carrying adsorbents by utilizing the
small hollow portions of the hollow structures.

15 According to a connected hollow structure in a
thirty-ninth mode of the present invention, in the
connected hollow structure in the third mode,'the first
and second hollow structures have a pentagonal or more
polygonal section, and either the first or second hollow
sfructures have a portion of a concave section formed in
the side wall common to the first and second hollow
structures adjacent to each other.

When a plane load is applied to the connected
hollow structure in the thirty-ninth mode, the side
25 walls are further bent along the concave portions so as
to enlarge the concave portions, and satisfactorily

function as cushions to absorb such a plane load.



bondi ng circunferential portions together in the length direction in joint
portions between the connecting sheet portions adjacent to each other. The
"connected hollow structure in the fortieth 10 node is suitable for use as
a packagi ng nenber for protecting |inear fluorescent |anmps or I|ike
rod-shaped or cylindrical articles to_bg-packaged by inserting such
articles into the cylindrical hoIIOM/structures or ot her packagi ng nenbers
such as a cushioning material by 15 maki ng use of fl exible cushioning
properties of the hollow structures. According to a connected hol | ow

structure in a forty-fl 'E:%hn’é'&‘%%dohotﬂ%vprs%ﬁ:%tdr@’%{ Do 18 mcinect ed

hol |l ow structure in the fortieth node, the 20 ol | ow structures have a

circular or el bEptheapragentoinvEnt ieaNNas %é‘@drﬁi’éﬁé&lq{d!fﬁ)v}n the
forty-first node has the hollow structures of the cylindrical or elliptical

shape, and thegefrQceures ifDtheS Wil Gddy, WS seddIdertl ). menber  f or
protecting rod-shaped or 25 cylindrical articles to be packaged by

i nserting suchcahhiechang Bheeith®didlilod Honddd nesyetterdf hﬂ{d Rackaei g
menbers such as a cushioning material by making use of 28 - ithe

cushi oni n@spr opambieas o dyld nadilcay Sidllﬁivursaﬁ:ua@tﬁm&éilﬂgrliéd dy¢onnect ed
hol | ow structure in a forty-second node of the present invention, in the

connect ed hol | bangltimgc tadreunt dden i@l ipeidt iomds drdgetidr in ridie nostegth he
connected holl ow structure has a
direction in joint portions between the connecting sheet
portions adjacent to each other.

The connected hollow structure in the fortieth

10 mode is suitable for use as a packaging member for
protectiné linear fluorescent lamps or like rod-shaped
or cylindrical articles to be packaged by inserting such
articles into the cylindrical hollow structures, or
other packaging members such as a'cushioning material by

15 making use of flexible cushioning properties of the
hollow structures.

According to a connected hollow structure in a
forty-first mode of the present invention, in the
connected hollow structure in the fortieth mode, the

20 hollow structures have a circular or elliptical section.

The connected hollow structure in the forty-first
mode has the hollow structures of the cylindrical or
elliptical shape, and therefore, is more suitable for
use as a packaging member for protecting rod-shaped or

25 cylindrical articles to be packaged by inserting such
articles into the hollow structures, or other packaging

members such as a cushioning material by making use of



cylindrical shape with the holl ow structures positioned along the inner

peri phery. The connected hollow structure in the forty- second node is
suitable for use as a cushioning material 10 for articles to be packaged,
or other packagi ng nenbers for protecting bottles or like articles having a
drum portion by inserting such articlesjgnto the connected hol | ow
structure. According to a connected hollow structure in a 15 forty-third
node of the present invention, in the connected hollow structure in the
first node, a |arge nunber. of first and second hol |l ow structures having a

drop-shaped or tRgerdandbaRngy e38Gld0D Blthd HIMbW BEHuARIdate
arrangenent and in an alternately inverse 20 position by formng portions

having the sectional ghapedahq? thelal YonReAt@PUHININWE StMdGrdEsect i onal
shape of an'inverted letter S'in an alternate arrangenent such that the

side of each p@bkitgnskavnddmdir YRRMOpriddetimfertidh caatied to the
side of the adjacent 25 portion having the shape of the inverted letter

S. The connect ednheklted fibluckisehuttte fier tyhe Mort intte dis fudtyabl e for
use as a packagi ng nmenber for - 29 - protecting rod-shaped or .
cylindricdl5 ar fiicls¢s mpdehe thec lcagakdhed medriiawn s tsusdtwrd ildsesa i nto t he
hol | ow structures, or other packaging nenbers such as a cushioning materi al
by making use oFlimdrdgesli shapg 058 th phgpdialileyw Htnyaturgd @essitrivotad es.
along the inner periphery.
The connected hollow structure in the forty-
second mode is suitable for use as a cushioning material
10 for articles to be packaged, or other packaging members
for protecting bottles or like articles having a drum
portion by inserting such articles into the connected
hollow structure.
According to a connected hollbw structure in a
15 forty-third mode of the present invention, in the
connected hollow struéture in the first mode, a large
number of first and second hollow structures having a
drop-shaped or pseudo drop-shaped section éfe formed in
an alternate arrangement and in an alternétely inverse
20 position by forming portions having the sectional shape -~
of a letter S and portions having the sectional shape of
an inverted letter S in an alternate arrangement such
that the side of each portion having the shape of the
letter S is connected to the side of the adjacent
25 portion having the shape of the inverted letter S.

The connected hollow structure in the forty-third

mode is suitable for use as a packaging member for



According to a connected hollow structure in a forty-fourth node of the
present invention, either the first or second hollow structures are smaller
in sectional size than the others, and the connected hol | ow 10 structure
has a cylindrical shape on the whole with the hollow structures of the
smal I er sectional size positioned al ong,the inner periphery. The connected
hol | ow structure in the forty- fourth nbde is suitable for use as a
cushioning material 15 for articles to be packaged, or other packagi ng
menbers for protecting bottles or like articles having a drum portion by

inserting suchy,ahtLetegq! BbA-L5AS ganag%gﬁlih_akli%\eflsta&te%%e- tfcperding to a
tﬂre In a 3 orfy-tifth

connected hol ['ow struc node of the present

invention, in phexagBAcEyednbakt PHgSELEA! HERilchekh@nkbr theMBde10a | arge
nunber of hollow structures are forned in a dense arrangenment in parallel

to each other sdglictizgbsfi b8t obBkkOYapREYIAGS MeabieRe auchnadl ar section and
second 25 hol | ow portions having an inverted angul ar section are conbi ned

“together in a susnebhifigl maBaptalang mArRihal hew oifr thkeukcashddndagnt to each
ot her are connected toget her - 30 - substantially in the shape of a
letter S g anpropertéds| efft eheShodilowe sttirachtaldesw st ruct ures conposed of
the holl ow portions show flexible elasticity, the connected 05 holl ow
structure in the forthkebbktiingode asceonegliled horllow structure in a
forty-fourth mode of the present invention, either the
first or second hollow structures are smaller in
sectional size than the others, and the connected hollow
10 structure has a cylindrical shape on the whole with the
hollow structures of tﬁe smaller sectional size
positioned along the inner periphery.
The connected héllow structure in the forty-
fourth mode is suitable for use as a cushioning material
15 for articles to bé packaged, or other packaging members
for protecting botties or like articles having a drum
portion.by inserting such articles into the connected
.hollow strudtu{?.
| According to a connected hollow structure in a
20 forty-fifth mode of the present inve;;ion, in the
connected hollow structure in the first mode, a large
number of hollow structures are formed in a dense
arrangement in éarallel to each other such that first
hollow portions having an angular section and second
25 hollow portions having an inverted angular section are

combined together in a symmetrical shape, and the hollow

structures adjacent to each other are connected together



use as a packagi ng nenber such as a cushioning material for articles to be
packaged, and besi des, other packaging nenbers for protecting |inear
fluorescent |anps or |ike rod-shaped or cylindrical articles to be 10
packaged by inserting such articles into the hollow portions. Further, when
the connected hollow structure in the forty-fifth node has nore hol | ow
structures which are rounded in a cyliﬁ rical shape on the whole, the

hol | ow portions positioned along the cylindrical inner 15 surface are
conpressively transfornmed to easily forma connected holl ow structure of a

cylindrical Shapeealiis 1y'a P YHIESHEGOUS Al SEHEE 8 ot N Depd it 1 F L

node is suitable for use g nmenber for protecting bottles or

like articles tq s Rackaged. 20 - According to a connected hol | ow
structure in a forty-sixth node of the present invention, in the connected

hol | ow structure in tdigddrine Hdtlbwaderu@tiies édpddéstoprersecond hol | ow
portions have a semcircul ar, trapezoidal or triangular section, and the 25

others have ahNidu Igodiond IARAY f Kk ivle t 61880t Bty §eEhé Ofoned to@r Se
relation to the afore-nmentioned holl ow portions. - 31 - The connected

hol | ow stgaict AL idw tdherddtine SiktthdOfter RSt Bt duedt aje swibsb g Bosi |y

fabricated, since the hollow portions have the shape as descri bed above. A

packagi ng neniefe i a5 aa fpddagvg nidmverieswéht a8 85cughibseingimaketiah i s

wholly or partly formed of the
for articles to be packaged, and besides, other
packaging members for protecting linear fluorescent
lamps or like rod-shaped or cylindrical.articles to be

10 packaged by inserting such articles into the hoilow
portions. Further, when the connected hollow structﬁre
in the forty-fifth mode has more hollow structures which
are rounded in a cylindrical shape on the whole, the
hollow portions positioned along the cylindrical inner

15 surface are compressively transformed to easily form a
connected hollow structure of a cylindrical shape.

Thus, the connected hollow structﬁre in the forty-fifth
mode is suitable for use as a packaging member for
proteéting bottles or like articles to be packaged.

20 - ;;cording to a connected hollow structﬁre in a
forty-sixth mode of the present invention, in the
connected hollow structure in the forty-fifth mode,
either the first or second hollow portions have a
semicircular, trapezoidal or triangular section, and the

25 others have a semicircular, trapezoidal or triangular

section in inverse relation to the afore-mentioned

hollow portions.



connected hollow structure in any of the first to forty- sixth nodes. A
packagi ng nenber in a forty-eighth node of the present invention is
conposed of a connected bottom 10 structure, a connected side structure
pl aced uprightly on the side of the connected bottom structure, and a
connected rear structure placed uprightldly -on the rear of the connected
bottom structure and at a right angle with the connected side structure.
The connected 15 bottom structure, the connected side structure and the
connected rear structure are respectively forned of the connected holl ow
structure as defi ned THe @aimectEdrhad.ow hetpactunce ngp NMemd efor ty 4dtixth
forty-eighth node is suitable for use as a corner protection frame for 20
‘protecting anmaxde dlaes feawiattysn tegenam ibecinglieas ily efalyi dested, rgigite angl es
to one anot her- by bringing the corner portion of such an article into
contact with tihe ihedilgw afontieonmdiansg rithaeshrre g drwHPed abPerRkagi ng

menber in a forty-ninth 25 node of the present invention, in the
packagi ng menber in theFBVrading @anPendd 3 HEerbrmeeYeRtRirrde9fickiRe i s
pl aced on the connected bottom structure such that - 32 - first and

second hd?3 owRHesfR vt ion ko ithetby QF Rastycierredrf skt antial Iy
at right angles with first. and second hol] ow structures_of the connected
bot t om st r uct FAN§HLE AILIIR S TRIFTUTS (1] FRY | QT pFe fLBRE  HR Borty-

connect ed bot tsoirp‘ttr“tlJocééJsr.e such t hat f_i rst and second
A packaging ﬁember in a forty-eighth mode of the
present invention is composed of a connected bottom
10 structure, a connected side structure placed uprightly
on the side of the connected bottom structure, and a
connected rear structure placed uprightly on the rear of
the connected bottom structure and at a right angle
with the connected side structure. The connected
15 bottom strucﬁure, the connected side structure and the
_ connected rear structure are respectively formed of the
connected hollow structure as defined in claim 19 or 30.
The packaging member in the forty-eighth mode is
'suitable for use as a corner protection frame for
20 ° protecting an article having a corner including three
sides at right angles to one another by bringing the
corner portion of such an article into contact with the
inside of the packaging member.
According to a packaging member in a forty-ninth
25 mode of the present invention, in the packaging member

in the forty-eighth mode, the connected side structure

is placed on the connected bottom structure such that



hol | ow structures of the connected rear structure extend along the first
~and second hol l ow structures of the connected bottom structure, while being
oriented at an angle of 90 with the first and second hol |l ow structures 10
of the connected bottom structure; the connected side structure and the
connected rear structure are connected 3» 1he connected bottom structure
t hrough i ndi vi dual connecting sheet portions; and the connected bottom
structure, the connected side structure and the 15 connected rear .
structure respectively have the first and second holl ow structures of the
same secti onalfissmpeamhdecend dipl lowdstfuapiees of theetonbeatedt side
packagi ng nenber in the forty-ninth node is fornmed as described above, the
connect ed bot tsdmmRturstaretsues tameigblneat edightieasgiest withahiirshe
connected rear structure are substantially uniformin w thstanding strength
and el asticit@ndge¢rnd hollopaskeygthyreendtrthe conperted bothomi ece of
sheet, and as a result, is forned economcally. 25 ) According to a
packagi ng nmentffefryGture fEhetsonpeeted rearpseseaturavéat Pbacedonhehe
packagi ng gfnber in the forty-eighth or forty-ninth _node, the partial -
33 - circlnf ertARRRCt M RPtFamesERUCEHER gBUBR FRBEpAEKESI ABINERBRRY of at
| east part oféngLiOM/structures hgve a circular _arc section, Thus,

when a
pl ane pressur AW pf FEECEEreReCEohRe cERUNAGFPAWF EBF uBLEEPEt UE ReePErPMal 05
circunferences ff thg cigculgr ar,c

along the

irst and sgggaaoﬂoiigw/structures of the

connected bottom structure, while being oriented at an
angle of 90° with the first and second hollow structures

10 of the connected bottom structure; the connected side
structure and the connected rear structure are connected
to the connected bottom structure thfough individual
connecting sheet portions; and the connected bottom
structure, the connected side structure and the

15 connected rear structure respectively have the first and
second hollow structures of the same sectional shape and
are comprised of a piece of sheet.

Since the packaging member in the forty-ninth-

mode is formed as described above, the connected bof;om

20 structure, the connected sidg structure and ‘the
connected rear structure are substantially uniform in
withstanding strength and elasticity. Further, this
packaging member is comﬁrised of a piece of sheet, and
as a result, is formed economically.

25 According to a packaging member in a fiftieth
mode of the present invention, in the packaging member

in the forty-eighth or forty-ninth mode, the partial



el asticity (cushioning properties) and partially absorb such a pressure. A
packagi ng nenber in a fifty-first node of the present invention is
~conprised of the |ayered connected 10 hollow structure in the nineteenth
node formed in block shape such that hollow portions of each |ayer are in
parallel to each other. The packagi ng-n®¥ber in the fifty-first node is
suitable for use as a packagi ng support bl ock or cushioning bl ock, and

besi des, a 15 packagi ng frame structure for encasing bottles or like
articles by inserting such articles into the hollow structures. According

to a packagi n¢ exences  fvjickefare hoeecintidecopr tbenpackaabngon, in
t he packagi ng 20 menber in the fifty-first node, a hole is .forned
per pendi cul ar IMEMREE heOh At oheas ¥ Raxk af ol hevw cohRaeteraesona¥y 8t r uct ure.
The packaging nenber in the fifty-second node is suitable for use as a
packagi ng frarfe-SHH1R% (REC 520t DN . SERYS ngWhen a3 cR3AN®PEESHRFerial for
packagi ng an article having a portion fit_ for the shape of the hol e_ by
i nserting suclfBPIH it e Frnseted ehehiow pEructure, thegparthalor ding
to a pack ginq:q?nbef in a fif%y-third node of the ggesent i nvention, in
t he packa§ ng HERbEP FHERARS 1PF 1 Y€ FETCBIaT ATG- 88EHAA™nBB.Y . the first and
05 second hméf%%é%éf@;“(gés {oﬁpggcgggsggggeg?lLR&/partially absorb

such a pressure.

A packaging member in a fifty-first mode of the
present invention is comprised of the layered connected
.10 hollow structure in the nineteenth mode formed in

block shape such that hollow portions of each layer are

in parallel to each other. The packaging member in the

fifty-first mode is suitable for use as a packaging

support block or cushioning block, and besides, a

15 packaging frame structure for encasihg bottles or like
articles by inserting such articles into the hollow

structures.

According to a packaging member in a fifty-

second mode of the present invention, in the packaging _—

20 member in the fifty-first mode, a hole is formed
perpendicularly to the hollow structures of the
connected hollow structure.

The packaging member in the fifty-second mode is
suitable for use as a packaging frame structure also

25 serving as a cushioning material for packaging an
article having a portion fit for the shape of the hole

by inserting such a portion of the article into the



structures of the layers are forned in parallel to each other in a
symmetrical arrangenent in section, and the connected holl ow structures of
the | ayers adjacent to each other are connected together as one body and 10
conprised of a piece of sheet. According to the packagi ng menber in the
fifty- ‘third node, the connected hol | ow,structure of each layer shows
substantially uniformelasticity and MAt standlng strength agai nst a pl ane
pressure. Further, the 15 packaging nmenber in the fifty-third node is

whol |y conpri sed of a pi ece of sheet, and as a result, is forned

econom cal l'y. pajrackagi ng nenber in a fifty-fourth node of the present
I nvention is conposed of a connected bottom 20 structure, ‘a pair of

connect ed side StrucClhdRrdinfad Wrpatidgim teidesi ttesa ofi fihe-tronrect ed
bottom structure, a connected front structure placed uprightly on the front

of the connechddh @t AR igrdante anekrition ghin ariy esackadind anenbeect ed
side structures, and a 25 connected rear structure placed uprightly on

the rear of tHe aoenemifagy -bbitamest riict ty -esecshdtmodght tlagf Ess i 4id t he
connected side structures, and the connected bottom - 35 - structure,
t he conneobed ssadtmdthalktlaw estridieuces neft e f compestedichalkownd t he
connected rear structure are fornmed of the connected hol |l ow structure as
defined in cl atrdtwresS®f Obhe layers Jhe fHorkedi by pendblel nte heach

fifty-fourth node
other in a symmetrical arrangement in section, and the
connected hollow structures of the layers adjacent to
each other are connected together as one body and

10 comprised of a piece of sheet.

According to the packaging member in the fifty-
third mode, the cbnnected hollow structure of each layer
shows substantially uniform elasticity and withstanding
strength against a plane pressure. Further, the

15 packaging member in the fifty-third mode is wholly
comprised of a piece of sheet, and as a result, is
formed economically.

A packaging member in a fifty-fourth mode of the
present invention is composed of a connected bottom

20 structure, a pa;; of connected side structures placed
uprlghtly on both sides of the connected bottom
structure, a connected front structure placed uprlghtly
on the front of the connected bottom structure and at
right angles with the connected side structures, and a

25 connected rear structure placed uprightly on the rear of

the'connected'bottom structure and at right angles with

the connected side structures, and the connected bottom



takes the shape of a relatively high-edged tray on the whole, and
therefore, is suitable for use as a protecting frane for packagi ng an
article having a portion fit for the internal shape of the packaging 10
menber by inserting such a portion of the article into the packagi ng
menber, or a pallet for carrying articlss and so on. ‘According to a
packagi ng nenber in a fifty-fifth node of the present invention, in the
packagi ng nenber 15 in the fifty-fourth node, the connected front
structure and the connected rear structure are placed on the connected
bott om struct wterwtiohrd hathé heodnéstednslidecondubblutresy, sthactonescbédt he
connected front structure and the connected rear structure extend al ong 20
the first and fSepond twidtwrstandtthescoinedtedoneart etirbotunen ateuct ur e,
whil e being oriented at an angle of 90 with the first and second hol | ow
structures of fdmmedmEctizel donntectedreliloe; shbonhtuhe gsndefiredsine
structures are placed on the connected bottom structure 25 such that the
first and seconkriol1dDwstIQctures of the connected side structures are

substantially at right angles with the first and second hollow structures
of - 365- the connblecpadbrgbngsneneenrén the €sfhgcfeurthomedetructure
and the connected rear structure are connected to the connected bottom

structure throtdffeeokhecehapespfet FBLeFdNeLYt RdgBoRAdededrpr¥oRn §hPucture

and one 05 connected side structure, and the caonnected rear
whole, and therefore, is suitable for use as a

protecting frame for packaging an article having a
portion fit for the internal shape 6f.the packaging
10 member by inserting such a portion of the article into
the packaging member, or a pallet for carrying articles
and so on. |
According to a packaging meﬁber in a_fifty—fifth
mode of the present invention, in the packaging member
15 in the fifty-fourth mode, the connected front structure
and the connected rear structure are placed on the
connected‘bbttom structure such that the first and
sécond hollow structures of the connected front
structure and the connected rear sfructure extend along
20 the first and second hollow structures of the connected
bottom 'structure, while being oriented at an angle of
90° with the first and second hollow structures of the
connected boftom structure; both the connected side
structures are placed on the connected bottom structure
25 such that the first and second hollow structures of the
connected side structures are substantially at right

angles with the first and second hollow structures of



structure and the other connected side structure are respectively connected
t oget her 't hrough i ndivi dual connecting sheet portions; and the connected
bottom structure, both the connected side structures, the 10 connect ed
front structure and the connected rear structure have the first and second
hol  ow structures of the sane sectionalzghape and are conprised of a piece
of sheet. According to the packaging nenber in the fifty- 15 fifth node,

t he connected bottom structure, both the connected side structures, the
connected front structure and the connected rear structure show

substantial |y ¢hd fesinattdstsodioang strepghbe anghel ashhett¥d trunther, the
packagi ng nenber in the fifty-fifth node is wholly 20 conprised of a

pi ece of sheetstANSk@Se dafd@Sthé . cotnéOte@drespnotraativye BRe ECoSERERTI ON
OF THE DRAWNGS Fig. 1 is a fragnentary perspective view of a connected

hol | ow struct e tie acénnsttedboctent s2buctuaecbhddbnght oohhecpiergent

I nvention; Fig. 2 is a fragnentary end view of the connected - 37 -

hol | ow struct skeet pogtidnsnhthé cenneahed ofnedtuatienctueeastdoonef a
vertical load; Fig. 3 is a fragnentary devel oped plan view of the connected

hol I.ow st PAct wenneécted. side0Structure, &ng. thej sonnerigdemeary perspective
view of a connected hollow structure in a second enbodi nent
structure and the other connected side structure are
respectively connected together fhrough'individual
connecting sheet portions; and the connected bottom
structure, both the connected side structures, the
10 connected front st:uéture and the connected rear
structure have the first and second hollow structures of
the same sectional shape and are comprised'of a piece of

sheet.

According to the packaging member in the fifty-
15 fifth mode, the connected bottom structure, both the
connected side structures, the connected front structure
- and the connécted rear structure show substantially
uniform withstanding strength and elasticity. Further,
the packaging member in the fifty-fifth mode is wholly

20 comprised of a piece of sheet, and as a result, ‘is

formed economically.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a fragmentary perspective view of a
connecied hollow structure in a first embodiment

25 according to the present invention;

Fig. 2 is a fragmentary end view of the connected



according to the present invention; Fig. 5is a fragnentary devel oped pl an
vi ew of the connected hollow structure of Fig. 4; 10 Fig. 6is a
fragnentary enl arged sectional view of the connected holl ow structure of
Fig. 4, Fig. 7 is a fragnentary perspective view of a connected hol | ow
structure in a third enbodi nrent accord3ng-to the present invention; 15

Fig. 8 is a perspective view of a connected hollow structure in a fourth
enbodi ment according to the present invention; Fig. 9 is an end vi ew of the
connected hol |l ow structure of Fig. 8, which is transformed under the 20

action of a vhofliloal shtaadturiegoflFiigs 4 ,permsmdctis/dnansfcimed amdeact ed
hol | ow structure in a fifth enbodi nent according to the present invention;

Fig. 11 is a thegeettiony ofeveivepdd gallado@dsw of 25 the connected hol | ow
structure of Fig. 10; Fig. 12 is a devel oped perspective view of the
connect ed hol | ow str Fdour 8 dfs A Frapmenkasy éf%{%ﬂ-%%r@-a“ vieyg of
conpletion; Fig. 13 is a perspective view of a connected holl ow structure

in a sixth entbsi geRnesd@s hiddavo stragiusse At ifiention: 05 Fig.
14 is a perspective view of a connected hollow structure in a ggventh
embodi ner®5 accor di ng ®#i@- 4 is a fragmentary perspective view of a
connected hollow structure in a second embodiment
according to the present invention;

Fig. 5 is a fragmentary developed plan view of
the connected hollow structure of Fig. 4;

10 Fig. 6 is a fragmentary enlarged sectional view
of the connected hollow structure of Fig. 4:

Fig. 7 is a fragmentary perspective view of a
connected hollow structure in a third embodiment
according to the present invention;

15 Fig. 8 is a perspective view of a connected
hollow structure in a fourth embodiment according to the
present invention;

Fig. 9 is an end view-of the connected hollow

structure of Fig. 8, which is transformed under the

20 action of a vertical load; —
Fig. 10 is a perspective view of a connected
hollow structure in a fifth embodiment according to the
present invention;
Fig. 11 is a fragmentary develbped plan view of
25 the connected hollow structure of Fig. 10;

Fig. 12 is a developed perspective view of the

connected hollow structure of Fig. 10 immediately before



the present invention; Fig. 15 is a fragmentary devel oped plan view of the
connect ed hollom/structure of Fig. 13; 10 . Fig. 16 is a devel oped
side view of the connected hollow structure of Fig. 13 inmmedi ately before
conpletion; Fig. 17 is a fragnmentary devel oped plan view of the connected
hol | ow structure of Fig. 14; 15 - 38 Hg. 18 is a perspective view of a
connected holl ow structure in an eighth enbodi nent according to the present
invention; Fig. 19 is a fragnentary devel oped plan view of the connected
hol | ow structure of Fig. 18; 20 Fig. 20 is a perspective view of
a connected haldmpdestiarct ure in a ninth enbodi ment according to the present
I nvention; Fig. 21(A) is an end view of a connected hollow structure in a
tenth enbodi ment accdidinglIois he Eﬁmtgﬂe viewehtdopenpegted1(B) is an
end view of a connected hollow structure in an_el eventh enbodi nent
according to theedlow sgouctyresthtaisiek | gReodipenbraceordiRgetdpthe pl an
vi ew of the connected hollow structure of Fig. 20; Fig. 23 is a devel oped
si de view of PXRAFREtIVEBLHIMI ow structure in a twelfth enbodi nment

accordinggho the presgpt i pyepli on belorc, comPLeLe 8VS! BREDL tea

hollow structure in a seventh embodiment according to
the present invention;

Fig. 15 is a fragmentary developed plan view of
the connected hollow structure of Fig. 13}

10 Fig. 16'is a developed side view of the
connected hollow structure of Fig. 13 immediately before
completion;

Fig. 17 is a fragmentary developed plan view of
the connected hollow.structure of Fig. 14:

15 Fig. 18 is a perspective view of a connected
hollow structure in an eighth embodiment gccording to
the-present invention;

Fig. 19 is a fragmentary developed plan view of
_fhe connected hollow structure of Fig+—318;

20 - Fig. 20 is a p;}spective-view of a connected
hollow structure in a ninth embodiment accofding to the
present invention;

Fig. 21(A) is an end view of a connected hollow
structure in a tenth embodiment according to the present

25 invention;

Fig. 21(B) is an end view of a connected hollow

structure in an eleventh embodiment éccording to the



Fig. 24 is a side view of the connected holl ow structure of Fig. 23 after
conpletion; Fig. 25 is a fragnentary side view of a connected 10 holl ow
structure in a thirteenth enbodi nent according to the present invention;
Fig. 26 is a fragmentary side view of a connected hollow structure in a
fourteenth enbodi nent according to the pgesent invention; 15 _ Fi g.
27 Is a perspective view of a connected hollow structure in a fifteenth
enbodi ment according to the present invention; Fig. 28 is a perspective
view of a connected hollow structure in a sixteenth enbodi ment according to
20 the presaftesdvvenineenttdg; 29 is a perspective view of a connected

hol | ow structure in a seventeenth enbodi nent according to the.present
i nvention; Fig. 30 isrigfragneatardecealiopeéwpbénavienwnett ele26onnbokedw
structure in an eighteenth enbodi ment according to the present invention;
Fig. 31 is a fhabhewtstyuebhdrei e Biga 20nnect ed - 40 - hollow structure
in a nineteenth enbodi ment _according to the present invention; Fig. 32 is a
fragmentary end view Biga 23nheceecdeviolppedssidet viewi afaat gennpetad
enbodi ment_according to 05 the present invention; Fig. 33 is a fragnentary
end vi ew & a Rehke¥t&fructure in a twelfth embodiment according to

the present invention before complete development;

Fig. 24 is a side view of the connected hollow
structure of Fig. 23 after completion:

Fig. 25 is a fragﬁentary side view of a connected

10 hollow structure in a thirteenth embodiment according to
the present invention;

Fig. 26 is a fragmentary side view of a connected
hollow structure in a fourteenth embodiment according to
the present invention;

15 Fig. 27 is a perspective view of a connected
hollow structure in a fifteenth embodiment according to
the present invention;.

Fig. 28 is a perspective view of a connected
hollow structure in a sixteenth embodiment according to

20 the present invention;

Fig. 29 is a perspective view of a connected
hollow structure in a seventeenth embodiment according
to the present invention:

Fig. 30 is a fragmentary end view of a connected

25 hollow structure in an eighteenth embodiment according

to the present invention;

Fig. 31 is a fragmentary end view of a connected



hol l ow structure in a twenty-first enbodi ment according to the present

I nvention; Fig. 34 is a fragnentary end view of a connected 10 hol | ow
structure in a twenty-second enbodi nent according to the present invention;
Fig. 35 is a fragnentary end view of a connected hollow structure in a
twenty-third enbodi ment according to thg present invention; 15

Fig. 36 is a fragnmentary perspective view of a connected holl ow structure
in a twenty-fourth enbodi ment according to the present invention; Fig. 37
is a fragnentary end view of a connected hollow structure in a twenty-fifth

enbodi ment acagndbRd s¢ducthird N R e8It ddMANldniba fhéht HFedSrding to
fragnmentary end view of a connected hollow structure in a twenty-sixth

enbodi nent aceaedip@sient! iavymasSH; i nvention;, Fig. 39 is a fragnentary end
view of a connected 25 hol |l ow structure in a twenty-seventh enbodi nent

according to the presdri. i3very iDErddnentdry Serid fviagheig af Yeatittbottev of a
connect ed - 41 - hollow structure in a twenty-ei ghth enbodi nent
accordi ng to thid lowe sdmudtumntirorg thwent ddth sembdd amprent acgo pEtmspead | ve
view of a connected hollow structure in a twenty-ninth enbodi nent 05
accordi ng0%o tthe poesent indemttion: Fig. 42(C) is a fragnentary end vi ew of

2 Fig. 33 is a fragmentary end view of a connected
hollow structure in a twenfy-first embodiment according
to the present invention;

Fig. 34 is a fragmentary end view of a connected

10 hollow structure in a twenty-second embodiment according
to the present invention:;

Fig. 35 is a fragmentary end view of a connected
hollow structure in a twenty-third embodiment according
to the present invention;

15 Fig. 36 is a fragmentary perspective view of a
connected hollow structure in a twenty-fourth embodiment
according fo the present invention;

Fig. 37 is a fragmentary end view of a connected
hollow structure in a twenty-fifth embodiment according

20 to the.present invention;

Fig. 38 is a fragmentary end view of a connected
hollow structure in a twenty-sixth emquiment according
to the presenf invention:

Fig. 39 is a fragmentary end view of a connected

25 hollow structure in a twenty-seventh embodiment

according to the present invention;

Fig. 40 is a fragmentary end view of a connected



connected hollow structure in a thirtieth enbodi nent according to the
present invention; Fig. 42(D) is a fragnentary end view of a 10 connected
hol |l ow structure in a thirty-first enbodi ment according to the present
invention; Fig. 43 is an end view of  a connected hollow structure in a
thirty-second enbodi ment according to.tjig present invention; 15

Fig. 44 is an end view of a connected hollow structure in a thirty-third
enbodi ment according to the present invention; Fig. 45 is a fragnmentary
perspective view of a connected hollow structure in a thirty-fourth

enbodi ment ZOhOEEHNWéHfEbEdkéfEhFHE%W%ﬁtiﬂéfﬁﬁfﬂnémﬁ%&imé@t!écébrdin%
fragnmentary end view of a connected hollow structure in a thirty-fift

enbodi ment acq@ diHY dreddift Pietidmyvention;, Fig. 47 is a fragnentary end
view of a connected 25 hollow structure in a thirty-sixth enbodi nent.

according to the preseny. iqwWeid i ®Nfrdden ¥Sry SperpegrTRé aviepes Spect i ve
view of a - 42 - connected hollow structure in a thirty-seventh
enbodi nent accmmiewkdd HdElgw esenictuvenin oa; twegty 49inth aehivadimmeahar y
perspective view-of a connected hollow structure in a thirty-eighth
enmbodi men®3505 aceroting ngpe t the heresesteninvenehonon; Fig. 50 is a
fragnmentary perspective view of a

Fig. 42(C) is a fragmentary end view of a
connected hollow structure in a thirtieth embodiment
according'to the present invention;

Fig. 42(D) is a fragmentary e&d view of a

10 connected hollow structure in a thirty-first embodiment
according to the present invention:

_Fig. 43 is an end view of a connected hollow
structure in a thirty-second embodiment according to the
present invention; |

15 Fig. 44 is an end view of a connected hollow
structure in a thirty-third embodiment according to the
present invention:;

Fig. 45 is a fragmentary perspective view of a
connected hollow structure in é thirty-fourth embodiment

20 according to the present invention; —
| Fig. 46 is a fragmentary end view of a connected
hollow structure in a thirty-fifth embodiment according
to the present invention;
Fig. 47 is a fragmentary end view of a connected
25 hollow structure in a thirty-sixth embodiment according

to the present invention;

Fig. 48 is a fragmentary perspective view of a



connected hollow structure in a thirty-ninth enbodi mrent according to the
present invention; Fig. 51 is a fragnentary perspective view of a 10
connected hollow structure in a fortieth enbodi nent according to the
present invention; Fig. 52 is a fragnentary perspective view of a connected
hol |l ow structure in a forty-first enbodi2ament according to the present

I nvention; 15 Fig. 53 is a perspective view of a connected hol | ow
structure in a forty-second enbodi nent according to the present invention;
---Fig. 54 is an end view of the connected hollow structure of Fig. 53,

whi ch is transboamestamderllidwe sAructamte oin of thimtyisewvénthl; Fig. 55 is a
fragnmentary end view of a connected hollow structure in a forty-third
enbodi nent acefbgidignans tdrcqrdigentta mhentgrgser ginwmikon; fragment ary
perspective view of a 25 connected hol |l ow structure in a forty-fourth
enbodi nent accor di ng Bl ¢« H presefiraamanitaoh; PErgPesliye wiew tary end
vi ew of a connect ed - 43 - hollow structure in a forty-fifth enbodi ment
accordi ng to tOPRAFHEEL I INBhiSHRCEIE B ?stké“ﬂ:%@%ﬁ%g?yewwee‘\‘/\’: of a
connect ed, hol | ow stc{:j[ucture in a forty-sjxth enbodi nent according 05 to the

present iMvenfAGIPTHY & the aprf?%eg‘*én’rré‘f?/mé’n%“bi ew of a connected

Fig. 50 is a fragmentary perspective view of a
connected hollow structure in a thirty-ninth embodiment
according to the present invention;

Fig. 51 is a fragmentary perspective view of a

10 connected hollow structure in a fortieth embodiment
according to the present invention;

Fig. 52 is a fragmentary perspective view of a
connected hollow structure in a forty-first embodiment
according to the present invention;

15 Fig. 53 is a perspective view of a connected
hollow structure in a forty-second embodiment according
to the present invention; |

---Fig. 54 is an end view of the connected hollow
stfucéﬁre of Fig. 53, which is transformed under the

20 - action of a vertical load; : -

Fig. 55 is a fragmentary end view of a connected
hollow structure in a forty-third embodiment according
to the present invention;

Fig. 56 is a fragmentary perspective view of a.

25 connected hollow structure in a forty-fourth embodiment
according to the present invention;

Fig. 57 is a fragmentary end view of a connected



hol |l ow structure in a forty-seventh enbodi nent according to the present

I nvention; Fig. 60 is a fragnentary end view of a connected 10

hol | owstructure in a forty-ei ghth enbodi nent according to the present
invention; Fig. 61 is a fragnentary end view of a connected hol | ow
structure in a forty-ninth embodi nent_aggording to the present invention;
15 Fig. 62 is a fragnentary perspective view of a connected hol | ow
structure in a fiftieth enbodi nent according to the present invention; Fig.
63 is a fragnentary end view of a connected hollow structure in a '

fifty-first enbofidgnie AGERRELNIN20 fokeyl REFPRCEABbALAKAR! heBorfing 64 1
a perspective view of a connecte ollow structure in a fifty-second

enbodi nent accggdgggzépeggﬁtp§§§gﬂgigﬂyention; Fig. 65 is a fragnentary end
vi ew of a connected hol |l ow structure in a fifty-third enbodi nent

according to the presgfy.i sgensi anirkg@entlriysendf vagweofany condeckedw of a
connect ed - 44 - holTow structure Iin a fifty-fourth enbodi nent accordi ng

to the presenthoDyéewt sepructuge 84 &asfortyagimthaembsddmenitewcobrdiognnect ed
hol l ow structure in a fifty-fifth enbodi nent according 05 to the present
I nvent i onp5Fi gto 68heSpieteagnenvanyipagspecti ve view of a
Fig. 59 is a fragmentary end view of a connected
hollow structure in a forty-seventh embodiment according
to the present invention;
Fig. 60 is a fragmentary end view of a connected
10 hollow structure in a forty-eighth embodiment according
to the present invention;
Fig. 61 is a fragmentary end view of a connected
hollow structure in a forty-ninth embodiment according
to the present invention;
15 Fig. 62 is a fragmentary perspective view of a
| connected hollow structure in a fiftieth embodiment

according to the present invention;

Fig. 63 is a fragmentary end view of a connected

hollow structure in a fifty-first embodiment according
— 20 —_to'the present invention;

Fig. 64 is a perspective view of a.connected
hollow structure in a fifty-second embodiment according
to the present invention:

Fig. 65 is a fragmentary end view of a connected

25 hollow structure in a fifty-third embodiment according

to the present invention;

Fig. 66 is a fragmentary side view of a connected



connected hollow structure in a fifty-sixth enbodi nent according to the
present invention; Fig. 69 is a fragnentary side view of a connected 10
hol l ow structure in a fifty-seventh enbodi nent according to the present
invention; Fig. 70 is a fragnmentary perspective view of a connected hol | ow
structure in a fifty-eighth enbodi ment ggcording to the present invention;
15 Fig. 71 is a side view of a connected hollow structure in a
fifty-ninth enbodi nent according to the present invention; Fig. 72 is a
fragnentary perspective view of a connected hollow structure in a sixtieth
embodi ment 20 weXXswli sigrietbbe P eaepiftpvediut en; ekbgdiMdntSaacbragngnt ary

perspective view of a connected hollow structure in a sixty-first

enbodi ment acday dilng preddwet piesentionyention, and Fig. 74 is a fragnentary

perspective view of a 25 connected hollow structure in a sixty-second

enbodi nent accordi ng Fbgt hé7 piesenfraguentaoy. side- viléw- o BESTcMibEC EFER

EMBODYI NG THE | NVENTI ON Hereinafter will be described a connected hol | ow

structure accdalllowtstthetpresent ai ik€hyrbnfth dmbadlimenthacebedénge to

the acconpanying draw ngs. 05 (First enbodinent) Fig. 1 shows a connected
hol | ow st Pdct k@ tlee rpspeettngnventianss 5, 6 and 109. :

Fig. 68 is a fragmentary perspective view of a
connected hollow structure in a fifty-sixth embodiment
according to the present invention;

Fig. 69 is a fragmentary side view of a connected

10 hollow structure in a fifty-seventh embodiment according
to the present invention:;

Fig. 70 is a fragmentary perspective view of a
connected hollow structure in a fifty-eighth embodiment
according to the present invention;

15 Fig. 71 is a side view of a connected hollow
structure in a fifty-ninth embodiment according to the
present invention;

Fig. 72 is a fragmentary perspective view of a
connected hollow structure in a sixtieth embodiment

20 according to the present invention;

Fig. 73 is a fragmentary perspective view of a
connected hollow structure in a sixty-first embodiment
according to the present invention; and

Fig. 74 is a fragmentary perspective view of a

25 connected hollow structure in a sixty-second embodiment

according to the present invention.



A connected hollow structure 1 in a first enbodinent is fabricated froma
sheet a (See Fig. 2) 10 consisting of a piece of board. The connected

hol | ow structure 1 conprises hollow structures 10 including first holl ow
structures 11, which are of the substantially sane size and have an

| soscel es triangular section (close t~04®% r-egul ar triangular section in this
15 enbodi nent),-and second hol |l ow structures 12 which are substantially
equal in size and sectional shape to the first hollow structures. However,
the second holl ow structure 12 at both ends of the connected hol |l ow
structure 1 hBEST MOPE: FORgEMBODYIIRNGy MHE IIMENTHON and 20 is equal in

hei ght to other second hollow structures 12. The first and second hol | ow
structures 11, 12 ar Hefredmadtegcwildaen danardbeshra iaannacted hed lawul ar
portion included in two equilaterals) 13 of each first hollow structure 11
and that of e&&FUSEYFRd acsIOrEdngs to dthe RifsenD Hyenf it tidy d4&F3e r ever se
to each other, .and a partial circunference 14 form ng one side surface -
46 - (i.e., awB§§EI§§%F§@§F o & agqamPany 4y a9t e 11 and t hat

form ng one side surface of each second hollow structure 12 face the
opposite surfaces of the connected hollow structure 1. 05 The

{Lr:t h0|¢§m/g%ﬁggﬁy2%§ﬁéﬁf 1%ifdjacent to each other are bonded t oget her
portyon he C ﬂﬁﬂ lon 13 of each second hollow structure 12
pqsi tioned between t rﬁ.g{' rlstsl'Q)QJs! OaWcsc;r[rﬂecéi’:gc?%olflov}]structure
corresponding to claims 5, 6 and 19.
A connected.hollow structure 1 in a first
embodiment is fabricated from a sheet a (See Fig. 2)

10 consisting of a piece of board. The connected hollow
structure 1 comprises hollow structures 10 including
first hollow structures 11, which are of the
substantially same size and have an isosceles triangular
section (close to a regular triangular section in this

15 embodiment), and second hollow structures 12 which are

| suﬁstantially equal in size and sectional shape to the
first hollow structures. However, the second-hollow

S structure 12 at both ends of the connected hollow
structure 1 has a right-angled triangulaf section, and

20 is equal in height to other second hollow structures 12.

The first and second hollow structures 11, 12 are
formed such that a corner portion (i.e., an angular
portion included in two équilaterals) 13 of each first
hollow structure 11 and that of each second hollow

25 structure 12 are directed to be reverse to each other,

and a partial circumference 14 forming one side surface



adj acent to each other. The second hollow structures 10 12, 12 adjacent to
each other are bonded together in a portion of the corner portion 13 of
each first hollow structure 11 positioned between the second hol | ow
structures 12, 12 adjacent to each other. The first and second hol | ow
structures 11, 12 15 adj acent to eac ther have side walls 15, which
formthe borders between the first and econd hol | ow structures adjacent to
each other, in comon. Therefore, each side wall 15 in the border between
the first and second hoIIOM/structures'adjacent to each 20 ot her has the

same thi cknesgjag the My i Usach 881 fe FSTiSh Qe sonpect ed

hol | ow structure. Accordi ng to the connected hollow structure 1 forned as

described abowag tﬁ%@%&ﬂrﬁni'dﬁé‘@ﬁ@@%é&e Q£ Lékch | $8dodt?| AdVLow
structures 11 adjacent to each ot her and those of the second holl ow

structures 12 sagjuianfive 112 epdde lElopids iES NECtf¥Edy SPNIRSt shis@edder .
Thus, the connected hollow structure 1 has a panel -1i ke shape - 47 - to

be substanti aholrlew fsyradtturpper ent thickness T, and takes the shape
resenbling a unicursal figure in section. The connected holl ow structure 1
in the fipost 05 enmztd neitst shd BHlow et ek tasréol 1 bywsll adfasény, t@s shown
in Fig. 3, while the sheet a used as a material of the connected hollow"
structure is leAgly adiewcars, bandedxtdge tisern2in ad, patrbign whf cthé he sheet a

is folded in a

corner portion 13 of each second hollow structure 12
positioned between the first hollow structures 11, 11
adjacent to each other. The second hollow structures

10 12, 12 adjacent fo each other are bonded together in a
portion of the corner portion 13 of each first hollow
structure 11 positioned between the second hollow
structures 12, 12 adjacent to each other.

The first and second hollow structureé 11, 12

15 adjacent to each other have side walls 15, which form
the borders between the first and second ﬁollow
structures adjacent to each other, in common.
Therefore, each side wall 15 in the border betWeéE’the
first and second holléw.structures adjacent to each

20 other has the same thickness as the sheet a which is
used as a material of the connected hollow structure.

According to the connected hollow structure 1

formed as described above, the partial circumferences 14
of the first hollow structures 11 adjacent to each other

25 and those of the second hollow structures 12 adjacent to
each other are respectively connected together. Thus,

the connected hollow structure 1 has a panel-like shape



convex shape (i.e., the shape of an inverted letter Vin 10 section), and
concave folds al, al, along which the sheet a is folded in a concave shape
(i.e., the shape of a letter V), are forned on the sheet a so as to extend
in the cross direction of the sheet in an alternate arrangenent every two
rows and in parallel to each other 15- 4w -using, for instance, a press or
rotary press cutter. When a corrugated fiberboard is applied to the sheet

a, the folds al, a2 are forned so as to intersect flutes (not shown) of the
corrugated fiberboard at a predeterm ned angle. 20 The di stance
bet ween t he cofteabe fsolbdetaritiallly tureitfdond viere rapgdeer eroln viehi dladekss a®, a2 and
t hat between the concave and convex folds al, a2 adjacent to each other are
det ermi ned accépdi tgkes tthe sdapemdsanibddng a hmimirtsal stiqoteiriss 11, 12.
25 Subsequently, the top surface of the sheet a at portions of
the convex fol 88C&2%nd the undersurface of the sheet a at portions of the
concave folds al are - 48 - respectively coated with glue (i.e., an
adhesi ve). Thereaf t er Thehcamasited jho ¥lgw &k que ipichdn dtmgfitat f ol ds
al, a2 fro theg}k?e%ldi ng end of the sheet a in the delivery direction to
formthe er “ARE Wﬁg}t pat thahrigpted Rt nes 14108t lundra iehasnies

of the upper and | ci.rcunferences 14, 14 adjacent to_each other

wer _parti.al I
are bonded t ogéthér-S%o 32{5 Whhile the, ghest 1 ARSE ATt material of the

connected hollow structure is being delivered, convex
folds a2, a2, along which the sheet a is folded in a
convex shape (i.e., the shape of an inverted letter V in
10 section), and concave folds al, al, along which the
sheet a is folded iﬁ a concave shape (i.e., the shape of
a letter V), are formed on the sheet a so as to extend
in the cross direction of the sheet in an élternate
arrangement every two rows and in parallel to each other _
15 by using, for instance, a press or rotary press cutter.
When a corrugated fiberboard is applied to the sheet a,
the folds al, a2 are formed so as to intersect flutes

(not shown) of the corrugated fiberboard at a

predetermined angle. C -
20 The distance between the cancave fgids al, al,
that between the convex folds a2, a2 and that between
the concave and convex folds al, a2 adjacent to each
other are determined according to the sectional size of
the hollow structures 11, 12.
25 | Subsequently, the top surface of the sheet a at

portions of the convex folds a2 and the undersurface of

the sheet a at portions of the concave folds al are



When the sheet a is folded in sequence as 10 descri bed above, the convex
folds a2, a2 formupward corner portions 13 of the first hollow structures
11, and the concave folds al, al form downward corner portions 13 of the
second hol |l ow structures 12. Thus, it is possible to formthe connected
~hollow structure 1 15 as shown in Fg481-by bondi ng both sides of the
partial circunferences 14, 14 of the nutually-adjacent first holl ow
structures 11, 11 together, while bonding both sides of the parti al
circunferences 14, 14 of the nutually-adjacent second hollow structures 12,
12 20 toget eespecitivglyucoahgdt WetBhaduea, (ke P8 BEha§iveliver ed,
along a required portion. The connected hollow structure 1 in the first
enbodi nent sithererften t kheaphenl at ien§PhdedhiBnsgAYENSe: 81QRFT 5PRI y on

t he whole, since the hollow structures 25 11, 1% hgée %he isoscelgs
triangul ar sek@1@% ahbndaad prametBeeieafdinpseifpPredheoSPRELCENABCEEE hol I ow

truct 1 to sybstantiall i f t on th - 49 -

ini Tor M y-i nck® houeSY G LRREF SRSt R0 B EBe) HEPRE) ARBNAONGE| BRZEAPdct ur s
11, 12 ad tt h ot her th cted hol | truct i
cxposed 185 o DIEFEMERESCAPE of «ndh-1 858 ERAnSEURPedt: &P MERSVal uc, 05 the
hol | truct 11, 12 adj.acent t t ransf t hat
the inelined ShacLaApFsPPREPET SxretpEREentoaliar’ e’ )RR ke ualyl 17

result, the cgppest gdenghhAWsSthdelihes LoSRae oChdS U Wit each
other.

When the sheet a is folded in sequence as

10 described above, the convex folds a2, a2 form upward
corner portions 13 of the first hollow structures 11,
and the concave folds al, al form downward corner
portions 13 of the second hollow structures 12. Thus,
it is possible to form the connected hollow structure 1

15 as shown in Fig. 1 by bonding both sides of the partial
circumferences 14, 14 of the mutually-adjacent first
hollow structures 11, 11 together, while bonding both
sides of the partial circumferences 14, 14 of the
mutually-adjacent second'hol%ew—structures 12, 12

20 together, an&mby cutting the sheet a, -which is being
delivered, along a reguired portion.

The connected hollow structure 1 in the first
embodiment shows high withstanding strength, which also
acts uniformly 6n the whole, since the hollow structures

25 11, 12 have the isosceles friangular section, and a
plane pressure is applied to the connected hollow

structure 1 so as to substantially uniformly act on the



cushioning properties) within the limt of this 10 transformation. Thus,

t he connected hollow structure 1 in this enbodinment is used as a
panel - shaped packagi ng nmenber or a cushioning material, and besides, a core
material of a heat-insulating panel or |ike panels, a wall material, a 15
pallet, and a carrier for carrying adsorbents. O herw se, the connected

hol l ow structure 1 in this enbodi nent £#2 osed as a packagi ng frane
structure for wholly packagi ng bottles, fluorescent tubes, elec- tronic
parts or like articles by inserting such articles 20 i nt.o hol | ow portions.

f the holl fruct 11, 12. A t bgard (havi
flute height HIEE0%m refes%@vg%mg; orwa §pat 8 PPIRDokPatEE $a0PRE and &

ctructar e, 22 bR CheREePurEe ET ondt aﬁi%ége?ﬁF LhepRpRlreched Mol o
connect ed ho"OW/StryﬁaHr@hé eanhaa%eanggﬁuaangtengtag g Wl 3L AR

strength against a ane pressure stantr a Iy Si y to that

of the A-flutg ﬁP&ﬁHgﬁ%ﬁQsL£EG8?°ﬁéé-1h§st@h§n0§5§ﬁehﬁﬁekﬁahéﬁ Yag yabout

one seventh to one t eavy as the fornmer e connected 'hol | ow

structuresl O{héhﬁo@ﬁowsgﬁkhQEQEeéhﬁﬁe th%dEB%eBErQB eakedbRal ate

extremely higher in wthstanding strength against a plane pressure and al so
far smaller ifrappabenbaSBREh thalr 8Kkl Yncdinel hae WRE180thegbEd

fi berboard. :
are bent as shown in Fig. 2, and as a result, the
connected hollow structure 1 shows elasticity (i.e.,
cushioning properties) within the limit of this
10 transformation.
Thus, the connected hollow structure 1 in this
émbodimeht is used as a panel-shaped packaging member or
a cushioning material, and besides, a core material of a
heat-insulating panel or like panels, a wall material, a
15 pallet, and a carrier for carrying adsorbents.
Otherwise, the connected hollow sfructure 1 in

this embodiment is used as a packaging frame structure

for wholly packaging bottles, fluorescent tubes, elec-

tronic parts or like articles by inserting such articles
20 intb holisw portions of the hollow structures 11, 12.

An A-flute corrugated fiberboard (having a flute
height of 5.5 mm) consisting of a kraft linerboard of
16Og/m2 and a corrugating medium of 1259/m2 was
fabricated as well as a connected hollow structure,

25 which has a sectional shépe similar to that of the
connected hollow structure 1 in this embodiment and

shows withstanding strength against-a plane pressure



Further, the connected hollow structure 1 shows 10 hi gh wi t hst andi ng
strength agai nst an external force applied in the direction of the holl ow
structures 11, 12, since the hollow structures 11, 12 are connected
together in a parallel and dense arrangenent. The strength of elastic force
of the connected 15 hol | ow structuresd vari es depending on the quality
and t hi ckness of the sheet a, and the shape and size of the hollow
structures 11, 12. Wien the hollow structures 11, 12 have the isosceles
triangul ar section like the first enbodinment, the elasticity is nade nore
flexible, 20 supBeaptdalhy eliadtliaxifyortee tdratnwiathdthendi+fguter ength i s
reduced, according as the bases of the hollow structures 11,.12 in section
are enl ar ged. cbrrugapessifiibe rboardr.m tine tddmeaasal Hdld datsiaucag e 1,

whi ch has the void content according to the 25 pur pose and shows the
har dness, wi t bbbartdiong stervemdtth tancnd fanith fag egeuss dihaFaoee)
according to the purpose, by freely selecting the sectional size of the

- 51 - hol | ow st ruct Gihass,1khel zongaated Mo Akt e owad i@ ure 1 is
‘not formed as a standardi zed product differently fromthe corrugated
fiberboar® iEeacFignai whane Ldiecihe Helrst enRaaiment ois tgxt }onal
shape of the hallow structures 11, 12 accon&%n to the p ose. Further,

t he connect ed tHANSFw i Midihteanding &t4eRe a%%a’rré%'érﬂ‘)ll? % RTINS

figure in Sexnééghafggifar smaller in apparent specific gravity (g/cc)

than the corrugated fiberboard.
Further, the connected hollow structure 1 shows
10 high withstanding strength against an external force
applied in the direction of the hollow structures 11,
12, since the hollow structures 11, 12 are connected
together in a parallel and dense arrangement.
The strength of elastic force of the connected
15 hollow structure 1 varies depending on the quality and
thickness of the sheet a, and the shape and size of the
hollow structurés 11, 12. When the hollow structures
11, 12 have the isosceles triangular éection like the
first embodiment, the elasticity is made more flexible,_
20 whereas the elastic force or withstanding strength is
reduced, according as the bases of the hollow’structures
11, 12 in section are enlarged.
It is possible to form the connected hollow
structure 1, which has the void content according to the
25 purpose and shows the hardness, withstanding strength
and elastic force (cushioning force) according to the

purpose, by freely selecting the sectional size of the



therefore, is fabricated froma piece of sheet. Thus, 10 any step of
bonding a plurality of sheets of various sectional shapes together in

| ayers is not needed, differently froma case of fabricating the corrugated
fi berboard, and as a result, it is possible to fabricate the connected

hol |l ow structure 1 through fewer steps &fi 15 | ow cost. (Second

enbodi nent) Fig. 4 is a perspective view showi ng a connected hol | ow
structure in a second enbodi ment according to the present invention. 20

A connected hollow structure 1 in the second enbodi ment is substantially
simlar in basholdomssitiruictareiso 1t1the 1@annect ed hol | ow structure in the
first enbodi ment. Dovetailed projections 16 of a wdth narrowi ng 25
toward their bases ar&ihcemttheaiconaeicdied iholdoralsst myethateh Isursf acds of t he
connected hollow structure 1 so as - 52 - to horizontally project from
one side of thé&opmed &s & standardiced progluathddif fenertdiy dvost rahet ur es
11, 11 adjacent to each other and also fromone side of the parti al

ci rcunf er ences CoxTrguatied Fiberdowad.oWtnds poassidilg d Eelect ddjeacent to
each other. On the other hand, recess holes 17 fitted to the projections
16 are fodved BRteFdadt war igsastionalyfhars f el StIACtURAE t he

first hollow structyres 11, 11 adjacent to each other and the second hol | ow
structures 12, ifp 12 according to the purpose.

Further, the connected hollow structure 1 takes
the shape resembling a unicursal figure in section,'and
therefore, is fabricated from a_piéce of sheet. Thus,

10 any step of bonding a plurality of sheets of various
sectidnal shapes together in layers is not needed,
_differently from a case of fabricating the corrugated
fiberboard, and as a result, it is possible to fabricate
the connected hollow structure 1 through fewer steps at

15 low cost.

{Second embodiment)
Fig. 4 is a perspective view showing a connected

hollow structure in a second embodiment according to the
present inveéention.- ' —_ N
20 A connected hollow structure 1 in the second
embodiment is substantially similar in basic
constitution to the connected hollow structure in the
.first embodiment.
Dovetailed projections 16 of a width narrowing

25 toward their bases are formed at certain intervals on

both surfaces of the connected hollow structure 1 so as



10 adj acent to each other are respectively connected together by fitting
‘the projections 16 into the corresponding recess holes 17. In order to
respectively connect the first hollow structures 11, 11 and the second
hol | ow structures 12, 15 12 together, the projections 16 are formed by
incising the side walls 15 adjacent tq tg3e partial circunferences 14 so as
to start incising fromportions of the folds al, a2 in case of formng the
folds al, a2 on the sheet a. Any folds al, al are not formed al ong the
bases of 20 the projections 16. At the sane tinme, the recess holes 17
fitted to the pbohestizemtald yaprdi@dte Eridhn @atd iitte A f tHee Spake- vl | s 15,
15 such that the recess holes 17 extend over the partial circunference 14
adj acent to eachirsut€eraince2b 14 ofp tthe afiresd drilloos resnodirgs tid a 11
t hi ckness of the sheet a. The projections 16 enter the recess holes 17 so
- 53 - as to ceddecemd recesshhotdemiantd tdisprifectomnssids shovre on an
enlarged scale in Fig. 6, by formng the projections 16 and the recess
hol es 17 in re@aintdglperidawmfegfendes difestf £hes skeand desl dove. Thus, the
05 projections 16 are snmoothly fitted into the recess holes 17, in case
of fol di n§3t he s¢Fatures dily thde Fdiapentl taBaciheothemect@n the |aiher
structure 1 in_the second enbodinent is fabricated nore sinply, since any
step of hand, recess holes 17 fitted to the projections 16 are
formed on the other side of the partial circumferences
14. Thus, the first hollow structures 11, 11 adjacent
to each other and the second hollow structures 12, 12
10 adjacent to each other are respectively connected
together by fitting the projections 16 into the
corresponding recess holes 17.
In order to respectively connect the first hollow
structures 11, 11 and the second hollow structures 12,
15 12 together, the projections 16 are formed by incising
the side walls 15 adjacent to the partial circumferences
14 so as to start incising from portions of the folds
al, a2 in case of forming the folds al, a2 on the sheet
a. Any folds al, al are not formed along the bases of

20 the projections 16.

At the same time, the recess holes 17 fitted to
the projectiéns 16 ére formed in portions of the side
walls 15, 15 such that the recess holés i7 extend over
the partial circumference 14 adjacent to each side wall

25 up to an extent corresponding to a thickness of the

sheet a.

The projections 16 enter the recess holes 17 so



10 gluing the sheet a is not needed in case of respectively connecting
the partial circunferences 14, 14 of the nutually-adjacent first holl ow
structures 11, 11 and those of the nutually-adjacent second hol |l ow
structures 12, 12 together. 15 ' O her respects of the functions and
effects of the connected holl ow structubd 2 in the second enbodi nent are
substantially simlar to those of the connected hollow structure 1 in the
first enbodi nent, and hence, the description thereof will be omtted. 20
(Third enbodinent) Fig. 7 shows a connected hollow structure in a third
enbodi nent accas dtoagcbeetrhehpr eserssi hodesi withAtber pirng ecs ignseonasct ed
holl ow structure 1 in the third enbodinent, a |arge nunber of holes 18 of a
25  predet er néinewn shapanaenlavgaddscalendn Répi-néd Byd&oxming thewhich
formthe borders between the holl ow - 54 - structures 11,. 12 adjacent to
each other. Siptejeatipargdbnandethef rREFES P lgse 1foiRe FSMiERE si de wal | s
15, the connected hollow structure 1 i-n this enbodi nent reduces |ts mhole
appar ent speciPPEtHOns gfaﬁhﬁysﬁﬁﬂtsﬁoﬂé ﬁﬁ?@rﬂpéﬁlﬁpg“9°astpeﬁv

reduces its elastic force) _accordin ible to f a
connectedoﬁolIBﬁPéFFﬁ&PBFe16wﬁF@hS@%&%Qlﬁé Fﬁéﬁdel %Fy q&fs§e

t he shape, size_and density of e hol ) es ects of
t he constitutlgﬁ fBnEerEne L aﬁ&Eglng the sheet’a along tné FoLd"H

The connected hollow structure 1 in the second
embodiment is fabricated more simply, since any step of

10 gluing the sheét a is not needed in case of respectively
connecting the partial circumferences 14, 14 of the
mutually—adjacent first hollow structurés 11, 11 and
those of the mutually-adjacent second ho;low structures
12, 12 together.

15 Other respects of the functions and effects of_
the connected hollow structure 1 in the second
embodimenf are §ubstantially similar to those of the
connected hollow structure 1 in the first embodiment,
and hence, the description thereof will be omitted.

20 (Third embodiment)

Fig. 7 shows a connected hollow structure in a

third embodiment according to the present invention.
According to a connected hollow structure 1 in
the third embodiment, a large number of holes 18 of a

25 predetermined shape_are formed in the inclined side

walls 15'which form the borders between the hollow



effects of the connected hollow structure 1 in the third enbodi nent are
substantially simlar to those of the connected hollow structure in the
first enbodi nent, and hence, the description thereof will be omtted. 15
(Fourth enbodi nent) Fig. 8 shows a connected hol |l ow structure correspondi ng
to clains 6 and 19. A connected hollowStructure 1 in a fourth enbodi nent
has a flat panel-1ike shape on the whole 20 simlarly to the connected
hol l ow structure 1 in the first enbodi ment, except that first and second
hol |l ow structures 11, 12 in the fourth enbodi nent have a rectangul ar
equi l ateral tretanmtburesekli o2 Jhpacemhete ezadll ¢bestructure 1 in this 25
enbodi ment is fabricated as follows. Firstly, a sheet (not shown) used as
a material of the corficrcedte|lavge numsr ofthotesrb8iare formed inong
concave and convex folds. In this case, the folding of the sheet starts
accor di ng toIﬁﬂ?cﬁ*%%tw@h1%51§hoﬁheb9°%ﬂe§F?@mPngﬁWFﬁﬁruetuSQbéeaﬂentIy,
while the sheet Is being folded in 05 uence, the parti al

ci rcunf er encesth ¥§eﬁW¥R§#me?6 E%@H°%§héFs °%6nﬁ8€?§ﬁ“?o§@?ﬁé?lﬁy bondi ng
in portions of upper and_| ower corner gort ns aﬁ?uch t hat the holl ow '

structure€® 11,99 V%?Ytﬂ%dr§9?§ﬁgﬂ?ﬁ? Grtater & FShGYI A*-Ceetion are
Sense art et 0 £ B0 BLELNBLELL) | DULERSREEL L) O 1 secton. The
Thus, it is possible to form a connected hollow
structure, which shows desired elasticity, by selecting
the shape, size and density of the holes 18.

10 Other respecté of the constitution, functions and
effects of the connected hollow structure 1 in the fhird
embodiment are substantially similar to those of the
connected hollow structure in the first embodiment, and

hence, the description thereof will be omitted.

15 (Fourth embodiment)
Fig. 8 shows a connected hollow structure
corresponding to claims 6 and 19.
A connected hollow structure 1 in a fourth
embodiment has a flat panel-like shape on the whole
20 similarly to the connected hollow structure 1 in the
first embodiment, except that first and second hollow
structures 11, 12 in the fourth embodiment have a
rectangular equilateral triangular section.
The connected hollow structure 1 in this
25 embodiment is fabricated as follows. Fi:stly, a sheet

{not shown) used as a material of the connected hollow



enbodi mrent withstands a plane pressure mainly by vertical side walls 15 and
inclined side walls 15 of the hollow structures 11, 12. Thus, when the
connected 15 hol | ow structure 1 is exposed to a plane pressure of not

| ess than a predeterm ned value, the side walls 15 are bent as shown in
Fig. 9 and absorb such a plane presswess5 & her respects of the’
constitution, functions and 20 effects of the connected holl ow structure
in the fourth enbodi nent are substantially simlar to those of the
connected holl ow structure in the first enbodi nent, and hence, the
description tlsmeuftusd 11 bies ofdtdedl alond t¢orpdveli ardtgopwex folds. Fg.
10 shows a packagi ng nmenber conprised of a connected hollow'structure in an
enbodi nent In 3dis magsespomli frlding| of nkhagshedt /9tactsraceRrdtnd he
present invention. A connected hollow structure 1 in a fifth epbodinment is
formed as a cdihdheGireet AN famnEhowhi RY 88 arTP¥L iR EEIasBa cushi oni ng

material for protecting a corner portion of an articl e ackaged, and
i s conposed ofSUPs&FHRIELE, JER1ben the uBheRE +§,b%15%n§%£$%§ g?de structure

I'b uprightly placed on the t f id the ted bott
St ur 3 4, "RARIERaD. oo REE Lol | CAFOUPFAEPUPES Lt BRIREN SROE Reways

B eced o8 1he G Acathab e, FbethiE B) bBRaERE"ER! BA-ERLH e
upper and lower corner portions 13 such that the hollow
structure§ 11, 12 of the rectangular equilateral
triangular section are densely arranged in an

10 alternately inverse position in section.

The connected hollow structure 1 in this
embodiment withstands a plane pressure mainly by
veftical side walls 15 and inclined side walls 15 of the

_ hollow structures 11, 12. Thus, when the connected
15 hollow structure 1 is exposed to a plane pressure of not
less than a predetermined value, the side walls 15 are
bent as shown in Fig. 9 and absorb such a plane
pressure;

Other respects of the consgitution, functions and

20 effects of the connected hollow structure in thg_fourth—
embodiment are substantially similar to those of the

connected hollow structure in the first embodiment, and

heﬁce, the description thereof will be omitted.

(Fifth embodiment)
25 Fig. 10 shows a packaging member comprised

of a connected hollow structure in an embodiment



side and rear structures la, 1b, 1c are substantially at right angles with
one anot her. 15 First and second holl ow structures 11, 12 of the
connected bottom side and rear structures la, 1lb, 1c are of the sane size
and have an isosceles triangular section. However, the second hol | ow
structures 12 on both ends of the conne®s ed botton1 side and rear 20
structures la, 1b, 1c have a right-angled triangul ar section. The connected
bottom structure |la and the connected side structure Ib are connected

t oget her as one body through connecting sheet portions a3, and the 25
connect ed bot taamzRspending | to aotaime £9naedt t) peeprdingctarthec are
connected together as one body- through another connecting sheet portion a4.
- 57 - The comkRaent HAVeREERucture 1 in the fifth enbodlnent i's

fabricated as foll ows. FlrstI%#¢as shown jn sheet a is

bei ng delivered in a 2eFeRReCtR ol bow %BﬁV%RgFﬁlé iﬁza gégﬁhd concave

n the crgss

fol ds 05 d
d?reitlon of t?é??ﬁhmﬁn$;£§nf%fT%$nﬁfe a??EHSEnBﬁ?Eﬁsgé?auﬁﬁa?S t Bie
Po t he on28® Bad FerEes Hh oh RukpiofRe haLeRILHTEE CBrdtectngShT BT Y

to the case in I'ons a7 of

O oor T eoPUSg: | Bot beoRO8E! BRLLRELIR! whbn! PECRALEAY BhaUgbUres 11, 12

are formed al ong eet port
composed of a connected bottom structure la, a connected

side structure 1lb uprightly placed on the top surface of
one side of the connected bottom structure la, and a

10 connected rear structure lc uprightly and sideways
placed on the top surface of the rear side of the
connected bottom structure la. The connected bottom,
side and rear structures la, 1lb, lc are substantially af
right angles with one another.

15 First and second hollow structures 11, 12 of.the
connected bottom, side and rear structures la, lb 1lc
are of the same size and have an isosceles trlangular
section. However, the second hollow structures 12 on
botﬁ'ends of the connected bottom, side and -rear

20 structures la, lb, 1lc have a right-angled tfiangular
section.

| The connected bottom structure la and the
connected side structure lb are connected together as
one body through connecting sheet portions a3, and the

25 connected bottom structure la and the connected rear
structure lc are connected together as one body through

another connecting sheet portion a4.



whi ch fornms the connected bottom structure la showmn in Fig. 10, and a sheet
portion Ib', which forns the 15 connected side structure 1b, by cutting
portions other than the connecting sheet portions a3 forned in alignment
with portions defined by the adjacent folds al, al. Afold a5 is forned on
one required end of each connecting she2? portion a3 so as to extend at

ri ght 20 angles with the folds -al, al. Parallel folds a6, a6 are forned
al ong the border between the sheet portion |a', which fornms the connected
bottom structure la shown in Fig. . 10 nd a,sheet portion_lc' ..whjch forns
the connected rear stTB%tﬁ?%n?%ged Eé}fgﬁcﬁtfﬂﬁ uF%e&f6Pd§%86?l£ghare
positioned on bat h. sides of e_conpecting t _portian .. Eur a
recess portianékP%*m%P 'ﬁ?h%%3f+%§g%§dPﬁgfégf§H3' %}9§§§§'sggt%§§gp

hei ght of the hol Low structut 11,.12.is tqr r i f either
fold a6 so as &0 t&?én%10vgﬁl§gp8r?Féétcér;gsgggaéngngvggéalgﬁg h of the
connected rear upe . requi ,gd r heet
ais coated wﬁ?%éé%%% %%?é&?lgﬁ’aa ggﬁ§ef32§8n§gfhé§fgﬁgsggﬁ?agé gﬁngG.

Subsequenily 4l 181! 08SE8Rhed bi_PRENINEELIRUSHN saequeRGt AkORY i Ol ds

al, a2 and” a6 'form Irst and second hollT ow structures

eec 0", ot LBEobk BUFPSNAY 8b VLR oL AR Bk hfaRarehndid

' according to the sectional height and base width of the
hollow structures 11, 12, similarly to thelcase in the
first embodiment.

10 Recess portions a7 of a width corresponding to
the sectional height of the hollow structures 11, 12 are
formed along the border betwegn a sheet portion la‘', |
which forms the connected bottom structure la showﬁ in
Fig. 10, and a sheet portion 1b', which forms the

15 connected side structure 1lb, by cutting portions other
than the connecting sheet portions a3 formed in
alignment with pértioné defined by the adjacent folds
al, al. A fold a5 is formed on one required end of each
connecting sheet portion a3 so as to extend at right

20T angles with the folds .al, al.

Paréllel folds a6, a6 are formed along the border
between the sheet portion 1la', which forms the connected
| bottom structure la shown in Fig. 10, and a sheet
portion lc', which forms the connected rear structure

25 lc, such that the folds a6, a6 are positioned on both

sides of the connecting sheet portion a4d. Further, a

recess portion a8 of a width corresponding to the



each other are bonded together, and the sheet a is cut along a desired
portion. However, when a sheet 15 previously cut in a predeterm ned shape
is used, a cutting step is not needed. According to the above procedure, a
~connected hollow structure 1' in a devel oped state is forned, in which the
connected side structure |b is connecteB8te 20 one end of the connected
bottom structure |la through the connecting sheet portions a3, and the
connected rear structure 1c is connected to the side of the connected
bottom structure |la through the connecting sheet portion a4, as shown in
Fig. 12. 25 sectiona¥hbeighheefetihRohpdhowt stzugtures il ,t B dsvel oped
state shown in Fig. 12 is used in distribution as it is. However, when it

i s necessary tEopnRegafeom a-pggtiogrefceiéther Zodédnabcsedasotpogxéendct ure
imedi ately after the fabrication, the _connected hollow structure 1 is
formed as shov®VeR &igortipp rarsergorfingohRedhed lepg&hsefudbhgre | b and
the connected rear structure 1c 05 together with the respective connecting
sheet portionsc@Bnegiednrepe gtruetrss d6own by arrows in Fig. 12. For

instance,OEn a case where there i s a %ossibility t hat the connected hol | ow
structure”? in the staP& SREWATPA pPrgfaes pf the shess whds S2ak€d the 10

connected side structure |b and the _connected_rear strycture 1c y be
Fix6d to the CBRRBCBLHeDSLr S sPUBRAPE IV b5 16BRAIRS o denat ader BB at e
means, at a6.
Subsequently, while the sheet a is being folded
in sequénce along the folds al, a2 and a6 to form the
10 first and second hollow structures 11, 12, the edges of
the first hollow strﬁctures ll.adjacent to each other
and those of the second hollow structures 12 adjacent to
each other are bonded together, and the sheet a is cut
along a deéired portion. However, when a sheet
15 preViously cut in a predetermined shape is used, a.
cutting step is not ﬁeeded.
According to the ébove procedure, a connected

hollow structure 1' in a developed state is formed, in

—_ which the connected side structure 1lb is connected to

20 one end of the connected bottom structure la through the
donnecting sheet portions a3, and the connected rear
structure 1lc ‘is connected to the side of the connected
bottom structure la thréugh thé connecting'sheet portion
a4, as shown in Fig. 12.

25 The connected hollow structure 1' in the
developed state shown in Fig. 12 is used in distribution

as it is. However, when it is necessary to package



need. In addition to the procedure of fabrication as 15 descri bed above,
the connected holl ow structure 1 may be fabricated by independently formng
t he connected bottom structure |a, the connected side structure |b and the
connected rear structure 1lc, then conbining these structures with one

anot her as shown in Fig. 10, and 20 ~ sequently connecting or fixing the
conbi ned structures together. The connected hollow structure in the fifth
enbodi ment is conprised of a piece of sheet as descri bed above, and

th f , f.abri.cated th h, f 25 | t. S
each of the hoFraw e Uit if corree e e RrnlEie YamiEb el o
hol | ow struct Ui 1as e 1 801 deONGR Sl d AL 01 RSF1 BRu DAY 00y 2

sectional heig arger an a pase, e connected bottom side and rear
structures la;glbsohfed W didikh Wd hﬁi%”di Wy SEEEHME el BShnécpedne
pressure. 05 Further, since the connected bottom side and rear

structures lagily siGifu @MY i Sff He [EhPedBe S NEEAr st PRELhPE Tl | oW

structures 11, 12 included in these structures have the sanme shape and are
of the sag® sittRjetler GRINECEIRE POIHOEtive (ComMdct a§ ShedE! Poefidas 10

1b, 1c show substantially uniformw thstandi ng strength agai nst a pl ane
pressure. Ot hes3 [espeid stid dipe€Oih | $hbwoby fancéwsonsnandg. 12.

For instance, in a case where there is a
possibility that the connected hollow structure 1 in the.
state shown in Fig. 10 is collapsed when packed, the

10 connected side st?ucture lb and the connected rear
structure 1lc may be fixed to the connected bottom
structure la by bonding or other appropriate means, at
need. |

In addition to the procedure of fabrication as

15 described above, the connected hollow structure 1 may be
fabricated by independently forming the connected bottom
structure la, the connected side structure 1lb and the
connected rear structure lc, then combining these
structures with one another as shown in Fig. ‘10, and

20 consequently connecting or fixing the combined
structures together. |

The connected hollow structure in the fifth
embodiment is comprised of a piece of sheet as described
above, and therefore, may be fabricated through fewer

25 steps.at lower cost.

Since each of the hollow structures 11, 12 as the

components of the connected hollow structure has the.



effects of the connected holl ow structure in the fifth enbodi nent are.
substantially simlar to those of the 15 connected holl ow structure in
the first enbodi ment, and hence, the description thereof will be omtted.
(Sixth enbodi ment) Fig. 13 shows a packagi ng nenber fornmed of a connected
hol | ow structure in an enbodi ment. 20 - &®r+esponding to clains 51 and 53
according to the present invention. A connected hollow structure 1 in a

si xth enbodinent is forned as a support block for supporting articles when
packaged, and is conposed of connected 25 structures 1d, le, 1f, 1g, 1h
of the same strSRIREEBANE ANIREAS FRCEIOR hgRiRg arseebiapaliheightrs such

t hat - 61 -, hollow structures 11, 12 (of a ée ular triangul ar sec- tion)
of these connd@REPTFRAR A R3¢ eFhe | ‘FP‘%)% Gted | bebtemcnsiddernd npeare

arranged in a met rical. shape. The connected hpollow structure 1. in the

o rino5s Mo €' 1 20 PRE 10 a8V DR Fel o Phe Pand L hd e ERRgRh ) P .
15, while a SQ%&LU? IS be'qg delivered in a certain direction, convex folds
a2, a2 and concave %%I%Isp ?,ea‘f‘r?ﬁ%"‘?%r med on the sheet a so as to extend

ocor i nd8 o the seot Bratehe: SRecant ocetur SRR FoPRARICRTRE affuici ur e

accordind’ o the sectiona ase w ho

11, 12, Si | aidde (ot hecoase 18, 106, 11E5hoEnbORbETEba B8 he?gaRle 10T e

bet ween t he convex
sheet a, and the hollow structures 11, 12 included in

these structures have the same shape and are of the same
size, the connected bottom, side and rear structures 1la,
10 lb, 1lc show substantially uniform withstanding strength
against a plane pressure. |
Other respects of the constitution, functions and
effects of the connected hollow structure in the fifth
embodiment are substantially similar to those of the
15 connected hollow structure in the first embodiment, and

hence, the description thereof will be omitted.

(Sixth embodiment)

Fig:“13 shows a packaging member formed of——

a connected hollow structure in an embodiment - -
20 corresponding to claims 51 and 53 according to the
présent invention.

A connected hollow structure 1 in a sixth
embodiment is formed as a support block for supporting
articles when packaged, and is composed of connected

25 structures 1d, le, 1£f, 1lg, lh of the same structure and

of the same size, which are formed in layers such that



a2 along the border between sheet portions 1d', 1le', 15 which
respectively formthe structures 1d, le of Fig. 13, and the border between
sheet portions 1f', 1g', which respectively formthe structures 1f, 1g.
Furt her, breaks alO are fornmed al ong these borders other than portions of
the folds a9 so as to be alignnent withéthe 20 folds a9. On the other
hand, folds a9 are formed between the concave folds al, al along the border
bet ween sheet portions le', 1f', which respectively formthe structures le,
1f, and the border between sheet portions 25 1g', 1h', which
respectivel y flmkidwheststuatoixessllig, 12h(ofuat hegularebkiangglareséor ned
al ong these borders other than portions of the folds a9 so as to be
al i gnment witition) & these donnRcted gtreuctynescextend ate parahbketheet a
is coated with glue (i.e., an adhesive) along the folds al, a2.
Subsequent |y, %thigach mthereaand axze parrgngeddéd assymReteggahcehaPeng t he
folds al, a2 to formthe hollow structures 11, 12, the edges of the holl ow
structures 11 adj acer®he canrRecErdrobkewt HbsBcbrrent k| fhey sixtRtures 12
adj acent to each other are respectively bonded together, and the sheet a is
cut al ond3 r &fRRodHmant Hor faRicALedr 8P nEOLoOVAe aBbtEtpYocaBLFROVA
connect ed hollpm/slruc{ure 1' is forned, in m@ich tge'strucéutes 1d to 1h
are in a develdhdit%t a2 WR1LGAnShESE §. 1§6Pe1ng delivered in a
certain direction, convex folds a2, a2 and concave folds
al, al are formed on the sheet a so as to extend in the
cross direction of the sheet in an alternate arrangement
10 according to the sectional height and base width of the
hollow structures 11, 12, similarly to the case in the
first embodiment.
Folds a9 are formed between the convex folds a2,
a2 along the border between sheet portions 14‘', le',
15 which respectively form the structures 14, le of Fig.
13, and the border between sheet portions 1f', 1g°',
which respectively form the structures 1f, 1g. Further,
breaks al0 are formed along these borders other than
portions of the folds—a9 so as to be alignment with the
20 folds a9. . : -
On the other hand, folds a9 are formed between
the concave folds al, al albng the border between sheet
portions le', 1f', which respectively form the
structures le, 1f, and the border between sheet portions
25 1g', 1h', which respectively form the structures 1lg, 1h.

Further, breaks al0 are formed along these borders other

than portions of the folds a9 so as to be alignment with



The connected hollow structure 1' in the 15 devel oped state as shown in
Fig. 16 is used for distribution as it is. However, when it is necessary
to package articles in a connected hollow structure i mediately after the
fabrication, a |ayered connected hollow structure 1 of a bl ock shape is
formed as shown 20 in Fig. 13 by altepately making a conpl ete face-about
of the structures 1d to 1g under the hinge action of portions of the folds
a9. For instance, in a case where there is a possibility that the connected
hol | ow structure in the 25 state as shown in Fig. 13 is coll apsed when

packed, the st ictald1gfis to 1h may be fixed together by bonding or other
appropriate neans. - 63 - The connected hollow structure ‘1. in the sixth

embodi ment is used asHd&RACKAH NELSERROTS £ DHIOS ks Rl calshi o Aged! ock as
descri bed above, and besides, a packaging frame structure for packagi ng

bottles or |ikgtdb gl ticles, in | ABesdivd) SATIngr thée! £51a8t &1 | hez hol | ow
portions. Further, since a |large nunber of hollow portions are arranged

densely, the connect egho¥dduam 1y Uoiki Fe | thé Néneetbadigepéing Soided! e for
use as a carrier for carrying adsorbents. 10 ' The connected hol | ow

structureod inid eq@ieride edlwithy Meé £S1E9NPL | se2l ©6 AophetRe Cholbewt as
descri bed above, and therefore, may be fabricated through fewer steps at
| oner cost, arakrtietwtesiclly ek2 ldthe ddgesovf the hollow structures 11
adjacent to each other and those of the hollow
étructures 12 adjacent to each other are respectively
bonded together, and the sheet a is cut along a required
10 Dportion.
According to the above procedure, a connected
hollow structure 1' is formed, in which the structures
1d to 1h are in a developed state, as shown in Fig. 16.
The connected hollow structure 1' in the
15 developed state as shown_in Fig. 16 is used for
distribution as it is. However, when it is necessary
to package articles in a connected hollow structure
immediately after the fabrication, a layered connected
hollow structure 1 of a biock shape is formed as shown
20 in Fig. 13 by alternately making a complete face-about
of the structures 1ld to 1lg under the hinge action of
portions of the folds a“9.
For instance, in a case where there is a
possibility that the connected hollow structure in the
25 state as shown in Fig. 13 is collapsed when packed, the
structures 1d to 1lh may be fixed together by bonding or

other appropriate means.



substantially uniformelastic force and wthstanding 15 strength agai nst
a plane pressure. Since each of the hollow structures 11, 12 as the
conponents of the connected holl ow structure has the isosceles triangular
section having the sectional height |larger than the base, the connected

hol | ow structure 1 20 shows hi gh mﬁghg%agding strength against a plane
pressure. Further, since the hollow struCtures 11, 12 are forned densely in
parallel to each other, the connected hollow structure 1 shows high

wi t hstanding strength 25 against an external force in the direction of

he hol | , _ , I : '
the hol jow structuresyid. cdgnedbUd: nblfofO0RRaLEA-RoL! o FhEUSIRER 1 11

is also stita useé as a core ~material of a

hol | I o]y hgzARLk t
i fornly have BoodfiRy b 888085 Tk Palkep TS bREBERTEIESN AR ou

structure 1 int@shisnbRL! 8YoBRNEE aUsBribal bBeveol baw Besigekruatures thus
desi gned extend in the thickness direction of the hollow panel. As a

modi fication opath8gshyt BramBodtpRBturet fog paskialliagt Boftahescateldke
connected hollow structure of a block shape by individually formng the

structure®s5ld &ptiBleslbyofinkbetiagpeathyaritdydies iatoantientotliiese

structures in layers and then bonding the |ayered structures together. In

t his case, whepogtionsect gdritherowsihcectaularge number of hollow
portions are arranged densely, the connected hollow
structure in this embodiment is suitable for use as a
carrier fof carrying édsorbents.

10 " The connected hollow structure 1 in the sixth
embodiment is comprised of a piece of sheet as described
above, and therefore, may be fabricated through fewer
steps at lower cost, and the structures 1ld to 1lh showl
substantially uniform elastic force and withstanding

15 strength against a plane pressﬁre.

Since each of fhe hollow structures 11, 12 as the
components of the connected hollow structure has the
isosceles triangular section having thé secti@ﬁal height
larger than the base, the connected hollow structure 1

20 shows high withstanding streﬁgth against a plane —
pressure. _
| ' Further, since the hollow structures 11, 12 are
formed densely in parallel to each other, the connected
hollow structufe 1 shows high withstanding strength

25 against an external force in the direction of the hollow
structures 11, 12. Thus, the connected hollow structure

1 in this embodiment is also suitéble for use as a core



of a block shape is fabricated such that the hollow 15 structures 11, 12
extend at right angles to each other, it is possible to forma |ayered
connected foll ow structure which shows high w thstandi ng strength agai nst
an external force in every directions. Qher respects of the constitution,
functions and 20 effects of the conpegjed hollow structure in the sixth
enbodi nent are substantially simlar to those of the connected holl ow
structure in the first enbodi ment, and hence, the description thereof wll
be omtted. (Seventh enbodi nent) 25 Fig. 14 shows a packagi ng

menber forned pirareannget 8dnBRLbAWpahEUC{HEE sRo¥R )CBROAREGhing the5 -
corresponding to clainms 52 and 53 according to the present invention. A

connect ed hol | e sbwUSERuEthreB 215e¥entd ank@ditieyt havea amemafiicati on of
t he connected hol | ow 05 structure in the sixth enbodi nment, and is

conposed of theef§th¢t dhas thent Ansbreinghthee cbapeceed hodlbwock shape by
maki ng use of the hinge action of folds a9, and a quadrangular hole all' is
formed in the sentetuet fLhénkayehedhodinecpadelolsiich shadc ttinee hatl 1pwght
angles with 10 the hollow structures 11, 12. The connected hol | ow
structure03 i nstiecsevest thashdeisigned extebd dat ddeadbfiglkngss. Firstly, as
shown in Fig. 17, in a step of fornng a sheet a constituted substantially
similarly to tBirectkden pof khg hodlowepanel.
As a modification of the sixth embodiment, it is
possible to fabricate a connected hollow structure of a
block shape by individually forming the structures 1ld to
10 lh of the respective layers, arranging these structures
in layers and then bonding the layered structures
together.
In this case, when a connected hollow structure
of a block shape is fabricated such that the hollow
15 structures 11, 12 extend at right angles to each other,
it is possible to form a layered connected follow
structure which shows high withstanding strength against
an external force in every directions.
Other respects of the constitution, functions and —
20 effects of the connected hollow structure in the sixth
embodiment are substantially similar to those of the

connected hollow structure in the first embodiment, and

hence, the description thereof will be omitted.

(Seventh embodiment)
25 Fig. 14 shows a packaging member formed of

a connected hollow structure in an embodiment



15 holes all, which formthe hole all' described above, are fornmed in
required portions in the center of sheet portions le to 1h other than a
sheet portion 1d' which forns the structure 1d shown in Fig. 14, and the
sheet a is folded according to a procedure simlar to that in 20 case of
the si'xth enbodi ment. The connected hol l.@w structure 1 in the seventh
enmbodi ment has the holes all' formed as described above, and therefore, is
suitable for use as a packaging frame structure, which also serves as a
cushioning material 25 for an article having a portion fit for the shape
of the hole alf 1ng.su Ol fe g he hole
all. -. 66 - ﬂ%¥e% ?ééggst%oﬁgaqu e %@?ﬁe f%?%ﬁ%? qﬁget Bgitlon 1d" of
Fig. 17 simlapkyskatt Baveatasn . hol es aII formed in the sheet portions le
to 1h, portions of the holes all forma through hol e extending through a 05
connected hol | ow struat eb@ntctlead nehaek StaRRturtha GenneER&dta | ow
structure 1 having the through hole as descri bed above is used for
packagi ng an aeimbeldamenit fier a kRdsERA WGor RE tiHOUBhdEd D hd NSV ti Ng
such an article through the connected hollow structure 1. 10 Q her
respects s theteaelurieutinothel Wittt RtnbddinafiiteClandfid honpuwertoftl hol | ow
structure in the seventh enbodi nent are substantially simlar to those of
t he connect ed lhlel @trstotutas dd td Heh sehditdh eadbdiagpted aimd déillgesk t he
description thereof will be omtted.

shape by making use of the hinge action of folds a9, and

a guadrangular hole all' is formed in the center of the
layered connected hollow structure at right angles with
10 the hollow structures 11, 12.

The connected hollow structure 1 in the seventh
embodiment is fabricated as follows. Firstly, as shown
in Fig. 17, in a step of forming a sheet a constituted
substantially similarly to that shown in Fig..15, recess

15 holes all, which form the hole all' described above, are
formed in required portions in the center of sheet
portions le to lh other than a sheet portion 1d' which
forms the structure 14 shown in Fig. 14, and the sheet a
is folded according to a procedure similar to that in

20 case of the sixth embodiment. — )

The connected hollow structure 1 in the seventh
embodiment has the holes all' formed as described above,
and therefore, is suitable for use as a packaging frame
structure, which also serves as a cushioning material

25 for an article having a portion fit for the shape of the
hole all by inserting such a portion of the article into

the hole all.



15 (Ei ghth enbodi nent) Fig. 18 shows a packagi ng nenber forned of a
connected holl ow structure in an-ei ghth enbodi ment corresponding to clains
54 and 55 according to the present invention. 20 A connect.ed

hol l ow structure 1 in the eighth enbodi ment has a generally tray-1ike shape
and is conposed of a connected bottom-steéucture la, a pair of connected
side structures 1lb, |Ib uprightly placed on both ends of the connected
bottom structure la, a 25 connected front structure 1i uprightly placed
on the front end of the connected bottomstructure la, and a - 67 -
connected rear structWhen @ @gdegs hels &ddd ish figrmedgin die sthegte
connected bottom structure |a. The connected bottom structure . la is
connect ed to t R@T&dRRedded offr Fidg -stiludigrd-aflyarke thhe dnnfraa dplasaralds
structure 1c through respective connecting portions a4, and the connected

front structur &EOFMeEhd™ b Ghfeh SPTEASHRGUI L P MRttt to the
To e S Enpaes e ol g AR eping KRAAMARd 1 the
i aht - angl%8a  EORRECH Stiosh THAGIEE o (hid P IS haRe ynitheing are of
it Ee t ﬁgb Zf gm Lalclo¥1nse%r{:.eeds ihzoe.l.'lo:IwS structure 1ﬂ}?a\?i0nngn etcﬁéa dtl'px%\lg%w hsc;[lreucatsur el

described above is used for packaging an article fit for

the shape of the through hole by inserting such an

article through the connected hollow structure 1.

10 Other respects of the constitution, functions and
effects of the connected.hollow structure in the seventh
embodiment are éubstantially similar to those of the

connected hollow structure in the sixth embodiment, and

hence, the description thereof will be omitted.

15 (Eighth embodiment)

Fig. 18 shows a packaging member formed of a
connected hollow structﬁre'in an-eighth embodiment
corresponding to claims 54 and 55-—aeeording to the
present invention. =

20 A connected hollow structure 1 in the eighth
embodiment has a generally tray-like shape and is
composed of a connected bottom structure la, a pair of
connected side structures lb, 1b uprightly placed on
both ends of the connected bottom structure la, a

25 connected front structure 1li uprightly placed on the

front end of the connected bottom structure la, and a



enbodi nent is fabricated as follows. Firstly, as shown in Fig. 19, while a
sheet a of a certain width is being delivered in a certain direction,
concave folds al, al and convex folds a2, a2 are formed on the sheet a so
as 20 to extend in the cross direction of the sheet in an alternate
arrangenment according to the sectional helght and base wi dth of the holl ow
structures 11, 12. Recess portions a7- of7a wi dth corresponding to the
sectional height of the hollow structures 11, 12 are 25 formed al ong the
border between a sheet portion 1c', which fornms the connected rear

structure 1c in Fig. 18, and a sheet tion fMﬂ h f%rns ggg connect ed
si de - 68 C%??%EFE?erEBr ShEUSEYBR EﬁeuBnggF BeP%@gﬁ a°%h &AL on
1i', which f th ted t t h heet t

Th ' by cutts iPoPEi BRE GORBECERANCRERRICE ﬁacifhe%[“iporf. one 83t ormed in

e o one + o Phe. 28R e A BRk 8 Sedhictlurelta EdAREe R 0 20

is formed on one requ connéec ort I on a

extend at i ght,anglegourtl tfgsptolsttuelture' 11P%r e' lt e fc%'n&%&%’d 3R 4" ©

formed al ong thée bor ween sheet portion fornms the

connect edpbot | QULREEUGRUTE LhuBliofl Ges ;,%ctm s, Yotk 'asand

al ong the or der etmeen the sShe lon la' an the sheet portion 'ic'

such that the BﬁhdghQGcoﬁﬁe@&%dpQ§bB%0%%Qdﬂﬂﬂﬂlt%ﬂ'hdﬂ‘%ﬁé‘ﬂbdﬂé%ted

connecting sheet 1 portion a4 Further, unnecessary portions al2, al2
rear structure lc are connected to the connected side

structures 1b, 1b through respective connecting portions
a3.

10 First and second hollow structures 11, 12
included in the connected bottom, side, front and rear
structures la, 1b, 1i, lc have a right-angled triangular
section having a slightly larger height, and are of the
substantially same size.

15 The connected hollow structure 1 in the eighth
embodiment is fabricated as follows. Firstly, as shown
in Fig. 19, while a sheet a of a certain width is being
delivered in a certain direction, concave folds al, al
and convex folds a2, a2 are formed on the sheet a so as

20 to extend in the cross direction of the sheet in an
alternate arrangement according to the sectional height
and baee width of the hollow structures 11, 12.

Recess portions é7 of a width corresponding to
the sectional height of the hollow structures 11, 12 are

25 formed along the border between a sheet portion 1lc’',
which forms the connected rear structure lc in Fig. 18,

and a sheet portion 1lb', which forms the connected side



corresponding to length portions of the structures 1b, Ib are cut from
portions aligned with either fold a6 of the sheet a. The required surface
of the sheet a is coated 20 with glue (i.e., an adhesive) along the folds
al, a2 and a6. Subsequently, while the sheet a is being fol ded in sequence
along the folds al, a2 and a6 to forn+té6& holl ow structures 11, 12, the
edges of the holl ow 25 structures 11 adjacent to each other and those of
the holl ow structures 12 adjacent to each other are respectively bonded

toget her, and the sheet a is:cut - 69 - along a required portion. The
fol di ng of thestteetunesihytandcabedgnghecberdedi besween asssredn by an
arrow C of Fig. 18, for instance. 05 According to the above

procedure, a dhheterdlhbl | whichr fermsethe gonegetefefironst tryctvrAed, in
whi ch the connected front and rear structures 1li, 1c are connected to the
front and rearldpornd obReoshent porhienedbhot PEnFYLEABEUPETEAORAr BERRTL he
connecting 10 sheet portions a4, and the connected side structures Ib are
connected to tH2R;¢RANeFting ehARECPREtLPRAt 2dndormss ipr gdigpmenti  1c

t hrough the conpecting sheet portions_ a3, cidentally, a devel ope I.ew
t hereof V@31 H@lﬁmiP?gH}°E§ between th?héoiaﬁné redthol FORT Fuc?u%@ipn t he

devel oped a5 is formed on one required end of each connecting
sheet portion a3.so as to extend at right angles with
the folds al, al.

Parallel folds a6, a6 are formed along the border

10 between a sheet portion la‘', which forms the connected
bottom structure la of Fig. 18, and the sheet portion
1i' and along the border between the sheet portion 1la’
and the sheet portion lc' such that the folds a6, a6 are
positioned along both sides of the connecting sheet

15 portion a4. Further, unﬁecessary portions al2, al2
corresponding to length portions of the structures 1b,
l1b are cut from portions aligned with either fold a6 of
the sheet a.

The requi;ed surface of the sheet a is coated

20 with glue (i.e., an adhesive) along the folds al, a2 and
a6.

Subsequently, while the sheet a is being folded
in sequence along the folds al, a2 and a6 to form the
hollow structures 11, 12, the edges of the hollow

25 structures 11 adjacent to each other and those of the
hollow.structures 12 adjacent to each other are

respectively bonded together, and the sheet a is cut



state is used for distribution as it is. However, when it is necessary to
package articles in a connected hollow structure imediately after the
fabrication, a connected hollow structure of a tray-li ke shape is 20

formed as shown in Fig. 18 by placing the connected side structures 1b, 1b
and the connected front and rear structuses 1li, .1c on the required portions
of the connected bottom structure |a. e connected side, front and rear
structures 1b, 25 li,1c may be fixed to the connected bottom structure

| a by bonding or other appropriate neans, at need. The connected hol | ow

structure 1 inyidiy & Wdduirea géctiéAbodiment is used as a container or
box for carrying or transporting fishery products, frozen foad or the |ike

by shrink-packi ng t herwdof 81 EDNGESE eEhB0shO¥L ST HELHES AcBbiliAgsShei nk film
al ong the external shape of the 05 connected hollow structure 1, for

i nst ance. Fuldalirédeiomors showechbedahoatrpuwsCroet rig. By, b€oghri nk-
packed even in its devel oped state. Thus, it is possible to enhance
heat - i nsul at i dmstamteli t y-resi stance ‘and wat er-ti ghtness of the contai ner
by shri nk-packing 10 t he connected holl ow structure in this manner. The
connect edosol | ow st ruktcordimgt he thghaboeebpdoaedtrenyabeonhesotaded as a
packagi ng frame structure, which also serves as a cushioning material for
packagi ng artikekowyspanetyrenier ai dgvelionedr skekesigsformedo the
connected holl ow structure, w thout being
which the connected front and rear structures 1i, lc are
connected to the front and rear portions of the
connected bottom structure la through the connecting
10 sheet portions a4, and the connected side- structures 1b
are connected to the sides of the connected front and
rear structures 1li, lc¢ through the connecting sheet
portions a3. Incidentally, a developed view thereof
will be omitted.
15 The connected hollow structure in the developed
state is used for distribution as it is. However, when
it is neceséary to package articles in a connected
hellow structure immediately'afgér the fabrication, a
connected hollow structure of a tray-like shape is
20 formed as shown in Fig{ 18 by placing the connected side
structures 1lb, 1lb and the connected front and rear
structures 1li, lc on the required portions of the
connected bottom structure la.
The connected side, front and rear structures 1b,
25 li,lc may be fixed to the connected bottom structure la

by bonding or other appropriate means, at need.

The connected hollow structure 1 in the eighth



shri nk- packed as descri bed above. Further, instead of the above procedure
of fabrication, the connected hollow structure 1 may be fabricated by
individually formng the structures la, 20 1b, 1c, 1li, and then
connecting or fixing these structures together as shown in Fig. 18. O her
respects of the constitution, functionsygnd effects of the connected hol | ow
structure in the eighth enbodi nent are substantially simlar to those of

t he 25 connected hollow structure in the fifth enbodi nent, and hence, the
description thereof will be omtted. - 71 - (Ninth enbodinent) Fig. 20

shows a packaginbdmidief {OruEed Ohs aa COGRNEELRErNOk| BYKSESHCERERY i RgaBr
enbodi nent corresponding to clains 23 to 25 according to the 05 present

invention. A corresiek g | prskéryicpto@udts N Arozeh hfesdod nERé Dékea
general ly rectangul ar gutter-1like shape and is conposed.of a connected
bott om struct e dlarinitcpbackping tihe cohoket ednsedeedt hotlowestiactdeef dr ned
on 10 both sides of the connected bottomstructure | a as one body, and a
channel -1 i ke porth om shriskfbibedalonghtheecexternélt skapeno€ctke hol | ow
structure so as to extend in the length direction of hollow structures 11,
12. First03nd eenpected| hohlevr strucburell, 1for5inskaptaded Further,
connected bottom structure |a have a rectangular equilateral triangular
section, and fiketwhole connected hollow structure may be shrink-
packed even in its developed state. Thus, it is
possible to enhance heat-insulation, humidity-resistance
and water-tightness of the container by shrink-packing
10 the connected hollow structure in this manner.
The connected hollow structure in the eighth
embodiment may be also used as a packaging frame
structure, which also serves as a cushioning material
for packaging articles by partly inserting such articles
15 into the connected hollow structure, without being
shrink-packed as described above.
Further, instead of the above procedure of
'fé?rication, the connected hollow structure 1 may be
fabricated by individually forming the Structures la,
20 1b, 1lc, 1li, and -then connecting or fixing these
structures together as shown in Fig. 18.
Other respects of the constitution, functions and
effects of the connected hollow structure in the eighth
embodiment are substantially similar to those of the

25 connected hollow structure in the fifth embodimént, and

hence, the description thereof will be omitted.



and second hol |l ow structures 11, 12 included in the connected side
structures |Ib, Ib have a right-angled triangular section which is larger in
hei ght and 20 narrower in base width than the hollow structures 11, 12 of
t he connected bottom structure |a. Thus, the upper portion of each
connected side structure Ib fornms a prohﬁftion 14b projecting upwards from
t he upper surface of the connected boft Structure la through a certain 25
difference in level. The connected hollow structure 1 in the ninth

enbodi nent is fabricated as follows. Firstly, as shown -72- in Fig. 22,

whil e a sheet .erm.ned width is being delivered, concave folds
al, al and convegLF %mggggﬁegkgre formed on the sheet a fromits | eading

end so as to extend i By Zﬁrgﬁgwg:;F%%C%% é% "ﬁﬂ# g%%@} In95

alternate arrangenent afd in para g to the
secti onal he'QEtcéﬂﬂeE%%ﬁ WbQHBwDEtQW%ﬂH¥é‘%Hfﬁﬂ“éﬁdaa%héﬁb 12 of the

structures 1la, 1b al3 is fornmed al ong the border between a sheet

portion la', web;%efs%bﬁalh@eteome%ed 20teP M5l Qecotldity Wee dre of Fig. 20,
and a sheet portion forms one connected side structure |b.

Further, @@nveprkeleds aAventiadnd concave folds al, al are forned in an
‘alternate arrangenent on a sheet portion I'b', which forns the other

connect ed side structw @ochhected Hed 1w stIRAMuOIT iigNs knthlb' . The
requi red surface of the sheet a is coated
embodiment has a generally rectangular gutter-like shape
~and is composed of a connected bottom structure la, and
a pair of connected side structures lc, lc formed on
10 both sides of the connected bottom structure la as one
body, and a channel-like portion 1j is formed in the
center of the connected hollow structure so as to extend
in the length direction of hollow structures 11, 12.
First and second hoilow structures 11, 12
15 included in the connected bottom structure la have a
rectangular equilateral triangular section, and first_
.and second hollow stfuctures 11, 12 included in the
connected side structures 1lb, lb have a right-angled
triangulaf—geaiion which is larger in height and
20 narrower in base width than the hollow structures 11, 12
of the connected bottom structure la. Thus, the upper
portion of each connected side structure 1lb forms a
projection 14b_projecting-upwards from the upper surface
of the connected bottom structure la through a certain
25 difference in level.
The connected hollow structure 1 in the ninth

embodiment is fabricated as follows. Firstly, as shown



with glue (i.e., an adhesive) along the folds al, a2. Subsequently, while
the sheet a is being folded along the folds al, a2 and al3 in sequence to
formthe 20 hol | ow structures 11, 12, the edges of the hollow structures
11 adj acent to each other and those of the hollow structures 12 adjacent to
each other respectively are bonded togefjper, and the inner surfaces of the

structures I b, Ib and the edges of both-side upper 25 portions of the
hol |l ow structure | a are bonded together. Then, the sheet a is cut along a
required portion. Incidentally, the folding of the sheet a starts - 73 -

accordi ng to tike miig.ectd Orwesl & WVEhdRt ) &f I &VpHeddt &iBlingd. wilden COgNeCt ed
hol |l ow structure 1 1n the ninth enbodinent is suitable for use as a

packagi ng frameitfy deliveddd o cofidfe FSIIS sV LSaRsand Cooiveti fgldat eri al
for packaging an article by partially inserting such an article into the
channel - shape&a,0rdd ard|ford@roratthe , shéet sa ppsembiest beadimy send so
tray-shaped connected holl ow structure as shown in Fig. 18 by fixing 10
ot her connect e sto wEttered {imothe howegs tdibedt biemdst othé heheetinketad hol | ow
structure 1. The connected hollow structure 1 in the ninth enbodi nent is
desi gned gauch dierrndiee vaxitingémeme ddecimfpavahlel whthheatbwshenct ures
11, 12 in the connected 15 side structures 1b, |Ib having a large
sectional hei @gncoxdinguoedthe seveicrabripbght oand obase wedthomtll the
hollow structures 11, 12 of the structures 1la, 1b.
A fold al3 is formed along the border between a
sheet portion la’, which forms the connected bottom
10 structure la of Fig. 20, and a sheet portion 1b', which
forms one connected side structure lb. Further, convex
folds a2, a2 and concave folds al, al are formed in an
alternate arrangement on a sheet portion 1b', which
forms the other connected side structure 1b, and the
15 sheet portions la', 1lb'.
The required surface of the sheet a is coated
with glue (i.e., an adhesive) along the folds al, a2.
Subsequently, while the sheet a is being folded
along the folds al,'a2 and al3 in sequence to form the
20 hollow structures 11, 12, the edges of the hollow
structures 11 adjacent to each other and those of the
hollow structures 12 édjacent to each other respectively
are bonded together, and the inner surfaces of the
structures lb, 1lb and the edges of both-side upper
25 portions of the hollow structure la are bonded together.

Then, the sheet a is cut along a required portion.

Incidentally, the folding of the sheet a starts



hei ght, and the hollow structures 11, 12 in the connected side structures
b, Ib are formed at a small pitch. Thus, there is not a great difference
between 20 w thstandi ng strength agai nst a plane pressure applied to the
connected side structures Ib, I'b and withstanding strength against a plane
pressure applied to the connected bott structure la. O her respects of
the constitution, functions and 25 effects of the connected holl ow
structure in the ninth enbodi mrent are substantially simlar to those of the
connected holl ow structure in the eighth enbodi nent, and - 74 - hence,

the descripti QRceeol o ldnda0uddicth &T%&&W@Mﬁovf'& 121(A)

shows a nDdlflcatlon the connected hollow structure in the ninth
enmbodi nent . 05 A connected hollow structure 1 in a tenth
enbodi nment is substantlally simlar to the connected hollow structure in

the ninth enbodi ment rrXRRinddt@id THdisiow &t talrdick WreStHd inth
right-angled triangular section in the tenth enbodi ment are forned at both

side 10  por eimdod igfertt GARAGT b IWIEaMEEe U W epackadirty hfxtdnoay
structures 11, 12 of an isosceles triangular section in the tenth

enbodi ned5s ar etharomoeat wWinildh aisotdervddiaas botdush tlen jooy tnansciodl t he
connected bottom structure la. Since the connected bottom structure la is

formed 15 i foxhipagkagigrg an astiwlte recezantially f rsexrhing csuchidnon t he
sheet a between the sheet portion |a'" and either
article into the channel-shaped portion 1j.

Alternately, it is possible to form a tray-shaped

connected hollow structure as shown in Fig. 18 by fixing
10 other connected structures (not shown) to both ends of
the connected hollow structure 1.

The connected hollow structure 1. in the ninth
embodiment is designed such that the width of the base
of each of the hollow structures 11, 12 in the connected

15 side structureé 1b, 1b having a large sectional height

| is reduced in inverse propértion to the sectional
height, and the hollow structures 11, 12 in the
connected side structures 1b, 1lb are formed at a small
pitch. Thus, there is not a great difference between

20 withstanding strength against a plane pressure applied
to the connected side structureés 1b, 1b and withstanding
strength against a plane pressure applied to the
connected bottom structure la.

Other respects of the constitution, functions and

25 effects of the connected hollow structure in the ninth
embédiment are substantially similar to those of the

connected hollow structure in the eighth embodiment, and



sheet portion Ib" shown in Fig. 22. Thus, any overlap portion 10" of the
sheet as shown in Fig. 22 is not forned between the connected bottom
structure la and one 20 connected side structure 1b, and as a result,
one-fold connected hollow structure is fabricated froma piece of sheet as
a whole. Qher respects of the constituij an, functions and effects of the
connected hollow structure in the tenth 25 enbodi nent are substantially
simlar to those of the connected hollow structure in the ninth enbodi nent,

and - 75 - hence, the description thereof will be omtted. (El eventh
enmbodi ment ) Fingncdl( Bhe wsc@ipt ivy sk do £ayiDn 96 sdibt €eanect ed hol | ow
structure in the ninth enbodi nent. 05 A connected holl ow structure

1 in an el eventh enbodi ment is conposed of a pair of connected side
structures Ib, I b having holl ow structures 11, 12 higher than those of a
connect ed bot t{(merth wibodEinent pnd t he connected bottom structure |l a fornmed
in the center 10 bet ween the connected side structures in the vertical
direction through adjRisgi n2j]l hkeshees ta onsd Bl ica tibein chifinbké - sbapedtedr t i ons
ij, 1j are forned on both upper and | ower surfaces of the connected bottom
structure | a. Mo w tslereppere abnl theeripbhteémpedimertich 15 connected
side structure |b formprojections 14b projecting fromthe ug er and | ower
surfaces @ the connetteenpeeted Bellevuseruatvrghl aivett HPR gifference

embodiment is substantially similar to the connected
hollow structure in the ninth embodiment, exceﬁt that
first holloﬁ structures 11 of a right-angled triangular
section in the tenth embodiment are formed at both side
10 portions of a connected bottom structure la, and hollow
structures 11, 12 of an isosceles triangular section in
the tenth embodiment are formed at portions other than
both .side portions of the connected bottom structure la.
Since the connected bottom structure la is formed
15 in this manner, it is not necessary to fbrm the fold al3
on the sheet a between the sheet portion la' and either
sheet portion 1lb' shown in Fig. 22. Thus, any overlap
portion 10' of the sheet as shown in Fig. 22 is not"
formed between the conneeted bofzbmlstructure la and one
20 connected side structure lb, and as a result, one-fold
connected hollow structure is fabricated from a piece of
sheet as a whole.
Other respects of the constitution, functions and
effects of the connected hollow structure in the tenth
25 embodiment are substantially similar to those of the

connected hollow structure in the ninth embodiment, and



in level. O her respects of the constitution, functions and 20 effects of
t he connected hollow structure 1 in the el eventh enbodi nent are
substantially simlar to those of the connected hollow structure in the

ni nt h enbodi nent, and hence, the description thereof will be omtted. 25
(Twel fth enbodi nent) - 76 - Figs. 23gnd 24 respectively show a
connected holl ow structure in an enbodi nent corresponding to claim?20
according to the present invention. A connected hollow structure 1 in a
twel fth 05 enbodi ment is conposed of two gutter-1like connected structures
1k, 1k each hagnke 2 thebdeytid it dos dredf BT BNME eshit e er ence

I ncluding a longitudinal center fornmed into a chanfered side.surface 1m
and an inner surface 1n of a polygonal section close to a 10

sem -circul ar shape. The two gutter-1like connected structures 1k, 1k are
connect ed t ogetEleentTo wgiboal deae: sheet portion 14' which fornms the base
surface of one second hollow structure 12 in conpletion. The gutter-Ilike
connect ed st ruct ures Flikg hadle B heshikiws avaniehet riued i€ Ecaimtbraref ofhe he sane
size, and the first and second hollow structures 11, 12 adjacent to each

ot her as the comewed hdlldie structure kin copeceirth sembedimest have a

triangul ar_section, and are not similar to each other. The total sum of
angl es of05 A connected hollow structure 1 in an eleventh

embodiment is composed of a pair of connected side
structures 1b, 1lb having hollow structures 11, 12 higher
than those of a connected bottom structure la, and the
connected botfom structure la formed in the center

10 between the connected side structures in the vertical
direction through adjusting sheet portions al4, and
channel-shaped portions ij, ij are formed on both upper
and lower surfaces of the connected bottom structure la.

Thus, the upper and lower portions of each

15 connected side structure 1lb form projections 14b

projecting from the upper aﬁd'lower surfaces of the

connected bottom structure through a certain difference

in level.

- B Other respects of the constitution, functions and

20 effects of the connected hollow structure 1 in the
eleventh embodiment are substantially similar_td those
of the connected hollow structure in the ninth

embodiment, and hence, the description thereof will be

omitted.

25 (Twelfth embodiment)



20 outward corner portions 13 of the first hollow structures 11 is
smal l er than that of angles of inward corner portions 13 of the second

hol | ow structures 12. Further, the shape and size of the hollow structures
11, 12 are designed to be fit to formthe gutter-like 25 connected
structures 1lk as shown in the draw ngs., The second hol |l ow structure 12
positioned on the free -end of each gutter-like connected structure 1k has

- 77 - aright-angled triangular section such that the inclined side wall
15 of the first hollow structure 11 adjacent to the second holl ow structure

12 on the free end foing the mglﬁeq:ggﬁ@cméﬂpesmwwecm&ml | ow

structure 05 12. Thé connect ow structure 1 in the twelfth

enbodi ment |'s LAl aled ARl diticdinenthidersosdineind NS ctwmn) of

a predetermned wdth 1's being delivered, convex folds and concave fol ds

are 10 sequenly alddb L, Gh&rhﬁél?ﬁé‘@@dtiihwﬁiéxel to each other in a
required order at intervals according to the size of the holl ow structures

11, 12, and the requiy ebrddas® illde sthasdtiste chaieda Wiwdll ftue al ong the
folds. 15 Subsequently, while the sheet is being folded al ong the

fol ds acqpy di Rgndca inkh i 1L CédoSed shpWwdygattar+bike conkégte@3, the.
edges of the hollow structures 11 adjacent to each other and those of the
hol | ow st ruct wWauditirsl anient 1k ce#clt hhatimwg arsubstantially smooth
right-angled circumference including a longitudinal
center formed info a chamfered side surface lm, and an
inner surface 1ln of a polygonal.section close to a
10 semi-circular shape. The two gutter-like connected
-structures 1k, lk are connected together through a base
sheet portion 14' which forms the base surface of one
second hollow structure 12 in completion.
The gutter-like connected structures lk have the
15 same structure-and are of the same size, and the first
and second hollow structures 11, 12 adjacent to each
other as the comﬁonents of the gutter-like connected
structures have a triangular section, and are not
similar to each other. The total sum of angles of
20  outward corner portions 13 of the first hollow
structures 11 is smaller than that of angles of inward
corner portions 13 of the second holloﬁ structures 12.
Further, the shape and size of the hollow structures 11,
12 are designed to be fit to form the gutter-like
25 connected structures 1k as shown in the drawings.
The second hollow structure 12 positioned on the

free end of each gutter-like connected structure 1k has



20 respectively bonded together, and the sheet is cut. According to the
above procedure, the connected hollow structure 1 is forned, in which the
hol | ow structures 11, 12 adjacent to each other have the side walls, which

formthe border between the hollow 25 structures adjacent to each ot her,

common, and are conprised of a piece of Wheet so as to take the shape
resenbling a unicursal figure in section, and the sheet - - 78 - as a
material of the connected hollow structure is not overl apped on any
surfaces of the hollow structures 11, 12. The connected holl ow structure 1

in a 05 seni - develighddangled 4y ismgaiam seqligg uchisthatf orheliio iriad
articles by placing such articles-on the inner

bottl es or

i ke cylindrical

surfaces 1n. Oshéewwadl 15 edsdhef fimsadialdoiatmctyirg jIde agiaqands
having a cylindrical portion, a cylindrical 10 connected hollow structure 1
is formed by giicdithe Seseng hiodlew s IHc Pk dpe PR dhehefresiand Fforms her

gutter- |ike connected structure 1k, and then fitting the gutter-1like
connected stru

i nsi de edg
center bas

a3

0
sh

daciiinefy sige surfags qf theferJthdro FHHC HYRe
the first ‘15 hollow structures 11, 11 adjacent to the

f
dér portion 14" are brought face to face with each ot her,
the second hol |l ow struygtures 12,

g df

0 h e.ends of. th utterzl.ike
connected structures IK®c ﬁ?ne{"reedtoer]%tlb#tfcf%ce f%c %IS% %Jf[h %%ht“(’ﬁe#frhso

to forma

10

15

embodiment is fabricated as follows. Firstly, while a
sheet (not shown) of a predetermined Qidth is being
delivered, convex folds and concave folds are
sequentially formed-on the sheet in parallel to each
other in a required order at intervals according to the
size of the hollow structures 11, 12, and the required

surface of the sheet is coated with glue along the

. folds.

20

25

Subsequently, while the sheet is being folded
along the foldé according to the direction as shown by
an arrow e in Fig. 23, the edges of the hollow
structures 11 adjacenﬁ to each other and those of the
hollow structures 12 adjacent to each other ;fe
respectively bonded together, and the sheet is cut.

According to the above procedure, the connected
hollow structure 1 is formed, in which the hollow
structures 11, 12 adjacent to each other have the side
walls, which form the border between the hollow
structures adjacent to each other, in common, and are

comprised of a piece of sheet so as to take the shape

resembling a unicursal figure in section, and the sheet

in

and

as



20 second holl ow structure 12 of a rectangul ar equil ateral triangular
section in the confronting portion of the first hollow structures. Then,
the connected hollow structure 1 in this state is packed in a rectangul ar

par al | el pi ped box (not shown). 25 The connected hol |l ow structure 1
in the twelfth enbodi nent takes the shape of a truss in section on the
whol e, and therefore, enables to suffic %nTIy - 79 - protect packaged

articles, since, even when an external force is suddenly applied to a
portion of the circunference in the state as shown in Fig. 24, the side

vell | 15 commyy, 1p Lfie Nol} ot SUCIMES Ida 2185 DepLo3-ang: absprb such

an external force. ur er, e connecte oW s cture

shape of a {1l 1LA06t 100 Al (A PIELE o £ PR £1.0% Op e SHKEEY oy

wi t hstandi ng strengthh even in case using a thin sheet as a matertal of
the connected 350, hol | ow structure. Furthernore, the connected hol | ow
structure 1 in this enbodi nent has an appearance of a substantially

quadr angul ar secti on,TROdAEEEQH tnol Fow U tAlkYurged {RTapackagi ng one or
a plurality of bottles or like 15 articles having a cylindrical portion at

a tine. Acebr demiidevdbopodnecied 49| smowst incruge 131 DstGseaefppdi ment,
the gutter-like connected structures 1k, 1k nay be separated from each
other. Ot her resgErdping boetTemssétt Uikencylimdtriocat apdicles by
placing such articles on the inner surfaces 1n.
Otherwise, in case of packaging bottles or like
‘articles having a cylindrical portion, a cylindrical
10 connected hollow structure 1 is formed by guiding such
| articles to be packaged to the inside of either gutter-
like connected structure lk, and then fitting the
gutter-like connected structures lk, lk face to face
with each other such that the inside edges of the_first
15 hollow structures 11, 11 adjacent to the center base
sheet portion 14' are brought face-to face with eéch
other, and the second hollow structures 12, 12 on the
free ends of the gutter-like connected structures lk, 1k
are brought face to face with each other so as to_fofﬁ‘E__
20 second hollow structure 12 of —a rectangular equilatera;
triangular section in the confronting portion of the
first hollow structurés. Then, the connected hollow
structure 1 in this state is packed in a rectangular
parallelpiped box (not shown).
25 The connected hollow structure 1 in the twelfth

embodiment takes the shape of a truss in section on

the whole, and therefore, enables to sufficiently



. 20 effects of the connected hollow structure in the twelfth enbodi nent are
substantially simlar to those of the connected hollow structure in the

first enmbodi nent, and hence, the description thereof will be omtted.
(Thirteenth enbodi nent) 25 Fig. 25 partially shows a connected
hol | ow structure in an enbodi nent corregponding to claim 20 - 80 -

according to the present invention. A connected hollow structure 1 in a
thirteenth enbodinent is fornmed such that first holl ow structures 11 of an
I soscel es triangular section and second holl ow 05 structures of an

i soscel es tri gt &ct Spatkaged Wareficieseqydhce) Beeghwvhed andewtdenalln base
(i.e., partial circunferences 14) than the first hollow structures 11

(i.e., a cornefopestionsdddenlgasppitea@ntdohal powtibhueEurhel? is | arger
than that of each first hollow 10 structure 11) are alternately arranged in
an al ternatel vinvemferpnséet innthéhastata agyl shdwncah ®dgneltedthel bade
structure or a connected hollow structure of a circular-arc section, in

whi ch the bottwalb$é i%ectbmmetr hol thes bolliowustsuttuisf ddlns 12harenbent
surface, is fornmed by continuously arranging the hollow structures 11, 12.
The sides Rdgaad absonk purchi ah ekteuntdr §aree-14 of the holl ow structures
11 adjacent to each other and the sides of the partial circunferences 14 of
the 20 hol | ow struct uFestheradftheeaenpgcégdhhodlew stzucture 1 takes

the shépe of a truss in section on the whole, and
therefore, shows high withstanding strength even in case
of using a thin sheet as a material of the connected

10 hollow structure.

Furthermore, the connected hollow étructure 1 in
this embodiment has an appearance of a substantially
quadrangular section, and therefore, is suitably used
for packaging one or a plurality of bottles or like

15 articles having a cylindrical portion at a time.

According to the connected hollow structure 1 in
this embodiment, the gutter-like connected structures
1k, 1k may be separated from each other.

" Other respects of thé constitution, functions and

20 effects gf the connected hollow structure in the twelfth
embodiment are substantially similar to those of the

connected hollow structure in the first embodiment, and

hence, the description thereof will be omitted.

{Thirteenth embodiment)
25 ‘Fig. 25 partially shows a connected hollow

structure in an embodiment corresponding to claim 20



respectively connected together by bonding, and the hollow structures 11,
12 adjacent to each other have the inclined side walls 15 in conmon. The
connected hollow structure 1 in the 25 thirteenth enbodi ment in case of
having a cylindrical shape is used as a franme structure for packagi ng and
protecting bottles or like articles hawkﬂg_a cylindrical - 81 - or
cylindroid portion. On the other hand, the connected hollow structure 1 in
the thirteenth enbodinent in case of having a circular gutter-1like shape is
used as a frame structure 05 for displaying bottles or like articles having

a cylindrical a@comdinddn@d dmorgrededy ithagitibsuch articles on the
circular-arc inner portion. In addition, a conbination of two connected

hol | ow structures 1 ias cofidetiderl L L€ stsrwc fuddTel sin Uet th r tderd €1
packagi ng and protecting such articles. The connected holl ow structure 1 in

t hi s enbodi neemboddwent dis Widimddrnglidly tdate nfi s 0 ded Dsdw agtexd€lires force
~applied in the circunferential direction, and also functions as cushions,
since, when 131 afSudddasosdelem|tfiampuliar peedt Bt yambpseeshd rhd hbow
circunferential direction, the inclined side walls 15 are bent and absorb
such an ex?er sdirdadnoes Ghan rospecebesftrimndubar | sect bonl, edlitchsisf t he
connected hollow structure in the thirteenth 20 enbodi nent are
substanti al | y esqudll dm theidivsetofandievider in base (i.e., partial
circumferences 14) than the first hollow structures 11'
(i.e., a corner portion 13 of each second hollow
structure 12 is larger than that of each first hollow
10 structure 11) are alternately arranged in an alternately
inverse position.
Thus, a cylindrical connected hollow structure or
a connected hollow structure of a circular-arc section,
in which the boftom of the first hollow structures 11
15 forms the inner surface, is formed by continuocusly
.arranging the hollow structures 11, 12.
The sides (edges) of the partial circumferences
14 of the hollow structures 11 adjacent to each other
— " and the sides of the partial circumferences 14 of the
20 holldw structures 12 adjacent to each other are
respectively connected together by bonding, and the
hollow structures 11, 12 adjacent to each other have the
inclined side walls 15 in common.
The connected hollow structure 1 in the
25 thirteenth embodiment in case of having a cylindrical

shape is used as a frame structure for packaging and

protecting bottles or like articles having a cylindrical



connected hollow structure in the twelfth enbodi nent, and hence, the
description thereof will be omtted. (Fourteenth enbodi nent) Fig. 26
partially shows a connected hollow 25 structure in an enbodi nent
corresponding to claim20 according to the present invention. -82 - A

connected hollow structure 1 in a fourtgenth enbodi ment is conposed of
first and second holl ow structures 11, 12 of a triangular section close to
a right-angled triangular shape, and the first and second 05 hol | ow
structures 11, 12 are designed to have the sane shape and be of the sane
size. The mndb& efy i dedild igdrtcigrcunf erence (i.e., an angle of a corner
portion 13) of each hollow structure 11 is designed to be smaller than that
of the partial 10 ci ocourdiey ertteerlhdnd . tharcamgetal o lownesstportuon 13)
of each hollow structure 12. The partial .circunferences 14 of the holl ow
structures 11 1 dmmthes|tilgintteerconcambkodiment akn gase wf deavingidat he parti al
circunferences 14 of the hollow structures 12 forma slightly-convex 15
circul ar-arc surfadar Tt tenrlddte dhne ove ek tas a 1£¥ame hs ST eeBdee nent
in case of having a cylindrical or circular gutter-like shape on the whole
has an inE o7 stepfaningRethlesl ¢5-kike n@ﬂ'—b‘é}e%rhéﬁ’%ﬂlér-arc shape.
Thus, 20 when the connected hol] ow structure 1 in this enbodi I's used

f or packaglrm;qxﬁ%QQﬁﬂQﬁlI?Recﬁ&%?@¥%§dh%9¥hb°%.bY placing suc

articles on the circular-arc inner portion. 1In

addition, a combination of two connected hollow

structures 1 is suitable for use as a frame structure
10 for packaging and protecting such articles.

The connected hollow structure 1 in this
embodiment shdws high withstanding strength against
an external force applied in the circumferential
direction, and also functions as cushions, since, when

15 a sudden external force is partially applied in the
circumferential direction, the inclined side walls 15
are bent and absorb such an external force.

Other respects of the functions and effects of
the connected hollow structure in the thirteenth

20 embodiment are substantially similar to those of the

connected hollow structure in the twelfth embodiment,

and hence, the description thereof will be omitted.

{Fourteenth embodiment)
Fig. 26 partially shows a connected hollow
25 structure in an embodiment corresponding to claim 20

according to the present invention.



cylindrical or cylindroid portion, the inner surface of this connected
hol l ow structure 1 is sufficiently fit for the outer shape of such articles

to be packaged. 25 In conparison with the connected hol | ow
structure 1 in the thirteenth enbodi nent, the connected hollow structure 1
in the fourteenth enbodi nent shows sli |y - 83 - lower wthstanding

strength against an external force in the circunferential direction, while
it shows nore flexible elasticity. Other respects of the constitution,
functions and 05 effects of the connected hollow structure 1 in the

fourteenth enbodi nenta adensedcéd o Bldy Strutetréolt base sdutbeesbnnect ed
hol | ow structure in the thirteenth enbodi nent, and hence, the. description
thereof will bentdinedt i ¢dmpdsedidf efbosit nend)sécgnd 2Hoshows a
connected hollow structure in an enbodi nent corresponding to claim21
according to téterycosees lhyel? iofi. a Aixbamgelad settbeonscloseéute 4 in a
fifteenth 15 enbodinent is fornmed by folding a piece of sheet al ong

. concave fol ds mighttoaaneked otxitangeher shapée andetheofidsstoardteedond t he

cross direction of the sheet in parallel to each other. First holl ow
struct ur es031 RFlIov | gtruehyres fhah@;uaae designadahd Haveetbat samehei ght,
20 and second hollow structures 12 including hollow structures of a

ri ght-angl ed t§72pR3R4d Recefokh@ngame size.

The width of the partial circumference (i.e., an

angle of a corner portion 13) of each hollow structure

11 is designed to be smaller than that of the partial
10 circumference 14 (i.e., an angle of a-corner portion 13)
of each hollow structdre 12. The partial circumferences
14 of the hollow structures 11 form a slightly-concave
circular-arc surface, and the partial éircumferences 14
of the hollow structures 12 form a slightly-convex
15 circular-arc surface.

| The connected hollow structure 1 in this

embodiment in case of having a cylindrical or circular

gutter-like shape on the whole has an inner surface of a

substantially-cylindrical or circular-arc shape. Thus, ———

20  when the connected hollow structure_l in this embodiment
is used for packaging bottles or like articles having a
cylindrical or cylindroid portion, the inner surface of
this connected hollow structure 1 is sufficiently fit
for the outer shape of such articles to be packaged.

25 In comparison with the connected hollow structure
1 in the thirteenth embodiment, the connected hollow

structure 1 in the fourteenth embodiment shows slightly



those of a section other than a right-angled triangular section are
alternately arranged in an alternately inverse position, and connected

t oget her by bondi ng. 25 The connected holl ow structure 1 has a
substantially snmooth | ower surface formed by connecting - 84 - the
partial circunferences 14 of the first hollow structures 11, while its
upper surface forned by connecting the Badrtial circunferences 14 of the
second holl ow structures 12 has a rising portion 1l4a gradually 05 rising
fromone end to the other so as to be fit for the shape of an article (not
shown) to be packaged. The connected hollow structure 1 .in tqis enbodi ment
varies in w t hsPHREI W& testandindagireegth A9aiash &k sxrefnati J8558 dich
portion, since each first 10 hql |l ow, structures a.substantially

11 h
uni f orm base wtBhcircumfenenkigdn ddFectdOfar t“'l%ll'ec%‘r%:c&ho&sem?é:el@ . and

t he hei ght of e frrst hqQllow structure 11 gradually varies. Wen the
connect ed holl%aﬁﬁ b%?ur qfsgécéfﬁbsed to a plane pressure of not |ess than

a 15 predeterm ned value, the vertic i d K onTRN e fiyst
and second hol | ow str%&?’ﬁ?:e§ef?,ecff adi a’lcgleent%otvl\gééel}c'ﬁ &(}Her arctet_qt?é]n%t Ja{{rffd
absorb suchza greaets o T*{%ec%%%%tcetdeé‘%lol‘wt#ﬁ&\{&é 1 Nig h.JIth 20
enbodi nent "s suUitabl’e Tor use as a support table Tor an article having a

bottom fit for fic st Unddiindife’ar ¥ d st Al 10015 WHRLIAT (01 dike

structure 1, or a
of the connected hollow structure in the thirteenth

embodiment, and hence, the description thereof will be

omitted.

10 (Fifteenth embodiment)

Fig. 27 shows a connected hollow structure in an
embodiment corresponding to claim 21 according to the
present invention.

A connected hollow structure 1 in a fifteenth

15 embodiment is formed by folding a piece of sheet along
concave folds and convex folds formed oﬁ the sheet so as

—_ to extend in the cross direction of the sheet in

parallel to-éagh other. Firét hollow structures 1l of a
right-angled triangular section and dif%erent in height,

20 and second hollow structures 12 including hollow
structures of a fight—angled triangular section and
those of a section other than a right-angled triangular
section are alternately arranged in an alternately
inverse position, and connected together by bonding.

25 ' The connected hollow structure 1 has a

substantially smooth lower surface formed by connecting



structure for packagi ng such an article. Qther respects of the .
constitution, functions and 25 effects of the connected hollow structure in
the fifteenth enbodi nent are substantially simlar to those of the
connected hollow structure in the first - 85 - enbodi nent, and hence,
the description thereof will be omttedgq (Si xteenth enbodi ment) Fig. 28
shows a connected holl ow structure i-n an 05 enbodi nent corresponding to
claim 22 according to the present invention. A connected hollow structure 1
in a sixteenth enbodinent is fornmed, substantially simlarly to the
connect ed hol Itve spdtieial ecilréimféicencéds eent &f 1€heefbogdt nrROL1owuUCh that its
upper surface fornmed by connecting the partial circunferences-14 of second
hol | ow struct wiasad2utes Bl iwhile pbtéi oppddasgr fidoal Egrmedibg from one end
to the other so as to be substantially fit for the shape of the bottom of
an 15 arti cl edomnéet hagkblgedparnishecbttemfbrnadceshdd cofintbeedebohfiow
structure 1 in the sixteenth enbodinent is different fromthe connected

hol | ow struct trellowt$sierictucest h2 chdvddanehsing paatianpidshgvaduadliiol | ow
structures 11, 12 forned 20 in the rising portion 14a (i.e., the width of

t he parti aP5Sci¥Fteh8er Enemsong endntagthfeobBerofrorst ke hel Edl Eoruthares

11) is nmade snmaller in proportion to
shape of an article (not shown) to be packaged.

The connected hollow structure 1 in this
embodiment varies in withstanding strength against a
prlane pressure applied to each portion, since each first

10 hollow structures 11 has a substantially uniform base
width (i.e, the width of the partial circumference 14),
and the height of the first hollow structure 11
gradually varies. When the connected hollow pressure 1
is exposed to a plane pressure of not less than a

15 predetermined value, the vertical side walls 15 common
to the first and second hollow structures 11, 12
adjacent to each other are bent and absorb such a

pressure.

The connected hollow structure 1 in this

20 emboaimenﬁ“is suitable for use as a support table for an
article having a bottom fit for the shape of the upper
surface of the connected hollow structure 1, or a frame
structure for pabkaging such an article.

Other respects of the constitution, functions and

25 effects of the connected hollow structure in the

fifteenth embodiment are substantially similar to those

of the connected hollow structure in the first



the scale of rising. According to the connected hollow structure 1 in 25
this enbodi nent, since the pitch of the hollow structures 11, 12 is nade
smal l er in proportion to the - 86 - scale of rising on the upper surface
as descri bed above, w thstanding strength agai nst a plane pressure is
easily made uniformin each portion of é?e_connected hol  ow structure 1. 05
O her respects of the constitution, funcClions and effects of the connected
hol | ow structure 1 in the sixteenth enbodi nent are substantially simlar to
t hose of -the connected hollow structure in the fifteenth enbodi nent, and

hence, the C“*EHH&Hi&@hEhe%@@{%%ﬁé%fb@hé°d8§££iﬁ@éﬁéggHSPES%”&E12”@8di”E”t)
5

Fig. 29 shows a connect ed ucture 1 n a | ment ~correspondi ng

to claim22 acgpigidy, to the present invention. 1 A connected
hol l ow structure 1 1n a seventeenth enbodi nent is conposed of a connected
bottom structure la, a connected side structure |Ib uprightly placed on one
side of the connected bottom structure |a, and a connected rear structure

1c uprightly plsgeceonthheémb8@ime®t) of the connected bottom structure |a.
The connected bottom structure |la and the connected rear structure 1lc are

forEEd as one body, arilgt hegughewssartanreotedhnRotowestedctase shrHfit ure
te has 05 embodiment corresponding to claim 22 according to the
present invention.

A connected hollow structure 1 in a sixteenth
embodiment is.formed, substantially similarly to the
connected hollow structure 1 in the fifteenth

10 embodimént, such that its upper surface formed by
connecting the partial circumferences 14 of second
hollow structures 12 has a rising portion 14a gradually
rising from one end to the other so as to be
substantially fit for the shape of the bottom of an

15 article to be packaged.

On the other hand, the connected hollow structure
1 in the sixteenth embodiment is different from the
connected hollow structure in the fifteenth embodiment
in that a pitch of the hollow structures 11, 12 formed

20 1in the rising portion 14a (i.e., the width of the
partial circumferences 14 forming the bottom of the
hollow structures 1l1) is made smaller in proportion to
the scale of rising.

According to the connected hollow structure 1 in

25 this embodiment, since the pitch of the hollow

structures 11, 12 is made smaller in proportion to the



a projection 14b projecting fromthe upper surface of 25 "~ the end of the
connected bottom structure la through a difference in |evel. - 87 - The
connected side structure Ib is forned separately fromthe connected bottom
structure la, and then bonded to one side of the connected bottom structure
la. 05 The connected bottom S|g§ and rear structures la, 1b, 1c
are formed by alternately arranging thelt first and second hol | ow
structures 11, 12 of a triangular section in an alternately inverse
position, and then connecting t hese hol | ow structures together. 10

The upper surfaca of, €54 OO0 L HERLE Cal 2l 3ct 000 dablve,

connecting the partia f cl rcunferences i ch orn1t e upper surfacé of

t he second hol Dasef n si ng
RN e S b e o R i

center portiongade Wil ihNEadr! hOWt 864 UsEUERE ddnnddtbar ABH16% t hese
rising portions 14a is nmade snmall. The connected bottom structure la has a

snmoot h bott omgh@twds rpw center portion. 20 The connected side
structure | b has a center rising portion on its upper surface portion other

than the 1@t and ri ghth€ndeespetbe @Favhagcénststheion! eftngubshankhal |y
in parallel to the rising portion 14a. The hollow structures 11, 12
i ncluded in theffects of the connected hollow structure 1 in the
sixteenth embodiment are substantially similar to those
of the connected hollow structure in the fifteenth

'embodiment, and hence, the description thereof will be

10 omitted.

(Seventeenth embodiment)

Fig. 29 shows a connected hollow structure in an
embodiment corresponding to claim 22 aceording to the
present invention.

15 A connected hollow structure 1 in a seventeenth
embodiment is composed of a connected bottom structure
la, a connected side structdée 1b uprightly placed on
one side of the connected bottom structure 1la, and a
connected rear structure lc'uprightly placed on the rear

20 of the connected bottom structure la.

The connected bottom structure la and the
connected rear structure 1lc are formed as one body, and
the upper surface qf the connected rear structure lc has
a projection 14b projecting from the upper surface of

25 the end of the connected bottom structure la through a

difference in level.



25 connected rear structure 1c are higher than those included in the
connected bottom structure |la adjacent to the connected side structure 1lc.
- 88 - The connected hollow structure 1 in this enbodi nent has a speci al

i nner shape defined by the connected bottom structure | a, the connected
side structure Ib and the connected reaf, structure 1c, and 05 therefore,
Is suitable for use as a corner protection frame for protecting an article
(not shown) partially having a corner portion fit for the inner surface
shape of the connected hollow structure by bringing such a corner portion

of the article into Gy adniédied $idd sonesrers f RECiof féhAregonnect ed
hol | ow structure. Since the pitch of the hollow structures 11, 12 forned in

the rising porddgitavdar Piridie GRanesiest bad tivs o st et hpe i ba peated smal | er
in proportion to the scale of rising, there is no great difference in 15

wi t hst andi ng H&NBIh@ERi ¥ torme P EAEe Pf etlier conpptted boteamh portion of
the connected bottomstructure la. Qther respects of the constitution,
functions and ssffeetsrofi1dhe connected holl ow structure 1 in the seventeeth
enbodi ment are substantially simlar to 20 those of the connected holl ow
structure DB the fiftthenbosheeted bottoepnceidehandesearpstonctheesof will
be omtted. (Ei ghteenth enbodinent) Fig. 30 shows a connected holl ow
structure in ata, lb, lc are formed by alternately arranging their
first and second hollow structures 11, 12 of a
triangular section in an alternately inverse position,
and then connecting these hollow structures together.
10 The upper surface of the connected bottom
structure la is formed by connecting the partial
circumferences 14, which form the upper surface of the
secohd hollow structures 12, together, and has front and
center rising portions l4a gradually rising from
15 portions other than the front and center portions. A
pitch of the hollow structures 11, 12 formed in these
rising pbrtibns l4a is made small.
The connected bottom structure la has a smooth

bottom and a narrow center portion.

20 ~ The connected ;ide-structure lb has a center
rising portion on its upper surface portion other than
the left and right ends in the drawing so as to extend
sﬁbstantially in parallel to the rising portion l4a.

The hollow structures 11, 12 included in the

25 connected rear structure lc are higher than those

included in the connected bottom structure la adjacent

to the connected side structure lc.



25 enbodi nent corresponding to claimb5 accordlng to the present invention.

- 89- A connected hollow structure 1 in an ei ghteenth enbodi nent is forned
such that first hollow structures 11 of a triangular section including a
corner portion 13 directed upwards and a partial circunference 14 form ng
05 a base and facing the |ower surfaceg, ggnd second holl ow structures 12 of
a triangular section including a corner portion 13 directed dowwards and a
partial circunference facing the upper surface are alternately arranged,
and is conprised of a piece of sheet as a 10 whole so as to take the shape

resembling a unicursatpéi gohRetPedChbleBw EReubituge MOlLhoenskructures 11
have an isosceles triangular section and are of the sane size; while the

second hol | ow ghbs@imeses Rdsi Ackpdeilol ianest suapur agfahedSbgntheoscel es
triangul ar section and those of a right- angled triangular section in the

ratio of 1:2. dégneeteadovbetbavssirugtuneedal? thee cbaneetednsddeal t er nat e
arrangenent such that the second holl ow structures 12, 12 of the
ri'ght-angl ed tstaogthae ¥vcahdntheecphaeedednr2@rastevetseepdsitiaod next to
the second holl ow structure of the isosceles triangular section. The
partial cigpsuntbeeafeseldisnsulitabpeeifosi deeofast lae cognend proitiegwismr uct ur es
12 of the right-angled triangular section adjacent to each other are

i nclined 25 i nframer §orr pyodecsdngonns @rdtigle dnof ishownd PRaFdadilya

having a corner portion fit for the inner surface shape
of the connected hollow structure by bringing such a
corner portion of the article into contact with the

10 dinner surface of the éonnected hollow structure.

Since the pitch of the hollow structures 11, 12
formed in the rising portion 1l4a of the connected bottom
structure la is made smaller in proportion to the scale
of rising, there is no great difference in

15 withstanding strength against a plane pressure aﬁplied
to each portion of_the connected bottom structure la.

‘Other respects of the constitution, functions and
effects of the connected hollow structure 1 in the
seventeenth embodiment are substantially similar to

20 those of the connécted hollow structure in the fifth
embodiment, and hence, the description thereof will be

omitted.

(Eighteenth embodiment)
' Fig. 30 shows a connected hollow structure in an
25 embodiment corresponding to claim 5 according to the

present invention.



|l etter V, and the partial circunferences 14 of the second hol |l ow structures
12 of. the right-angled - 90 - triangular section partially project so as
to overhang the adjacent second hollow structure 12 of the isosceles
triangul ar section. The first hollow structures 11, 11 adjacent to 05 each
ot her are connected together by bonding,in a portion of the corner portion
13 of each second hol |l ow structure 12'p%gifioned between the first holl ow
structures adjacent to each other, and the second holl ow structures 12, 12
adj acent to each other are connected 10 together by bonding in a portion of

h ' 13, of h, fi | | .11 s 1.
the second hol | ow st rAcreRasC set abehtoro S Eath iERar” i aRo SrbhEpeAeRe! veen
C|rcunferencese&€-§ITégg {ér§§rﬂgbl%&%ﬁtEHEEU?@%sélﬂgﬁﬁoﬁoQQ?EE%QrEQgether

to form 15 a snoo OWer-surface o e connecte ow structure, while

the partial CiifU8§e§699§a&§u9£rtQECEESHn@nEthngShree&ue& gbrthen 13

right-angled triangular section and that of the a

j acent second hol | ow
structure of therbspsaelifnatibandd! ar paeetihdn careupFereaceetiedoing

together. The first hollow structure El and the adj acent second hol | ow
structure b3 of bHSel 8ACELLINY' tARIIbwers eulrifaite ,aRMd Becbinds holldlowow

structure 11 and the adjacent second hollow structures 12, 12 of the 25
ri ght-angl ed tgtageehaesseot b@naokriahuliadeseeftione including a corner
portion 13 directed downwards and a partial

ci:cumference facing the upper surface are alternately
arranged, and is comprised of a piece of sheet as a

10 whole so as to take the shape resembling a unicursal
figure in section.

The first hollow structures 11 have an isosceles
triéngular section and are of the same size, while the
second hollow structures 11 include hollow structufes of

15 an isosceles triangular section and those of a right-
angled triangular section in the ratio of 1:2. The
second hollow'structures 12 are formed in an alternate
arrangement such that the second hollow structures 12,
12 of the right-angled triangular section are placed in

20 a.reverse position next to the second hollow structure
of the isosceles triangular section.

The partial circumferences 14 oﬁ the upper side
of the second hollow structures 12 of the right-angled
triangular section adjacent to.each other are inclined

25 in the reverse direction substantially in the shape of a
1etter Vv, and the partial circumferences 14 of the

second hollow structures 12 of the right-angled



first hollow structure respectively have all the side walls 15 in comon.
On the other hand, the second - 91 - hollow structure 12 of the
right-angled triangul ar section and the adjacent first hollow structure 11
on one side of the second hollow structure nerely partially have the side
wal I's 15 between both the hollow 05 _stggictures in common as viewed from
the side of the second holl ow structures 12. The connected hol |l ow structure
1 in this enbodinment is formed as described above, and therefore, shows
relatively low withstanding strength against a 10 plane pressure, while it

shows fl exi bl @ rQladgfilGr et ddif pried a1 5} B adiensd hes cenneed £akg! | ow
structure 1 is exposed to a plane pressure of not |less than a certain

extent, the senenéGdidldent Hddtnidnesllow aftdleturghl2 anfl ek t isancel s
section overhanging the second 15 hollow structures 12 of the isosceles

triangul ar seatdi@hqnampasddtident. Then, the second hol | ow structures 12
of the right-angled triangular section overhanging the second hol | ow
structures 12 of the Tmostiatstls Holbowu arusaatesnl 2P 1beadjecemt tty unabl e
to wwthstand a |oad, and as a result, are collapsed, and the coll apsed
portion is09vedcppethen dte ¢domnecied| tegethar by bordiegohd &ol | ow
structures 12 of the isosceles triangular section. At this tine, since the
second hol | owpEtsioruc fir e 1Qooiex hportipn - bhgrEdeachapgerad Batlewn are

structure 12 positioned between the first hollow
structures adjacent to each other,'and the second hollow
structures 12, 12 adjacent to each other are connected
10 together by bdnding in a portion of the corner portion
| .13 of each first hollow structure 11 positioned between
the second hollow structures adjacent to each other.

The partial circumferences 14 of the first
hollow structures 11 are connected together to form

15 a smooth lower surface of the connected hollow
structure, while the partial circumference 14 of the
second hoilow structure of the right-angled triangular
section and that of the adjacent second hollow structure
of the isosdeles triangular section are not connected

20 together.

The firstlhollow structure 11 and the adjacent
secoﬁd hollow structure 12 of the isosceles triangular
section, and the first hollow structure 11 and the

| adjacent second hollow structures 12, 12 of the
25 right-angled triangular section on both sides of the
first hollow structure respectively have all the side

walls 15 in common. On the other hand, the second



transforned into an isosceles triangular section of a size simlar to that
of -the other second hol | ow - 92 - structures 12, the connected hol |l ow
structure 1 after transformati on shows high w thstandi ng strength agai nst a
pl ane pressure, simlarly to the connected hollow structure in the first
enbodi nent, for instance. 05 ly, at an initial stage of the
application of a plane pressure to the nnected holl ow structure 1, the
second hol |l ow structures 12 of the right-angled triangular section are
transforned and absorb such a plane pressure At a stage of the application

f
oot or o2l Moty PR ARG RSSO g | (e SLOGnYELAG1da SLibbgulal oW |
pressure. In tJHtcst I élﬂe §és);|"£'c?&{m€dff':9“:%fiéﬂ%t‘fﬁcﬂufﬁ iﬂéﬁ
1 ONn I N us e

enbodi nent functions as cus WwWo St ages

connect ed ol |k SLIAIETK Sl | Dot Bh ﬁ@?&%”@ﬂiuéﬁu?é'ﬁ\éPéfnyérk@SlQ? a

packagi ng nenber cushioning properties in tw stages.” O her

respects of e ONgd Ld@Nal 191015 088 8En Sho A Ene! nbheogonnect ed ol I ow
structure 1 in the 20 el ghteenth enbodi nent are substantially simlar to

those of the C@@ﬂe&éﬁﬁebqﬁO%r%éﬂcagrele@eaherbmr sheeghadi 8Entheand hence,
the description thereof will be omtted. (N neteenth enbodiment) 25
Fig. 31 shows @e@&me&qéﬁﬂodaOékﬁucﬁﬁfagt ype in an

The connected hollow structure 1 in this
embodiment is formed as described above, and therefore,
shows rélatively low withstanding strength against a

10 plane pressure, while it shows flexible elasticity on
the whole, since, when the connected hollow structure 1
is exposed to. a plane pressure of not less than a
certain extent, the second hollow structures 12 of the
right-angled triangular section overhanging the second

15 hollow structures 12 of the isosceles triangular section
are partly bent.

Then, the second hollow structures 12 of the
right-angled triangﬁldr section overhangiﬁé the second
hollow structures 12 of the isosceles friangular section

20 become partly unable to withstand.a load; and as a -
resuit, are collapsed, and the collapsed portion is
overlapped on the horizoﬁtal part 14 of the second
hollow structures 12 of the isosceles triangular
section. At this time, since the second hollow

25 structurés 12 of the right-aﬁgled triangular section are
transformed into an isosceles triangular section of a

size similar to that of the other second hollow



enbodi ment corresponding to claim5 according to the - 93 - present

I nvention. A connected hollow structure 1 in a nineteenth enbodinent is
formed such that first and second holl ow structures 11, 12 of an isosceles
triangul ar section and 05 of the sane size are densely and alternately
arranged in an alternately inverse position, nanely, such that the first,
second and first hollow structures 11 92,-11 are arranged in this order in
an alternately inverse position, and anot her second hol |l ow structure, which
is 10 equal in a sectional shape to and is larger in sectional size than
the first hollow structures, is arranged next to a group of these

smal | -si zed hetmgtwirestid esthe cannenked hgpbkovw| Hhru ¢iksafEer| ow
structures 11 adjacent to each 15 other are connected together by bonding
at a portion dFransfazmaidiondrhqwh highivithstading %EF?%H$%t?%%%%§E 12
positi oned between the first hollow structures 11 ad&acené {0 fach ot her,
and the secon® MMMy REIIRYTR esSHRLIRT LY 9 tReSRPNEHR? BPLIe¥nnect ed

Logetfer b 20, R000. 10 SpEoEbOD ShedIEaERl FoROALRRRLE, O C2Ch 17
o) acent gy 22Ch Ot neknd . oL AR LEHT BES0RCRS A gLabBRALhEERg S 01
et og § oud RS p2ds Qlrd "o O8O ol LOLAhE YT SErdéedtE 1"
' the second hollow structures 12 of the right-angled
triangular section are transformed and absorb such a
plane pressure. At a stage of the application of a far
10 higher plane pressure, the side walls 15 qf the hollow
structures 11, 12 adjacent to each other are bent and
absorb such a plane pressure. ;h this manner, the
connected hollow structure 1 in this embodiment
functions as cushions in two stages.
15 Thus, the connected hollow structure 1 in this
embodiment is suitable for use as a packaging member

which needs the cushioning properties in two stages.

Other_respects of the constitution, functions and

effects of the connected hollow structure 1 in the
20 eighteenth embodiment are substantially similar to those
of the connected hollow structure in the first

embodiment, and hence, the description thereof will be

omitted.

(Nineteenth embodiment)
25 Fig. 31 shows a connected hollow structure in an

embodiment corresponding to claim 5 according to the



The second holl ow structure 12 positioned at both - 94 - ends of the
connected hollow structure 1 has the sectional shape of a right-angled
triangl e equivalent to the half of the sectional shape of the |arge-sized
hol | ow structure 12. 05 The first hollow structures 11 and the
smal | - sized second hoIIOM/structureq_%ﬁshgve all the side walls between
the first and second hol |l ow structures @adj acent to each other in comon,
while the first hollow structures 11 and the | arge-sized second hol |l ow 10
structures 12 partly have the side walls between the first and second

h0|IOM/StrUCt#ﬁﬁﬁﬁﬁﬁ%ﬁﬁiﬁﬁ##?ﬁ?Ch other in common. The connected hol | ow

structure 1 i enbodi nent is fabricated as follows. 15

Firstly, predeterni ng@ SSHNEX e dP s oW $eRsavEeré 01 dsn ageniner@shon a sheet
(not shown) of a predetermned width so as to extend in the cross direction

of the sheet, abdiited©! i NgoBhed NCuSheehatt pitstl a8 §860he@albnTownd of
the sheet according to the direction as 20 shown by an arrow g in Fig. 31

to formthe hadAnsirest Ur £s12 Nofredy , i$becdbés ovr sangalaresedfiandadd are
formed in an alternately inverse position by folding the sheet according to
the directpgn & shewahy §Dhee asreovagn@élynakigal8érnatelfi arrangedt hie

first hollow structures 11 are
an alternately inverse position, namely, such that the
first, second and first hollow structures 11, 12, 11 are
arranged in this order in an alternately inverse
position, and another second hollow structure, which is
10 equal in a sectional shape to and is largef in sectional
| size than the first hollow structures, is arranged next
to a group of these small-sized hollow structures in an
inverse position.
The first hollow structures 11 adjacent to each
15 other are connected together by bonding at a portion of
the corner portion 13 of each second hollow structure 12

positioned between the first hollow structures 11

adjacent to each other, and the second hollow structures

12-adjacent to each other are connected together by
20” bonding in a portion of the corner portion 13 of each
first hollow structure 11 positioned between the second
hollow structures 12 adjacent to each other.
The partial circumferences 14 of the first hollow
structures 11 are connected together to form a smooth |
25 plane, while the partial circumferences 14 of the second
hollow structures 12 are not connected together.

The second hollow structure 12 positioned at both



bonded together in a portion of the corner portion of - 95 - each second
hol | ow structure 12 positioned between the first hollow structures adjacent
to each other, and the | arge-sized second holl ow structures 12 and the
smal | - sized second hol |l ow structures 12 are bonded together 05 such that
one side of the partial circunference 14 of each small-sized hol | ow
structure is bonded to a portion of the%ide wall 15 of each | ar ge-si zed
second hol l ow structure. The connected holl ow structure 1 formed as 10
descri bed above takes the shape resenbling a unicursal figure in section,

d h heet t i t d
Therorore, | | ERAATEring pUTEceh vt HoF o bR BAEFLS AR ERR, Ok (he
ted hol | St t
Lo be substant ?a PP BiaRe SEm ttzﬂpﬁﬁﬁﬁ‘§££+9ﬁ‘? AL aseAe, FOTPD

elasticity ag nélf"@f‘etngéeééé%foﬁ&fnsﬁgaé 8k Ehe gapgeckedelol | ow

structure in the first enbodl nent, since partial circCunferences 14 of

the | arge-si zagh Plovesepdcp@Lboyw structures 12 project upwards fromthe
partial circunferences 14 of the small-sized second holl ow structures 12.

Qther respeggs of therhaneiirgpshentowf seetistareshelcangeehedshaliow

structure 1 in the nineteenth 25 enbodinent are substantially simlar to

those of the conregtedcbalil ABLIbWUStBUEtUPebhe2f have alfiodheestideand
walls between the first and second hollow structures
adjacent to each other in common, while the first hollow
structures 11 and the large-sized second hollow

10 structures 12 partly have the side walls between the
first and second hollow structures adjacent to each
other in common. |

The connected hollow structure 1 in the
nineteenth embodiment is fabricated as follows.

15 Firstly; predetermined convex folds and concave folds
are formed on a sheet (not shown) of a predetermined
width so as to extend in the cross direction of the
sheet, and the folding of the sheet starts from the
leading end of the sheet according to the direction as

.20 sﬁbwn by an arrow g in Fig. 31 to form the hollow
structures.

Namely, the hollow structures 12 and 11 are
formed in an alternately inverse position by folding the
sheet according to the direction as shown by the arrow g

25 in Fig. 31.

At this time, the first hollow structures 11 are

bonded together in a portion of the corner portion of



hence, the description thereof will be omtted. - 96 - (Twentieth
enbodi nent) Fig. 32 shows a connected hollow structure in an enbodi nent
corresponding to claim5 according to the present invention. 05 A
connected hollow structure 1 in a twentieth enbodi nent is fornmed such that
first hollow structures 11 of an isosceles triangular section, second

hol | ow structures 12 of an isoscel es Tr?%ﬂgular section including a base
surface in conmmon with the inclined 10 surfaces of the first holl ow
structures 11, large-sized first hollow structures 11 of an isosceles

base waih tnapamaasand Tefiet SHirtrect? e of henedchebtent 1os |
t t 12 | i ti |15 h ' fot f 3 ti d
Second hol | ow ST B 2 SR Tk B TEeRach CoREh SFBoR! (BFharary
din thi | Ly, { htlon. L{st holl
Cracture 11 oot onard Ml HOPLE - LVELIFRTE 288 LARabALE Lo e

1 has a right«j; ' S ' t o sides e '
circunferenpe%ﬁ?%§(%§$:Aéﬁﬁ%& %I%ﬁ&*§€?ﬂ§$u?é %géhggﬁﬁégatﬁgég%a%base_ .
(i.e., pargsalsydd cenderoncesidd S£eche Sﬂtié’lp@iigﬁﬂgegéncgf 14hggi ncli ned

sides of the first hollow structures 11 having a w de base, and the parti al
circunferencese£dh small-sizéd hollow structure is bonded to a portion
of the side wall 15 of each large-sized second hollow.
structure.
The connected hollow structure 1 formed as
10 described above takes-the shape resembling a unicursal
figure in section, and has no sheet overlap portion
other than the bonded portions, and therefofe, its
apparent specific gravity is extremely small.
Although the connected hollow structure 1 in this
15 embodiment has a panel-like shape to be substantially
uniform in apparent thickness T, it shows more flexible
elasticity against a plane pressure than that of the
connected hollow structure in the first embodiméﬁﬁ,
since the partial circumferences 14 of the large-sized
20 second hollow structures 12 project upwérds froﬁ the
partial circumferences 14 of the small-sized second
hollow structures 12, |
Other respects of the functions and effects of
the connected hollow structure 1 in the nineteenth
25 embodiment are substantially similar to those of the
connected hollow structure in the first embodiment, and

hence, the description thereof will be omitted.



the first hollow structures having the wi de base project - 97 - downward
fromthe bottomof the first hollow structures having the narrow base. The
connected holl ow structure 1 has a corrugated upper surface, although the
upper surface of the 05 connected hollow structure 1 is formed by
connecting the partial circunferences_14,0f the second hollow structures 12
t oget her. The connected hollow structure 1 in the twentieth enbodinent is
fabricated as follows. Firstly, 10 predeternined convex folds and concave
folds are formed on a sheet (not shown) of a predeterm ned width so as to

extend in the @f&@ﬁtgéfﬁcéhggdg&eﬁg§ sheet, and the folding of the sheet
starts fromthe | eading end of the sheet accordlng to the direction as

shown by an arrow h 1B;in EhdshdRst 8 EShfLEEEdNAbLIBWSEEvabenes. iNaaal Y,
t he connected hollow structure 1 is fabricated by sequentially bonding the

edges of the fémsdalpbheVcstEeshoha@sngltandlbimss akcbhaingcand thel | ow
structures 12, together while folding the sheet 20 so as to formthe first

and second hO|¢§@é§ﬁfU§ﬁUéﬁEléﬁh 12 in an alternate arrangenent according
to the direction as shown by the arrow h in Fig. 32. The connected hol | ow
structure 05forned asadesanebeddaholéowakesuthaershdpénr asénenitigth
uni cursal 25 figure in section. In addition, the surfaces of the holl ow
structures 11, ediBolamento ishfermedesah piwatti drirst hollow structures
11 of an isosceles triangular section, second hollow
structures 12 of an isosceles triangular section
including a base surface in common with the inclined
10 surfaces of the first hollow structures 11, large-sized
first hollow structures 11 of an isosceles triangular
section substantially equal in sectional height to and
larger in base width than the first hollow structures,
and other second hollow structures 12 equal in sectional
15 shape and size to the afore-mentioned second hollow
structures 12 and reversed to each other are alternately

arranged in this order in an alternately inverse

position.

The first hollow structure 11 positioned at both
20 ends of the connected hollow structure 1—£as a right-
angled triangular section.

Both sides of the partial circumference 14 of
each first hollow structure 11 having a narrow base
(i.e., partial circumference 14) are bopded to portions

25 oflthe inclined sides of the first hollow structures 11

having a wide base, and the partial circumferences of

the first hollow structures having the wide base project



ot her than the bonded portions, and the whol e apparent - 98 - specific
gravity of the connected hollow structure 1 is extrenely small. In
conparison with the connected holl ow structure in the first enbodi nent, the
connected hollow structure 05 1 in the twentieth enbodi nent shows | ower

wi t hstandi ng strength against a plane pressure, while it shows nore
flexible elasticity. Other respects of %e constitution, functions and
effects of the connected hollow structure 1 in the 10 twentieth enbodi nent
are substantially simlar to those of the connected holl ow structure in the

ni net eent h enbodi nent, and hence, the descr.iption thereof will be omtted. -
(Twent y- fi r st domBo@Lde finem $he b°tt°“l:i°gf.s ti‘al'f'fi'p 15Y %llejs%"bv%t.%u%%%%%t ed

hol | ow structure .in another enbodi nent corresponding to clains 10 and 19
accordi ng to PR¥iRGIs WQEHQ“iaﬁﬁeV\connected hol  ow structure 1 in a

e a0 T el YR L) L S SRR,
o 7, 2 g M L SR P gl G PACE GE%pna s oL e
shape, L1C108) DR (4 s 0 S AQEELES) 1Y Zorma bfckinRiorLeg vRbl
‘partial circumferences 14 of the second hollow
structures 12 together.
The connected hollow structure 1 in the
twentieth embodiment is fabricated as follows. Firstly,
10 predetermined convex folds and concave folds are formed
on a sheet (not shown) of.a predetermined width so as to
extend in thé cross direction of the sheet, and the
folding of the sheet starts from the leading end of the
sheet according to the direcfion as shown by an arrow h
15 in Fig. 32 to form the hollow structures. |
Namely, the connected hollow structure 1 is
fabricated by sequentially bonding the.edges of the

— first hollow structures 11 and those of the second

hollow strﬁctgres 12, together while folding the sheet
20 so as to form the first and secohd hoiiow structures 11,

12 in an alternate arrangement according to the

direction as shown by the arrow h in Fig. 32.

The coﬁnecﬁed hollow sfructure 1 formed as

described above takes the shape resembling a unicursal
25 figure in section. 1In addition, the surfaces of the

hollow structures 11, 12 have no sheet overlap portion

other than the bonded portions, and the whole apparent



- 99 - Each first hollow structure 11 is formed such that an acute-angl ed
corner portion 13 is directed toward the upper surface, and a parti al
circunference 14 formng a base faces the | ower surface. Each second 05

hol |l ow structure 12 is forned such that an acute-angled corner portion 13
Is directed toward the | ower surface, gd a partial circunference 14

bet ween the right-angled corner portio on both sides faces the upper
surface. The partial circunferences 14 of the first hollow 10 structures 11
adj acent to each other are bonded together in a portion of the corner

portion 13 of each_second h r.u tH ﬂ%afgyg1t

adj acent fi rs?pﬁSF‘Fbﬁ/ greye (Q}J a%én%%t%%gggﬁll&o%};%q and.t he 1pral‘ri::'t I al
ci rcunference f.th ond hol | ow 15 structures 12 adjacent to each
ot her are bongeééfgﬁé%hgmgﬁihe vertical side walls of the second holl ow.

structures 12 adjaCEFBtEgmggeasghh%&tﬁrQh@yQﬁﬁﬁg&&%@dMﬁdlﬁﬁﬁﬂgﬁﬁd&%ﬁﬁéT

upper end portions o econ low 20 structures so as to extend

fromthe corngh Rkt iFqRstldndbdifRot | Yhd WdmvestddididrRsy B huhirk t he
upper ends of the second hol ow structures. The sheet as a material of the

connect ed 9l hoWnS trhiéC leye i IO RERb d et BHIWAL St avitihd thendier end
portions of the second 25 hol | ow structures. The connected hol | ow

structure 1 i Beideadednigaidst o rEmdipisssiuse | attiitated siodwsolnavs.
Firstly,

flexible elasticity.
Other respects of the conétitution, functions and
effects of the connected hollow structure 1 in the
10 twentieth embodiment are sﬁbstantially similar to those
of the connected hollow structure in the nineteenth
embodiment, and hence, the description thereof will be

omitted.

(Twenty-first embodiment)
15 . Fig. 33 partially shows a connected hollow
structure.in another embodiment corresponding to claims

10 and 19 according to the present invention.

A connected hollow structure 1 in a twenty-first
embbdimeﬁ% is formed such that first hollow structures
20 of a right-angled triangular section and of the same
size, and second hollow structures 12 of a quadrangular
section and of tﬁe same size are arranged alternately
and densely. Each second hollow structure 12 has a
sectional shape including two right-angled portions and
25 an inclined side wall, and its section takés the special

shape.



- 100 - while a sheet (not shown) is being delivered, convex folds and
concave folds are fornmed on the sheet so as to extend in the cross
direction of the sheet according to the sectional shape of the holl ow
structures 11, 12, and 05 the required surface of the sheet 1 is

sequentially coated with glue al ong tjmbiolds. Subsequently, while the
t

sheet is being folded along the folds,
are bonded together to sequentially formthe first and 10
structures 11, 12 in an alternate arrangenent.

e required portions of the sheet
second hol | ow
After the connected holl ow

structure 1 of the sige.weefidg AEE16@SEEPubBsrheeD {absbgmbadsuthe sheet
Incidentally, the sheet may be cut in advance dependi ng on the

IS cut.
desi gn.

15

that alGadervesigredotdenestpoct ioe 13f Dsnaddrastdescri bed

above is conprised of a piece of sheet and takes the shape resenbling a
uni cursal figwdward sess | @per NsCORPOE | S@NAVat parbeatoohecumfehohtowl 4

structure 20 1 in the first enbodi nent,

t he connect ed fwthivg sé rvieser fades nthéelowent yutfase.enBadhmeatobécones
slightly smaller, whereas the hollow structures 11, 12 of the connected
hol | ow st r@gt tieliowt &t Buetbodi I2nisafermednsutbd thegethercobeeahgiletly,
since the connected hollow structure in this enbodi nent has sheet overl ap
‘portions, scantgrmsrtpeytioe.l¥his dheecbadetowdrdothewloweycsuréace; s

exposed

10

15

20

25

and a partial circumference 14 between the right-angled
corner portions on both sides faces the upper surface.

The partial circumferences 14 of the first hollow
structures 11 adjacent to each other are bonded together
in a portion of the corner portion 13 of each second
hollow structure 12 positioned between the adjacent
first. hollow structures adjacent to each other, and the
partial circumferences 14 of the second hollow
structures 12 adjacent to each other are bonded
together.

The vertical side walls of the second hollow
structures 12 adjacent to each other are overlapped witﬁ:
each other in upper end bortions of the second hollow
structures so as to extend from the corner portions 13
of the first hollow structures 11 toward the upper ends
of the second hollow structures. The sheet as a
material of the connected hollow structure is bonded in
an overlap state in the upper end portions of the second
hollow structures.

The connected hollow structure 1 in the twenty-

first embodiment is fabricated as follows. Firstly,

t he apparent specific gravity of

25



- 101 - to a plane pressure of not |less than a predeterm ned val ue, the
vertical side walls 15 and inclined side walls 15 common to the hol |l ow
structures 11, 12 are bent, and therefore, show elasticity in sonme degree
to 05 nake it possible to absorb such a pressure. Qther respects of the
constitution, purposes, functions and gfpects of the connected hol | ow
structure 1 in the twenty-first enbodlnent are substantially simlar to

t hose of the connected hollow structure in 10 the first enbodi nent, and
hence, the description thereof will be omtted. (Twenty-second enbodinent)

Fig. 34 partlwhﬁew@ 3neRN9abed shBkinadWist biedhly @1d1 vy &RITP QiR

corresponding to clainms 16 and 19 15 according to the present Invention. A

connected hol kgwast bHA! kbR chvie! £8 104C RS $ReAid JHPAHdBIHedtS dP B SuUCh
that first hollTow structures 11 of a right-angled triangular section,

second hol | ovesteHE! YneEhb? Rbosd AUITATYH Jf HREGRIIt RddingGo Ot her
first hollow structures 11 of a quadrangul ar section, and ot her second

hol | ow struct yhes s&dt@bnal’ ishaipeddd @the! HoANeW s arne, ald ergwd el y
arranged in this order. Each first hollow structure 11 is fornmed such 25

that an agut ethegredudiaiedsuyr@ddedd flIhes shdeactledid awnser ticalipper
surface, and a horizontal partial
' coated with glue along the folds.

Subsequently, while the sheet is being folded
along the folds, the required portions of the sheet are
bonded together to sequentially form the first and

10 second hollow structures 11, 12 in an alternate
arrangement. After the connected hollow structure 1 of
‘the size meeting the design has been fabricated, the
sheet is cut. Incidéntally, the sheet may be cut in
advance depending on the design.

15 The connected hollow structure 1 formed as

described above is comprised of a piece of sheet and

takes the shape resembling a unicursal figure in
section.

In comparison with the connected hollow structure
20 1 in the first embodiment, the apparent specific.;ravity
of the connected hollow.structure 1 in the twenty-first
embodiment becomes slightly'smaller, wﬁereas the hollow
structures 11, 12 of the connected hollow structure in
this embodiment are connected together more firmly,
25 since the connected hollow structure in this embodiment

has sheet overlap portions, scanty as they are.

When the connected hollow structure 1 is exposed



- 102 - circunference 14 faces the | ower surface. Each second hol | ow
structure 12 is formed such that an acute-angled corner portion 13 is
directed toward the | ower surface, and a horizontal partial circunference
14 faces the 05 upper surface. The sides of the partial circunferences 14
of the first hollow structures 11 adjacéfl to each other are connected

t oget her by bonding, and the sides of the partial circunferences 14 of the
second hollow 10 structures 12 adjacent to each other are connected

t oget her by bondi ng. The connected holl ow structure 1 has a panel -]i ke
shape to have tPeauppareapdeEsuse 9fo8Pk 188Faltdenafd Predstedidetntially

uni formin apparent thickness T, _and takes._.the _shape.resenbljng a 15
uni cur sal figuY%lPﬁcsééﬁiHﬁFtACP&wéPdﬁoVFﬁ&ﬁ §P Hﬁéiﬁnﬁ#ﬂﬁ structure

adj acent 117 StWABLRowiS: FRETER: 01 OE PRIAGREESHRRER (T andul B sect i on
ol Fow 11 uct UPBAE2 BNG: REFEARF Angiar Saemar 1Y Bonaa G ko o
Pr1 angul ar CocteBE 13 Roskibily 1P e Lol & Belelpe, 110Nt -ap o
effect e of the conhectbitoRoshatrusrure e Thinan S euar S oa: mont
are functions and effects of the connected hollow structure

1 in the twenty-first embodiment are substantially

similar to those of the connected hollow structure in

10 the first embodiment, and hence, the description thereof

will be omitted.

(Twenty-second embodiment)
Fig. 34 partly shows a connected hollow structure
in an embodiment corresponding to Claiﬁs 16 and 19
15 according to the present invention.
A connected hollow structure 1 iﬁ a twénty-second
. embodiment is formed such that first hollow structures
11 of a right-angled triangular section, second hollow
structures 12 of a quadrangular (special) section,

20 other first hollow structures 11 of a quadrangular
section, apd other second hollow structures 12 of a
right-angled triangular section are alternately arranged
in this order.

Each first hollow structure 11 is formed such

25 that an acute-angled corner portion 13 is directed

toward the upper surface, and a horizontal partial



- 103 - substantially sinmlar to those of the connected hollow structure in
the twenty-first enbodi nent, and hence, the description thereof will be
omtted. (Twenty-third enbodi nent) 05 Fig. 35 shows a connected

hol | ow structure in an enbodi ment corresponding to clains 7 and 19
according to the present invention. ected hollow structure 1 in a
twenty-third enbodi nent is forned sucﬁ gﬂgt “first hollow structures 10 11
of a quadrangul ar (special) section and of the sane size and second foll ow
structures equal in shape and size to the first hollow structures 11 are

arranged al tergag u%feﬁgsaefusgaggg' HeShouet Eaohcks | BRHR‘UGRA"S

that an acute-angled corner porfron 1 I'Tec oward upper

surface, and abp{igontalcPaELigh k' gy saeeﬁehléhgecsﬁ hBGcbOURE B ace.

Each second h ow structure orne such that an acute-an cor ner

portion 13 is éBfﬁ@feﬂo£9¥@édl§hEe'Qﬂ@écEH&fQSQa%ﬁ tﬁ@dléwEQr%EQ@%éE

partial circunference 14 es t upper surface. The sides of the partial

circunferencesadd 8 ndhezbhtai {agkltszwlst:wew&%eﬁéea@na%s%st @ngach ot her
are connected together by bonding, and the sides of the 25 partial

ci rcunf er epgesuggepf shbeasgcond hol | ow structures 12 adjacent to each ot her
are connected

The sides of the partial circumferences 14 of the
first hollow structures 11 adjaéent to each other are
connected together by bonding, and the sides of the
partial circumferences 14 of the second hollow

10 structures 12 adjacent to each other are connected
together by bonding. The connected hollow structure 1
has a panel-like shaﬁe to have the upper énd lower
smooth surfaces and to be substantially uniform in
apparent thickness T, and takes the shape resembling a

15 wunicursal figure in section.

A lower portion of each first hollow structure 11
of the quadranguiar section is bonded to a lower portion
of each adjacent first hollow structure 11 of the right-
angled_E;Iéngular section in a partially-overlépped

20 state, and an uﬁﬁer portion of each second hollow
structure 12 of the quadrangulér section is bonded to an
upper portion of each adjacent first hollow structure 11
of the right-angled triangular section in a partially-
overlapped state.

25 The fabricating method, and other respects of the
constitution, functions and effects of the connected

hollow structure in the twenty-second embodiment are



- 104 - together by bonding. Then, the connected hollow structure 1 has a
panel -1'i ke shape to have the upper and | ower snooth surfaces and to be
substantially uniformin apparent thickness T, and takes the shape
resenbling a 05 unicursal figure in section. The first hollow structures 11
adj acent to each other and the second hqllow structures 12 adjacent to each
ot her are respectively bonded together ﬁﬁ3a‘partialIy-overlapped state in
portions of the vertical 10 side walls 15. The fabricating nmethod and ot her
respects of the constitution, functions and effects of the connected hol | ow

e ot BRI, &I T PR Bd Bl e | hose
VF‘?“CG’ the d.esﬁkBEltBQet RE' &R6 Weg‘t € AP hndaiftiiey - 0! td%n%@oqg{éem)
ig. 36 partially shows a connected HollTow structure 1 anot her erbodl ment

correspondi ng ' 0 CGQr qj the present invention, A
connected hol | %\%sg%ragg?ﬁr%e ti‘%ir%%% 3’3\/\7&21 &%f (;ﬂlﬁrﬁq-héeceanbodi ment is conposed of a
| arge number of laterally- arranged first hollow structures 11 of a

pent agonal section and of the sane size,r and a | arge nunber of 25 second
hol [ ow struct ugegeh2yQftndtd Spbodifedy) angul ar section and of the same
Si ze.

' 05 Fig. 35 shows a connected hollow structure in an
embodiment corresponding to claims 7 and 19 according to
the present invention.

A connected hollow structure 1 in a twenty-third
embodiment is formed such that first hollow structures
10 11 of a quadrangular (special) section and of the same
size and second follow structures equal in shape and
size to the first hollow structures 11 are arranged
alternately;
Each first hollow structure 11 is formed such
15 that an acute-angled corner portion 13 is directed
toward the upper surface, and a horizontal partial
circumference 14 faces the lower surface. Each second
hollow structure 12 is formed such that an acute-angled
corner portion 13 is directed toward the lower surface
20 and a horizontal partial circumference 14 faces the
upper surface.
The sides of the partial circumferences 14 of the
first hollow structures 11 adjacent to each other are
connected together by bonding, and the sides of the

25 partial circumferences 14 of the second hollow

structures 12 adjacent to each other are connected



- 105 - Each first -hollow structure 11 is fornmed such that an upper corner
portion 13 is directed toward the upper surface, and a parti al
circunference 14 formng the | ower surface faces the | ower surface, and
each 05 second hollow structure 12 is formed such that a corner portion 13
is directed toward the | ower surface_amifppartial circunference 14 faces

t he upper surface. The sides of the partial circunferences 14 formng the
bottom of the first hollow structures 11, 11 10 adjacent to each other are
connect ed toget her by bonding, and the sides of the partial circunferences

14 -of the seceg gr %Iglrmgg'rs]glrolﬁ(‘dtiq‘rggs 2, hlthfgiacgtfd};eé@e@%fg“per are

connect ed t oget y I ng. nce the part circunferences 14 of the

first hollow gtriichines 115 slgﬂ wetlh;[q}si&é)fsﬁﬂfe SRS WML D URS Wi d Ml €S 12

respectively formhorizonta anes, e upper and | ower surfaces of the

connect ed hol hewes! lsticldtt shr¥atdTdRl i WUBE tant Bdith ¢ Nih CYWRCLEd

hol | ow structure 1 has a panel-like shape to be uniformin apparent

thi ckness. 20apparent HM dKneds and SR Adkdy |ty SdpetrEfsmbliling 2a
adj acent to each other have the inclined side walls 15, which form each

corner pords omnliZurgdalCFIRIre G Sutignied hol low structure 1 in the
twenty- fourth enbodinment 1s fabricated as follows. Firstly, 25 while a

sheet (not shown) of Theprieidedtems 1Ies Vi hdctwrdei 1Y &l aveiedio cewvex fol ds
and concave folds are sequentially fornmed on the sheet at intervals
accordi ng other and the second hollow structures 12 adjacent to
each other aré respectively bonded together in a
partially—overlapped state in portions of the vertical
10 side walls 15.
The fabricating method and other respects of the
constitution, functions and effects of the connected
hollow structure in the twenty-third embodiment are
substantially similar to those of the connected hollow

15 structure in the twenty-first embodiment, and hence, the

description thereof will be omitted.

(Twenty-fourth embodiment)

.Fig. 36 partially shows a connected hollow

structure in another embodiment éorresponding té claims
20 10 and 19 according to the present invention.

A connected hollow structure 1 in a twénty—fourth
embodiment is composed of a large number of laterally-
arranged first hollow structures 11 of a pentagonal
section and of the same size, and a large number of

25 second hollow structures 12 of an isosceles triangular

section and of the same size.



- 106 - to the size of the hollow structures 11, 12 in a required order,
and the required surface of the sheet is coated with glue along the folds.
Subsequently, while the sheet is being folded 05 along the folds so as to
start the folding of the sheet according to the direction as shown by an
arrow j in Fig. 36, the required edges pfsthe holl ow structures are bonded
together, and the sheet is cut. According to the above procedure, it is
possible 10 to formthe connected holl ow structure 1, in which the holl ow
structures 11, 12 have the side walls 15 form ng the border between the

hol | ow structures adjpaentfitseasdlbbhestractompoh]l aadfoamedcsuphi sed of a
pi ece of sheet so as to take the shape resenbling a unicursal 15 figure in
section, and ttlasshaetupsen cotmer apooticomeldomnnedivdchefll bawsrdutheare is
overl apped in the vertical sides of the hollow structures 11. In conparison
wi th the conneupper houtbacet racduaecpantind cirsuméppenceeht, formingnnect ed
hol | ow structure 20 1 in the twenty-fourth enbodi nent shows | ower

wi t hst andi ng sth@enlewernganrface Hraps phesiarwer aMrfacer 3REwsafbre
flexible elasticity, since, when the connected hollow structure 1 is
exposed t 008 pFafendrbailew strusturesd?t pfinfQrPpeddeushnithéd ¢aFQENefhe 25
comon side walls 15 form ng_the corner portions_13 of the hollo

structures 11,Pa5tipR bénis FhnectedcteBArRdctbs HOWEEWSYE GEFUPBQER t he

partial circumference 14 faces the upper surface.
The sides of the partial circumferences 14
forming the bottom of the first hollow structures 11, 11
10 adjacent to each other are connected together by
bonding, and the sides of the partial circumferences 14
of the second hollow structures 12, 12 adjacent to each
other.are connected together by bonding. Since the
partial circumferences 14 of the first hollow structures
15 11 and those of the second hollow structures 12
respectively form horizontal planes, the upper and lqwer
surfaces of the connected hollow structure 1 are formed
horizontally, and the connected hollow structure 1 has a
panél-like shape to be uniform in apparent—tirickness.
20 ) The first and secoﬁg-hollow structures 11, 12
adjacent to each other have the inclined side walls 15,
which form each corner portion 13, in common.
The connected hollow structure 1 in the twenty-
fourth embodiment is fabricated as follows. Firstly,
25 while a sheet (not shown) of a predetermined width is
being delivered, convex folds and concave folds are

sequentially formed on the sheet at intervals according



- 107 - twenty-fourth enbodinent is suitable for use as a cushioning

mat eri al for packaging, and besides, suitably used for keeping or packagi ng
| i near fluorescent |anps or like articles by inserting such articles into-
the 05 hollow portions of the hollow structures 11. Qher respects of the
functions and effects of the connected haollow structure in the
twenty-fourth enbodi nent are substantFaPP? Simlar to those of the
connected hollow structure in the first enbodi nent, and 10 hence, the
description thereof will be omtted. (Twenty-fifth enbodi nent) Fig. 37

shows a connected, holl Qqw structure i.n an enbodi nent .corr.espondi ng to clains
14, 19 and 23 E’CBP‘Si ﬁézFoolfhgzﬁ’ﬁr g’é’é‘ﬁf’wl EMS 611{35151(‘1' 127 A& connect ed
hol | ow structure l.in

-fifth embodi, i h fi
ol | ow <t 1 uct uFBSS 1T S8Rk dRRy, A% tRsT ASAUIGRE GHELFHR i MO (DR e

portion | rected towar

upper surface éggt@dpaﬁkhaélggé%Hg&%%%@%?f%ﬁdEﬂCing the | ower surface, and

second hol | ow structurés 1 aving a corner portion 13 directed

toward the | ower surf%)%%g%rlag‘eq] Fii1E RHETRNCE L4 diafd b iidua upper

surface are alternate nged.” The sides of the partial “circunferences

14 of the @isr shibaly AHesSiFHUL RS akl tol bradiaaay faeatdh of hale Znade
substantially horizZzontally connected together by bonding, and the sides of
the partial cigeddhr@i®RCe®d khe direk¥Bon as shown by an arrow j in
Fig. 36, the required edges of the hollow-structures are
bonded together, and the sheet is cut.
Accofding to the above procedure, it is possible
10 to form the connected hollow structure 1, in which the
hollow structures 11, 12 have the side walls 15 forming
the border between the hollow structures adjacent to
each other in common, and.- are comprised of a piece of
sheet so as té take the shape resembling a unicursal
15 figure in section, and the sheet as a haterial of the
connected hollow structure is overlaéped in the vertical

sides of the hollow strﬁctures 11.

In comparison with the connected hollow structure

in thg first embodiment, the connected hollow structure
- 20 1 in the twenty-fourth"émbodiment shows lower

withstanding strength against a plane éressure, while it

shows more flexibie elasticity, since, when the

connected hollow structure 1 is exposed to a plane

pressufe of not less than a predetermined value, the

25 common side walls 15 forming the corner portions 13 of
the hollow structures 11, 12 are bent.

Thus, the connected hollow structure in the



.of the second hollow structures 12, 12 adjacent to each other are
substantially horizontally connected together by bonding. Thus, the
connected holl ow structure 1 has a panel-1i ke shape to be substantially
uniformin 05 apparent thickness T, and takes the shape resenbling a
unicursal figure in section. Wile thefg#st hollow structure 11 on both
ends of the connected hollow structure 1 has a right-angled triangul ar
section of a small size, other first hollow 10 structures 11 have an

i soscel es triangul ar section of the same size. The second hol |l ow structures

12 uniformy icpeh¥de faRid iV Huddilndis i shDBRIOHY sfLtdPnp of a
slightly special shape, and those of an isosceles triangular- 15 section.

The side wal | gushiohinke reaedihihddOWLINAENY eand Bis ides pesii agaie)
section and those of the second hollow structures 12 of the | soscel es

triangul ar seakedn fare Keging lor @eatianiprfl Middaeafluatdeden S Tapd he
corner portions 13 of the hollow 20 structures 11, 12 are forned at the

sane angl e, the ddkecaraddiadd dy Sitrrsettirey Isuch tarisicndodiment the
substantially equal in wthstanding strength against a plane pressure to
t he conned@®d hied|Uoew peirrtuicing e ff nthehehdikot sbociumed .1 Thus, when the
connected hollow 25 structure 1 is exposed to a plane pressure of not |ess
t han a predet er mi ned Otlier, raspectmeh Hiecdunttons andd t¢dEfeots onf
structures 11, 12 are bent, and as a result, - 109 -
the connected hollow structure in the twenty-fourth
embodiment are substantially similar to those of the
connected hoilow structure in the first embodiment, and

10 hence, the description thereof will be omitted.

(Twenty-fifth embodiment)
Fig. 37 shows a connected hollow structure in an
embodiment corresponding to claims 14, 19 and 23
according to the present invention.
15 A connected hollow structure 1 in a twenty-fifth
embodiment is formed such that first hollow structures
1l each having a corner portion 13 directed toward the
‘upper surface and a partial circﬁmference 14 facing the
lower surface, and second hollow structures 12 each
20 having a corner portion 13 directed toward the lower
surface and a partial circumference 14 facing the upper
surface are alternately arranged.
The sidgs of the partial circumferences 14 of the
first hollow structures 11, 11 adjacent to each other
25 are substantially horizontally connected together by

bonding, and the sides of the partial circumferences 14



show el asticity to absorb such a pressure. The connected hollow structure 1
has both ends respectively fornmed into a chanfered inclined side surface
15a so as to round off the corner at both ends. 05 Q her respects
of the functions and effects of the connected holl ow structure in the
twenty-fifth enbodi nent are substantial{ygsimlar to those of the connected
hol | ow structure in the first enbodi nent, and hence, the description
thereof will be omtted. 10 (Twenty-sixth enbodinment) Fig. 38 partially
shows a connected holl ow structure in an enbodi nent corresponding to clains

13 and 19 accyyivre tdedded MESEON & vedtudes F2gobnesdgdcbnt| bw shchcture
1in a twenty-sixth 15 enbodi nent is conposed of first hollow structures 11
and second holdtgstare tsuestdrt idhey f ho 8izdmwt &by stonséated ftdgenbende

hol | ow structures of a pentagonal (special) section and of the sane size,
and t hose of dyusstdiwgl arThepectiaé)cepsécbadandlddbwt bersaberei tehpa 20
the ratio of 1:2. Further, the second hollow structures 12 include holl ow
structures of a pangl-kike eshape abhgubar ssestanhiahdyobnifiersai® si ze and

those of an isosceles triangular section and of the sane size in the ratio
of 2:1. 2505 apparegntatiyeckueber Tof anflr §akaadtbecsharRorPERMBLLN6t Bres 11,
12 as described above are fornmed in an - 110 - alternate arrangenent
according to arkewrsalrEpaurei 8 section.

While the first hollow structure 11 on both ends
of the conﬁected hollow structure 1 has a fight-angled
triangular section of a small size, other first hollow

10 structures 11 have'an isosceles triangular section of
the same size.

The second hollow structures 12 uniformly include
hollow structures of a pentagonal section of a slightly

' special shape, and those of an isosceles triangular
15 section. The side walls 15 of the second hollow
structures 12 of the pentagonal section and those of the
second hollow structures 12 of the isosceles triangular
section are partially overlapped with'eaép other.

Since.the corner portions 13 of the hollow

20 structures 11, 12 are forméd at the same angle, the —
connected hollow structure 1 in this embodiment is
substantially equal in withstanding strength against a
plane pressure to the connected hollow structure ‘in the
first embodiment. Thus, when the connected hollow

25 structure 1 is exposed to a plane pressure of not less

than a predetermined value, the common side walls 15 of

the hollow structures 11, 12 are bent, and as a result,



pattern as shown in Fig. 38. The sides of the partial circunferences 14 of
the first hollow structures 11, 11 adjacent to each other 05 are connected
t oget her by bonding so as to forma substantially horizontal plane, -and the
sides of the partial circunferences 14 of the second hollow structures 12,
12 adj acent to each other are connectedgloget her by bonding so as to forma
substantially 10 horizontal plane. Thus, the connected hollow structure 1
has a panel -1i ke shape to be substantially uniformin apparent thickness,
and takes the shape resenbling a unicursal figure in section. There is no

great differegaew NeWakkikaks e bbsdirberGidh agPresdsurdnl ane pressure
applied to each portion of the connected hollow structure 1in this

enbodi nent, since thehki eshnacdtede®oldoholsdtawicturectiumas bbthl2nds t he
sectional shape as described above are fornmed in an alternately

wel | - bal ancedrespaegdrmely Xoraedoricitiog d @handerdedd ninadpatdd isdedepattern. The
connected hollow structure 1 withstands a plane pressure mainly by the side
wal I s 15 commenrifacehdSadjsacast t munshe ffe didved deadrieow st faedthuressisll, 12
adj acent to each other. The fabricating nmethod, and other respects of the
25 constdg ution, f@kdherorespesttef foft ttheoffunat isomaendeeffddtavat ruct ure
1in the twenty- SIXth enbodi ment are substantially simlar to those of the
connect ed hol tb® conmecieduhe ilew sErugtire igodiheeiwendint Hefifde, t he

description thereof will be omtted.
embodiment are substantlally similar to those of the

connected hollow structure in the first embodiment, and

hence, the description thereof will be omitted.

10 (Twenty-sixth embodiment)
Fig. 38 partially shows a connected hollow
structure in an embodiment corresponding to claims 13
and 19 according to the present invention.
A connected hollow structure 1 in a twenty-sixth
15 embodiment is composed of first hollow.structures 11 and
second hollow structures 12. The first hollow
structures ‘11 include hollow structures of a péntagonal

(special) section and of the same size, and those of a
quadrangular (special) section a;a of the same size in -

20 the ratio of 1:2. Further, the second hollow structures
12 include hollow structures of a right-angled |
triangular séction and of the same size and those of an
isosceles triangular section and of the same size in the
ratio of 2:1.

25 - A large number of first and second hollow

structures 11, 12 as described above are formed in an



(Twenty-seventh enbodi ment) Fig. 39 partially shows a connected holl ow 05
structure in another enbodi nent corresponding to clainms 16 and 19 accordi ng
to the present invention. A connected hollow structure 1 in a twenty-
seventh node is conposed of first hollow structures 11 and second hol | ow
structures 12 respectively including 10j3follow structures of a
right-angled triangular section and of the sane size and those of a

pent agonal (special) section and of the sane size in the ratio of 2:1. Each
of the hollow structures 11, 12 of the pentagonal section corresponds to

two hol | ow st ract dFesed 2afraddefénil Sa&b6raingt tangl edrtaiangepatiseoki on. A
| arge nunber of first and second holl ow structures 11, 12 as .descri bed

above are for gpgetdranag! $6%at enarigngsgent according to a certain
repetitive pattern as shown in Fig. 39. 20 The sides of the

partial circunferencephddsdfiesheffthet photial stircomfieeentés 11 adj abent to
each other are connected together by bonding so as to forma substantially
hori zont al pl afierstniolbewssteacbbréebelpar tlabddacennf éperaeb dthefr t he
second hol | ow 25 structures 12, 12 adjacent to each other are connected

t oget her bysboadengosneasetfiotbgettharsbsbandiagl pohasi rtonfakmplane. Thus,
the connected hol |l ow structure - 112 - 1 has a panel-like shape to be

substantial | y swpébantialipphochaeonkpdkpdene ., anadt dkhes sidesspipé Pesenbling
a

partial circumferences 14 of the second hollow
structures 12, 12 adjacent to each other are connected
together by bonding so as to form a substantially
10 nhorizontal plane. Thus, the connected hollow structure
.l has a panel-like shape to be substantially uniform in
appafent thickness, and takes the shape resembling a
unicursal figure in section.
There is no great difference in withstanding
15 strength against a plane pressure applied to each
portion of the connected hollow structure 1 in this
embodiment, since the first éhd second hollow structures
11, 12 of the sectional shape as described above are
formed in an altermately well-balanced arrangement
20 acc;}ding to a certain repetitive pattern. The connected
hollow structure 1 withstands a plane pressure mainly by
the side walls 15 common to the adjacent first and
second hollow structures 11, 12 adjacent to each other.
The fabricating method, and other respects of the
25 constitution, functions and effects of the connected
hollow strucfure 1 in the twenty-sixth embodiment are

substantially similar to those of the connected hollow



uni cursal figure in section. O her respects of the constitution, functions
and 05 effects of the connected hollow structure 1 in the twenty-seventh
enbodi ment are substantially simlar to those of the connected hol | ow
structure in the twenty- sixth enbodi nent, and hence, the description
thereof will be omtted. 10 (Twenty-eighth enbodi ment) Fig. 40 partially
shows a connected holl ow structure in an enbodi nent corresponding to cl ains
17 and 19 according to the present invention. A connected hollow structure
1in a twenty-eighth 15 enbodi nent is conposed of first and second hol | ow
structures 11, st2ucésmectinvéhye ificistdiempolddirienmt ,stand themese ,ofthee

quadr angul ar section and of the sane size, and those of a pentagonal
section and of deherdphdosi tbereotthwildt be emitted. Each of the hol |l ow
structures 20 11,12 of the pentagonal section corresponds to two hol | ow

structures 12 éTwentyfseivendhag¢mbogimentdecti on. A | arge nunber of first
and second holl ow structures 11, 12 as descri bed above are forned in an

al ternate arrangenent Fd€coRdi mgritdad lyeshews repanngaiedholdiawern. The
sides of the partial circunferences 14 of the - 113 -_first hollow

st ruct ur es 991, sSEFrugtuzcedn ERoddier AMbadifenc SHFARPIBRE HE Py ishdi ng

so as to forma substanti al l ori zont al | ane, and the sides of the
?6 and %@ acc&é&lng to é%e[%resent invention.

A connected hollow structure 1 in a twenty-
seventh mode is composed of first hollow structures 11
and second hollow structures 12 respectively including

10 hollow structures of a right—angled.triangular section
and of the same size and those of a pentagonal (special)
section and of the same size in the ratio of 2:1. Each
of the hollow structures 11, 12 of the pentagonal
‘section corresponds to two hollow structures 12 or 11 of

15 the right-angled triangular section.

A large number of first and second hollow
structures 11, 12 as described above are formed in an
alternate arrangement according to a certain repetitive
pattern as shown in Fig. 39.

20 -~ The sides of the partial circumferences 14 of the
first hollow structures 11, 11 adjacent to each other
are connected together by bonding so as.to.form a
substantially horizontal plane, and the sides of the
partial circumfefences.14 of the second hollow

25 structures 12, 12 adjacent to each other are connected
together by bonding so as to fofm a substantially

horizontal plane. Thus, the connected hollow structure



partial circunferences 14 of the second hollow 05 structures 12, 12

adj acent to each other are connected together by bonding so as to forma
substantially horizontal plane. Thus, the connected hollow structure 1 has
a panel -1i ke shape to be substantially uniformin apparent thickness, and
takes the shape resenbling a 10 unicurgak ~igure in section. O her respects
of the constitution, functions, and effects of the connected hol | ow
structure 1 in the twenty-eighth enbodi mrent are substantially simlar to
those of the connected ‘hollow structure in the twenty- 15 sixth enbodi nent,
and hence, thé Hescri pened-tllikecshape [tobdepFubisdpn {ipdeiit yriifagm in

enbodi ment) Fig. 41 partially shows a connected hollow structure in an
enbodi ment cosppspendi tiicknelssi,nend &ekex) the shaRorasRIREhE present

i nvention. A connected hollow structure 1 in a twenty-ninth enbodi nent is
conposed of fPpdcuxs@lsdd@vrendin GRHATct ures 11, 12 which respectively
have a pentagonal section close to an isosceles triangul shape and are 25
of the same size. TRENEG HesRRF e AndNfoI9B/F Siiict egg‘i"i‘ft]ﬁ‘saraé“forned

in a denseognd | t er nat e - 114 - rangenent_and_ in af alternately
f

i nverse post t €&t eoffe GharthaIcEMeihfitr WSEICEWES 1 r 8 HF I ow
structures 11, 11 adjacent  to each. other_are gonnecte 0ge y,. bondi ng
so as to formtﬁlems“tsaﬁﬁqrhqt} >pm%mﬁ.men are s&stantlgliy gs}.rpﬂaxb tcp
those of the connected hollow structure in the twenty-
sixth embodiment, and hence, the description thereof

will be omitted.

10 (Twenty-eighth embodiﬁent)

Fig. 40 partially shows a cbnnected hollow
structure in an embodiment corresponding to claims 17
and 19 according to the present invention.

A connected hollow structure 1 in a twenty-eighth

15 embodiment is compoéed of first and second hollow
structures 11, 12 respectively including hollow
structures of a quadrangular section and of thé;same
size, and those of a pentagonal section and of the same
size in the rati§ of 2:1. Each of the hollow structures —

20 11,12 of the pentagonal section corresponds to two
hollow structures 12 or 11 of the guadrangular sectidn.

A large number of first and second hollow
structures 11, 12 as described above are formed in an
alternate arrangement according to a certain repetitive

25 Dpattern. |

The sides of the partial circumferences 14 of the



05 horizontal plane, and the partial circunferences 14 of the second hol |l ow
structures 12, 12 adjacent to each other are connected together by bondi ng
so as to forma substantially horizontal plane. Thus, the connected holl ow
structure 1 has a panel-like shape to be 10 substantially uniformin
apparent thickness, and takes the shapeligsenbling a unicursal figure in
section. The connected hollow structure 1 in this enbodi nent shows high

wi t hstandi ng strength agai nst a plane pressure, even though its apparent
specific 15 gravity is small, since each of the hollow structures 11, 12
has a pent agorfiirsechdbhoel atsuctunasi $bsceleadiprgngular eggbpethegr t her,
more uni formw thstanding strength is shown in each part, since the hollow
structures 11,209 geenettedctogatherzby bonding socpRetor €9pBces of the
constitution, functions and effects of the connected hollow structure 1 in
the twenty-ni if¥PekBBALALAY BPELIZOBSRANPLEPPY &PHi thBe £49EF0SE &Pet he
connected hollow structure in the first enbodi ment, gnd hence, the

descri ption t RPEBLaki FLTEEMESTERREE ¢4, OETHPP: FECRMENHOIP¥Nt ) - 115 -

Fig. 42(C tiall h ted hol | ' mbqdi t
B e

hol |l ow structurye 1.in a.,thirti.eth 05 enbaqdi nt i.s forned,su t hat a
ri ght-angl ed ¢ ?ﬁther by bondlng S0 as %o %%rm a subs antléﬁly

horizontal plane. Thus, the connected hollow structure
1 has a panel-like shape to be substantially uniform in
apparent thickness, and takes the shape resembling a

10 unicursal figure in section.

Other respects of the constitution, functions,
and effects of the connected hollow structure 1 in the
twenty-eighth embodiment are substantially similar to
those of the connected hollow structure in the twenty-

15 sixth embodiment, and hence, the description thereof

will be omitted.

(Twenty-ninth embodiment)

Fig. 41.pé;tially shows a connected hollow —

structure in an embodimént corrgspondina'to claims 7 and
20 19 according to the present invention.

A connected hollow structure 1 in a twenty-ninth
embodiment is composed of first and second hollow
structures 11; 12 which respectively have a pentagonal
section close to an isosceles triangular shape and are

25 of the same size. The first and second hollow

structures 11, 12 are formed in a dense and alternate



portion of each second hollow structure 12 of the right- angled triangular
section at both ends of the connected hollow structure 1 in the first
embodinent is nodified into a chanfered inclined side surface 15a. 10

It is possible to forma connected holl ow structure having a rounded- of f

end, and to prevent the corner of each,hpllow structure 12 at both ends of
the connected holl ow structure 1 fronlbelng transforned or col |l apsed by

form ng the chanfered inclined side surface 15 15a at the ends descri bed
above. A nmeans for formng the chanfered inclined side surface 15a at both

ends of the C?PP&&%SHeHQ' LAW ShrHAt HieetnhRellhi SniaRaer pBRY thenappl ied to a
~connected hollow structure in other enbodi ments having a 20 panel -1ike

shape on the whol e tgphhepgpbshantigbhinrerehees 1a agpanentirkitckhoaisw or a
connected holl ow structure having a gradually-rising portion formed on one

surface, |ikegthgcgapagcied hol hﬁg/a%bwcitur Qalch bitdel fireckbhnested ment
(See Fig. 27) or sixteenth 25 enbodinment (See Fig. 28). (Thirty-first

embodi ment)  toge#hbr- by Bond2hE) sshews te Formeet edibisalanedadyucture in an
enbodi nent corresponding to claim27 according to the present invention. A

connect ed a0l hewisbhtalUpeahel,N add ine pafritisl @5 renimfdirenies 94f erfired such
that the hollow structure 12 at both ends of each projection 14b. of the
connect ed the second hollow structures 12, 12 adjacent to each
other are connected together by bonding so as to form é
substantially horizontal plane. Thus, the connected
hollow structure 1 has a panel-like shape to be
10 substantially uniform in apparent thickness, and takes
the shape resembling a unicursal figure in section.

The connected hollow structure 1 in this
embodiment shows high withstanding strength against.a
plane pressure, even though its apparent specific

15 gravity is small, since each of the hollow_structures
11, 12 has a pentagonal section close to an isosceles
triangular shape. Further, more uniform withstanding
strength is shown in each part, since the hollow
structures 11, 12 are of the same size.

20 - OtA;r respects of the constitution, functions and
effects of the connected hollow structure 1 in the
twenty-ninth embodiment are substantially similar to

those of the connected hollow structure in the first

embodiment, and hence, the description thereof will be

25 omitted.

{(Thirtieth embodiment)



side structures Ib, I b of the connected hollow structure 1 in the ninth,
tenth or el eventh enbodi nent (See Figs. 20 and 21) is nodified to have a
chanfered inclined side 10 surface 15a extendi-ng in the length direction o
the hollow structure 12. It is possible to forma connected hol | ow '
structure having a rounded-off end, angHﬁﬁ prevent the corner of each

hol | ow structure 12 at both ends of ea 5 projection 14b of the connected
hol | ow structure 1 from being transformed or collapsed by forming the
chanfered inclined side surfaces 15a on each holl ow structure positioned at

t he ends descri bed ahove. Fur mﬂgﬂ] riil S, 2 apesl are 20
Inserted into a chan%celg-'l iﬁ(éétépﬂgﬁa}ron [ }gfél{l egc%n%%rg?%gt%%%owcg‘fructure
1, the inner i 'gya* i.de rhﬁﬁﬁfjﬂéﬁk v d e j ectq b
function as asgril'fjijid e oefj’[ ea%gre.lc es vvﬁéec’nlbL?n{bertedrfjSF g&ncg (t'einée)lﬁezlfhe snmoot h
insertion of theAldi %Qg do¥e SECAR: gpodi nent) Fig. 43 shows a
connected hol | ow strurg(aér%‘elerﬁa n s - 117 - enbodi nent corresponding to

claim 21 according tq th&dUEsE thd IVGRtd BRucthrOMecd ed holtovesiructure 1
in a thirty-second enbodinent is formed such that first and second hol | ow

05 struct s ekboditdric! Lsleghied SOMMEEhLE HOL1 gt SARGLédr SoPR¥ENg a
gradual ly-rising portion 14a forned on one surface, |ike the connected

hol | ow struct ortibn of each second hollow structure 12 of the right-

angled triangular section at both ends of fhe connected
hollow structure 1 in the first embodiment is modified
into a chamfered inclined side surface 15a.

10 | It is possible to form a connected hollow
structure having a rounded-off end, and to prevent the
corner of each hollow structure 12 at both ends of the
connected hollow structure 1 from being transformed or
collapsed by forming the chamferéd inclined side surface

15 15a at the ends described above.

A means for forming the chamfered inclined side
surfacé 15a at both ends of the connected hollow

structure 1 in this manner may be applied to a

connected hollow.structure in other embodiments having a

20 panel;iike shape on the whoie to be substantially

' uniform in apparent thickness, or a connected hollow.
structure having a gradually-rising portion formed on
one surface, like the connected hollow structure in the
fifteenth embodiment (See Fig. 27) or sixteenth

25 embodiment (See Fig. 28).

(Thirty-first embodiment)



the fifteenth enbodi nrent (See Fig. 27) have a pentagonal section, simlarly
to the connected holl ow structure 10 shown in Fig. 41. (Thirty-third
enbodi ment) Fig. 44 shows a connected hollow structure in an enbodi nent
corresponding to clainms 21 and 23 according to the present invention. 15
A connected hollow structure 1 in a thilléy-third enbodi nent is fornmed such
that a connected hollow structure having a gradually-rising portion 14a
fornmed on one surface, |like the connected hollow structure in the
thirty-second node, is conposed of first hollow 20 structures of a

pent agonal section, Bhd.sée6Rd Abpwewascpnregted bpldow siFygraresdstion.
Further, the upper corner portions of the first hol | ow structures 1§ at
both ends of @mecembpdimery ROrresPepAdBgute Fladm gis agrRsdingntoatee
nodified into 25 chanfered inclined side surfaces 15a, 15a. Wen the
connect ed hol PERFEREUERYLBLECRavi ng t he - 118 - rising portion 14a

fornmed on one surface |like thi dinent is formed, the_f.irst .and.second
hol | ow structures 112 f?nPﬁEFG§e§g3ﬁ°Wh§tE8ﬁ%@5Fég?ﬁ& Fb%hng CEFEYL may

ke v N EBRInERs L Rael SR D e g, T O
gmjagit L“fgt > éﬁhwﬂ’{ LWLt B ool el fUi%n A5 P YNy ol | ow
side structures 1lb, 1lb of the connected hollow structure
1 in the ninth, tenth or eleventh embodiment (See Figs.
20 and 21) is modified to have a chamfered inclined side
10 surface 15a extending in the length direction of the
hollow structure 12. -
It is possible to form a connected hollow
.structure having a rounded-off end, and to prevent the
corner of each hollow structure 12 at both ends of each
15 projection 14b of the connected hollow structure 1 from
being transformed or collapsed by forming the chamfered
inclined side surfaces 1l5a on each hollow structure
positioned at the ends described above.
Fufther, when articles 2 to be packaged are
20 inserted into a channel-like portion 1j of the connected
hollow structure 1, the inner inclined side surfaces 15a
of both the projections 14b funétion as a guide for the
articles 2 when inserfed, and enable the smooth

insertion of the articles.

25 (Thirty-second embodiment)

Fig. 43 shows a connected hollow structure in an



enbodi nent corresponding to claim 10 or 29 according to 10 the present

I nvention. A connected hollow structure 1 in a thirty-fourth enbodi nent is
formed such that laterally-arranged first hollow structures of a
guadrangul ar (or parallelogram section and of the sanme size, and . second
hol I ow 15 structures 12 of a triangulag;g$ection and of the sane size on the
upper side of the first hollow structures are connected together in an
alternate arrangenent. Each first hollow structure 11 is forned such that a
corner portion 13 is directed toward the upper 20 surface, and a parti al

ci reunt er enCendb SARDOE Co PLesPOndiflg BY' E2ESH BRCRcLPAiIhGWEL EHE!ace.

Each second holl ow structure 12 is formed such that a cornér portion 13 is

directed towagssbdder | pNBEnEIbhace, and a partial circunference 14 conposed
of one side surface faces the 25 upper surface. The partial circunferences

14 of the first hollgwonnectdd hotlbwchutasthteadj aaent th@regcBeebhar are
connected together in a substantially-horizontal state by bonding, and the

partial circuafies@inent ldsofokhedssaendthak! girstr aaiusesohd adilaeent to
each other are simlarly 05 connected together by bonding. The first and

second holdSovsstuctiapessil], 122iadiladedt ihoacachnetlied haltow de walls 15,
whi ch form each corner portion 13 of the first and second hol | ow structures
adj acent to.eathuothee, hamingnmapgradoad lytiré sdiogngotredonolidawisttmedt ur e

on one surface, like the connected hollow structure in

the fifteenth embodiment (See Fig. 27) have a pentagonal

section, similarly to the connected hollow structure

10 ghown in Fig. 41.

{Thirty-third embodiment)

Fig. 44 shows a connected hollow structure in an
embodiment corresponding to claims 21 and 23 according
to the present invention.

15 A connected hollow structure 1 in a thirty-third
embodiment is formed such that a connected holloﬁ
structure having a gradually-rising portion 14a formed
on one surface, like the connected hollow structure in
the thirty-second mode, is composed of first hollow -

20 structures of a pentagonal section, and second hollow
structures of a triangular section.

Further, the upper corner portions of the first
hollow structures 11 at both ends of the connected
hollow structure 1 in this embodiment are modified into

25 chamfered inclined side surfaces 15a, 1l5a.

When the connected hollow structure 1 having the



10 1 has a substantially-horizontal upper surface and a corrugated | ower
surface on the whole, and takes the shape resenbling a unicursal figure in
section. The connected hollow structure 1 in this enbodinment is fabricated
a follows. Firstly, while a 15 sheet (not shown) of a predeterm ned w dth
I's being delivered, convex folds and c ve folds are sequentially forned
on the sheet at intervals according to-the size of the hollow structures
11, 12 in a required order, and the required surface of the sheet is 20
coated with glue along the folds. Subsequently, while the sheet is being

f ol ded al ong gl%i];‘%o%z"%cioq? 14 St@lded h@? g&;%gggﬁﬁ%c% Qgiljl?ggﬁgigccordi ng to

the direction’as y anarrow’l In edges of the

hol | ow SIT Ut Urddaiihferd 1P AUIGHE] U1 e b dd\ S 0065d hoL Lol 11

conpari son with the connect ow structure 1n the first enbodi nent, the

connect ed hol lqun sty didirey, 12 Aduadai I thee tBbhideQUrRSL BoPOdi ment

shows | ower wi thstandi ng strength against a plane pressure, while it shows

far more flexidd@hasd iCiday SIS SvahGils tdRaseangst &bl L PVESEE Ucsgire is

exposed to a plane 05 pressure of not |ess than a predeterm ned val ue, the

hol I ow stryggt WeeS3sllor 137 Arend Be&ie! ¥ t {RESERAPES @@slcpbs@dbisughea pl ane
pressure. I'n particular, since the partial circunference 14 on the | ower

side of each fifdedttn OV IBiFtifisd€dd and thirty-third embodiments.

(Thirty-fourth embodiment)

Fig. 45 shows a connected hollow structure in an

embodiment corresponding to claim 10 or 29 according to
10 the present invention.

A connected hollow structure 1 in a thirty-fourth
embodiment is formed such that laterally-arranged first
hollow structures of a quadrangular (or parallelogram)
section and of the same size, and second hollow

15 structures 12 of a triangular section and of the same
size on the upper side of the first hollow structures
are connected together in an alternate arrangement.

Each first hollow structure 11 is formed such
that a corner portion 13 is directed toward the upper

20 surface, and a partial Cifcumference 14 composed of two
side surfaces faces the lower surface. Each second
hollow structure 12 is formed such that a corner portion
13 is directed toward the lower surface, and a partial
circumference 14 composed of one side surface faces the

25 upper surface.

The partial circumferences 14 of the first hollow



10 is conmposed of two uniformy-projecting side surfaces, the connected

hol |l ow structure in this enbodi nent shows hi ghly cushi oning properties due
to transform ng and restoring action of these side surface portions. Thus,
t he connected hollow structure in this 15 enbodinent is suitable for use as
a cushioning material for packagi ng, -add%besi des, ot her packagi ng nenbers
for keeping or packaging linear fluorescent |anps or |like articles by
inserting such articles into the hollow portions of the hollow structures
11. 20 (Thirty-fifth enbodi nent). Fig. 46 shows a connected hol |l ow structure
i n anot her enbbdugtnresoilegddndeng tto clashmotiesr are £ORHEHLRE to t he
present invention. A connected hollow structure 1 in a thirty-fifth 25

enbodi nent i stpgeirbersdonat sabswanitd ad Lyi-deg igrondisde s ta ties ByeibeRIifNdyed,
first hollow structures 11 of a right- - -_angled triangul.ar section

121
and of the safBdsithe rasdisdc sl mBifersrassuius We Fecensh it I

section including a corner. portion 13 forned at the sane angle as a corner
portion 13 of SEXERLUTES 1@0Iaidd\ﬁc§t“rtu&%re€rg}’l Ydher A% tse’r"?fgtgaéﬁsy arranged in

a1 cunt or b e LOTREGH ath SRR T FRUTS-11 P OIS 1™ HEIRAY ow
St 12 S eSSl SIS St QAo Do e
side walls 15, which form each corner portion 13 of the
first and second hollow structpres adjacent to each
other, in common. Thus, the connected holloﬁ structure
10 1 has a substantially-horizontal upper surface and a
corrugated lower surface on the whole, and takes the
shape resembling a unicursal figure in section.
The connected hollow étructure 1 in this
embodiment is fabricated a follows. Firstly, while a
15 sheet (not shown) of a predetermined width is being
delivered,-convex folds and concave folds arg
sequentially formed on the sheet at intervals according
‘to--the size of the hollow structures 11, 12 in a
re;ﬁired order, and the required surface—of-the sheet is
20 coated with glue_along the folds. ' -
Subsequently, while the shee; is being folded
along the folds so as to starf the folding of the.sheet
according to the direction as shown by an arrow i in
Fig. 45, the required edges of the hollow structures are
25 bonded together, and the sheet is cut.

In comparison with the connected hollow structure

in the first embodiment, the connected hollow structure



substantially-horizontal |ower surface formed by connecting the partial
circunferences 14 of the first hollow structures 11 together, and a
corrugat ed upper surface formed by connecting the partial circunferences 15
of the second hollow structures 12 together. The connected hol |l ow structure
1 in this enbodinent shows flexible elagfgcity, since the parti al
circunference 14 on the upper side of each second hollow structure 12 is
conposed of two side surfaces projecting 20 in an angul ar shape, and these
side surface portions are snoothly transforned or restored. Qther respects
of the consti flutinorchel Wiiintgnsfoand ke fdmtxidingdn t hehamsneséeas hol | ow
structure 1 in the thirty-fifth enbodi nent. are substantially..simlar to 25
t hose of the withstanding |stwestigtictageasinst téhep ¥anstipmrdurerethilandithence,
t he description thereof will be omtted. - 122 - (Thirty-sixth

enbodi nent) Fisjows? famwore doraridiler dlcisd biekty ucsinee i rwherd urhder

enbodi nent corresponding to claim 10 or 29 according to the present

i nventi on. 05connected) heddpet tsdgrurtiunay k% reppesed 1t m piang ty-si xth
enbodi nent is formed such that while a piece of sheet a is being folded,
first hol | 6w PHAFFHeLA MY kAes STwn|aPiedeteEmined ctaler, afke of the
sane size, and second hol |l ow structures 12 of a pentagonal section 10

i ncl uding a cAPHFETHEELS orhed 2t2Thel g BnkFansformed and

absorb such a plane pressure.
In particular, since the partial circumference
14 on the lower side of each first hollow structure 11
10 is composed of two uniformly-projecting side surfaces,
the connected hollow structure in this embodiment shows
highly cushioning properties due to transforming and
restoring action of these side surface portions.
Thus, the connected hollow structure in this
15 embodiment is suitable for use as a cushioning material
for packaging,_and bgsides,_other packaging members for
keeping or packaging linear fluorescent lamps or like
articles by inserting such articles into the hollow

portions of—the hollow strudtures 11.

20 (Thirty-fifth embodiment)
Fig. 46 shows a connected hollow structure in
another embodiment corresponding to claim 10 or 29
according to the present invention;
A connected hollow structure 1 in a thirty-fifth
25 embodiment is formed such that while a piece of sheet a

is being folded, first hollow structures 11 of a right-



as a corner portion 13 of each first hollow structure 11 are alternately
arranged in an alternately inverse position as shown in Fig. 47, and the
partial circunferences 14 of the first hollow structures 11 and 15 those of
the second holl ow structures 12 are respectively connected together by
bondi ng. The connected hol | ow structure % has a substantial ly-horizontal

| ower surface fornmed by connecting the b }tTal circunferences 14 of the
first 20 hollow structures 11 together, and a corrugated upper surface
formed by connecting the partial circunferences 14 of the second hol | ow

structures 12 § émgr%ég%ﬁféf ﬁ%??gﬁﬁg@ﬁd g@etﬁgngﬁggegigglIgﬂhstructure

Is fornmed such that eac cond structure has the pent agona

section, and tg&mtﬁéiw&rg%@{?e&ﬁ 14 8t §3pBngaGERH1NGLLR YRt ruct ure
d thr f 23 - an

has a trapezoi dal shape conposed o ee side surfaces -1 d

projects upvargielding 8ntbynéf OpbiPeoRoIeebeflelOhkOWNEt EHMEURRglel N the
first enmbodi nent. The connected holl ow structure 1 in this enbodi nent shows

flexible el astagid yeobh@eepbhLiPAr 18abE08achr €LpEer BBE 0¥ s@rubRArEPREr
si de of each second hollow structure 12 is conposed of two side surfaces

proj ecti ngobn awe aaltéanatbdpeartafdgbliess ahdalserhatelpoihversear e
snoot hly transforned or.restored when the connected hollow structure is

exposed to a prametporsasrshowf in Fig. O6heandeshecparefiathe constitution,
functions and ' '
circumferences 14 of the hollow structures 11 and those
of the hollow structures 12 are respectively connected
together by bonding.
10 ihe connected hollow structuré 1 has a
substantially-horizontal lower surface formed by
-connecting the partial circumferences 14 of the first
hollow structures 11 together, and a corrugated upper
surface formed by connecting the partial circumferences
15 of the second hollow structures 12 together.

The connected hollow structure 1 in this
embodiment shows flexible elasticity, since the partial
circumference 14 on the upper side of each second hollow
structure 12 is composed of two side surfaces projecting

20 in an angular shape, and these side surface portions are
smoothly transformed or restored.

Othér respects of the constitution, functions and
effeéts of the connected hollow structure 1 in the
thirty-fifth embodiment are substantially similar to

25 those of the connected hollow structure in the first

embodiment, and hence, the description thereof will be

omitted.



effects of the connected hollow structure 1 in the thirty-sixth enbodi nent
are substantially simlar to those of the connected hollow structure .in the
first enbodi nent, and hence, the description thereof will be 15 omtted.
(Thirty-seventh enbodinent) Fig. 48 partially shows a connected hol | ow
structure in an enbodi nent correspon@iag to claim9 or 29 according to the
present invention. 20 A connec 8 hol | ow structure 1 in a thirty-
sevent h enmbodi nent is forned such that a | arge nunber of first holl ow
structures 11 of a regular hexagonal .section including a corner portion 13

directed toward. the upper..sur a partial circunference 14 25
conposed of t gh%Fgg %&f#gbéﬁ&%%ﬁﬂggﬁg to the corner portion..and facing the

| over surface, and aghgrdq Uil & contRtredhoAANGHAd Qi tdl) Ur es 12

of an isosceles triangdlar section Inc Ing a corner portion 13 directed

tovard the | Owel chidt! 2R citheh £ UdAsgdidiil ¥ PNra s rOBIOSA of a side

surface opposite to 05 the corner portion and facing the upper surface are

alternately an-aed@dng'he SHE praldehtl AhveMtiidh are overlapped with each
other in-.a vertical pésition, of the first hollow structures 11, 11

adj acent t@s each ot hel Y AHHEHEAM daaiiiere by Dondli ©1gh regds 1ken second
hol I ow structures 12, 12 adjacent to each other are connected together by
embodiment is formed such that while a piece of sheet a
-is being folded, first hollow structures 11 of an
isosceles triangular section and of the same size, and
second hollow structures 12 of a pentagonal section
10 including a corner portion 13 formed at the same angle
as a corner portion 13 of each first hollow structure 11
are alternately arranged in an alternately ipverse
position as shown in Fig. 47, and the partial
circumferences 14 of éhe first hollow structures 11 and
15 those of the second hollow structures 12 are
respectively connected together by bonding.

The connected hollow structure 1 has a
substantially-horizontal lower surface formed by
.connecting the partial circumferences 14 of the first.

20 hollow structures 11 together; and a_corrugated upp€er
surface formed by connecting the partial circumferences
14 of the second hollow structures lZ_together;

In this embodiment, the connected hollow

structure is formed such that each second hollow
25 structure 12 has the pentagonal section, and the
partial circumference 14 of each second hollow structure

has a trapezoidél shape composed of three side surfaces



bonding in a portion of the corner portion 13 of each first hol | ow
structure 11 adjacent to these hollow structures 12, 12. The first and
second hollow 15 structures 11, 12 adjacent to each other have the side
wal I's, which formthe corner portion 13 of each second holl ow structure 13,
in coomon. The connected holl ow structufgesin this enbodiment is fabricated
as follows. Firstly, while a sheet (not 20 shown) of a predeterm ned width
is being delivered, convex folds and concave folds are sequentially fornmed
on the sheet in a required order at intervals according to the size of the
hol | ow struct uies piojdltsaifwhbasl eqiiffedentlyagecmlf thee cohaetted coat ed

with glue along 25 the folds. Subsequently, while the sheet-.is being
fol ded al ong theliokdsttactepealedhyther firhé kmbbdimehtuct ures - 125 -
11 and the adjacent hollow structures 12 so as to start the folding of the
sheet according to thBhei cenheohedshohdemw stractareow pni khiisg. 48, the
required portions of the hollow structures 11, 12 are bonded together, and
05 the sheet ienbodim@ptostong foexhblabelespiodssur einice itheppsasithlad to
formthe connected hollow structure 1, which is conprised of a piece of
sheet so a95t occirrRuemfpcennapddr eveftbei ngpgrusilder o4 epichuseconds doililow, and
Is 10 substantiall¥ uni formin apparent thickness T, as shown in Fig. 48.
structure 12 is composed of two side surfaces projecting
.in an angular shape, and these side surface portions are
smoothly transformed or restored when the connected
hollow structure is exposed to a plane pressure.

10 Other respects of the constitution, functions and
effects of the connected hollow structure 1 in the
thirty-sixth embodiment are substantially similar to
those of the connected hollow structure in the first
embodiment, and hence, the description thereof will be

15 omitted.

(Thirty-seventh embodiment)

Fig; 48 partially shows a connected hollow
structure in an embodiment corresponding to claim 9 or
29 according to the present inQ;htion.

20 ' A connected hollow structure 1 in a thirty-
seventh embodiment is formed such that a large number of
first hollow structures 11 of a regular hexagonal
section including a corner portion 13 directed toward .
the upper surface and a partial circumference 14

- 25 composed of two side surfaces opposite to the corner

portion and facing the lower surface, and a large number



In conparison with the connected hollow structure in the first enbodi nent,
the connected hollow structure 1 in the thirty-seventh enbodi nent shows

| ower 15 withstanding strength agai nst a plane pressure, while it shows
nore flexible elasticity, since, when the connected hollow structure is
exposed to a plane pressure of not |essishan a predeterm ned val ue, the
partial circunference 14 conposed of two side surfaces 20 projecting
substantially uniformy dowwards in each hollow structure 11 is
transforned and absorbs such a plane pressure. Thus, the connected hol | ow
structure 1 i pfi Hexomdbaciiiev strwitivmds el oo f usre Bsoscelshi oni ng materi al
25 for packagi ng, and besides, suitably used for keeping or- packagi ng

| i near fl uor escdrngdudss sectiidee iavdiwliowg by ¢owseex ipersien Biticles into
the hollow structures 11, - 126 - 12. Further, the connected hol | ow
structure 1 idimeoteshimwanshtthmylayey cingace nrd 2 cga¥ywirl cal shape with
the hol |l ow structures 11 turned to the_inside,_ since, 05 when the connected
hol | ow st r uct $iequinfeganasl kb eomroasd iaf 2 of tde sswelirse  orprs Heg | &Ry
structures_11 of the hexagonal] section are easily transfornmed in the
fol di ng di Pectilh.cENRE PUEHR? sard 2iRYnthet UPPSR, SYEFREF oRE®and 10
effects of the connected hollow structure in the thirty- seventh node are

subst anti al | y B RIRA8 LY (HIRPHR ¢ he

The side walls 15b, which are overlapped with
each other in a vertical position, of the first hollow
structures 11, 11 adjacént to each other are connected

10 together by bonding, and the second hollow structures
12, 12 adjacent to each other ére connected together by
bonding in a portion of the corner portion 13 of each
first hollow structure 11 adjacent to these hollow
structures 12, 12. The first and second hollow

15 structures 11, 12 adjacent to each other have the side
walls, which form the corner portion 13 of each second
hollow structure 13, in common.

The connected hollow structure in this embodiment
is fabricated as follows. Firstly, while a sheet (not

20 shS@n) of a predetermined width is being delivered,
convex folds and concave folds are sequentially formed
on the sheet in a required order at intervals accﬁrding
to the size of the hollow structures 11, 12, and the
required surface of the sheet is coated with glue along

25 the folds.

Subsequently, while the sheet is being folded

along the folds to repeatedly form the hollow structures



connected hollow structure in the first enbodi nent, and hence, the
description thereof will be omtted. (Thirty-eighth enbodi nent) 15

Fig. 49 partially shows a connected hollow structure in an enbodi nent
corresponding to claim7 or 29 according to the present invention. A
connected hollow structure 1 in a thirtyeighth enbodiment is forned such
that first hollow structures 20 11 of the sane size and of a regular

pent agonal section, and second hollow structures 12 of the sanme size and of
a section equal to that of the first hollow structures are alternately

arranged in af Al e la JoREHES 6 IWruures 12 so RAPItd igwdriol | ow

structure 11 is forne that a corner portion 13 is directed toward the

upper - 12%ne 610308 o3¢ne RN lacdd e 8N thel A Trwmisnd & three
side surfaces uniformy projecting downwards faces the | ower surface. Each

second hol | owghlohCliW @nlarirow @ RO BiEh 4attite GoFqel r® rpo 0 chis i ef
directed toward 05 the | ower surface, and a partial circunference 14

conposed of thnhee nw1dew Wirraurey far,M 12 prog asdnded upyge tisef Acasd t he
upper surface. The first hollow structures 11, 11 adjacent to each other
are conneqsd thegaedHest hiys laigling in a 10 portion of the corner portion 13
of each second holl ow structure 12 positioned between the first holl ow
structures adj acent tarcanhimg Hey ,tleendalidree sproeedimnos ) ol is possible

to form the connected hollow structure 1, which is

comprised of a piece of sheet so as to take the shape

resembling a unicursal figure in section, and is

10 substantially uniform in apparent thickness T, as shown

in Fig. 48.

In comparison with the connected holiow structure
in the first embodiment, the connected hollow structure
1 in the thirty-seventh embodiment shows lower
15 withstanding strength against a plane pressure, while

it shows more flexible elasticity, since, when the
connected hollow structure is exposed to a plane
pressure of not less than a predetermined value, the
partial circumference 14 composed of two side surfaces
20 projecting substantially uniformly downwards in each
hollow structure 11 is transformed and absorbs such a
pPlane pressure.
Thus, the éonnected hollow structure 1 in this
embodiment is suitable for use as a cushioning material
25 for packaging, and besides, suitably used for keeping or

packaging linear fluorescent lamps or like articles by

inserting such articles into the hollow structures 11,



structures 12, 12 adjacent to each other are connected together by bonding
in a portion of the corner portion 15 13 of each first hollow structure 11
" positioned between the second holl ow structures adjacent to each other. The
first and second hollow structures 11, 12 adjacent to each other have side
wal I's 15, which formthe corner portionsjl3 of each of the first and second
20 hollow structures, in common. The connected hollow structure 1 in the
thirty- eighth enbodinent is fabricated as follows. Firstly, while a sheet
(not shown) of a predeterm ned width is being delivered, convex folds and
concave fol dsiare 25 sequentially formed on the sheet in a required order
at intervals according to the size of the hollow structures 11, 12, and the
required surface of thartHeael tlse caaimsbted -hdPBow skthcghve hl omgthhe

fol ds. Subsequently, while the sheet is being folded along the folds to
repeat edl y f oremitddeindeénistmdwldeowsinded uirnko 14 entindeiadl askape setbind

hol | ow structures 05 12 so as to start the folding of the sheet according
to the directitdve dfolkowrstomaturesihl wornedete cher baspdet i 9HRCOF t he

hol | ow structures 11, 12 are bonded together, and the sheet is cut.

Accor di ng 0% twhembidie ¢onrected hollow %%BFBPEelestGXP‘é?ﬁﬁit'ﬁ‘é @Bnnect ed
hol | ow structure 1, which is conprised of a piece of sheet so_as to_take
the shape reseiieTRph fereersidevaysr cthe BRLlpynstructures 11 of the

hexagonal section are easily transformed in the folding
direction.
Other respeéts of the constitution, functions and
10 effects of the connected hollow structure in the thirty-
seventh mode are substantially similar to those of the
connected hollow structure in the first embodiment, and

hence, the description thereof will be omitted.

(Thirty-eighth embodiment)

15 Fig. 49 partially éhows a connected hollow
structure in an embodiment corresponding to claim 7 or
29 according to the present invention.

A connected hollow structure 1 in a thirty-eighth

embodiment is formed such that first hollow structures | .._

20 11 of the same size and of a regular pentagonal section,
"and second hollow structures 12 of the samelsize and of
a section equal to that of the first hollow structures
are alternately arranged in an alternately inverse
position.

25 Each first hollow_structure.ll is formed such

that a corner portion 13 is directed toward the upper



substantially uniformin apparent thickness T, and has no overlap portion
of the sheet used as a material of 15 the connected holl ow structure, on
any surfaces of the hollow structures 11, 12. In conparison with the
connected hollow structure in the first enbodi nent, the connected holl ow
structure 1 in the thirty-ei ghth enbodi nent shows | ower 20 withstandi ng
strength agai nst a plane pressure, whil®¥7t-shows nmore flexible elasticity,
since, when the connected hollow structure is exposed to a plane pressure
of not less than a predeterm ned value, the hollow structures 11, 12 are
easily transfornmed and 25_absorb such a ressure. Thus connect ed

hoIIowlstructdsr“ér ?F?hl%“%n%oﬂ?ﬁﬁh?ll%lgg?TgﬁF nNEGr ﬁsﬁoﬂgoﬁégugﬁloning

t 29 - Kk d t abl d_f Kk

or packagi ng INHRRS THUBrBULERAToT ANPLEOPREY (BEg) EEELRE HoMRREERE! AaceRcn’
ticl t th | |

Consti tuti on. T f‘?%%’gw%ﬁ‘%’g% bt rEadt afcond’ HE1L68°RECE ke g?ructure n

the thirty- ei Qﬁ”ﬁ@éta % 9&%8@%@%&{ imga Eecftaaseﬁ%rahe
connepteq hol 'ow s ruc ure int rst I ment ence

descri pti ogst h@&@Oi Wt sfoQEbttﬁﬂd gT hEtYani ewcamg%%at 1410

Fig. 50 partially s a connett ed ow structure in another enbodi nent

Corresppnding é&hﬁ&@é&18f three side surfaces uniformly projecting
upwards faces the upper surface.
The first hollow structureé 11, 11 adjacent to
.each other are connected together by bonding in a
10 portion of the corner portion 13 of each second hollow
structure 12 positioned between the first hollow
structures adjacent to each other, and the second hollow
structures 12; 12 adjacent to each other are connected
together by'bonding in a portion of the corner portion
15 13 of each first hollow_structure 11 positioned between
the second hollow structures adjacent to each other.
The first and second hollow struqtures 11, 12

adjacent to each;other have side walls 15, which form

the corner portion 13 of each of thé.girst and second
20 hollow étfuctufes, in common.

'The connected hollow structure 1 in the thirty-
eighth embodiment is fabricated as follows. Firstly,
while a sheet (not shown) of a predetermined width is
being delivered, convex folds and concave folds are

25 sequentially formed on the sheet in a required order at

intervals according to the size of the hollow structures

11, 12, and the required surface of the sheet is coated



or 29 according to the present invention. A connected hollow structure 1 in
a thirty-ninth enbodinent is forned such that a |arge nunber of 15 first

hol  ow structures 11 of a quadrangul ar (or parallel ogram section and of
the sane size, and a | arge nunber of second hollow structures 12 of the
sane size and equal in-sectional shape the first hollow structures are
alternately arranged in an alternately I nverse position. Each first

hol |l ow structure 11 is formed such that a corner portion 13 is directed
toward the upper surface, and a partial circunference 14 conposed of two

si de surfacespif g&wag%ggﬁcgﬂéwgoq%mrds faces the 25 | ower surface. On
the other hand, each second "hol | ow - 130 - structure 12 i's formed such

that a corner portioBybelguefit1§Ct &hill@NaHE tdiRedtoviRy tliifpcR 1 a

partial circunference 14 conposéd of two side surfaces unifornly projecting

upwar ds faces aibaguRpbRy follds2a® ¥peatedly fOmn fiHestfivdd o Skdwict ures 11,
11 adjacent to each other are connected together by bonding in a portion of

t he corner postir@@tlFesf 19aGhds atmddiddant Haamidireo lbpastiuonecedet ween
the first hollow structures adjacent to each other, and the second hol | ow
10 struct wss 122 sol asadjoacaidrt ccleacioldimy of eclvostesd edacomed irey by
bonding in a portion of the corner portion of each first hollow structure
11 positi oned thet WEeredthisrs ecHrah hattawy rstinucBig et Bdj teetequixeadth ot her.
portions of the hollow structures 11, 12 are bonded |
together, and the sheet is cut.
According to the above procedure, it is possible
10 to form the connected hollow structure 1, which is
comprised of a piece'of sheet so as to take the shape
resembling a unicursal figure in section, is
substantially uniform in apparent thickness T, and has
no overlap portion of the sheet used as a material of
15 the connected hollow structure, on any surfaces of the
hollow structures 11, lir
In comparison with the connected hollow structure
in the first embodiment, the connected hollow structure
1 in the thirty-eighth embodiment shows lower
20 withstanding strength againsf a plane pressure, while
it shows more.flexible elasticity, since, when the
connected hollow structure is exposed to a plane
pressure of not less than a predetermined value, the
hollow structures 11, 12 are easily transformed and
25 absérb such a plane pressure.

Thus, the connected hollow structure in this

embodiment is suitable for use as a cushioning material



The connected hollow structure 1 in the thirty- 15 ninth enbodinment is
fabricated as follows. Firstly, while a sheet (not shown) of a
predeterm ned width is being delivered, convex folds and concave folds are
sequentially formed on the sheet in a required order at intervals according
to the size of the hollow structures 20 %%, 12, and the required surface of
the sheet is coated with glue al ong thel I ds. Subsequently, while the
sheet is being folded along the folds so as to start the folding of the
sheet according to the direction shown by an arrow K in Fig. 25 50, the

i red ti f the. holl t 11. 1 d th f th d
ol | ow st uct (s sepkainls SR Tath ey eanhy (HEeQ ERF Feopife S
131 - Accor di . i ] b f h
connect edhol Ry AF i o ieP FRRReLooht L anBE 0k LA St PATLARTRY <o a

to take the shanfu eyl Arefibfdd Sphed! O Cnd 1S E e @PdaNEE N0 05

overlap portion of the sheet used as a materi al connecte of | ow
structure on gy, surfaces of the hollow structures 11, 12. In conparison
with the connected hollow structure 1 in the first enbodi nent, the

connected hol | ow 10 B¢nkt Wésdedfs tHE EReT édndt DL EHROJEIRBE 1 SHQVanhar
| ower Wit hstandi ng strength agai nst a plane pressure, while it shows

extremely pexdbiectd ast i €hé YeoshsEted VHeD1LbWEs EPROEGEEJiROLhewt AL FHgLUr €
Is exposed to a

eighth embodiment are substantially similar to those of

the connected hollow structure in the first embodiment,

and hence, the description thereof will be omitted.

(Thirty-ninth embodiment)

10 Fig. 50 partially shows a connected hollow
structﬁre in another embodiment corresponding to claim 7
or 29 according to the present invention.

A connected hollow structure 1 in a thirty-ninth
. embodiment is formed such that a large number of

15 first hollow structures 11 of a quadrangular (or
parallelogram) section and oflthe same size, and a large
number of second hollow structures 12 of the same size
and Equal in sectional shape to the first hollow
structures are alternately arranged in an alternately

20 1inverse position. |

Each first hollow structure 11 ié formed such
that a corner portion 13 is directed toward the upper
surface, apd a partial circumference 14 composed of two
side surfaces uniformly projecting dbwnwards faces the

25 ;ower surface. On the other hand, each second hollow



pl ane pressure of not |ess than a predeterm ned value, 15 the holl ow
structures 11, 12 are easily transformed in the folding direction and
absorb such a plane pressure. Thus, the connected hollow structure in this
enbodi nent is suitable for use as a cushioning nmaterial for packagi ng, and
besi des, suitably used for keeping or_ %gppqpkaging | i near fluorescent |anps
or-like articles by inserting such articles into the hollow structures 11,
12. The connected holl ow structure 1 in this enbodi nent may be handled in a
flatly-folded state on 25 the whole for storage or transportation, since

the hol | ow st gyehueselly 42 HRUG G GRY A o Qizdd Aldalagr s sgeti on.

and are connect together 1 n the 2 - portions of thelr corner

portions 13. ByrliRleq itifa2RNNed abuwty | QW SHdd/CldHE & gdr£fis enmbodi ment
may be easily-rounded into a cylindrical shape with the hollow structures

11 or 12 turned dcnifid dizd N EROmpUdE® dharwd!d Rye SdUEd di L Sunlilfo el F

this connected hollow structure 1 are easily transforned as descri be

above. O her pe@FeEtEiny dphward¥Hdddd ithe Jdppedt ionstfacdd effects of Lhé
connected hollow structure in the 10 thirty-ninth enbodi nent are

substanti a3y sim | arTHeo fimse il Idwe ciorueiodess hbl | ol sadj@dente ta t he
first enbodi nent, and hence, the description thereof will be omtted.
each other are connected together by bonding in a
portion of the corner portion 13 of each second hollow
structure 12 positioned between the first hollow
structures adjécent to each other, and the second hollow
10 structures 12, 12 adjacent to each other are connected
together by bonding in a portion of the corner portion
of each first hollow structure 11 positioned between the
second hollow structures adjacent to each other.

The connected hollow structure 1 in the thirty-

15 ninth embodiment is fabricated as follows. Firstly,
while a sheet (not shown) of a predetermined width is
being delivered, convéx folds and concave folas'are
sequentially formed on the sheet in a required order at
intervals according to the size of the hollow structures

20 11, 12, and the required surface of the sheet is coated
with glue along the folds.

Subsequently, while the sheet is being folded
along the folds so as to start the folding of the sheet
according to the direction shown by an arrow K in Fig.

25 50, the required portions of the hollow structures 11,
11 and those of the second_hollow structures 12, 12 are

bonded together, and the sheet is cut.



(Fortieth enbodi nent) 15 Fig. 51 partially shows a connected hol | ow
structure in an enbodi ment corresponding to claim9 or 29 according to the
present invention. A connected hollow structure 1 in a fortieth enbodi nent
is formed such that a | arge nunber of first 20 hollow structures 11 of a
regul ar hexagonal section including a §§rnqj portion 13 directed toward the
upper surface and a partial circunfere é 14 conposed of two side surfaces
on the opposite side to the corner portion and facing the | ower surface,

and a large nunber of 25 second hollow structures 12 equal in shape and

size to the first holJ ow st.ructur 1 i I @ GOMNeHossiblesd -
sedx B etl% the ;al??#l%ce&;én%éh vt el iy eun

portion 13 directed towar ower a partial circunference 14

conposed of tyg H96 S 2% UL MARRRSIdE R derd O  Rih @i Ny portion
and facing the upper surface are alternately arranged. 05 The si de

wel I's 15b, whicgfhalie R &d @%ﬁﬂad@' tJ¥ eardeOtderad e vaKd iGed frasid i on, of
the first hollow structures 11, 11 adjacent to each other and those of the

second hol | owrglglefIURP al inibirad 1acRjule® aacdedt il admd respeacd i vely
connected together by bonding. 10 The first and second hol |l ow structures

11, 12 adj 8berivdra Kol dBvheidieanl ksed Sas Whimatéotal ta oz ner
portion 13 of each of the first and second holl ow structures, in conmon.
The connect ed duginemteat rhetlow sitructumwe fon tamy hsurfaces of the hollow
| structures 11, 12.
In comparison with the connected hollow structure
1 in the first embodiment, the connected hollow
10 structure 1 in the thirty-ninth embodiment shows far
lower withstanding strength against a plane pressure,
while it shows extremely flexible elasticity, sihce,
when the connected hdllow structure is exposed to a
plane pressure of not less than a predetermined value,
15 the hollow structures 11, 12 are easily transformed in
the folding direction and absorb such a plane pressure.
| Thus, the connected hollow structure-in_this
embodiment is suitable for use as a cushioning material
for packaging, and besides, suitably used for keeping or
20 packaging linear fluorescent lamps or—like articleé by
inserting such articles into the hollow structures 11,
12,
The connected hollow structure 1 in this
embodiment may be handled in a flafly-folded state on
25 the whole for storage or transportation, since the

hollow structures 11, 12 have a quadrangular or

parallelogram section, and are connected together in the



15 enbodinent is fabricated as follows. Firstly, while a sheet (not shown)
of a predetermned width is being delivered, convex folds and concave fol ds
are sequentially formed on the sheet in a required order at intervals
according to the size of the hollow structures 20 11, 12, and the required
surface of the sheet is coated wth ¢ usalong the folds. Subsequently,
while the sheet is being folded along the folds to repeatedly formthe
first hollow structures 11 and the adjacent second holl ow structures 25 12
in an alternate arrangenent so as to start the folding of the sheet
according to tdeetdigrectdHntlesishoywndy poreiomsy h3in Fig. 51, the required
portions of the - 134 - hollow structures 11, 12 are bonded together,
and the sheet is cut.Fuxtdeuni nthe canreecbhad ehelbeedsteucture sl possthis to
formthe connected hollow structure 1 which is 05 conprised of a piece of
sheet so as t&mhgdingnt gmipde ersbly riceunded cintel af eyliedricaketi on, as
shown in Fig. 51. In conparison with the connected hollow structure in the
first embodi nEhape el ithe thel by | Wree beeesr bl 107 112 ntereed ofe i tae

enbodi nent _shows far | ower wi thstanding strength against a_plane pressure,
while it showsifohde £ | einee ctlee e llovw ystrpaEuregndh. t hd e&nkBéfed hol | ow

structure is exposed to a plane pressure of not |ess than a_predeterm ned
val ue. the connected hollow sfructure 1 are easily transformed as

described above.
Other réspects of the constitution, functions,
‘and effects of the connected hollow structure in the
10 thirty-ninth embodiment are substantially similar to
those of the connected hollow structure in the first

embodiment, and hence, the description thereof will be

omitted.

(Fortieth embodiment)

15 Fig. 51 partially shows a coqnected hollow
structure in an embodiment corresponding to claim 9 or
29 according to the present invention.

A connected hollow structure-1 in a fortieth

embodiment is fd;med such that a large number of first

20 hollow structures 11 of a regular hexagonal section
including a corner portion 13 directed toward the upper
surface and a partial circumference 14 composed of two
side surfaces on the opposite side to the corner portion
and facing the lower surface, and a large number of

25 second hollow structures 12 equal in shape and size to

the first hollow structures 11 and including a corner



15 partial circunference 14 conposed of. two substantially- uniformy
projecting side surfaces in each of the hollow structures 11, 12 is easily
transforned and absorbs such a plane pressure. Thus, the connected hol | ow
structure in this 20 enbodinent is suitable for use as a cushioning

mat eri al for packaging, and besides, _syggahly used for keeping or packaging
| inear fluorescent lanps or like articles by inserting such articles into
the hollow structures 11, 12. 25 The connected hollow structure 1
in this enbodinent is handled in a flatly-folded state on the whole for

storage or trpgpgpebhalBoAireched tbGakal tdW lowerl3urfadld Wwidimes 11, 12
have a regul ar hexagonal section and are flatly fol ded, when the connected

hol | ow structpaetialespesamregeabeciteicbimboledc ® SittRd\a)ige Burifaes t he
connected hollow structure 1 in this 05 enbodi nent nay be rounded into a

cylindrical séapehei bbpbkéteoklide gbr tteucesrnklt @orkidniraid flazine i nsi de,
since the hollow structures 11, 12 are easily transfornmed in the folding
di recti on whenhhehepperneatréaceolairewalternbtedyl armgneeel to t he externa
force 10 sideways, as described above. O her respects of the constitution,
functi onsognd ef f ect Thef stide ewlisctldd heihicoh sreuctverd dpped twiscf ortieth
enbodi nent are substantially simlar to those of the connected hol |l ow
structure in ehehf ptder in a vertical position, of the first hollow
structures 11, 11 adjacent to each other and those of
the second hollow structures 12, 12 adjacent to each
other are respectively connected together by bonding.
10 The first and second hollow structures 11, 12 adjacent
to each other have side walls 15, which form the corner
portion 13 of each of the first and second hollow
structures, in common.
The connected hollow structure 1 in the fortieth
15 embodiment is fabricated as follows.. Firstly, while a
sheet (not shown) of a predetermined width is being
delivered, convex folds and concave folds are
sequentially formed on the sheet in a required order at
intétvals according to the size of the hollow structures
20 11, 12, and the required surface of the sheet is coated
with glue along the folds.
Subsequently, while the sheet is being folded
along the folds to repeatedly form the first hollow
structures 11 and the adjacent second hollow structures
25 .12 in an alternate arrangement so as to start the

folding of the sheet according to the direction as shown

by an arrow m in Fig. 51, the required portions of the



15 enbodi nent, and hence, the description thereof will be omtted.
(Forty-first enbodinent) Fig. 52 partially shows a connected hol | ow
structure in an enbodi nent corresponding to claim37 20 according to the
present invention. A connected hollow structure 1 in a forty-first

enbodi ment is fornmed such that a | arge nunber of first hollow structures 11
of an isosceles triangular section and 134 t-he sane size and a | arge nunber
of second hol | ow 25 structures equal in sectional shape and size to the
first hollow structures are connected together in an - 136 - alternate
arrangenment. The connected hollow structure in this enbodinent is

subst anti al | yheilibkas tirucgudelsadd ,sthu@ang dasfdadhedasther pcnd dihgd o t he
connected hollow structure in the first enbodi nent. 05 The
connect ed hol Ebeest Agcicwts 1 has a doughnut- |ike or sectorial plane on the
whol e, since the hollow structures 11, 12 as the conponents of the
connected hol | ow st r AECHTEingte fdamdPSifc PRIRIY TR 1kt iRABFIRI%e i s

gradual ly reduced fromone end to the other. 10 The connected. hol | ow
structure in tRi foFfhddiemGannectHid g’é’r]e]rﬂw fsrtotfH‘i’Hérecoﬁn"@b‘t%lbl HoI 1 ow

1 i he fi nbodi | hi . (F - d
Sbodi ment0p FRGTEFARA QI8 P ATRAE SRR ASERCTT W% LiY EIN i n an

embodi ment Cogggg%g¥¥dgyé(hAQéﬂfg%fy%igure in section, as shown in
Fig. 51.
In comparison with the connecfed hollow structure
in the first embodiﬁent, the connected hollow structure
10 1 in the fortieth embodiment shows far lower
withstanding strength against a'plane pressure, while
it shows more flexible elasticity, since, when the
connected.hollow structure.is exposed to a plane
pressure of not less than a predetermined value, the
15 partial circumference 14 composed of two substantially-
uniformly projecting side surfaces in each of the hollow
structures 11, 12 is easily transformed and absorbs such
a plane preésure. ' . | ;
Thus, the connected hollow structure in this
20 embodiment is suitable for use as a cushioning matérial
for packaging, and besides, suitébly used for keeping or
packagiﬁg linear fluorescent lamps or like articles by
inserting such articles into the hollow structures 11,
12.
25 The connected hollow structure 1 in this
embodiment is handled in a flatly-folded state on the

whole for storage or transportation, since the hollow



and 35 according to the present invention. A connected hollow structure 1
in a forty-second enbodi ment is fornmed such that first hollow structures 11
of an isosceles triangular section and of the same 20 size, other than

t hose positioned on both ends of the connected hollow structure, and second
hol | ow structures 12 equal in sectional shape and size to the first holl ow
structures are alternately arranged in &d3atternately inverse position. The
second hollow structure 12 at 25 both ends of the connected hol | ow
structure 1 has a right-angled triangular section so as to hold an - 137
- inclined side wall 15 of the_adjacent first hollow structure 11 in
common. A striPEreFtEesi by nblcha%e BoReULPRgNEKadORALI FeGELBPeaPE f or ned

at the sane | evel position ne 05 surface of eacgh,side wall 15 common to
Phe hor o st rane JFEathy %Pa Bed Sulen *Ehe SFGnRRoERE A BEFUEERER Tt he
hol | ow structures 11 %%.BV%en t con w structure 1 in this

h ected h Lh
enbodi nent is 5&5%5%%8? op?gngx F5533r§°5Fen§% ggggslo than a
det i ned lue, th i d I h .11
DL eet o e VAl e, §REHEE MK SadmeBkehRolRkhOUCLENLY 52 1hrd o e

¢ as $h sorb sucha

- . J i h1s 1
e, Tl SaaRohey b bR aRCd MMM Y

packagi ng nénber, t enporari Xpos

iﬁ)ﬁgt airg the gngeqbi P8y BHrGatadelY 12 BRl 92akL2WeldN th' $nedS4nslibe,si de
since the hollow structures 11, 12 are easily
transformed in the folding direction when the connected
hollow structure is exposed to the external force
10 sideways, as described above.

Other respects of the constitution, functions and
effects of the connected hollow structure 1 in the
fortieth embodiment are substantially similar to those
of the connected hollow structure in the first

.15 embodiment, and hence, the description thereof will be

omitted.

(Forty-first embodiment)

Fig. 52 partially shows a connected hollow _

structure in an embodiment cdrrespondiné to claim 37
20 according to the preseht invention.

A connected hollow structure 1 in a forty-first
embodiment is formed such that a large number of first
hollow structures 11 of an isosceles triangular section
and of the same size and a large number of second hollow

25 structures equal in sectional shape and size to the

first hollow structures are connected together in an



bent and absorb such an inpact, so that the packagi ng nenber is

consi derably prevented from being coll apsed at a stroke, and an article to
be packaged is also 20 prevented from bei ng damaged. Wen the connected
hol | ow structure having the bendi ng nodes 15c fornmed as the grooves on the
side walls 15 as described above is ex d to a predeterm ned | oad, the
side walls 15 are bent with the 25 grooves turned toward the inside as
shown in Fig. 54, and therefore, it is possible to control the directivity

of bending. In the illustrated enbodi nent, when the - 138 - side walls
15 are bent u%ltt%rtrléqié'a%&if%f{ﬁ AL | ONBrd NBkndBEEa tHE1 PSR s PouLedes 15c of
both side walls 15, 15 of t e‘%econd hoI+OM/s?ructures 12 at-.both ends of

the connect ed jholdy Hnfdéd Heh @r £5 NP5 EPefa M § Ns SRETNaPSI Q1 ERE £l
vertical position, and the vertical overlap portions bear the action of

supports. Thustridrwensrtak bl v Shéreisn etoi thahi6hnébeedi Be1YEK! S 15
have been bent up to the maxi num shows extrenely high w thstanding

strength agai nsfruc il eimrss Uf £xs i lembodimen#gcording to this embodi nent,
t he bendi ng nodes 15c are formed by form ng the grooves on either surface

of the sid@Swalls 15 Trye neomsectedriesklowt serucseresinhast Aedbegninag-nodes
attain the nost part of their purpose as |ong as the bendi ng nodes
functions as aike mEndegtouiak phemetdre theewhalés dbneeetbepbskllowo a
| oad of not |ess than a predeterm ned val ue, the bending

structures 11, 12 as the components of the connected

hollow structure 1 are formed such that their sectional

size is gradually reduced from one end to the other.

10 The connected hollow structure in this embodiment is
different from the connected hollow structure 1 in the

first embodiment in this respect.

(Forty-second embodiment)
Fig. 53 partially shows a connected hollow
15 structure in an embodiment corresponding to claims 34
and 35 according to the present invention.
A connected hollow structure 1 in a forty-second

embodiment is formed?sﬁch that first HSTIS@ structures
11 of an isosceles triangular section and of the same
20 size, other than those positioned on both ends of the
. connected hollow structure, and second hollow structures
12 equal in sectional-shape énd size to the first hollow
structures are alternately arranged in an alternately
inverse posifion. The second hollow structure 12 at

25 both ends of the connected hollow structure 1 has a

right-angled triangular section so as to hold an



nodes are not always forned by the grooves. For instance, the side walls 15
may be bent by the bending nodes 15c forned by pressing the side walls 15
fromboth 20 sides thereof. Qther respects of the constitution, functions
and effects of the connected hollow structure in the forty- second

enbodi ment are substantially simlar _tqsthose of the connected hol | ow
structure in the first enbodi nent, 25 "and hence, the description thereof
will be omtted. (Forty-third enbodinent) - - 139 - Fig. 55 partially
shows a connected holl ow structure in an enbodi nent -corresponding to claim

39 according §gachhgechr e3@R! wanvenls &F thet AaRdant Mldawrdresiure 1 in a
forty-third 05 enbodinent is substantially simlar in basic.constitution

to the conneckedubelk@wiit iucCicemmonn the first enbodi nent, except that each
side wall 15 comon to the hollow structures 11, 12 in the forty-third

enbodi nent has a con@awerfiget o®n bkhditld Gidey 1RNtcokd idtoMay b he i nner
portion of the first or second hollow structure and forned at a certain

| evel positiosmaflleagidosiedd swdldrmed at ttheexdawal Ievéhed=itgidh M enié on of
the side wall 15. Wen the connected hollow structure 1 in this 15

enbodi nentps s sexjfased ofo eagh &idlepm@alddurlsd cfommudn |tes stHeharo Hlgw edet er m ned
val ue, the concave portions 15c function as a guide for bending, and the
side walls 15structures 11, 12 so as to extend in the length
| direction of the hollow structures 11, 12.
When the connected hollow structure 1 in this
embodiment is exposed to a plane pressure of'not less
10 than a predetérmined value, the side walls'15 of the
hollow structures 11; 12 are bent along the nodes 15c as
shéwn in Fig. 54, and absorb such a plane pressure.
Thus, in case of using the connected hollow structure 1
as a packaging member, when the packaging member is
15 temporarily exposed to an impact in the direction
indicated by a bold arro& in Fig. 54, the side walls are
bent and absorb such an impact, so that the packaging
member is considerably prevented from being collapsed at
a stroke, and an article té be packaged is also
- 20 prevented from being damaged.
When thé connected hollow structure having the
bending nodes 15¢ formed as the grooves on the side
walls 15 as describéd above is exposed to a
predetermined load, the side walls.15 are bent with the
25 grooves turned toward the inside as shown in Fig. 54,
and therefore, it is possible to control the directivity

of bending. In the illustrated embodiment, when the



are bent so as to enlarge a concave-angle of each concave portion 15c¢ and
absorb a shock caused by the 20 plane pressure. Wien the connected hol |l ow
structure is exposed to a high plane pressure, the side walls 15 are
further bent, and the portions upper than the concave portions 15c of the
side walls 15 are overl apped wi th each ?ﬁﬁer 25 in a vertical position, so
that the vertical overlap portions bear e action of supports. Thus, the
connected hollow structure 1, in which the side walls 15 - 140 - have
been bent up to the maxi num shows. extrenely high w thstanding strength

agai nst a_pl ang, g egsii & 16 FOELYRLRNT LB EGPRHLTRALnERY: p3GeRARLT db¥ SOV

a connected ho Cturé rn ano Fhent ¢of respondi ng to

cl aim 1 accordm%, L0 5o LSS oA DY CTELOGE BorANBgALEdalek! 9y StsUgEuTe 1

in a forty-four nment Ts conpose l'ar ge nunber of first holl ow

structures 11 @ﬁeaséééﬁﬁ ?ﬂfgwh§5§989§£e§eié'89 8B€nOkndd bRetnane size, a

| ar ge nunber of secon ow structures 12 an i sosceles triangul ar

section and plasesle8B0d ehHPIbk 08erRetuBENatBeclbEshppall QWeht dehures 11,
11 adjacent to each other in an inverse arrangenent, and auxiliary holl ow

structuresoblhoghed iR apaéﬁthehggﬁagﬁ%hl OBnanéne! seed ikahowvkheapecond

hol | ow structures 12 and between the first hollow structures 11, 11

adj acent to easbroibrs. bear the action of supports. Thus, the
connected hollow structure, in which the side walls 15
have been bent up to thé maximum, shows extremely high
withstanding strength against a plane pressure.

10 According to this embodiment, the bending nodes
15¢c are formed by forming the grooves on either surface
of the side walls 15 by means of press. Otherwise,
since the bending nodes attain the most part of their
purpose as long as the bending nodes functions as a

15 bending guide when the side walls 15 are exposed to a
load of not less than a predetermined value, the bending
nodes are not always formed by the grooves. For
instance, the side walls 15 may be bent by the bending
nodes 15c formed by pressing the side.walls 15 from both

20 sides thereof. |

Other respects of the constitution, functions and
effects of the connected hollow structure in the forty-
second embodiment are substantially similar to those of

the connected hollow structure in the first embodiment,

25 - and hence, the description thereof will be omitted.

(Forty-third embodiment)



The first hollow structures 11, 11 adjacent to each other are connected
together by bonding in a 20 portion of the corner portion 13 of each
second hol l ow structure 12 adjacent to the upper side surfaces of the first
hol | ow structures adjacent to each other, and the | ower-side parti al
circunferences 14 form ng the bottomwofi3de first hollow structures are
connected together by 25 bonding. The upper-side partial circunferences 14
of the - 141 - second hollow structures 12, 12 adjacent to each ot her
.are connected together by bonding. The first and second hol | ow structures

11, 12 adjacent to eaGlhy.ot9epdmviaiyehwid sa onwvédodd flis®b each
corner portion 13 of the first and second hol |l ow structures, . in common, and
the auxiliary sarthcdfiursd iholdmwrdodictante cdidesddndij@centclairaih ot her
have all the side walls, which formeach auxiliary hollow structure 11b, in
common. 10 accordfirich tdhetlmonstedarit cinvdestidbed above, the connected

hol | ow structure 1 has concave portions 15d fornmed on both sides of the
auxi li'ary hol | ow st ructagreedtidd hhiblawsfecueturel ) oin sarferty ethirg t he
forty- 15 fourth enbodinment is fabricated as follows. Firstly, while a
sheet (not0Ssh@mPodimen tpricslcaw st aretial B 5181 bar njt depsd€red, convex fol ds

and concave folds are sequentially forned on the sheet in a required order
at constitution to the connected hollow structure in the

first'embodimenf, except that each side wall 15 common
to the hollow structures 11, 12 in the forty-third
embodiment has a concave portion 15c slightly bent

10 toward the inner portion of the first or second hollow
structure and formed at a certain level position of each
side wall so as to extend in the length direction of the
side wall 15.

When the connected hollow structure i in this

15 embodiment is exposed to a plane pressure of not less
than a predetermined value, the concave portions 1l5c
function as a guide for bending, and the side walls 15
are bent so as.to enlarge a concave angle of each
concave portion 15c and absorb a shock caused by the

20 plane pressure. o B _

When fhe connected hollow structure is exposed to

a high plane pressure, the side walls 15 are further
bent, and the portions upper than the concave portions
15¢c of the side walls 15 are overlapped.with each other

25 in.a vertical position, so that the vertical overlap
portions bear the action of supports. Thus, the

connected hollow structure 1, in which the side walls 15



I nterval s according to the size of the hollow structures 20 11, 11b, 12,
and the required surface of the sheet 1 is coated with glue along the
folds. Subsequently, while the sheet is being folded along the folds to
repeatedly formthe hollow structures 11, the adjacent hollow structures 12
and the hollow 25 structures 11b bel ow,the hol | ow structures 12 so as to
start the folding of the sheet according to the direction as shown by an
arrow q in Fig. 56, the - 142 - required edges of the holl ow structures
11, 12 are bonded together, and the sheet is cut. According to the above

procedur e, 11pk5ePBSshPbENkOLEOKE! LhE FARAAGKE] shousOWxticddLyl hiiln whi ch
I's 05 conprised of a piece of "sheet so as to take the shape ‘resenbling a

uni cursal figysenkPan@thgO8trandthaagaanave pRaper presstird.ne sheet used
as a material of the connected hollow structure on any side surfaces of the

hol | ow structures 11, 12, 11b. 10 The connected holl ow structure 1
In this enbodi nent shows far | ower w thstanding strength agai nst a pl ane
pressure, whi | eoirttysHeows texembadimenltgxi bl e el asticity, since, when the
connected hollow structure 1 in this enbodi nent is exposed to a plane

pressure of not 15 | @dg.t 158N panriaddiye showed as dammedtted dhwdilavary hol | ow
structures 11b are transforned so as to be folded, nanely, to enlarge the

concave arf estfruedcirec dmc s fhmnt iembotBdendncatraatedigty @l elrim 1
pressure.
according to the present invention.

A connected hollow structure 1 in a forty-fourth
embodiment is composed of a large number of first hollow
structures 11 of a transformed hexagonal section and of

10 the same size, a large number of second hollow
structures 12 of an isosceles tfianéular section and'
placed above portions between the first hollow
structures 11, 11 adjacent to each other in an inverse
arrangement, and auxiliary hollow structures 1llb of a

15 parallelogram section and placed below the second hollow

. structures 12 and between the first hollow structures
11, 11 adjacent to each other.
| The first hollow structures 11, 11 adjacent to
‘each other are connected together by bonding in a

20 portion of the corner portion 13 of each second hollow
structure 12 adjacent to the upper side surfaces of the
first hollow structures adjacent to each other, and the
lower-side partial circumferences 14 forming the bottom
of the first hollow structures are connected together by

25 bonding.

The upper-side partial circumferences 14 of the



Thus, the connected hollow structure 1 in this 20 enbodi nent is suitable
for use as a cushioning material for packagi ng, and besides, suitably used
for keeping or packaging linear fluorescent lanps or like articles by
inserting such articles into the hollow structures 11. Oher respects of
the constitution, functions and 25 effects of the connected hol | ow
structure 1 in the forty-fourth enbodi neht are substantially simlar to

t hose of the connected hollow structure in the first - 143 - enbodi nent,
and hence, the description thereof wll be omtted. (Forty-fifth

mbodi t) Fig. 57 | 1 h d.hol | 5 st t '
2nb8d2ﬂiﬂt)colgeg%598€%£'$s graviFsacactor 3 i 2R SERE B BAEN AYBREI on. A

connect ed hollgm/séructU£ t ﬁhfor%¥ Llf&h nbodlnent is conprised of a
pi ece of sheet®aRd ?RIFHFRE %%8 ?arge Aunber of first hollow 10

structures 11 of an 'fﬂgofgﬁét BhAgUEARasEENAY 3Rdugh Lhe qaTeyei ze and

| ar ge nunber of second ow's ures 1 shape an $i ze to the

first hollow stingbunescdloats BLAEENALS ys%gauggqsl 258N hAKEN $6.ROSI T i on.

The second hol structure positioned at 1 h ends of the connected
hO"0“’StngtUéScHaéoénékQBBrt§8E|Q@ beleﬁeu&a&s%eehuoeecshe meNnew ed

hol | ow structure In this enbodinent is substantially simlar to the

connect ed structures, in common, and the auxiliary and first
hollow structures 11lb, 11 adjacent te each other have
all the side walls, whieh form each auxiliary hollow
structure 11lb, in common.

10 With the constitution described above, the
connected hollow structure 1 has concave portions 15d
formed on both sides of the auxiliary hollow structures
11b.

The connected hollow structure 1 in the forty-

15 fourth embodiment is fabriceted as follows. Firstly,
while a sheet (not shown) of a predetermined width is

being delivered, convex felds and concave folds are

sequentially formed on the sheet in a required order at

intervals according to the size of the hollow structures
20 11, 11b, 12, and the requ{red surface of the sheet 1 is
coated with glue along the folds.
Subsequently, while the sheet is being folded
along the folds to repeatedly form the hollow structures
11, the edjacent hollow structures 12 and the hollow
25 structures 11lb below the hollow structures 12 so as to
start the folding of the sheet according to the

direction as shown by an arrow g in Fig. 56, the



hol I ow structure in the first enbodinment in the range of 20 the above
constitution. The connected hollow structure 1 in this enbodi nent. has four
smal |l holl ow portions 1la, 12a of a rectangul ar equilateral triangul ar
section respectively fornmed in the first and second holl ow structures 12 by
25 folding a sheet a, in a step of altegpately formng the first and
second holl ow structures 11, 12 in an - 144 - alternately inverse
position by folding the sheet a. The connected hollow structure 1 in this
enbodi nent is fabricated as follows. Firstly, while a sheet (not shown) of

a predeter”‘”Qﬂe&ﬁﬁféd'éd&@é”8fOﬁhgehbiféﬁdstEﬁE%G%eEOHQS gadaggncave fol ds

are sequentially forned on the sheet 1n a required order intervals

according to thendéderOfetherfi 484 8Rd sgeerdi gohhgm/structures 11, 12 and
al so the inner small hollow portions 1la, 12a of these hollow structures,

and the 10 required sacéoe@ifg tbetaBeaboie peateduwet hi@l 48 pbandnhbe
fol ds. Subsequently, while the sheet is being folded along the folds so as

to repeatedly torfothethérsénhettod RoLUewusesuttuiraciydivhgchhessmal
hol | ow portions 15 1l1a, and the second holl ow structures 12 including the
smal | hol | o@ poothpoised?afi a pheakt oefngheetr sangenent takke theqehapd edges
of the hollow structures 11, 12 are bonded together, and the sheet is cut.
According to thesemblengracedicersal figpovesibl section, and has no
overlap portion of the sheet used as a material of the
connected hollow structure on any side surfacés of the
hollow structures 11, 12, 1llb.
10 | The connected hollow structure 1 in this
embodiment shows far lower withstanding strength against
a plane pressure, while it shows extremely flexible
elasticity, since, when the connected hollow structure 1
in this embodiment is exposed to a plane preésure of not
15 1less than a predetermined value, the auxiliary hoilow
structures 11b are transformed so as to be folded,
namely, to enlarge the concave angle of each concave
portion 15d, and absorb such a plane pressure.
Thus, the connected hollow structure 1 in this
20 embodiment is suitable for use as a cushioning material
for packaging, and besides, suitably.used for keeping or
packaging linear fluorescent lamps or like articles by
inserting such articles into the hollow structures 1l1.
Other respects of the constitution, functions and
25 effects of the connected hollow structure 1 in the |

forty-fourth embodiment are substantially similar to

those of the connected hollow structure in the first



20 to formthe connected hollow structure 1, which is conprised of a piece
. of sheet so as to take the shape resenbling a unicursal figure in section,
~and has no overlap portion of the sheet used as a material of the connected
hol | ow- structure on any side surfaces of the 25 first holl ow structures 11
including the small hollow portions 1laa3anrd the second hol |l ow structures
12 including the snmall holl ow portions 12a. - 145 - In conparison with

t he connected hollow structure in the first enbodi nent, the connected

hol | ow structure in the forty-fifth enbodi nent shows hi gher w thstandi ng
strength agai ambodifpkae RhEShenee,Sithee desedigtger03hemedfewidfl e | ow
portions having the effect of being reinforced with each other are forned

intw, i.e.,omppeedand | ower stages. Further, since the hollow portions
are formed nore densely, the connected hollow structure in this enbodi nent
is suitable for use as a 10 carrier for carrying adsorbents. |In addition,

in case of cutting the connected hollow structure 1 in this enbodinent in
round slices &Foxty-ddditdy embodigiendh, a slice of the connected hol | ow

structure is suitable for use as a core material of a heat-insul ati ng panel

or 15 like hol | ow pandig.-OSfeParddgddiVs OHhe AT RY L ¥Uhcti ons and
effects of the connected hollow structure 1 in the fort{%fifth enbodi nent

are subst &t | StTpchURe dn @R ERpadigenh CUFRRRAMLMD | I Muctlire in the
first
're according to the present invention.

A connected hollow structure 1 in a forty-fifth
embodiment is comprised of a piece of.sheet and is
formed such that a large number of firét holldw

10 structures 11 of an isosceles triangular section and of
the same size and a large number of second hollow
structures 12 equal in shape an size to the first hollow
structures 11 are alternately arranged'in an inverse.
position. The second hollow structure 12 positioned at

15 both ends of the.connected hollow structure has a right-
angled triangular section.

The connected hollow structure 1 in %Pis
embodiment is substantially similar to the connected
hollow structure in the first embodiment in the range of

20 the above constitution.

The connected hollow structure 1 in this
embodiment has four small hollow portions 1lla, 12a of a
rectangular equilateral triangular section respectively
formed in the first and second hollow structures 12 by

25 folding a sheet a, in a step of alternately forming the

first and second hollow structures 11, 12 in an



20 enbodi nent, and hence, the description thereof will be omtted.
(Forty-sixth enbodinent) Fig. 58 partially shows a connected hol | ow
structure in another enbodi nent ‘corresponding to claim 25 38 according to
~the present invention. A connected hollow structure 1 in a forty-sixth -
146 - enbodinent is a nodification of_t connected hollow structure in the
forty-fifth enbodi nent, and each of the first and second hol |l ow structures
11, 12 respectively has two small hol low portions 1la or 12a of a 05
rectangul ar equilateral triangular section and a single small holl ow

portion 1la Ok it PARId AL PR SRA 18- £ DB g F e8P eSS ©fa | he

constitution, functions,” and effects of the connected hollow structure 1 in

the 10 forty-sixth endidBiectcd HESIANd Bhhytwidl 1 aintenidose of the
connected hollow structure in the forty- fifth enbodi nent, and hence, the

description tkaedinddd e PHbficited 8 tfoBRywan! h BPIDSELYENWRiLS a
Fig. 59 partially shows a connected hollow structure in an enbodi nent
correspondi ng sheet dinot&lemany dhigp tmrédetaresmed widentiorbeingonnect ed
hol l ow structure 1 in a forty-seventh enbodi nent is forned such that the
section of0% hdeliveed | atonvex ufd ki naed ldont¢avacfoddsoadehol | ow structure
sequentially formed on the sheet in a required order at
intervals according to the size of the first and second
hollow structures 11, 12 and also the inner small hollow
portions 1lla, 12a of these hollow structures, and the
10 Trequired surface of the sheet is coated with glue along
the folds.
Subsequently, while the sheet is being folded
along the folds so as to repeatedly form the first
hollow structures 11 including the small hollow portions
15 1lla, and the second hollow structures 12 including the
small hollow portions 12a in an alternate arrangement,

the required edges of the hollow structures 11, 12 are

bonded together, and the sheet is cut.

According to the above procedure, it is possible
20 to form the connected hollow-struct;£e 1, which is
comprised of a piece of sheet so as to take the shape
resembling a unicursal figure in section, and has no
overlap portion of the sheet used as a material of the
connected hollow structure on any side surfaces of the
25 first hollow structures 11 including the small hollow

portions 1lla, and the second hollow structures 12

including the small hollow portions 12a.



12 in the connected holl ow structure in the first embodiment is nodified
into a partial circunference of a circular arc section so as to

substantially uniformly project upwards. 25 According to the
connected holl ow structure in this enbodi nent fornmed as descri bed above,
when t he - 147 - connected hollow structure 1 with the left and right

ends in Fig. 59 constrained is exposéd o & pl ane pressure of not |ess than
a predeterm ned value, the circular arc-shaped partial circunferences 14
form ng 05 the upper surface of the second holl ow structures 12 are

transforned and restqred to :ahsorb such | ai Thu I 0
conparison with a co(r?H’e&Qé'?q{&ﬁod\mws]ttﬁhctt%ue?eca?%%o‘%géf%ogjtl%wnbsz%’iﬂun%% €t he
connected hol l;qw,struycture in t fQrty-sev Shedi fﬁgﬁs' as a
10 cushi oni ng %t“i‘ﬁ a rlr%:r ee"ﬁ’loéﬁlef\"ye.nq{d htehr'se r%%ct S oﬂ{ﬁ%&%ons |%€lpiseon,

functions and ;gf f sfoqftl}_fﬁfsiel}gr@ﬁ&?irﬁ&{é Whhd Ueidhiér lvl thd8nding

forty-sevent h enbodi ment “are stantrally simlar to those of the

connect ed hol lsQWeHd i taliddt tdp fdds tpdds ambodi gmite e herge, the
description tﬁeréeg{‘dvm I#rbe orritfped. (Forty-ei g'hth enbodi ment)” Fig. 60

partial |y @howunbdOHEHSLLAR| pOME B ICHAN Bnd Nt 8@ 0é Pesc €NED db oG
corresponding to claim?20 28 according to the present invention. A
connect ed hol lrsisidteddirgi th i dach fotier are formed in two, i.e.,
upper and lower stages. Further, since the hollow
portions are formed more densely, the connected hollow
structure in this embodiment is suitable for usé as a
10 carrier for carrying adsorbents. Iﬁ addition, in case
of cutting the connected hollow structure 1 in thi§
.embodiment in round slices at a predetermined pitch, a
slice of'the connected hollow structure is suitable for
use as a core material of a heat-insulating panel or
15 1like hollow panel.

Other respects of the constitution, functions and
effects of the connected hollow structure 1 in the
forty-fifth embodiment are substantially similar to
those of the connected hollow structure in the first

20 —embodiment, and hence, the descfiption thereof will be

omitted.

(Forty-sixth émbodiment)
Fig. 58 partially shows a connected hollow
structure in another embodiment corresponding to claim
25 38 according to the present invention.

A connected hollow structure 1 in a forty-sixth



ei ghth enbodinent is a nodification of the connected hollow structure in
the forty-seventh enbodi nent, and the partial circunference 14 on the | ower
side 25 of each first hollow structure 11 and that of the parti al
circunference 14 on the upper side of each - 148 - second hol | ow
structure 12 are respectively nodified jnto a partial circunference of a
~circular arc section so as to substartix} y uniformy project upwards and
downwar ds. 05 The connected hollow structure 1 in this enbodi- nent
I's superior in elasticity to the connected hollow structure in the
forty-seventh enbodi nent, and there- fore, | uitable for.u a
cushi oni ng mate¥Rodinent s f t’?%‘f’e‘g%%aB%OIE)a%Eagléﬁ, C%‘i‘ﬂ%‘ég?ﬂeﬁ%%xiﬁ'm 10
circunferences 14 of the, hollow struciures 1 2 je [ CLEC r arc
shape. (FortyﬁﬁWHQF%H%dH?ﬁﬁﬁ)f?féﬁ'%ﬁfggr?%%?%%msﬁgmsgédcgﬁﬁgc gd“h%llow
structure in a further. enbodi pent rr ' t o, cl ai ding to
the present i Fcﬁﬂdﬁ§%%%%§§?%ﬁ£§%lgggﬁ§ ?gg u?%'lf?gkééP§§F$§%?gth
enbodi nent i s .another nodj{i ' o] cted | L@w_structure in the
forty-seventrlQﬁﬁxﬁﬁ?mﬁméi£n§g¥%§Qp§§f%£ n%i?@%n@%réggeb 4aon t he upper
surface 0f430 PaLEs 00y PEECRG, IPhQPaS! ELELHEAT akCUREY 18hNBhaSBCARM Al | OW
structure) 'T's nodifi d Thto-a partial circuiference of a circular arc
section SO as {Ra11 hollow portion lla or 12a of a parallelogram

sectidn.

Other respects of the constitution, functions,
and effects of the connected hollow structure 1 in the
10 forty-sixth embodiment are substantially similar to
those of the connected hollow structure in the forty-
fifth embodiment, and hence, the description thereof

will be omitted.

(Forty-seventh émbodiment)

15 : Fig. 59 partially shows a connected hollow
strﬁcture in an embodiment corresponding to claiml28
according to the present invention.

A connected hollow structure 1 in a forty-seventh
emﬂbdiment is formed such that the section of the

20 partial circumference 14 of each second holiow structure
12 in the connected hollow structure in the first
embodiment is modified into a partial circumference of a
circular arc section so as to substantially uniformly
project upwards.

25 According to the connected hollow structure' in

this embodiment formed as described above,'when the



substantially uniformy project upwards. Nanely, it is possible to formthe
connected 25 hollow structure 1 which shows elasticity according to the

pur pose as a packagi ng nenber by selecting the - 149 - density of the
hol I ow structures 11 or 12 having the partial circunferences 14 of the
circular-arc section. (Fiftieth enbodimgnty) Fig. 62 partially shows a
connected hollow 05 structure in a further enbodi nent corresponding to
claim 28 according to the present invention. A connected hollow structure 1
inafiftieth enmbodinent is formed such that each second holl ow structure

12 in the conngghadchell aW13bwiGitHhR titd he wiGH hiHd yredohida ek ment
(See Fig. 49) is nodified into a hollow structure of a sectori.al section as

shown in Fig. BAdsi Aat #agd.obot kenseqdided el ag@ttled add 01yl the
partial circunference 14 on the upper side of -each hollow structure 12 is
nodi fied i nto preasurel o¥5notr AeFsertdiate a0fpredd taxtrtidiednalIRe! itHe SO as to
substantially uniformy project upwards. The effects of the connected

hol | ow st ruct ucdrtuilart hirg -ehapdidrpar tatalaiciat unf drenmgeryy Ihefaaciamng hol | ow

structures 12 having the partial circunference 14 of the 20 circular arc
section as @&howhe mppieg. s62 fiases ufstthe issddondihmllow tsottuaturds the are
connected hollow structure in the forty-seventh enbodinent. (Fifty-first
enbodi nment) transformed and restored to absorb such a plain
pressure. Thus, in comparison with a connected hollow
structure in the first embodiment, the connected hollow
structure in the forty-seventh embodiment functions as a
10 cushioning material more highly.

Other respects of the constitution, functions and
effects of the connected hollow structure 1 in the
forty-seventh embodiment are substantially similar to
those of the connected hollow structure in the first

15 embodiment, and hence, the description thereof will be

omitted.

(Forty-eighth embodiment) _
Fig. 60 partially shows a connected hollow
structure in another embodiment corresponding to claim
20 28 according to the present invention.
A connected hollow structure 1 in a forty-
‘eighth embodiment is a modification of the connected
hollow structure in the forty-seventh embodiment,
and. the partial ci:cumference 14 on the lower side

25 of each first hollow structure 11 and that of the

partial circumference 14 on the upper side of each



Fig. 63 partially shows a connected hollow 25 structure in a still further
enbodi nent corresponding to -~ 150 - claim28 according to the present

i nvention. A connected hollow structure 1 in a fifty-first enbodi nent is
formed such that the partial circunference 14 on the upper side of each
second holl ow structure 12 05 in the 023n?cted hol | ow structure in the
fifteenth enbodinent (See Fig. 27) is” aPfied into a partial circunference
of a circular arc section so as to substantially uniformy project upwards.
In conparison with the connected hollow structure 10 in the fifteenth

e o0t e SRR gELLAUGRLEUELY Bk Laghieluhby et e

formed as descri as~a cushion _.frore hi ghly,

since, when e nICEAE0; 09! LOVOSREUELHEE eVl BiLUGabel brandotighh ends

in Fig. 63 constraine Xpose ane pressure o I"'éss than a

predet erm ned yal é‘ét%h&ﬁé?smﬁi‘éli‘ Cﬁgfigs‘i—ﬁ-l a?’rbﬁlec"‘ci E@u%aéeaﬁas 14
formng the upper surtace of the seton ollo trdcture are
transfornmed angoggghpisd to absorb such a plane pressure. 20 Q her

respects of the constitution, functions and effects of_the connected hol | ow
 structure bsin the fithy-EbhAbc@BROHLNRBY Btusthyeant ial knisi Bnbagilo

t hose of the connected hollow structure in the fifteenth enbodi nent, and
hence, the desmeénpt ignstiperest Whl b1Beti2ieWi tledhe connected hollow
structure in the forty-seventh embodiment, and there-
fore, is suitable for use as a cushioning material for
an article to be packaged, since the partial

10 circumferences 14 of the hollow structures 11, 12

project in a circular arc shape.

(Forty-ninth embodiment)

Fig. 61 partially shows a connected hollow

structure in a further embodiment corresponding to claim
15 28 according to the present invention.

A connected hollow structure 1 in a forty-ninth
embodiment is anothéiimodification of the connected
hollow structure in the forty-seventh eﬁﬁddiment, and
the partial-circumférence 14 on th& upper surface of

20 part of second hollow structures (every other second
hollow structure) is modified into a partial
circumference of a circular arc section so as to
substantially uniformly project upwards.

Namely, it is possible to form the connected

25 hollow structure 1 which shows elasticity according to

the purpose as a packaging member by selecting the



(Fifty-second enbodi nent) - 151 - Fig. 64 partially shows a connected
hol |l ow structure in a still further enbodi nent corresponding to claim28
according to the present invention. A connected hollow structure 1 in a
fifty-second 05 enbodinent is fornmed such that the partial circunference 14
of each section hollow structure 12 on {hg Lnner side of the connected

hol | ow structure in the twelfth enbodinent (See Fig. 24) is nodified into a
partial circunference of a circular arc section so as to 10 substantially
uniformy project toward the inside of the connected hollow structure. In

conpari son W tdehdet¢08pEEHEINHOI LAV sELHELYES 1N bie 1Ri hakiagbedenent, the
connected hollow structure 1 in the fifty-second enbodi nent fornmed as

described 15 pdpvealusitrtonsenasn8esushi ofii thenetiecudlarvare Bieghtlivyn.si nce,
when the inner surface of the connected hollow structure 1 is exposed to a
pressure of not |ess than a predeterm ned value, the circul ar arc-shaped
partial circunferences 14 form ng the upper surface of the 20 - second

hol | ow struct utBsft2etheetmbadimentdd and restored to absorb such a pl ane
pressure. (Fifty-third enbodinent) Fig. 65 partially shows a connected

hol |l ow structure in aFyet Bdr phstisddydeiems Gocoaneetgidndpaldo®s clai m 28

according to the present invention. A connected hollow structure 1 in a
fifty-thir@5 structure in a further embodiment corresponding to claim

28 according to the present invention.

A connected hollow structure 1 in a fiftieth
embodiment is formed such that each second hollow
structure 12 in the connected hollow structure in the

10 thirty-eighth embodiment (See Fig. 49) is modified into
a hollow structure of a sectorial section as shown in
Fig. 62, instead of the regular.pentagonal section, and
the partial circumference 14 on the upper side of
each hollow structure 12 is modified into a partial

15 circumference of a circular arc section so aé to
substantially uniformly project upwards.

The effects of the connected hollow structure 1
in this embodiment attained by forming the second hollow
structures 12_having the partial circuiiference 14 of the

20 circular arc section as shown in Fig. 62 is’
substantially similar to that of the connected hollow

structure in the forty-seventh embodiment.

(Fifty-first embodiment)
Fig. 63 partially shows a connected hollow

25 structure in a still further embodiment corresponding to



- 152 - enbodinent is fornmed such that the partial circunference 14 of each
second holl ow structure 12 on the inner side of the connected holl ow
structure 1 in the twelfth enbodinment (See Fig. 24) is nodified into a
partial 05 circunference of a circular arc section so as to substantially
uniformy project toward the inner sjdgsgf_the connected hollow structure.
The connected hollow structure 1 in thi's enbodi nent fornmed as descri bed
above functions as a 10 cushioning material nore highly, since, when the
connected hollow structure 1 is exposed to a | oad of not less than a

pr edet er m ned, . €494 N Lreupfergat baks8hti HA9EnREbhRNheral direction,
t he circuIarq%}%iﬁh%%e%&%§$§%g§ g%rcunfgreﬁces 14 o? the second hol | ow 15

structures 12 are transfQhaBHed@NHol £61/05 Gut@uaksar BnSHCIFiZtpl-gaespr essure.
(Fifty-fourth enbodinent) Fig. 66 partially shows a-connected hol | ow

structure in gmydihdhthes esbmpdanBithcenaesphadpagtial2eiccamfez8nce
according ' to the present invention. A connected hollow structure 1 in a

fifty-fourth eabedi #REt uppekOEiBE SECBathatetbadpaniilal Gitructbeeeice 14 of
each second hollow structure 12 on the i nner side of the connected hol |l ow

structureosn ihethbi ebaastiedShotbadstentctiSes i ghe2F)ifiteemddi fied into a
partial circunference of a circular arc section so as to
embodiment (See Fig. 27) is modified into a partial
circumference of a circular arc section so as to
substantially uniformly project upwards.
In comparison with the connected hollow structure

10 in_the fifteenth embodiment, the connected hollow
structure 1 in the fifty-first embodiment formed as
described above_functions as a cushioning material more
highly, since, when the connected hollow structure 1
with the left and fight-ends in Fig. 63 constrained is

15 exposed to a plane pressure of not less than a
predetermined value, the circular arc-shaped partial
circumferences 14 forming the upper surface of the
second hollow structures.12 are transformed and restored

“to absorb such a plane pressure.

20 ' Other respects of the constitution, functions and
effects of the connected hollow structufe 1 in the
fifty-first embodiment are substantially similar to
those of the connected hollow structure in the fifteenth
embodiment, and hence, the description thereof will be

25 omitted.

(Fifty-éecond embodiment)



- 153 - substantially uniformy project toward the inner side of the
connected holl ow structure. The effect of the connected hollow structure 1
in this enbodinent attained by formng the second 05 hollow structures 2
havi ng the partial circunferences 14 of the circular arc section as shown
in Fig. 66 is substantially simlar to %qat of the connected hol | ow
structure in the fifty-third embodi mént; (Fifty-fifth enbodinent) 10

Fig. 67 partially shows a connected hollow structure in a yet further
enbodi nent corresponding to claim28 according to the present invention. A

connected hol low structure 1 in.a_fi,ftyfifdh ey .%?%q HeL Ry med such
that the partial cir &ﬁfe%gnggrféafigb hggi Q‘secoﬁ%’I 0 o&?%tructure 12 on

o e | s USSRt btk o e

enbodi ment (See into a partial circunference of a

circular arc E%gﬁ%’@as%c%ﬂﬁﬁ aHd YrdesdHt fvEnt iRyP) ect toward the

i nner side of € connecte ow structure. The effect of the

connect ed hol | ow strycidgpgebdd HY13 imadhyeiiratt aimed i fyidddund he
second hol l ow structures 12 having the partial circunferences 14 of the

circular af sfbldAedt SOWHinbdidhctd Aldt dme uhsi eqdl atiycwfétericd 0
that of the connected hollow structure in the fifty-third enbodi nent.
14 of each section hollow.structure 12 on the inner side
of the connected hollow structure in the twelfth
embodiment (See Fig. 24)- is modified into a partial
circumference of a circular arc section so as to
10 substantially uniformly project toward the inside of the
connected hollow structure.
In comparison with the connected hollow structure
in the fifth emboaiment, the connected hollow structure
1 in the fifty-second embodiment formed as described
15 above functions as a cushioning material more highly,
since, when the inner surface of the connected hollow
structure 1 is exposed to a pressure of not less than a
predetermined value, the circular arc-shaped partial - _
circumferences 14 forming the upper surface of the

20 second holiow structures 12 are transformed and

restored to absorb such a plane pressure.

(Fifty-third embodiment)
Fig. 65 partially shows a connected hollow
structure in a yet further embodiment corresponding to
25 claim 28 according to the present invention.

A connected hollow structure 1 in a fifty-third



- 154 - (Fifty-sixth enbodinent) Fig. 68 shows a connected holl ow structure
I n an enbodi nent corresponding to clains 40 and 41 accordi-ng to the present
i nvention. 05 A connected hollow structure 1 in a fifty-sixth
enbodi ment is conposed of a |arge nunber of connecting sheet portions al4
bonded together so as to extend in parallel to each other, and a |arge
nunber of cylindrical hol | ow structur&sl?8 connect ed toget her by 10
respectively bonding circunferential portions together in the |ength
direction in joint portions al5 between the connecting sheet portions al4,

14 adj b .. Ih hol | .1 hayi h
Above 15 const FIECRORSRE A 8uFPERFAASHE GAovd orPPEEYL WAFCAREERBEE o
t sh f ] | ' ' | i d, A
concave) 1ol ast B SE CEREE PREBRY hEhich® sRehRRuER LA BRCruCUNRES Bine | |

the cross diresti pReobohlecS0AChoR1BGCEILRYLE HMenSRL Qah

peri pheral length of eac ow structure 1 e w dt each

connecting shesmbaeihk§e gﬁgfeﬁg .ths)f@Edmee&%&gasiakotgggég%aglare coat ed

with glue. Subsequent e sheet a is being roun Into
cylindricapspogiredmrbreficens s aadiRgudded @rct BRectionSheclasalgng the folds,

the folds corresponding to the joint portions al5 formng the joints of the
cylindrical pogtibgesnaif1londad rbealyheroideen tbhk@raoRnRCiedelolsliqW of

the connected hollow structure..

The connected hollow structure 1 in this
embodiment formed as described above functions as a
10 cushioning material more highly, since, when the

connected hollow structure 1 is exposed to a load of not

less than a predetermined value in the circumferential

or inner peripheral direction, the circular arc-shaped

partial ci;cumferences 14 of the second hollow

15 structures 12 are transformed and restored to absorb

such a plane pressure.

(Fifty-fourth embodiment)

Fig. 66 partially shows a connected hollow
structure in a yet'further'embodiment corresponding to

20 claim 28 according to the present invention.

A connected hollow structure 1 in a fifty-fourth
embddiment is formed such that the partial circumference
14 of each second hollow structure 12 on the inner side
of the connected hollow structure in the thirteenth

25 embodiment (See Fig. 25) is modified into a partial

circumference of a circular arc section so as to



- 155 - structure 1 thus fabricated reaches a predetermned | ength, the
sheet, which is being delivered, is cut. According to the above procedure,
it is possible to formthe connected hollow structure 1, which is 05
conprised of a piece of sheet so as to take the shape resenbling a
unicursal figure in section, and has pojgyerlap portion of the sheet used
as a material of the connected hollow structure, other than the joint
portions al5. 10 The connected hollow structure 1 in this

enbodi ment shows far | ower w thstanding strength against a plane pressure,

while it showssundtsmeiyiiy exhDESrmlaspreib¥t sbwaed whenihhercenaeched
hol | ow structure is exposed to a plane pressure of not |less than a 15

pr edet er mi ned ttad Usont &€t éd| hOM S&r s€tueceard) are transforned so as to
becone flat, and absorb such a plane pressure. Thus, the connected hol | ow
structure in this enbpidé nepfett S8i thbl eohnectied hslaowusbraotagenmt eri al
20 for packagi ng, and besides, suitably used for keeping or. packaging
i near fl uorestenthisngsbodihekt attathed by Easmihgngheusbcandicles into
the hollow structures 10. Since the cylindrical hollow structures 10 are
t ransf or neb byh@llevastvetyusenl 2 bavéngakhkopertibhec25cuméenraceedlhol | ow
structure 1 in the state shown in Fig. 68 may be rounded, for instance, in
a cylindrical shapkewsihcuharhartosestiaot asesho@npdni Figred6&l dag t he
i nner :
substantially similar to that of the connected hollow

structure in the fifty-third embodiment.

(Fifty-fifth embodiment)

10 Fig. 67 partially shows a connected hollow
structure in a'yet furthér embodiment corresponding to
cléim 28 according to the present invention.

A connected hollow structure 1 in a fifty-fifth
embodiment is formed such that the partial circumference

15 14 of each second hollow structure 12 on the inner side
of the connected hollow structure 1 in the fourteenth
embodiment (See Fig. 26) is modified into a partial
circumference of a circular arc sectiom so as to
substantially unifo;Qly project toward the inner side of

20 the connected hollow structure.

The effecf,of the connected hollow structure 1 in
this embodiment attained by forming the second hollow
structures 12 having the partial circumferences 14 of
the circular arc section as shown in Fig. 67 is

25 substantially similar to that of the connected hollow

structure in the fifty-third embodiment.



- 156 - surface. Thus, such a cylindrical connected hollow structure 1 is
suitable for use as a franme structure for encasing bottles or |ike
articles. Wien a corrugated fiberboard is used for form ng 05 the connected
hol  ow structure 1 in this enbodinent, the folds are preferably fornmed in

parallel to flutes of the corrugated fiberboard. Further, the hollow
structures 10 preferably have a cylirﬂﬂﬁiﬁaF or elliptical section.
(Fifty-seventh enbodi ment) 10 Fig. 69 partially shows a connected

hol | ow structure in another enbodi ment corresponding to clains 40 to 42

according to the present in\r/rg)nt',on. connected hollow structure 1 in a
fifty-seventh (& iTfeth & &M%ati on of the connected hollow 15

t t in the fifty-sixth enbodi t d i |
Pol I'ow st Uct ur s 10T (0 AEVR SIASSLeY dirtTor arcapetifhd ot g
connecting shee rtiqns. alb ar t | 4 ' , th
connect ladghol le(r)nk S Wl:"t%rcé)rlrels@%%ﬁg od&n%ﬁ?éhgg%daﬁﬁé%%%{gﬁ shage
on the whol e '&fﬁﬁéﬁbgggé(¥N5§J%ﬁ¥igﬁ§ 10 I'ined up along the inner surface
ol 1 ow 6t T uct ures

such that the uc are spaced slightly, after the

connect i ngogheet por ty Qs Ak Athd oYk LA 647 CE UL Sa 191 heycs been f or med

as one body. 25 e cylindrical of elliptical hollow structures 10

are easily tragifiimch el Smeseeatoras extgeNAMimber of connecting

sheet portions al4 bonded together so as to extend in
paréllel to each other, and a large number of
cylindrical hollow structures 10 connected together by
10 respectively bonding circumferential portions together
in the length direction in joint portions al5 between
the connecting sheet portions al4, al4 adjacent to each
other.
The connected hollow structure 1 having the above
15 constitution is fabricated as follows. Firstly, while a
sheet a (not shown) of a predetermined width is being
delivered, convex (or concave) folds are sequentially

formed on the sheet a so as to extend in the cross

direction of the sheet a according to the sectional
20 peripheral'lengfh of each hollow structure 10 and the
width of each connecting sheet portion al4, and the fold
portions of the sheet are coated with glue.
Subsequently, while the sheet a is being rounded
into cylindrical portions from the leading end of the
25 sheet along the folds, the folds corresponding to the
joint portions al5 forming the joints of the cylindrical

portions are bonded together. When the connected hollow



.- 157 - force, and therefore, show preferable effects fromthe vi ewpoi nt of
cushi oni ng properties, since, when the connected hollow structure 1 in this
enbodi ment is used as a packaging frame structure for encasing bottles -or
05 like articles by inserting such bottles into the connected hol | ow
structure 1 such that the hollow structures 10 are slightly conpressed by
the bottles in the circunferential direction, the bottles remain the held
state at all tinmes by the action of a predeterm ned 10 el astic force. Wen
a corrugated fiberboard is used for form ng the connected holl ow structure

1in this enbadigRilrel e thtled S ra d¥iE @l chdOramsrdde pafmided to flutes
of the corrugated fiberboard. 15 (Fifty-eighth enbodi nent) Fig. 70

partial ly showenyteoniee! ethdedl,| QuisiH et Wesiridn el iendaosti e @t r espondi ng
to claim43 according to the present invention. A connected holl ow
structure 1 in a fifacaimhdy 20 dalsodben pocaiposedibfia pessidIrinber
of nutually- adjacent hollow structures 10 connected together, and the

hol | ow st ruct woesfoktn ithe uenrféatsd ol llow sttrreetnes 1iwhich tsibstantial ly
dr op- shaped section and second hol |l ow structures 12b of a substantially

i nverse dr®p- cmpstisgeetl ofea ipreca it fsheet A0 aacbkRdtake| bBOe sthaReure 11b
12b - 158 -

resembling a unicursal figure in section, and has no
overlap portion of the sheet used as a material of the
connected hollow structure, other than the joint
portions als.

10 The connected holiow structure 1 in this
embodiment shows far lower withstanding strength against
a plane pressure, while it shows extremeiy flexible
elasticity, since, when the connected hollow structure
is exposed to a plane pressure of not less than a

15 predetermined value, the hollow sfructures 10 are
t:ansformed so as to become flat, and absorb such a
plane pressure.

Thus, the connected hollow structure in this

embodiment is suitable for use as a cushioning material

20 for packaging, and besides, suitably used for keeping or
packaging linear fluorescent lamps or like articles by
inserting such articles into the hollow structures 10.

Since the cylindrical hollow structﬁres 10 are

transformed by a relatively small external force, the

25 connected hollow structure 1 in the state shown in Fig.
68 méy be rounded, for instance, in a cylindrical shape

with the hollow structures 10 positioned along the inner



are formed in an alternate arrangenent by processing a sheet so as to
sequentially formportions al6é of the sectional shape of a letter S and
~portions al7 of the sectional shape of an inverse letter Sin an alternate
05 arrangenent, and then connecting the side of each portion 16a of the
sectional shape of the letter S and the side of the adjacent portion al7 .of
the sectional shape of the inverse Iett¥§653'together. Si nce the connected
hol l ow structure 1 in this 10 enbodiment is conprised of a piece of sheet
on the whole so as to take the shape resenbling a unicursal figure in

section, and has no overlap portion of {fhe sheet used a rial of the
connect ed hoH%ﬂﬁ@ﬁ?%nﬂlﬁﬁ§g(n?ﬁﬁht$aﬁy ﬁ%dfb?ﬁi 88???8ﬁ§8bg$&g%“ each
portion of the sectional. 15 shape of the letter_S.a e ' tion
of the secti orfditUHIHEE ot %?mf?{kﬂﬁiﬁa %ft%ﬁesfstﬁegg%% r%ngbgggg%f?QE
gravity of this connected | ow.s t | xtrenely small. The

connect ed hoH?ﬂﬁ?ﬁ%Qﬁn?ﬁ%p é?ﬁﬁ%h$£ygog£gﬁ%§%§hent shgms extrenely | ow

wi t hst andi ng st rengt hyagai Qsé%%ﬁ@é%{e‘g%gf?%é%gar&higeu'ééds?8¥‘Bf8¥ﬁ1§.ﬁ§E| y

flexi.ble elasticity, Since, w structures 11b, 12b are exposed
to an ext eq}m'@g&m&@e E%&P!‘bét%}HE&HES%libinl%ﬁiér embbainbAtednand
ab;orb such an 25 externa force. Thus, the cpnngcted hol!om/structure 1in
this enbodi meng,j@s sat-d alerbPhvvyerdemdacuahparhideTBtsr fahtes oflefle-
corrugated fiberboard. Further, the hollow structureé

10 preferably have a cylindrical or elliptical section.

(Fifty-seventh embodiment)

10 , Fig. 69 partially shows a connected hqllow
structure in another embodiment corresponding to claims
40 to 42 according to the present invention.

A connected hollow structure 1 in a fifty-seventh

embodiment is a modification of the connected hollow

15 structure in the fifty-sixth embodiment, and is designed
such that the hollow structures 10 are formed at
slightly wider intervals (i.e., thé;connecting sheet
portions al5 are formed to Ee slightly wider). Thus, _
the connectedlhollow structure 1 in this embodimént has

20 a cylindrical shape on the whole with the hollow
structures 10 lined up along the inner surface such that
the hollow structures 10 are spaced slightly, after the
connecting sheet portions al5 and the hollow structures
10 have been formed as one body.

25 The cylindrical of elliptical hollow structures

10 are easily transformed when exposed to an external



for packagi ng, and besides, suitably used for keeping or packaging. |inear
fluorescent lanps or like articles by inserting such articles into the

hol  ow structures 11b, 12b. 05 The connected hol l ow structure in
this enbodi nrent may be al so used for packaging bottles or like articles
having a cylindrical portion by roundingg4his connected hollow structure in
a cylindrical shape on the whole with the hollow structures 11b or. 12b
turned toward the 10 inner side, since the hollow structures 11b, 12b are
easily transfornmed when exposed to an external force. Wen a corrugated
fiberboard is fusast f dind Of e PEFfdPE, CONGRCHEEF BPADDYW EEFHELS! €rdmi BhEOI S
enbodi nent, the folds are preferably formed in parallel to flutes of the 15
corrugated fi heirdpstht @ hesudhiwiingspodserties] ssohcéhewnenneréed hol | ow
structure 1 in the fifty-eighth enbodi nent are substantially simlar to
those of the emrasdios hodlDowsstreétiieei D ihethissempododlenenis asédqhence,
the 20- description thereof wll be omtted. (Fifty-ninth enbodinent) Fig.
71 shows a coraed ashdiodd vy Sframé us eructane efbpdeneasingr besphadi 6g t o
claim44 according to the present invention. 25 A connected hol | ow
structure asi nlikdidtyicles hopnbosentingi subhsboaklgssinktbaktheo t he
connected hol | ow - 160 - structure in the fifty-ei ghth enbodi nent,

except that connected hollow structure 1 such that the hollow

structures 10 are slightly compressed by the bottles in
the circumferential direction, the bottles remain the
held state at all times by the acfion of a predetermined
10 elastic force.
| When a corrugated fiberboard is used for forming
the connected hollow structure 1 in this embodiment, the
folds are preferably formed in parallel to flutes of the

corrugated fiberboard.

15 (Fifty-eighth embodiment)
Fig. 70 partially shows a connected hollow

strudﬁure in an embodiment corresponding to claim 43

according to the present invention.
A connected hollow s;;ucture 1 in a fifty-eighth
20 embodiment is composed of a large number of mutually-
adjacent hollow structures 10 connected together, and
the hollow structures 10 include first hollow structures
11b of a substantially drop-shaped section and second
hollow structures 12b of a substantially inverse drop-

25 shaped section.

The first and second hollow structure 11lb, 12b



the connected hollow structure in the fifty-ninth enbodi nent has a
cylindrical shape on the whole and the second hol |l ow structures 12b of this
connected hollow 05 structure are smaller in peripheral |length than the
first hollow structures 11b. The connected hollow structure 1 in this
enbodi mrent shows extrenely flexible elasticity, since, when the connected
hol | ow structure 1 is exposed to an 10 drernal force, the holl ow
structures 11b, 12b are transforned and absorb such an external force. The
connected hollow structure 1 in this enbodinment is suitably used for

kagi bot t | L i .articl havi ' | j i,cal ti b
Pacerting 1o SBER EhrmeficaRl hhs sixe Rl daptodiln e By RAAL MG o o
or packaging I5ngat LhUBLeR6eREa@iRy ANy ebtnfildrtlighd a1 3 0 such
articles into %ﬁe connec%eg ho W structure. ther ?hnctlons and effects

of the connect e_@c_%r%ngh' gﬁ?g»ter OE W 8t dg Iagigt %gljﬂ%semcﬂid@ﬁneare

substantially simlar to se of the connec ow structure I n the

fifty-eighth eghediBRRL, sARPNSICon LI NIdHILN & 6T 60 Nidrifie
omtted. (Sixtieth enbodinment) 25 Fig. 72 shows a connected hol | ow

structure 105 aAredRgemdRR, G IR UIHhd®R iHPitHe HdnNbAeancordi ng -
161 - to the present invention. A connected hollow structure 1 in a
si xtieth portion 16a of the sectional shape of the letter S and
the sidé of the adjacent portion al7 of the sectional
shape of the inverse letter S together.
Since the donnected hollow structure 1 in this
10 embodiment is comprised of a piece of sheet on the whole
so as to take the shape resembling a unicursal figure in
section, and has no overlap portion of the sheet used as
a material of the connected hollow structure, other than
the joint portions between each portion of the sectional
15 shape of the letter S'aﬁd the adjacent portion of the

sectional shape of. the inverse letter S, the apparent

specific gravity of this connected hollow structure is

extremely small.

N The connected hollow structure 1 in this
- 20 embodiment shows éxtrem;ly low withstanding strength
against a piane pressure, while it shows extremely
flexible elasticity, since, when the hollow structures
11b, 12b are exposed to an external force, the hollow
structures 11b, 12b are transformed and absorb such an
25 external force.

Thus, the connected hollow structure 1 in this

embodiment is suitable for use as a cushioning material



enbodi ment is formed such that a | arge nunber of hollow structures 10 each
formed by symetrically conbining a 05 first hollow portion 10a of an
angul ar section and a second hol |l ow portion 10b of an inverse angul ar
section are arranged densely in parallel to each other, and the holl ow
structures 10 adjacent to each other anggaonnected together in shape of a
letter S or an inverse 10 letter S in section. The first holl ow portions
10a in this enbodi nrent have a semcircul ar section, and the second hol | ow
portions 10b have a semcircular section reverse to that of the first

hol | ow porti ogg.l Qhcidying, and B KRINCEPL ALY el 14465 Widedid) 4 S

enbodi nent s sui se as a packagi ng nenber as a cushi oning

material for gelielind O hraadagbsct hesitetor oLl PeekamnmyTETDer S

for protecting |linéar fluorescent |anps or |ike rod-shaped or cylindrical
20 articles bynges@itdd Gt i 1ddLsid 18 otldiendDldwve Poiid tenss 10k, 10D,

since the hollow structures 10 including the hollow portions 10a, 10b show
fl exi bl e el astiizei,ty. Further, when the connected hollow structure 11 25
having nore hollow structures 10 is rounded in a cylindrical shape, the
hol | ow por¢é ons posi tTesnasbriied ted dyd Linly | st bgtuneein stihnf scembo@iment
conpressi vely - 162 - transforned to easily forma cylindrical connected
hol | ow struct may bBehuslssusded ot ipackagingopottles or like articles
having a cylindrical portion by rounding this connected
hollow structure in a cylindrical shape on the whole
with the hollow structures 1llb or 12b turned toward the
10 inner side, since the hollow structures 1llb, 12b are
easily transformed when exposed to an external force. -
When a corrugated fiberboard is used for forming
the connected hollow structure 1 in this embodiment, the
folds are preferably formed in parallel to flutes of the
15 corrugated fiberboard.
Other functions and effects of the connected
hollow structure 1 in the fifty-eighth embodiment are
substantially similar to those of the connected hollow
structure in the first embodiment, and hence, the

20— description thereof will be omitted.

(Fifty-ninth embodiment)

Fig. 71 shows a connected hollow structure in an
embodiment corresponding to claim 44 according to the
present invention.

25 A connected hollow structure 1 in a fifty-ninth

embodiment is basically similar to the connected hollow



hol | ow structure is suitable for use as a packagi ng nmenber for protecting
bottles or like articles to be 05 packaged. Incidentally, when a corrugated
fi berboard is used as a sheet for form ng the connected holl ow structure,
the hollow structures 10 are preferably forned in parallel to flutes of the
corrugated 10 fiberboard (not shown). gﬁ%{ty-first enbodi nent) Fig. 73
shows a.connected hol |l ow structure in her enbodi ment corresponding to
clainms 45 and 46 according to the present invention. 15 A connect ed
hol l ow structure 1 in a sixty-first enbodinent is forned such that the

(7St ond Secout Ll RO A0ne i IRMARAE ectat o,
and an | nver sETF, aonseaad deicty MmPURRL AP UhE £ £ R0 PN on,
[yt ons and <SLGSR A 1P SUUISGIE ol LMol ' HIE bl iy the
connect e b RBACHY YEIgy AR | SR sl uaiohe
Fig. 74 shaws & GRINAW - UL St 'HF gL pllefal length than the
first hollow structures llb.
The connected hollow structure 1 in this
embodiment shows extremely flexible elasticity, since,
Qhen the connected hollow structure 1 is exposed to an
10 external force, the hollow structures 1llb, 1l2b are
transformed and absorb such an external force.
The connected hollow structure 1 in this
embodiment is suitably used for packaging bottles or
like articles having a cylindrical portion by inserting
15 such articles into the connected hollow structure, or.
keeping or packaging linear fluorescent lamps or like
articles by inserting such articles into the connected
hollow structure.
Other functions and effects of the connected
20 hollow structure in the fifty-ninth embodiment aré
substantially similar to those oflthe connected hollow
structure in the fifty-eighth embodiment, and hence, the

description thereof will be omitted.

(Sixtieth embodiment)
25 Fig. 72 shows a connected hollow structure in an

embodiment corresponding to claims 45 and 46 according



further enbodi ment corresponding to clains 45 and 46 05 according to the
present invention. A connected hollow structure 1 in a sixty-second

enbodi ment is formed such that the first and second hol |l ow portions 10a,
10b included in the hollow structures 10 in the connected hol |l ow structure
in the 10 sixtieth enbodi ment are respegghvely nodified into hollow
portions of a triangular section and an inverse triangular section. O her
respects of the constitution, functions and effects of the connected holl ow
structure 1 in the 15 sixty-second enbodi ment are substantially simlar to

those of the cesdnegéegrBobheWiavEHetiBhe in the sixtieth enmbodi nent, and
hence, the description thereof will be omtted. (O her enbodinments) 20

In the connected hol | awe6hhEEtEBEhd1LBWE Beruvenry- lodnt B eikediermnt as
shown in Fig. 36 according to the present invention, the second holl ow

structures 12 emyodhmend quadoznmegd suchpzhaltl a dgrge) naableronf hedflewd of a
triangul ar section. The connected hollow 25 structure having the second

hol | ow struct ustsud¢fuoést h® each E64medqbgdsgmgeltaicaddlyl eomdindagca bed
above fornms the connected hollow structure corresponding to claim11
according 05 tfisdrptebehfioiwnpenrtion. 10a bife anommguilad s@dtdwnstandctaure 1 in
the 05 twel fth enbodi nent -as shown in Figs. 23 and 24, and that

second hollow portion 10b of an inverse angular section

are arranged densely in parallel to each other, and the

hollow structures 10 adjacent to each other are

connected together in shape of a letter S or an inverse

10 letter S in section.

The first hollow portions 10a in this embodiment
have a semicircular section, and the second hollow
portions 10b have a semicircular section reverse to that
of the first hollow portions 10a.

15 The connected hollow structure 1 in this
embodiment is suitable for use as a packaging member as
a cushioning material for articles to be packaged, and
besides, other packaging members for protecting linear
fluorescent lamps or like rod-shaped or cylindrical

20 articles by inserting such articles into the hollow
portions 10a, 10b, since the hollow structures 10
including the hollow portions 10a, 10b show flexible
elasticity.

Further, when the connected hollow structure 11

25 having more hollow structures 10 is rounded in a

cylindrical shape, the hollow portions positioned on

the cylindrically inner surface are compressively



in the thirteenth enbodi mrent as shown in Fig. 25 according to the present
invention, the partial circunference 14 of each first hollow structure 11
may be conposed of a plurality of substantially uniformly 10 projecting
side surfaces, simlarly to the partial circunference 14 of each first

hol I ow structure 11 in the connected hollow structure 1 shown in Fig. 67,
for instance. The connected hollow struéfdre 1 formed as described above
forms the connected holl ow structure 15 corresponding to claim31 according
to the present invention. -In the connected hollow structure 1 in the
fifteenth enbodinen% as shown in,gig. 27, tha&,iﬁ Lhelthirty-ie%pnd

enbodi nent as SHBRATPRMERgEo48ag8 kY Q™ A S¥LPRE LR CONPRCE§denbodi nent
as shown in Fig, .44 according to e _present _i tion, the parti al

ci rcunf erence %ﬂl%?weﬁgﬁugtggﬁd h%FPSm/§PF§cFu§§ﬁ??d%&§aBe°8§R88§§8 of a
plurality of s t] iLfor, j.ecti i.de _surf ~~smlarly to
the parti al 25H8%§$Quﬁfgpéﬁggel4ag}¥g§%%b§%c§%% %gﬁlg% gtgﬁg%hgéhgé_in t he

connect ed ho"ﬂ%??EE”95”rﬁfatgéfihgwg°%2&%%g§%}ég' ggrﬁécl%grt%n%ggnce.

The connect ed ow structure escri bed above forns

the conneched Bakkgyedtructure corresponding to claim32 according to the
present invention. I'n the connected hollow structure 1 in the 05 sixteenth

enbodi ment as shown i AnkhBen2@124COkMiend af @orrugated fiberboard is
used as a sheet for forming the connected hollow
structure, the hollow structures 10 are préferably
formed in parallel to flutes of the corrugated

10 fiberboard (not shown).

(Sixty-first embodiment)

Fig. 73 shows a connected hollow structure in
another embodiment corresponding to claims 45 and 46
according to the present invention.

15 A connected hollow structure 1 in a sixty-first
embodiment is formed such that the first and second
hollow poftions 106;;10b included in the hollow
structures 10 in the connected hollow sfquture in the
sixtieth emﬁodiment-are respectively modified into

20 hollow portiéns of a trapezoidal section and aﬁ inverse
trapezoidal section.

The other respects of the constitution, functions
and effects of the connected hollow structure 1 in the
sixty-first embodiment are substantially similar to

35 those of the connected hollow structure in the sixtieth

embodiment, and hence, the description thereof will be



the present invention, the partial circunference 14 of each second hol |l ow
~structure nmay be conposed of a plurality of substantially uniformy
projecting side surfaces, simlarly to the partial circunference 14 of 10
each second hollow structure 12 in the connected hollow structure 1 as

shown in Figs. 46 and 47, for instanc_e.ls'ghe_ connected hollow structure 1
formed as descri bed above forns the connected holl ow structure
corresponding to claim33 according to the present invention. 15
(Capability of Industrial Uilization) The connected hollow structure and
packagi ng nmenBgk +gae@ording to the present invention is useful as a
protection frame structure for packagi ng, a cushioning material for
packaging, a carrying tray, a core material 20 for a heat-insul ating panel
or other hollow panels, a wall material, a pallet and a carrier for

carryi ng adsofBarty-secondl@mboddiméiny: 1. A connect ed hol | ow
structure, conprising: a |large nunber of hollow structures 10 havi ng an
arbitrary sectional $Hane 7dndhomsnectcehnar gt didElov ¢ 0Ricdaute dithes |
wherein said connected hollow structure is conprised of a piece of sheet a

and takes:t he falraper exbddimenta aormapadinguie ¢kaiest4épand 46 A
connected hol l ow structure according to 10 claim1l, wherein the holl ow
st ruct ur es030 acednddad itastthe present invention.

A connected hollow structure 1 in a sixty-second
embodiment is formed such that the first and second
hollow portions 10a, 10b included in the hollow
structures 10 in the connected hollow structure in the

10 sixtieth embodiment are respectively modified into
hollow portions of a triangular section and an inverse
triangular section.

Other respects of the constitution, functions and
effects of the connected hollow structure 1 in the

15 sixty-second embodiment are substantiallf similar to
those of the connected hollow structure in the sixtieth
embodiment, and hence, the description thereof will be
omitted. ' -

(Other embodiments)

20 In the connected hollow structure 1 in the
twenty-fourth embodiment as shown in Fig. 36 according
to the present invention, the second hollow structures
12 may have a quadrangular (parallelogram) section,
instead of a triangular section. The connected hollow

25 structure having the second hollow structures 12 of the



hol | ow structures 11 and second hol |l ow structures 12 each having a corner
portion 13 of a convex section, said first hollow structures 11 each forned
such that said corner portion 13 is directed to one surface of 15 said
connected holl ow structure and a partial circunference 14 faces the other
surface of said connected hoIIOM/structﬁge, and sai d second hol | ow
structures 12 each formed such that saitPtofner portion 13 is directed to

t he other surface of said connected 20 hollow structure and a parti al
circunference 14 faces one surface of said connected holl ow structure are

arranged al ternat el d said first and cond holl ow.structyres 11, 12
adj acent to ea%‘ha(g’f%ﬁ@%&es%‘fq‘%%s?s ag%%$ﬁ'§ﬁgo 8gV§ef§/ﬁﬁ"$s£§g, whi ch

i ncl ude each c¢ | O ip_c 2 167 - : A
connegtﬁdlrmIéﬁé&g?LugLﬁéﬁéé%ord%%%tégecig?ﬁgiioaﬂéféi%Osgigl?i%%t and
secon ol | ow S ] section, and sai

connect ed mﬂI%%ééﬁé%ﬁ§u¥%1F%é$%$%%§ngy9§o¥g?gg Sai d sheet a al ong 05 folds

al, a2 forned on sai sopestedchabboy Sk ure
according to clain13?1§£€$%iﬁ°%§?%t??r§? and sgcoﬁd hollomﬁsgﬁﬁctures 11,

12 in portgepnstwéDeEnt EAPodimbRBShs POhBWRNEA piggaidscaaaeghedahalkaa&
structure have a pol ygonal section 10 having sides of the sane nunber. 5.

A connect ed hoid ovhé&t tHEEHEEN ERCENBbAIMEALChBI BhwnWhAr eig.sakd first and
second hol | ow structures '
according to the present invention, the partial
circumference 14 6f each first hollow structure 11 may
be composed of a plurality of substantially uniformly
10 projecting side surfaces, similarly to the partial
circumference 14 of each first hollow structure 11 in
the connected hollow structure 1 shown in Fig. 67, for
instance. The coﬁnected hollow structure 1 formed as
described ébove forms the connected hollow structure
15 corresponding to claim 31 according to the present
invention.
In the connected hollow structure 1 in the

fifteenth embodiment as shown in Fig._27, that in the

fhirty—second embodiment as shown in Fig. 43 and that in

20 the thirgy—third embodiment as shown in Fig. 44
according to the present invention, the partial
circumference 14 of each second hollow structure 12 may
be composed of a plurality of substantially uniformly
projecting side surfaces, similarly to the partial

25 circumference 14 of each second hollow structure 12 in
the connected hollow structure 1 as shown in Figs. 46

and 47, for instance. The connected hollow structure 1



11, 12 have a triangul ar section. 6. A connected hol |l ow structure
according to 15 claimb5, wherein said first and second hol | ow structures
11, 12 have an isosceles triangular or right-angled triangular section. 7.
A connected holl ow structure according to claim4, wherein said first and
second hol | ow structures 20 11, 12 have a quadrangul ar or pentagonal

section. 8. A connected hol | ow str d@3ure according to claim4, wherein
said first and second hol | ow structures - 168 - 11, 12 have a hexagonal
or nore pol ygonal section. 9. A connected holl ow structure according to

l'aim 3, wherei id first d d | 1 t t 11, ' ti

ot her Chan ot TPEUEE G5t HeRTIG W5 G000 S0d CAB ARt I PSR € have o
I I ' ' ' fes , ' i r,st, holl

G letures: 11 5PRcaBFEC ek BhoRasnd] EBANH af8dfid ol B 1 ninber

of sides incl [ : tional shape. 10 10. A connected hol | ow
structure accggggﬁthgggéﬁﬁ%%i'wherein either said first or second hol |l ow

structures 11, 12 havg apd IdARAd&@a $RALIAN s Btk dg o%kﬁ.& il | ow
1 1. A

structures have a quadrangul ar or pentagonal section.

connect ed 0l LQWdent Wbt M tdhdurt 1R Fighei®i de&didifigS@d d first
or second hollow structures 11, 12 have a quadrangul ar section,” and the
the present invention, the partial circumference 14 of
each second hollow structure may be composea of a
plurality of substantially uniformly projecting side
surfaces, similarly to the partiél circumference 14 of
10 each second hollow structure 12 in the connected'hollow
structure 1 as shown in Figs. 46 and 47, for instance.
The connécted holléw structure 1 formed as described

above forms the connected hollow structure corresponding

to claim 33 according to the present invention.

15 (Capability of Industrial Utilization)
The connected hollow structure and packaging
member according to the present invention is useful as é:
protection frame struéture for packaging, a cushioning
material for packaging, a carrying tray, a core'materiAi
20 for a heat-insulating panel or other hollow panels, a

wall material, a pallet and a carrier for carrying

adsorbents.



ot her holl ow structures have a pentagonal section. 12. A connect ed

hol | ow struct ureJ'lIl "uum "Hl&ﬂll claim3, wherein either said first or
second hol | ow st n portions other than at |east both ends
of said connected hollow strdctire have a pol ygonal section having sides of
t he sane nunber, and the other - 169 - hollow structures include hol | ow
structures of a polygonal section haanbGQinerent sides. 13. A
connected hol l.ow structure according to claim 12, wherein said either

hol | ow structures have a 05 triangul ar secti.on, and the ot her hol | ow

structures include hollow structures of a quadrangular section and hol | ow
structures of figonal section. 14. A connected hol | ow structure

di t im1l2, wh th hol | { t h 10
riangul ar seckon, dﬁqﬁé§%€ﬂiaﬂﬂﬁf' FErueEER.cOREFRE S ) ow

structures of a trianguj g geqtign.and §ii8¥}’ SEEHERNLES 9b Aabenbagana

section. 15. A connec OW structure according erein

sald T1rsl and,s Salg%éewlé{.sg LHLES dnaliondectBaPoh! gggéﬁggﬂertot han at

| east both en connec ow structure 1 nc

structures, of @agplagggaL section having different sides. 16.
connect ed %gllom/structure according to claim 15, wherein said flrst and

second hol | ow 20 Strumaélfs:%n1§alé2cbﬂﬁéedsc1hﬁbh92wwsTs.rt%tc%% ek a
triangul ar section and hollow structures of
comprised of a piece of sheet a and takes the shape

resembling a unicursal figure in section.

2. A connected hollow structure according to

10  claim 1, wherein the hollow structures 10 include first
hollow structures 11 and second hollow structures 12
each having a corner portion 13 of a convex section,
said first hollow structures 11 each formed such that
said corner portion 13 is directed to one surface of

15 said connected hollow structure and a partial
circumference 14 faces the other surface of said
connected hollow structure;:and said second hollow
structures 12 each formed such that said cornefmggrtion
13 is.directea to fhe othar surface of said connected

20 hollow structure and a partial circumference 14 facas '
one surface of said connected hollow structure are
arranged alternately, and said first and second hollow
structures 11, 12 adjacent to each other have at least a
portion of side walls 15,'which include each corner

25 portion 13, in common.



guadr angul ar or pentagonal section. -170 - 17. A connected hol | ow
structure accc”ﬂﬁmi Hi[muﬂMHIIE wherein said first and second hol | ow
structures 11,//88¥ e Imb/Ilow structures of a quadrangul ar section and
hol | ow structures of a 05 pent agonal section. 18. A connected hol | ow
structure according to any one of clqinfﬁﬁ,_Y, 10, 13, 14, 16 and 17,
wherein the partial circunference 14 of " each of said first and second

hol | ow structures 11, 12 in portions other than 10 at |east both ends of
sai d connected hollow structure forns one .side surface of said each holl ow

structure. 19.5 A C@%ﬁf&é‘é"ﬁ&!‘ﬁ&r ELuEeupECRELLPA hG £bai m 18,

wherein said parti al erences of sard first hollow structures 11

and those of scamﬁef,ogwelée-rb%épav Bl FHEt 4h&SsdoRl hb E38ACEE¥REYUTes
connected together, an sai d connected hol low structure has a panel -1 ke

shape to be supst ajy ighdy &nbdOydohdl apeatesh,t hhaksgsa EonRBeted A
connected hol |l ow structure according to 20 claim 18, wherein said parti al

circunferencesnd¥i b sebdcthret iHokbemeat byckvlasnglsand shese af aiend
second holl ow structures 12 are respectively connected together in at |east

one surfacesoffspasl gpnngzt edrkell ow shiacsheer and said connected hol | ow
structure has a
4. A connected hollow structure according to
claim 3, wherein said first and second hollow structures
11, 12 in portions other than at least both ends of said
connected hollow structure have a polygonal section

10 having sides of the same number.

5. A connected hollow structure according to
claim 4, wherein said first and second hollow structures

11, 12 have a triangular section.

6. A connected hollow structure according.to
15" claim 5, wherein said first and second hollow structures

11, 12 have an isosceles triangular or right-angled

triangular section.

7. A connectéd hollow structure according to
claim 4, wherein said first and second hollow structures

20 11, 12 have a quadrangular or pentagonal section.

8. A connected hollow structure according to

claim 4, wherein said first and second hollow structures



- 171 - c lindrical or gutter-like shape on the whole with said one surface
t ur ned tomard thelum'u Egl“Mﬂ“lu"n connected hol | ow structure according to
claim 18, wherein i cunferences 14 of said 05 first holl ow
structures 11 and those of said second hollow structures 12 are
respectively connected together, and at kgast one surface of said connected
hol | ow structure has a r|S|ng portion 1ﬁa gradually rising fromone portion
toward the other. 10 22. A connected holl ow structure according to
claim 21, wherein the pitch of said first and second hol |l ow structures 11,
12 formed in sajd por S ' ion to the
scal e of r|S|ngi 1£ésé%9 g &# %ég%e H@?FSM&??&E%PE?eB%QEEE i'ng to any
one of clainms 19, 21 and 22, mhereln the holl ow structure positioned at

each end of said connected ho!IOM/structure has a_chanfereq i nclined side
surface 15a fogmed topexbeRdctBat R81h8RIERrdEtaeki ABcBEa3agdLRO! | ow 20

structure. 24. A connected hol [ ow structure according to claim 18,
wherein at | eagsladme3suyhaseifnf saadeeesheanhadsbebhawnsinuet Breubtaras
proj ection 14b projecting from - 172 - one portion to the other so as to

extend in the 1epgth dhrpetto6nsf othed BbhOWtsledstubethaeddsabd paia al
05 'connected hollow structure have a polygonal section
having sides of the same number, and said first hollow
structures 11 are different from said second hollow

structures 12 in number of sides included in the

sectional shape.

10 10. A connected hollow structure according to
claim 9, wherein either said first or second hollow
structures 11, 12 have an triangular section, and the
other hollow structures have a quadrangular or

pentagonal section.

15 11. A connected hollow structure according to

claim 9, wherein either said first or second hollow
structures 11, 12 have a quadrangular section, and the

other hollow structures have a pentagonal section.

12. A connected hollow structure according to

20 claim 3, wherein either said first or second hollow
structures 11, 12 in portions other thén at least both
ends of said connected hollow structure have a polygonal

section having sides of the same number, and the other



circunferences 14 of said f|r ures 11 and those of said
second hol |l ow structures 12 "’ mHBlII$MI together in said projection.
25. A connected hol |l ow structuareLaccorsdi Rg to cl aim 24, wherein a
plurality of said projections 14b are fornmed on said connected hol |l ow
structure, and a portion between said prgjections 14b is formed into a 10
channel -1i ke portion 1. 26. A connected hol | ow structure according to
claim?24 or 25, wherein the pitch of said first and second hol | ow
structures 11, 12 forned in said projection 14b is nmade snaller than that

of said first hlail%'?bd sTeLth A 1w 1qid e A Bsw f MR dePA £ ipns ot her than
sai d projection. . A connected hol |l ow structure according to any one

of claims 24 o1 onwhe@@dfﬂaﬁaHyyld§NdﬁfﬁgaéH@3gm&égjoned_at each end of
sai d projection b has a 20 chanfered inclined side surface 15a forned to

extend in the length direction of the hollow structure positioned at said
end. 28. A connected hol |l ow structure according to any one of cl ains
19 to 27, whendi.n al Ia aomardteni Millmasdtrudthere ssccbfdisgd 8 second
hol | ow structures 11, 12 have the partial circunferences 14 of a circular
arc section. @Laiz0.12, wheommimecdaidl heod thoer sho libdwir et aecouxiésichawe caai m 3,
wherein all or part of at least either said first or second holl ow
struct ur e9sl1 triangulan lgection, and the other hollow structures

include hollow structures of a quadrangular section and

hollow structures of a pentagonal section.

14, A connected.hollow structure according to

claim 12, wherein said either hollow struétures have a
10 triangular section, and the other hollow structures

include hollow structures of a triangular section and

hollow structures of a pentagonal section.

15. A conneéted hollow structure according to

claim 3, wherein said first and second hollow sfructures
15 11, 12 in portions other than at least both ends of said

'connected hollow structure include hollow structures of

a polygonal section having different sides.

16. A connected hollow structure according to

claim 15, wherein said first and second hollow
20 structures 11, 12 include hollow structures of a

triangular section and hollow structures of a

quadrangular or pentagonal section.



parti al ci rcunf er ences f a plurality of side surfaces
substantially uniformy mg&gmnmmnmgward one surface of said connected
hol | ow structure, and sai Lowst¥uct ures have a quadrangul ar or nore
pol ygonal secti on. A connected hollow structure according to claim
29, wherein said partlaL C|rcunference§ §4 of 'said 15 first holl ow
structures 11 and those of said second A8 Fow structures 12 are
respectively connected together, and said connected hollow structure has a
panel -1i ke shape to be substantially uniformin apparent thickness T. 20

31 A connegted hgl Lou sLEugt HES186CQELIGL Glelbafy Yaerein said

partial circunterences sai i rst ho om/structur and t hose of

said second hojlow phr UGhULESn1Zadhe £l 28RoGHEY QL EANARAUSHY,  0get her, and

sai d connected Wstructure has a - cylin cal or gutter-llke

shape on the ybpLgtusds 11,A1808R8GLAE h@'l'law SltiricilresAe0Rdi ng to claim
29, wherein said partial circunferences 14 of said first holl ow structures

11 and those ghagehflghtaendeBeibal bW Rb1UGKUETUb I vied loFSRectively
connected together, and at | east one surface of said connected hol | ow

struct ur egbaspénthagbiglpeekitadnlda gradually rising fromone portion to the
ot her. 33. A connected holl ow structure according to 10 claim 32,
wherein the pitch of said first and second

18. A connected hollow structure according to any one
of claims 5, 7, 10, 13, 14, 16 and 17, wherein the
partial circumference 14 of each of said first and
second hollow structures 11, 12 in portions other than
10 at least both ends of said connected hollow structure

forms one side surface of said each hollow structure.

19. A connected hollow structure according to
claim 18, wherein said partial circumferences 14 of said
firet hollow structures 11 and those of said second

15 hollow structures 12 are respectively connecred
together, and said connected hollow structure has a
panel-like shape to be substantially uniform in apparent

thickness T. ' ' -

20.. A connected hollow structure according to

20 claim 18, wherein said partial circumferencee 14 of said
first hollow structures 11 and those of said second
hollow structures 12 are respectively connected together
in at least one surface of said connected hollow

structure, and said connected hollow structure has a



hol | ow struct ures—t1—12Ferred—+n said rising portion 14a is nade smaller

i n proportion t fogwy Si Ng. 34. A connected hol |l ow structure
accordi ng toam&" E" Iﬁgﬂﬂd nme 19 to 33, wherein said first and second
tlzZna

hol | ow structures I, pacent to each other have an appropriate nunber
of bending node stripes 15c fornmed-on the side walls 15 common to both said
hol | ow structures 11, 12 adjacent to gathloTher so as to extend in the 20

| ength direction of said hollow structures. 35. A connected hol | ow
structure according to claim34, wherein each of said bending nodes 15c is

| f d, h_sid | I 15. .-, 175 .- 36.
A connected hofYDIPGFHBLPE BUEGER MOKEoSBAPSoRE ShecrERte 1t 534
wherei n at Ieasﬁ paﬁtgof sgldnfgrgtwang iﬁcongshQIIOW(structures 11, 12
have an approp?tat 2 hboftb8&r “B8F i8I 68¥E8% 6P ed” A Forti ons other than said

05 partial circunferences 14. 37. A connected hol |l ow structure
according to claim3, wherein said first and second holl ow structures 11,

12 are formed sych asat Boapadughl kof 80CE clE gl Rulzaiige of om one end

of said hollow structur : toward the other. nected hol | ow
structure accopghig 18 Clibfledn WATHCPArRih10k RN Hods ! ol Wy sai d
first or second hollow structures 11,12 have a plurality of snall hollow
portions 143, #28st hollow structures 11 and those of said second

hollow structures 12 are respectively connected

together, and at least one surface of said connected

hollow structure has a rising portion l4a gradually

rising from one portion toward the other.

10 22. A connected hollow structure according to
claim 21, wherein the pitch of said first and second
hollow structures 11, 12 formed in said rising portion
l4a is made smaller in proportion to the écale 6f

rising.

15 23.!; A connected hollow structure according to any one

of claims 19, 21 and 22; wherein the hollow structure
positioned at each end of said connected hollbw
structure has a chamfered inclinéd side surface 15a

formed to extend in the length direction of said hollow

20 structure.

24, A connected hollow 'structure according to
claim 18, wherein at least one surface of said connected

hollow structure has a projection 14b projecting from



15 39. - Ac ture according to claim3, wherein said

first and second s 11, 12 have a pentagonal or nore
pol ygonal secti oﬂmmm&mmggﬂd first or second hollow structures 11, 12
have portions 15d%0T¢ ction formed on the 20 side walls 15
common to said either hollow structures _and the adjacent holl ow structures.
40. A connected hol |l ow structure aCc&ﬂ&iﬁg to claim1, further

conpri si ng: - 176 - connecting sheet portions al4 bonded together so as

to extend in parallel to each other; and a | arge nunber of cylindrical

hol | t t 10 forned b di ' nf tial rti t ther 05

'n the 1 engt h BiPecBPERIPR [ ARopBETEanEoats Ba RN Eha tochhfe omdF et
ti 14 A .Qt 41, - t | t t

Bocording 1o cibeachtohugl: 818 BB ek paguct RIIRRS 3R PRESA T 0 o

or el liptical sectifordfices 14 GIARGHEE A WONIIUUE AGRY dINQLP

claim40 or 41, erelrn sard connect ow structure has & cylin

Shape with_sa $nBak! g¥ SHiUCLUCBRAlRIaN WAL R0 (NG I A e @

surface. 15 connecte ow structure according to claim

wherein sapgd Bahk@West HnCldies pkdjidadivie first hollow structures 11b of a
substantially drop-shaped section and second hol |l ow structures 12b of a

25. A connected hollow structure according to

claim 24, wherein a plurality of said projections 14b
are formed on said connected hollow structure, and a
portion between said projections 14b is formed into a

10 channel-like portion 1j.

26. A connected hollow structure according to
claim 24 or 25, wherein the pitch of said first and
second hollow structures 11, 12 formed in said
projection 14b is made smaller than that of said first
15 and.second hollow struétures formed in portions other

than said projection.

27. A conhectéd hoiiow structure according to any one
of claims 24 to 26, wherein the hollow structure
positioned at each end of said projection 14b has a

20 chamfered inclined side surfaée 15a formed to extend in
the length direction of the hollow structure positioned

at said end.

28. A connected hollow structure according to any one



subst anti al Ly_inverse drop-éhaped section, and a large 20 nunber of said

first holl ow res 11b and a | arge nunber of said second hol | ow
structures 14%“@!'&] r"ﬂ f”ﬂ ternately in an alternately inverse position
by sequenti al'l3y™® %ons al6 of the sectional shape of a letter S
and portions al7 of the sectional shape of - 177 - an inverse letter S
In an alternate arrangenent, and then“c&ﬂﬁeCting the sides of said portions

al6é of the sectional shape of the letter .S and the sides of the adjacent
portion al7 of the sectional shape of the 05 inverse letter S together. 44.

A ted hol t di t.0 cl.gi m 43, ' I th id
et or secondenBhROPCtPuEpuPde PROteA Pl ls M AN e ik IARRE i ze. than
the oth hol | . d sai t | t t h

cyli ndri cal ShAbNBE PRYSMSFEweEn el b rnar i Al el 1

posi ti oned al opgLhenEngat+1ghi RISAnAALE B or o AGANSA! ol 1 ow

structure according to wherein a large numnber

structures 10 43.t88gh formed by symetrically conbining a first hollow
portion 10a of an angul ar section and a second hol |l ow portion 10b of an

I nverse angul ar section are arranged densely in parallel to each other, and
the holl ow structures 10 adjacent to each other are connected 20 together

substanti apky 28.the accbndRdtedMA 1w & theidiRireS Hcaaidyalse letter S
claim 3, wherein all or part of at least either said
first or second hollow structures 11, 12 have the
partial circumferences 14 each composed of a plurality
of side surfaces substantially uniformly projecting
10 toward one surface of said connected hollow structure,
and said hollow structures have a qua&rangular or more

polygonal section.

30. A connected hollow struc;ure according to

claim 29, wherein said partial circumferences 14 of said
15 first hollow structures 11 and those of said second

hollow structures 12 are respectively connected

together, and said connected hollow structure has a

panel-like shape to be substantially uniform in apparent

thickness T.

20 31. A connected hollow structure according to
claim 29, wherein said partial circumferences 14 of said
first hollow structures 11 and those of said second
hollow structures 12 are respectively connected

together, and said connected hollow structure has a



46. A _connected holl ow structure according to claim45, wherein either
said first or second hollow portions 10a, 10b have a semcircul ar,

t r apezoi dﬁ“um MMLHHP“IEU - 178 - section, and the other hollow portions
have a seml¥ \eRmLl o'dal or triangular section reverse to that of
said either holl-ow portions.|47. A pagkagi ng menber, conprising: 05

t he connected hol |l ow structure according to any one of clains 1 to 46;

wherei n the packagi ng nenber is wholly or partly conposed of said connected
hol | ow structure. 48. A packagi ng nmenber, conprising: 10 a

connect ed bot Egmi%h&%falir or Jutdk HUVIL Ahaidosttngtuisid b pl aced
uprightly on the side of said connected bottomstructure la;.-and a

connected rear structure 1c placed uprightly on the rear of said connected
bottom structure la and at 15 right angle with said connected side

structure 1b; 3pherei & TnhetHEE HAM ddtd ructuretateddingatal connect ed
side structure |Ib and said connected rear structure 1lc are respectively

conposed of tkkaaGanreect ethdid M Hid ysdl ta hochr cdimfetencési 4 19f csaBd. 20
49. A packagi ng nmenber according to claim48, wherein said connected
si de structur €idst hqlllased trucires ohheadddtlivod¢ ovf ssaidtseeond such t hat
first and second holl ow structures 11, 12 of said connected side structure
I b are subl3 antdldldw sitrudightesaini? esrev téspectively connected

together, and at least one surface of said connected

hollow structure has a rising portion l4a gradually

rising from one portion to the other.

33. A connected hollow structure according to
10 claim 32, wherein the pitch of said first and second
hollow structures 11, 12 formed in said rising portion

l4a is made smaller in proportion to the scale of

rising.

34. A connected hollow structure according to any one

15 of claims 19 to 33, wherein said firstl?nd second hollow
structures 11, 12 adjacent to each other have an
appropriate number of bending node stripes 15c¢ formed-on
the side walls 15 common to both said hollow structures
11, 12 adjacent to each other so as to extend in the

20 length direction of said hollow structures.

35. ~ A connected hollow structure according to
claim 34, wherein each of said bending nodes 1l5c is a

small groové formed on one surface of each side wall 15.



- 179 - first andsecond hol | ow structures 11, 12 of said connected bottom
struchrﬂ u ected rear structure 1c is placed on said connected
botto ﬁl ﬂ"“ﬂﬂ""ﬂ[ﬁﬂﬂh‘that first and 05 second hollow structures 11, 12
sai d*cofneet ed rsear structure 1c extend along the first and second
hoIIOM/structures 11, 12 of said congeﬁpsd_botton1structure la and are
oriented at an angle of 90 with said first and second hol |l ow structures 11,

12 of said connected bottom 10 structure; and said connected side structure
| b and sai d connected rear structure 1c are connected to said connected

bottom structyges | a,t gy PG SRANAREING R0 RO BRY Bhe a4

d
and 15 Sai d connecggagg bton1structure a, said connected side

e e i BB Ms S50 E6! 3, r@ﬁéré&h”%%”&%a%% Rhave e shiiasteigad second

hol | ow st ruct Ur e$ e sanme sectional shape, and are conprised of

a piece of Sh? ? sagonﬁohol ofd B%EE@Qh&Qs”ﬁHbeﬂ2a%%@%db&gab@ﬁ@pﬁﬂ@t@B or
49, wherein east part o the ol Tow structures havi ng the parti al

ci rcunferenceg H16eﬁ:38'f“§2%§ hBsicdemal 3 Poracliond %@:H&ﬂ&%nh%\aqd he

parti al Ci rcunferences circular arc section. 25 51. A packagi ng
menber, C@BPr pakR9al circumferences 14.

37. A connected hollow structure according to

claim 3, wherein said first and second hollow structures
11, 12 are formed such as to gradually reduce the
sectional size from one end of said hollow structures

10 toward the other.

38. A connected hollow structure according to
claim 3, wherein all or part of at least either said
first or second hollow structures 11, 12 have a

plurality of small hollow portions lla, l2a.

15 39. A connected hollow structure according to

claim 3, wherein said first and second hollow structures
11, 12 have a pentagonal ©r more polygonal section, and
either said first or second hollow structures 11, 12
have portions 154 of a concave section formed on the

20 side walls 15 common to said either hollow structures

and the adjacent hollow structures.

40. A connected hollow structure according to

claim 1, further comprising:



he | connected hol |l ow structure according to claim19 of a

- 180 - -t aver ed _
block:tnﬂ " "ﬂm &ﬂ |l ow structures 11, 12 of each layer arranged in
paral | &% "l 52. A packagi ng nmenber according to claim51,

wherein 05 the | ayered connected holl ow structure of the block shape has a
hole 11a' forned at right angles with tjhg hol |l ow structures 11, 12 of said
connected holl ow structure. 53. A packagi ng nmenber according to claimb51
or 52, 10 wherein the first and second holl ow structures 11, 12 of the
connected hollow structure in each |ayer extend in parallel to each other

in a symetrical Sha%dﬁ&qﬁ%%eeﬁm%dfﬁmr@m asbhddd Ot §d €1t LEES | N
the | ayers adjacent to each other.are connected together as 15 one body and
conprised of aspitecexteriheadl pdrhlliel Aasdctyisicheentetid conprising: a
connected bottom structure la; a pair of connected side structures |b, Ib

pl aced uprightly on hkotlargeatinders ol cyohiredt bcabdié bhoR@Osstuctixes | a;, a
connected front structure 1li placed uprightly on the front of said

connect ed bot tldmfximment e Yandand atircuhferzent sl wwont sonsl togeteered si de
structures 1b; and -181- 'a connected rear structure 1c placed uprightly
on 05 in the length direction in joint portions al5 between

| the connecting sheet portions al4 adjacent to each

other.

41, A connected hollow structure according to
claim 40, wherein said hollow structures 10 have a

10 circular or elliptical section.

42, A connected hollow structure according to
claim 40 or 41, wherein said connected hollow structure
has a cylindrical shape with said hollow structures 10

positioned along the inner peripheral surface.

15 43. A connected hollow struéture according to

claim 1, wherein said hollow structures 10 include first
— hoilow strpctures 11b of a substantially drop-shaped

section and second hollow structures 12b of a
substantially inverse drop-shaped section, and a large

20 number of said first hollow structures 1llb and a large
number of said second hollow étructures_lzb are arranged
alternately in an alternately inverse position by
sequentially forming portions alé of the éectional shape

of a letter S and portions al7 of the sectional shape of



-

t he rear—ef—satd—connected—pbottom structure la and at right angles with

said conn ures 1b; wherein said connected bottom structure
|l a, both ﬂﬁlﬂgl meﬂmamﬂnm structures |b, said connected front structure 1i
and sai d cennectied #rear structure 1c are conposed of said connected hol | ow

structure according to claim219 or 30. ?? A packagi ng nmenber according
to claimb54, wherein 10 said connect 8d}f /oAt structure 1lj and said

connected rear structure 1lc are placed on said connected bottom structure
| a such that first and second holl ow structures 11, 12 of said connected

f t d { t t |
[ront and reap, siiyctucescprbend dhoag Hhistnatd sseanddigihonaty |
an angle of 9 mnthoggl aggélgwésgggg%eée é&d %%rqﬁd%@(%ﬂyaggegygd front

and rear stru uPes i connec structures b are 20

pl aced on sal Qesetggs&eghgge OF $hEUGRWie & SHeh s fddsstomnthesecond

hol | ow structures sai d connected side structures |b are

substanti al | yaaéagbgt‘tt nglies Withohenk rs%tctq_ryjlaae%éﬁtﬂﬁ @MeSt ruct ures

11, 12 of sai onnect bottontstructure | a; sai d connect ed
front strygtuggvgks@nqe%@éd SORRRYelted  ear structure 1c are connected to
sai d - 182 - connected bottomstructure |a through individual connecting

sheet portlons a4, a4,

44. A connected hollow structure according to
claim 43, wherein either said first or second hollow
structures 11, 12 are smaller in sectional size than the
other hollow structures, and said connected hollow

10 sStructure has a cylindrical shape on the whole with said
either hollow structures positioned along the inner

peripheral surface.

45, A connected hollow structure according to
claim 1, wherein a large number of hollow structures 10
15 each formed by symmetrically combining a first hollow
portion 10a of an angular section and a second hollow
portion 10b of an inverse angular section are arranged
‘densely in parallel to each other, and the hollow
structures 10 adjacent to each other are connected
20 together substantially in the sectional shape of a

letter S or an inverse letter S.

46. A connected hollow structure according to claim
45, wherein either said first or second hollow portions

10a, 10b have a semicircular, trapezoidal or triangular



said co f tructure 1i and one connected side structure |b and
said coa E "\ruﬁﬂ E%Mructure 1c and the other connected side structure
Ilb are r L cted together through individual connecting sheet

portions a3, a3; and said connected bottomstructure la, said both

connected side structures |Ib, |Ib, saiLdiggnnected front 10 structure 1i

sai d connected rear structure 1c have the first and second hol | ow
structures 11, 12 of the sane sectional shape and are conprised of a piece

of sheet a.

05

10

15

20

section, and the other hollow portions have a
semicircular, trapezoidal or triangular section reverse

to that of said either hollow portions.

47. A packaging member, comprising:

the connected hollow structure according to any
one of ciaims 1 to 46;

wherein the packaging member is wholly or partly

composed of said connected hollow structure.

48. A packaging member, comprising:

a connected bottom structure la;

a connected side structure lb placed uprightly on
the side of said connected bottom structure la; and

a connected rear structure lc placed uprightly on
the rear of said connected bottom structure la and at
right angle with said connected side structure 1b;

wherein said connected bottom structure:}a, said
connected side structure 1lb and said connected réar
structure lc are respectively composed'of the connected

hollow structure according to claim 19 or 30.

49, A packaging member according to claim 48, wherein
said connected side structure lb is placed on said
connected bottom structure la such that first and second
hollow étructures 11, 12 of said connected side

structure 1lb are substantially at right angles with

and
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first and second hollow structures 11, 12 of said
connected bottom structure la; |
said connected rear structure lc is placed on
said connected bottom structure la such that first and
05 second holléw structures 11, 12 of said cénnected rear
structure lc extend along the first and second hollow
structures 11, 12 of said connected bottom structure la
and are oriented at an angle of 90° with said first and
second hollow structures 11, 12 of said connected bottom
10 structuré; and
said connected side structure 1lb and said
connected rear structure lc are connected to said
connected.bottom structures la through individuai
connecting sheet portions a3, a4; and
15 said connected bottom structure la, said
connected side structure lb and said connected rear
structure lc have the first and second hollow structures

11, 12 of the sé@é sectional shape, and are comprised of

a piece of sheet.

20 50. A packaging member according to claim 48 or 49,
wherein at least parf of the hollow structures having
the partial cifcumferences 14 facing the inside of said
packaging member have the partial circumferences 14 of a

circular arc section.

25 51. A packaging member, comprising:
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the layered connected hollow structure according
to claim 19 of a block shape with the hollow structures

11, 12 of each layer arranged in parallel to each other.

52. A packaging member according to claim 51, wherein
the layered connected hollow strucfure of the block
shape has a hole 1lla‘' fofmed at right angles with the
hollow structures 11, 12 df said connected hollow

structure.

.53. A packaging member according to claim 51 or 52,

wherein the first and second hollow structures 11, 12 of
the connected hollow structure in each layer extend in
parallel to each other in a symmétricai shape in
section, and the connected hollow structures in the
layers adjacent to each other are connected together as

one body and comprised of a piece of sheet.

54. A packaging member, comprising:

a connected bottom structure la;

a pair of connected side structures 1lb, 1b placed

ﬁprightly on both sides of said connected bottom

structure la;

a connected front structure 1i placed uprightly
on the front of said connected bottom structure la and

at right angles with said connected side structures lb;

and
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a connected rear structure lc placed uprightly on
the rear of said connected bottom strudture la-énd at
right angles with said connected side structures 1b;

wherein said connected bottom structure la, both
connected side structures lb, said connected front
structure 1li and said connected rear structure lc are

composed of said connected hollow structure according to

claim 19 or 30.

55. A packaging member according to claim 54, wherein
said connected front structure 1j and said connected
rear structure lc are placed on said connected bottom
structure la such that first and second hollow
séructures 11, 12 of said connected front and rear
structures extend along.first and second hollow
structures 11, 12 of said connected bottom structure la
and are oriented at an angle of 90° with said hollow

structures 11, 12 of said connected front and rear

——structures;

20

25

~“gaid both connected side structures 1lb, lb are
placed on said connected bottom structure la such that
first and second hollow structures 11, 12 of said
connected side structures 1lb are substaﬁtially at right
angles with the first and second hollow structures 11,
12 of said connected bottom structure la;
said connected front structure 1li and said

connected rear structure lc are connected to said
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connected bottom structure 1a_through individual
connecting sheet portions a4, a4;

said connected front structure li and one
connected side structure 1lb and said connected rear
structure lc and the other connected side structure 1lb

are respectively connected together through individual

- connecting sheet portions a3, a3; and

said connected bottom structure la, said both
connected side'structures l1b, 1lb, said connected front
structure 1i and said connected rear structure lc have
the first and second hollow structures 11, 12 of the

same sectional shape and are comprised of a piece of

sheet a.
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ABSTRACT:

CONNECTED HOLLOW STRUCTURE AND PACKAGING MEMBER

| This invention relates to a connected hollow
structure and a packaging member sﬁitable for use as a
cushioning material, a protection frame material,-a core
material of a hollow panel and a carrier for carrying
adsorbents. A connected hollow structure comprises a
large number of hollow structures 10 having an arbitrary
sectional éhape and connected in parallel to each other.
The connected hollow struéture'is formed from a piece of
sheet and takes the shape resembling a unicursal figure
in section. .It is possible to form a connected hollow
structure which shows elasticity and withstanding
strength fit for the purpose and also has a smaller
apparent'specific gravity by properly selecting the
quality of a sheét a, and the sectional shape and size

of the hollow structures 10.



