DESCRIPTION TITLE OF INVENTION: PACKING MAT AND PACKING UNIT USING PACKING MAT
Technical Field [0001] The present invention relates to a packing mat and a packing unit using
packing mat to be used for article packing, particularly, article delivery in home delivery service.
Background Art [0002] When transporting an article, in order to effectively protect the article from
impact s and vibrations that are applied thereto during transportation, normally, a cushioning material
having shock-abs orbing characteri stics such as paper, a plastic sheet, or the like is used to pack the
article, and further, filling is filled in an outer box so as to prevent the article from moving as
appropriate and the article is packed in the outer box. [0003] At the time of sale of a product or
delivery of a product to a manufacturer or repair center of a retail store, "individual packing" is
necessary, that is, it is necessary to pack articles individually and, for increasing the commodity value
of the article, or for protecting the articles, apply@atrappropriate material and container to the articles,
however, when a person requests a home delivery service person to transport a product
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[0001] The present invention relates to a packing mat and a
packing unit using packing mat to be used for article packing,
particularly, article delivery in home delivery service.
Background Art

[0002] When transporting an article, in order to effectively
protect the article fromimpacts andvibrations that are applied
theretoduring transportation, normally, a cushioningmaterial
having shock—absorbing characteristics such aspaper, aplastic
sheet, or the like is used to pack the article, and further,
filling is filled in an outer box so as to prevent the article
from moving as appropriate and the article is packed in the
outer box.

[0003] At the time of sale of a product or delivery of a product
toamanufacturer or repair center of aretail store, “individual
packing” is necessary, that is, it is necessary topack articles
individually and, for increasing the commodity wvalue of the
article, or for protecting the articles, apply an appropriate
material and container to the articles, however, when a person

requests a home delivery service person to transport a product



to be repaired, "individual packing" as in the case of product sale is not necessary, but the product is
only required to be effectively protected from impacts and external forces that may be applied thereto
during transportation. [0004] Patent Document 1 describes a bag using a heat-insulating effect of
foamed granular bodies as a temperature-keeping bag to be used as a shopping bag although it is not
a bag for article transportation. This temperature-keeping bag is a double bag, having an inner bag
portion and an outer bag portion which form a granular body storing portion therebetween and are
freely deformable, and includes a bag main body that is formed so as to store an object to be kept in
temperature, and is non-breathable on at least the side of the outer bag portion of the bag portions,
numerous foamed granular bodies which are stored in the granular body storing portion and gather
together in a close-contact state and turn into a solidified state as the granular body storing portion is
deaerated, apdan.alijatakegnd exhavstpost thatdk prayided intherkag maindzogy and ot
communicatively connected to the granular body storing portion, and includes an air intake valve for
keeping thesdezerated state ot ¢hve granulapbot storimypeitiohs [000%] Thelaffert of thée
temperature-keeping bag described in Patent Document 1 is emphasized in which, by solidifying

numerous f64rned grifdrr Bbaies Et6re dih e YrEANAS b8l stoting P6Hion Adiig e SHape of the
object to b%%pt&t%gg@ggetgg@telggs dye ia (girglilgggg of air.araund the object to be kept in
temperature inside the bag main body is eliminated, and the foamed granular body group can insulate
heat, so that changesdndemperatiseraf theobject te be kept instemperatine-candiel eeciegd for a long
period of time, and by positioning the object to be kept in temperature by the solidified foamed granular
bodies so asfté prévent g em moving mside tHeebag nail PoE§thiebifedtas beke pad
temperatur%c n be pr vented from beingfbdeterif{%ted i% clualitg due to ovefment of_ﬂthe object to be
keptin tempéjra ure! T 6%] TRe ?@r%ﬁg% u?eq-l?eepir?dlgag &e%criBg in %gen'f)ﬁoacﬂmlecn]ﬁ uses the
heat-insulating, effect.of the foamed,gr é%ﬁ@é/tgf%pﬁ@%%‘i%)é%é%@%%%@%‘ﬁ@@&@ of the object
to be kept in temperature by solidifying the foamed granular body group along the shape of the object
to be kept intemperaturénard iveanberexpecteddhat positioning ©fithe objectioinenkeptin
temperature by the solidified foamed granular bodies so as to prevent the object to be kept in

temperaturé fighP RbYiHy Rsiie theBamMaitPbody Will provitieehdtesHly attkatifs AT Bffect but
also a cushioning effect by the solidified.foamed granular hody group, and it can also be expected that
Ctable NOIIRG T 18 Sache St T O v oG4S & Gt SHebs T pECRE SR Satele to be
transportedily hemerdelivary sgrviser [0097] blowaver: the headsngannat be eyveniy distibuted in the
packing mat only by being stored in the bag body of the mat, and particularly, when a
three-dimensiondaeticle dweapped withethe tpadking avét, a portien ofitherpaeking matirises along the
article outer wall surface, and at the rising portion, the beads storing amount inside the packing mat

decreases, %ﬁotﬁlleaﬁae%tpé?ﬁé £388bBHHS AR SbERATTRh Fixel taAge MIIHE Fisiiy EBrt_‘?d?? As a matter
of course, if.the beads, storing amoynt decreases or.heads are !%:%Woﬁ‘%%%'ﬁe the packing, mat cannot

be stably held in close contact with the article, and furthermore , the cushioning effect of the beads
cannot be expegted. itationrtsict state and turn into a solidified state as

the granular body storingportion is deaerated, andanair intake
and exhaust port that is provided in the bag main body and
communicatively connected tothe granular body storingportion,
and includes an air intake valve for keeping the deaerated state
of the granular body storing portion.

[0005] The effect of the temperature-keeping bag described in

Patent Document 1 isemphasizedinwhich, bysolidifyingnumerous



Patent Literature [0008] Patent Document 1: Japanese Published Unexamined Patent Application
No. 2001-321217 Patent Document 2: Japanese Published Examined Patent No. 2847651
Summary of Invention Technical Problem [0009] A problem to be solved by the present invention is
that when an article to be packed is wrapped with a packing mat, beads filled in the packing mat are
unevenly distributed, and the article cannot be stably held at a fixed position, and furthermore, the
cushioning effect of the beads cannot be obtained.

foamed granular bodies stored in the granular body storing
portion along the shape of the object to be kept in temperature,
heat loss due to circulation of air around the object to be
kept in temperature inside the bag main body is eliminated,
and the foamed granular body group can insulate heat, so that
changes in temperature of the object to be kept in temperature
can be reduced for a long period of time, and by positioning
the object to be kept in temperature by the solidified foamed
granular bodies so as to prevent this from moving inside the
bag main body, the object to be kept in temperature can be
prevented from being deteriorated in quality due to movement
of the object to be kept in temperature.

[0006] The temperature-keepingbagdescribed inPatent Document
1 uses the heat-insulating effect of the foamed granular body
group (beads) for temperature keeping of the object to be kept
in temperature by solidifying the foamed granular body group
along the shape of the object to be kept in temperature, and
it can be expected that positioning of the object to be kept
in temperature by the solidified foamed granular bodies so as
to prevent the object to be kept in temperature from moving
inside the bagmain body will provide not only a heat—-insulating
effect but also a cushioning effect by the solidified foamed

granular body group, and it can also be expected that stable



Solution to Problem [0010] In order to solve the above-described problem, the most distinctive feature
of a packing mat according to the present invention is that the packing mat is comprised of a
combination of an airtight outer bag, an air-permeable inner bag incorporated in the outer bag, and
cushion beads filled in the inner bag, wherein necessary portions at regular intervals on opposed
surfaces of a pair of sheet surfaces constituting the inner bag are seamed to confine a fixed amount of
cushion beads in each section surrounded by three or more of junction points adjacent to each other
so as to prevent the beads filled in the packing mat from being unevenly distributed. Advantageous
Effects of Invention [0011] The packing mat according to the present invention can be spread on the
floor or table and wrap an article like a wrapping cloth, store an article and be folded as a storing bag,
or pack an article by sandwiching the article, and when packing an article, even if the packing mat is

partially raisech oribent cushionbeadsdilled in the packingimabare not unevenlydistibuted inside the
inner bag. [0012] Further, by deaerating the inside of the outer bag of the mat in a state where an
article is paekéd;the layer of khercushiont beads insidecthedniver as solieify veldledyaviregra fixed
thickness, the solidified layer of the cushion beads stably supports the packed article, and by the

cushioning gﬁéétvcﬁﬁﬁe 36lidifi& tayer of the cushion beads, the packed article can be effectively
protected frogyimpacts, hreakageand, damage dug o yibrations thatimay g annled thereto during

transportation. Brief Description of Drawings
packing mat only by being stored in the bag body of the mat,

and particularly, when a three-dimensional article is wrapped
with the packing mat, a portion of the packing mat rises along
the article outer wall surface, and at the rising portion, the
beads storing amount inside the packing mat decreases, and in
an extreme case, beads are absent in a fixed range of the rising
portion. As a matter of course, if the beads storing amount
decreases or beads are locally absent, the packing mat cannot
be stablyheldinclosecontactwiththearticle, and furthermore,
the cushioning effect of the beads cannot be expected.
Citation List
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[0013] Figs. 1 are views showing an embodiment of a packing mat according to the present
invention, and Fig. laisaperspective view, and Fig. |b is a sectional view taken along the line A-A in Fig.
la. Fig. 2a and Fig. 2b are views showing modes of junction points provided on the inner bag.

Fig. 3 is a view showing sections formed by the junction points. Figs. 4 are views showing a valve
structure, and Fig. 4a is a plan view and Fig. 4b is a sectional view taken along the line B-B in Fig. 4a.
Fig. 5 is a view showing an example in which a unit is formed by combining a packing mat and an
outer box.

[0009] A problem to be solved by the present invention is that
when an article to be packed is wrapped with a packing mat,
beads filled in the packing mat are unevenly distributed, and
the article cannot be stably held at a fixed position, and
furthermore, the cushioning effect of the beads cannot be
obtained.

Solution to Problem

[0010] In order to solve the above-described problem, the most
distinctive feature of a packing mat according to the present
invention is that the packing mat is comprised of a combination
of anairtight outer bag, anair—-permeable inner bagincorporated
in the outer bag, and cushion beads filled in the inner bag,
wherein necessary portions at regular intervals on opposed
surfaces of a pair of sheet surfaces constituting the inner
bag are seamed to confine a fixed amount of cushion beads in
each section surrounded by three or more of junction points
adjacent to each other so as to prevent the beads filled in
the packing mat from being unevenly distributed.
Advantageous Effects of Invention

[0011] The packing mat according to the present invention can
be spreadonthe floor or tableandwrapanarticle like awrapping
cloth, store an article and be folded as a storing bag, or pack

an article by sandwiching the article, and when packing an



Fig. 6a is a view showing an example in which fixing tapes for fixing the mat wrapping an article to the
outer box i s provided, and Fig. 6b is a view showing a state where the mat wrapping an article is held
by the fixing tapes, and further, the mat wrapping the article is fixed to the outer box by fixing tapes of
the outer box. Fig. 7 is a view showing an example in which fixing tapes for holding an article
wrapping state are also provided on the mat. Figs. 8 are views showing an example in which a
unit is formed by combining the packing mat with a cover sheet, and Fig. 8a is a bottom view, Fig. 8b
is a sectional view taken along the line X-X in Fig. 8a, and Fig. 8c is an example in which the mat is
half-folded to serve as a bag or holder. Fig. 9 is a view showing measurement procedures of
Evaluation 1. Fig. 10 is a view showing measurement procedures of Evaluation 2. Description of
Embodiments [0014] Hereinafter, an embodiment of the present invention is described in detail. In

Fig. 1, a pagking mat,(hereinafter-akbraviated dormat) 110 gecardingite theipreseptinvention is
composed of a combination of an outer bag 1, an inner bag 2, and cushion beads 3 filled in the inner
bag 2 . In thigrembodintertdthe folteredagihistprecessel img arfidt rectangutar bagsshapeby
laminating a pair of rectangular airtight outer sheets la and Ib up and down and sealing the peripheral

edges of the biter'sheets aittighty S ANHive B 1S hittkét¥ed to a portion of the sheet surface of the outer

bag 1. [0012] Further, by deaerating the inside of the outer bag of

the mat in a state where an article is packed, the layer of
the cushion beads inside the inner bag solidify while having
a fixed thickness, the solidified layer of the cushion beads
stably supports the packed article, and by the cushioningeffect
of the solidified layer of the cushion beads, the packed article
can be effectively protected from impacts, breakage and damage
due to vibrations that may be applied thereto during
transportation.

Brief Description of Drawings

[0013]

Figs. 1 are views showing an embodiment of a packing mat
according to the present invention, andFig. la is a perspective
view, and Fig. 1lb is a sectional view taken along the line A-A
in Fig. la.

Fig. 2a and Fig. 2b are views showing modes of junction
points provided on the inner bag.

Fig. 3 is a view showing sections formed by the junction
points.

Figs. 4 are views showing a valve structure, and Fig.



[0015] The inner bag 2 is a stretchable air-permeable bag. The peripheral edges of a pair of
rectangular air-permeable sheets are seamed and processed into a flat rectangular bag shape slightly
smaller than the outer bag. The inner bag 2 filled with the cushion beads 3 is inserted in the outer bag
1. In the present invention, the inner bag 2 has junction points 5 on upper and lower sheet surface s
that form the bag . The junction points 5 are portions at which the upper and lower sheets of the inner
bag 2 are joined integrally in minute ranges at regular intervals in the longitudinal and lateral directions
across the entire surfaces of the upper and lower sheet surfaces as shown in Fig. 2. In this
embodiment, the respective junction points 5 are scattered to the respective positions so that the
positions deviate from each other longitudinally and laterally on a column to column basis in a matrix,
however, they may be aligned longitudinally and laterally as shown in Fig. 2b. [0016] The inner bag 2
is obtained by seaningithe pariherabedges of giripermeable sheets o jpininginecessarygportions of a
bag-shaped knit, and as the sheets of the inner bag used in the present embodiment, a
three-dimenisienal knit donipoisedtofa. frémt-knit fabric and a back knit fabric knitted with fiber yarns,
and a connecting yarn that connects these knit fabrics. As such a knit, for example, there is a

three-dimensional kriiPcalfedDEubie RUSEEP (refibiére FradBmark) mAde Dy AsHRiKadd
Corporation:(refer to gﬁt%r&qwm%ntg)p 100171 gT his kind of three-dimensjonal knit forms a structural
body having substantially independent sections each of which is surrounded by three or more of
several junction poits;preximal doweach ether, thatds, éxHipembedimeanth sections;eaghestirrounded
by four junction points 5, 5, 5, and 5 as shown in Fig. 3, and the knit fabrics are very stretchable, so
that cushiort Bedds<3 edrt be sabstastiy toafiredth @beh éctivA onAdtmg i @spaetve junction
points 5, so thgt %h,e innggbag 2 filled withk}he cushion beads 3 becom%s flat and substantially constant
in thickness. 17 the dase whlere%hg%r?ﬁqersbéjgwilsq‘%rr%ea o%tfﬁevé %\r/ée-otes%ri‘ﬁ%a three=difmensional knit,
when the cyshign beads 3;areenclosed in the-inner bag Z-first, apgpening{pot illugtrated) is provided
at a portion of the inner bag 2, and the cushion beads are pneumatically fed by high-pressure air from
the openingrargan appropriate ambeint of the déads care bewerotobed ib gath-sectioregammecting the
respective junction points 5. The opening is closed later to prevent the cushion beads from flowing-out
and being 16<t. Fhé upperan®®wer sheets forming the inner bag 2 are required to be stretchable,
however, they do not necgs;gri%ly@age té)h%%v I§rr11it f%bri%s.aStrq]tghggl% t%xé[pleg {T}]{aynalscoab% gsed. [0018]
The cushion beads 3 are granular bodies of foar%ed]poi(yeqﬁy ene or foame pollys%/ren%, and may
have any grain sizey owe\ver, he smadley the grain size is. the aaresthe, beadsfittha,shape of an
article. By inserting the air-permeable inner bag 2 filled with the cushion beads 3 into the airtight outer
bag 1, the cushion beads 3 are filled in the sealed space of the outer bag 1. The thickness of the layer
of the cushion beads 3 is restricted according to the height of the inner bag 2, the inner bag 2

becomes a buffer 1y&tSwitl sSibstaftiEiy ESHEtAR Ritke38PaTd the Buterbay 11s Eombined with
the inner bag 2, whereby opfaining.a f'@k@a;r&a (L%'r?é Thevalve 4 proyided onsthe sheet syrface of the
outer bag 1'is composed of a combination of a check valve and an air intake valve. The structure of
the valve 4 isishown in Eiga 4odbedralve: 4is composed of a conbipatiom efl theieheckaradve 6 and the
air intake valve 7, the air intake valve 7 is incorporated in a flow passage at the interior center of a
cylindrical vah@cage 8, and thelciieckvalve 6 i§ incorperatédin & flowspassagedomed Eoncentrically

around the ajr intake valve 7. [0020] The check valve 6 opens when a suction force of a pump is
applied thefbid When (et mirk (EARSEE T 8 nhit 10 AAE fter T A8yt L165es to block

introduction of the gytgide qir jnfo the;mat, 10, apg Ay manual rotation of & cap 9 prpvided en the upper
end of the valve cage 8, the air intake valve 7 is pushed down to open to make it possible to introduce
the outside mirdnigsthedeaerated inside of the mat 10. The deaerated mat 10 becomes solidified and
come s into close contact with the surface of a stored article M and holds the article M at a fixed
position. The planaf SHapesoftfe Butéi-Big aha e hnBFBay are'de's dribedaedBéRg fdctangular by
way o f ex yé%, nglvgver they may be square. The mat 10 may have any shape. [0021] Next, for
transportation as home de ivery service, the mat can be used as an article packing unit by being

combined withthe 1itehox k1 sHerinaftar procedures of wrapping an article with the mat 10 and
packing it in the outer box 11 are described. In Fig. 5a, first, the mat 10 is inserted in



the outer box 11, and as shown In fig. 5b, the mat 10 Is spread over the bottom of the outer box 11,
and the end edges (four corners) of the mat are raised along the Inner walls and hung down to the
outside from the edge of the outer box 11. [0022] Then, the article M to be packed Is put In the outer
box 11 and placed on the mat (fig. 5c), the end edges (four corners) of the mat are folded In the order
shown In fig. 5d and fig. 5e to cover the upper surface of the article M, and while the article M Is
wrapped with the mat 10, a pump 12 Is Inserted In the valve 4 attached to a portion of the outer bag 1
of the mat 10 as shown In fig. 5f, and a handle 13 Is operated to deaerate the inside of the mat 10.
Accordingly, the mat 10 becomes solidified as shown In fig. 5g and comes Into close contact with the
surface of the article M. [0023] In this state, packing is completedby lidding the opening of the outer
box 11 as shown In fig. 5h, however, for transportation as home delivery service, It Is necessary to
prevent the grtiale freraoeving irsigedheonenbax during trarspertationby fixingdhemat 10
wrapping the article M to the outer box 11. figs. 6 show an example In winch fixing tapes 14 for fixing
the mat 10 deappindgdie article M iclthe doterizox 11 age provided. The fixingrtapes 4<re, for
example, hook-and-loop fasteners (Ma%{c Fastener (registered trademark) ) , and Fig. 6a shows an

example in WG EAITS GFfikiRgtapes 14 AeG5todited diPtie 6pposSed et WA Uit el of the outer
box 11 so asdpihs-appasediia.eagh alher. Ja034] On he.aiheptand, i prsieablg fhat fixing tapes
15 for holding an article wrapping state are also provided on the mat'10 as shown in Fig. 7. According
to this example, 4 $hre aHicleadrapping stade; as sbawim & figoGb, opposed erchedgesehthe mat are
fastened to each other by the fixing tapes 15, and then, the pairs of the fixing tapes 14 attached to the
inner walls 6htheCBliter Boxdll dre rststresedhenbper Sidace of i fiat 40 i@ thEdnter box is
lidded. [00 %Al\cco_rdingly, the article wrgpped with thle mat is fixe t@ the outer on %1, f\nd does not
float or tumble inSide the outer bbX eveR if vi%(r:atti%rh uan%rirr?ﬁé‘ﬁctisl are a%lﬁﬁeeg tiereto ﬁurir?g
transportatignand vibratiang and gﬂeaé?é%tﬁﬁtl@%%Q%@EH'&%%@”%&@@@PE@?@ &ike @psorbed by
the buffer layer of the cushion beads 3 substantially solidified inside the mat 10. To unpack the article

delivered tosa destinatior, itk tid pf the oménteox 1issaopenede the fixengotapes A4 amd tIibeare
unfastened, the cap 9 of the valve 4 is rotated to push the air intake valve 7 down to open the flow
passage, aftd Bftbugh e fisw Passafe e BUtSIEE alr-is introduced into the mat 10. [0026] By the

introduction of ide air, the capacity ins ide the mat 10_increases and-the filling dens ity of the
S o R S ety R et

. r
cushion bea creases, the ma(% O'is relaxe en e artlciaegM can %e taken out

of the outerdox; 1l by gasily Qpenirgathe matsk0 - {024 Jihusy when thermat isiwtilized-asa packing
unit, the outer box 11 is a box that stores and fixes the mat 10 wrapping the article M to be packed,
and the mat 1@ aceomiity torthepresentdaventionsolidifies alorerthersunface shape of dipearticle N1
while wrapping the article N1 to be packed, and become s a buffer layer that comes into close contact

with the surface?dfthd aiticié Mo prGtact e Atk ©ag. The inner bag 2 filled

with the cushion beads 3 is inserted in the outer bag 1. 1In
the present invention, the inner bag 2 has junction points 5
onupper and lower sheet surfacesthat formthebag. The junction
points 5 are portions at which the upper and lower sheets of
the inner bag 2 are joined integrally inminute ranges at regular
intervals in the longitudinal and lateral directions across
the entire surfaces of the upper and lower sheet surfaces as
shown in Fig. 2. In this embodiment, the respective junction

points 5 are scattered to the respective positions so that the



[0028] The example of use as a packing unit is not limited to the combination with the outer box. The
mat can be used as a bag by being combined with a cover sheet. In this case, as shown in Fig. 8a and
Fig. 8b, a cover sheet 16 is a rectangular sheet longer than the entire length of the bag, the mat 10 is
layered on the sheet surface of the cover sheet while leaving a portion of the cover sheet that serves
as a flap 17, and the cover sheet is joined to the mat 10 integrally to cover one surface of the mat 10,
the mat 10 is half-folded together with the cover sheet 16 so that the exposed surface of the mat 10
comes to the inner side, and both side edges are joined or sealed so as to become openable and
closable as shown in Fig. 8c. Accordingly, the half-folded mat 10 becomes a bag (or holder), and the
flap 17 becomes a lid that closes the opening of the bag. By storing the article M in the bag and
deaerating and solidifying the inside of the mat 10, the solidified layer holds the packed article M at a

fixed positigs, dhe selidifieg Jayarsemves as arbuffaclayesitg protecttheipaskediarticle M from impacts
and vibrations that may be applied thereto from the outside. [0029] (Evaluation Examples) The

beads weredfilled iotherinnerbag formet of athieedimehsional knitcarabeads disteluiion
unevenness and foldability were evaluated as described below when the beads filling amount was

changed. TR& tHREdinTengional kit of theiiffler B4G WakMadé of POiYRste? withFinetess of 75
deniers, haq gxterpaldimansions BB%OQO{E%%QQPQéH%thé%Eﬁ d:hack knitting patterns were

repeating dot patterns, the dot portion had a diameter of 10 mm, the distance between dots was 50
mm, and the&teth weaight was 20h«gh iscthereushiorobesdds, foam beadsseffoamesrpolyethylene,
having a foaming ratio of 30 3% and a grain size of 4.5 mm 10% were used. [0030] The evaluation
method is a®ffolload (B ERaridtibhtl) Evaluatohvh Bistiiticr Unkeehness opag used

in the present embodiment, a three-dimensional knit composed
of a front knit fabric and a back knit fabric knitted with fiber
yarns, and a connecting yarn that connects these knit fabrics.
As such a knit, for example, there is a three-dimensional knit

n”

called “Double Russel (registered trademark)” made by Asahi
Kasei Corporation (refer to Patent Document 2).

[0017] This kind of three-dimensional knit forms a structural
body having substantially independent sections each of which
is surrounded by three or more of several junction points
proximal to each other, that is, in this embodiment, sections
each surrounded by four junction points 5, 5, 5, and 5 as shown
in Fig. 3, and the knit fabrics are very stretchable, so that
cushion beads 3 can be substantially confined in each section
connecting the respective junction points 5, so that the inner
bag 2 filled with the cushion beads 3 becomes flat and

substantially constant in thickness. 1In the case where the

inner bag is formed of the above-described three-dimensional



Cushion Beads inside Inner Bag <Method> The left, right, and central upper ends of the inner bag
containing beads evenly flattened were respectively fixed to a vertical wall surface as shown in Fig. 9,
and after this state was left for 5minutes, displacement amount of the beads inside the inner bag was
measured. Three points at the left end, the right end, and the central portion were measured and it
was judged whether the measured results were good (A), not good (B), or bad (C) according to the
following criteria. <Judgment criteria> The beads displacement amount X of O or more and less
than 5% with respect to the height L of the inner bag placed vertically was judged as good (A) , the
beads displacement amount X of 5% or more and less than 10% was judged as not good (B), and the
bead displacement amount X of 10% or more was judged as bad (C). The judgment results are shown
in Table 1. [0031] (2) (Evaluation 2) Evaluation on Foldability of Inner Bag

knit, when the cushion beads 3 are enclosed in the inner bag
2 first, an opening (not illustrated) is provided at a portion
of the inner bag 2, and the cushion beads are pneumatically
fed by high-pressure air from the opening and an appropriate
amount of the beads can be enclosed in each section connecting
the respective junction points 5. The opening is closed later
to prevent the cushion beads from flowing-out and being lost.
The upper and lower sheets forming the inner bag 2 are required
to be stretchable, however, they do not necessarily have to
be knit fabrics. Stretchable textiles may also be used.
[0018] The cushion beads 3 are granular bodies of foamed
polyethylene or foamed polystyrene, andmay have any grain size,
however, the smaller the grain size is, the more the beads fit
the shape of an article. By inserting the air-permeable inner
bag 2 filled with the cushion beads 3 into the airtight outer
bag 1, the cushion beads 3 are filled in the sealed space of
the outer bag 1. The thickness of the layer of the cushion
beads 3 is restricted according to the height of the inner bag
2, the inner bag 2 becomes a buffer layer with a substantially
constant thickness, and the outer bag 1 is combined with the
inner bag 2, whereby obtaining a flat mat.

[0019] The valve 4 provided on the sheet surface of the outer

bag 1 is composed of a combination of a check valve and an air

10



<Method> The inner bag containing beads evenly flattened was folded into four as shown in Fig.
10, and a plane table was placed thereon and measurement was performed. The thickness at the
corner that was folded twice when the inner bag was folded into four was measured. <Judgment
Criteria> The thickness X of less than +10% at the corner folded twice when the inner bag was
folded into four with respect to a thickness four times the thickness of the inner bag containing beads
evenly flattened was judged as good (A), the thickness X of +10% or more and less than +15% was
judged as not good (B), and the thickness X of +15% or more was judged as bad (C). The judgment
results are shown in Table 1.

intake valve. The structure of the valve 4 is shown in Fig.

4. The valve 4 is composed of a combination of the check valve
6 andtheair intakevalve 7, theairintakevalve 7is incorporated
in a flow passage at the interior center of a cylindrical valve
cage 8, and the check valve 6 is incorporated in a flow passage
formed concentrically around the air intake valve 7.

[0020] The check valve 6 opens when a suction force of a pump
is applied thereto when deaerating the inside of the mat 10,

and after the deaeration, closes to block introduction of the
outside air into the mat 10, and by manual rotation of a cap
9 provided on the upper end of the valve cage 8, the air intake
valve 7 is pushed down to open to make it possible to introduce
the outside air into the deaerated inside of the mat 10. The
deaeratedmat 10 becomes solidified and comes into close contact
with the surface of a stored article M and holds the article
M at a fixed position. The planar shapes of the outer bag and
the inner bagaredescribedasbeingrectangular by way of example,
however, they may be square. The mat 10 may have any shape.

[0021] Next, for transportation as home delivery service, the
mat can be used as an article packing unit by being combined
with the outer box 11. Hereinafter, procedures of wrapping
an article with the mat 10 and packing it in the outer box 11

are described. 1In Fig. 5a, first, the mat 10 is inserted in
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[0032] [Table 1] Beads content Distribution unevennessof beads Foldability of inner bag

the outer box 11, and as shown in Fig. 5b, the mat 10 is spread
over the bottom of the outer box 11, and the end edges (four
corners) of the mat are raised along the inner walls and hung
down to the outside from the edge of the outer box 11.
[0022] Then, the article M to be packed is put in the outer
box 11 and placed on the mat (Fig. 5c), the end edges (four
corners) of the mat are folded in the order shown in Fig. 5d
and Fig. 5e to cover the upper surface of the article M, and
while the article M is wrapped with the mat 10, a pump 12 is
inserted in the valve 4 attached to a portion of the outer bag
1 of the mat 10 as shown in Fig. 5f, and a handle 13 is operated
to deaerate the inside of the mat 10. Accordingly, the mat
10 becomes solidified as shown in Fig. 5g and comes into close
contact with the surface of the article M.

[0023] Inthis state, packingiscompletedby liddingthe opening
of the outer box 11 as shown in Fig. 5h, however, for
transportation as home delivery service, it is necessary to
prevent the article from moving inside the outer box during
transportation by fixing the mat 10 wrapping the article M to
the outer box 11. Figs. 6 show an example in which fixing tapes
14 for fixing the mat 10 wrapping the article M to the outer
box 11 are provided. The fixing tapes 14 are, for example,

hook—-and-loop fasteners (Magic Fastener (registered

12



g/bag Evaluation 1450 C A

trademark)), and Fig. 6a shows an example in which pairs of
fixing tapes 14 are provided on the opposed inner wall surfaces
of the outer box 11 so as to be opposed to each other.
[0024] On the other hand, it is preferable that fixing tapes
15 for holding an article wrapping state are also provided on
the mat 10 as shown in Fig. 7. According to this example, in
the article wrapping state, as shown in Fig. 6b, opposed end
edges of the mat are fastened to each other by the fixing tapes
15, and then, the pairs of the fixing tapes 14 attached to the
inner walls of the outer box 11 are fastened to the upper surface
of the mat 10 and the outer box is lidded.

[0025] Accordingly, the article wrapped with the mat is fixed
to the outer box 11, and does not float or tumble inside the
outer box even if vibrations and impacts are applied thereto
during transportation, and vibrations and impacts that may be
applied during transportation are absorbed by the buffer layer
of the cushion beads 3 substantially solidified inside the mat
10. To unpack the article delivered to a destination, the 1id
of the outer box 11 is opened, the fixing tapes 14 and 15 are
unfastened, the cap 9 of the valve 4 is rotated to push the
air intake valve 7 down to open the flow passage, and through
the flow passage, the outside air is introduced into the mat

10.

13



Evaluation 2 460 C A Evaluation 3470 B

[0026] By the introduction of the outside air, the capacity
insidethemat 10 increasesandthefillingdensityof thecushion
beads 3 decreases, the mat 10 is relaxed and softened, so that
the article M can be taken out of the outer box 11 by easily
opening the mat 10.

[0027] Thus, when the mat is utilized as a packing unit, the
outer box 11 is a box that stores and fixes the mat 10 wrapping
the article M to be packed, and the mat 10 according to the
present invention solidifies along the surface shape of the
article Mwhile wrapping the article M to be packed, and becomes
a buffer layer that comes into close contact with the surface
of the article M to protect the article.

[0028] The example of use as a packing unit is not limited to
the combination with the outer box. The mat can be used as
a bag by being combined with a cover sheet. 1In this case, as
shown in Fig. 8a and Fig. 8b, a cover sheet 16 is a rectangular
sheet longer than the entire length of the bag, the mat 10 is
layered on the sheet surface of the cover sheet while leaving
a portion of the cover sheet that serves as a flap 17, and the
cover sheet is joined to the mat 10 integrally to cover one
surface of the mat 10, the mat 10 is half-folded together with
the cover sheet 16 so that the exposed surface of the mat 10

comes to the inner side, and both side edges are joined or sealed
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A Evaluation 4 480 A A Evaluation 5 490

SO as to become openable and closable as shown in Fig. 8c.
Accordingly, the half-folded mat 10 becomes a bag (or holder),
and the flap 17 becomes a 1lid that closes the opening of the
bag. By storing the article M in the bag and deaerating and
solidifying the inside of themat 10, the solidified layer holds
the packed article M at a fixed position, the solidified layer
serves as a buffer layer to protect the packed article M from
impacts and vibrations that may be applied thereto from the
outside.

[0029] (Evaluation Examples)

The beads were filled in the inner bag formed of a
three—-dimensional knit, and beads distribution unevenness and
foldability were evaluated as described below when the beads
filling amount was changed. The three-dimensional knit of the
inner bag was made of polyester with fineness of 75 deniers,
had external dimensions of 1000 mm X 1000 mm, the front and
back knitting patterns were repeating dot patterns, the dot
portion had a diameter of 10 mm, the distance between dots was
50 mm, and the cloth weight was 205 g. As the cushion beads,
foam beads of foamed polyethylene, having a foaming ratio of
30 #3% and a grain size of 4.5 mm *10% were used.

[0030] The evaluation method is as follows.

(1) (Evaluation 1) Evaluation on Distribution Unevenness of

15



A A Evaluation 6 500 A B Evaluation 7

Cushion Beads inside Inner Bag
<Method>
* The left, right, and central upper ends of the inner bag
containing beads evenly flattened were respectively fixed to
a vertical wall surface as shown in Fig. 9, and after this state
was left for 5 minutes, displacement amount of the beads inside
the inner bag was measured.
* Three points at the left end, the right end, and the central
portion were measured and it was judged whether the measured
results were good (A), not good (B), or bad (C) according to
the following criteria.
<Judgment criteria>

The beads displacement amount X of 0 or more and less
than 5% with respect to the height L of the inner bag placed
vertically was judged as good (A), the beads displacement amount
X of 5% or more and less than 10% was judged as not good (B),
and the bead displacement amount X of 10% or more was judged
as bad (C). The judgment results are shown in Table 1.
[0031] (2) (Evaluation 2) Evaluation on Foldability of Inner
Bag
<Method>

The inner bag containingbeads evenly flattened was folded

into four as shown in Fig. 10, and a plane table was placed
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510 A C Evaluation 8 520

thereon and measurement was performed. The thickness at the
corner that was folded twice when the inner bag was folded into
four was measured.
<Judgment Criteria>
The thickness X of less than +10% at the corner folded
twice when the inner bag was folded into four with respect to
a thickness four times the thickness of the inner bag containing
beads evenly flattened was judged as good (A), the thickness
X of +10% or more and less than +15% was judged as not good
(B), and the thickness X of +15% or more was judged as bad (C).
The judgment results are shown in Table 1.

[0032] [Table 1]

Beads content |Distribution Foldability of
g/bag unevenness of | inner bag
beads

Evaluation 1 450 C A

Evaluation 2 460 C A

Evaluation 3 470 B A

Evaluation 4 480 A A

Evaluation 5 490 A A

Evaluation 6 500 A B

Evaluation 7 510 A C

17



A C [0033] As is clear from the results shown in Table 1, when the beads content was 480 to 490
gper bag, both of beads distribution unevenness and foldability were judged as good (A). In each
of the bent state, the folded state, and the raised state of the mat according to the present invention
when the mat is folded like an envelope to wrap an article, processed into a bag shape to store an
article, or half-folded to sandwich an article, the thickness of the beads layer stored in the inner bag
does not greatly change, and even after the deaeration, the thickness is maintained substantially
constant and the cushioning effect is secured, so that the article can be stably held. Industrial
Applicability [0034] A packing mat according to the present invention can be widely utilized for
transportation of a commodity by a mover company or a home delivery service company, delivery of a
commodity-from-a-department store-or retait-store, transportation-of artictes-and-papersbetween a
factory andmanoffice agyvell as delivery of a commodity from a retail stqre or a mass retailer to a
purchaser, delivery of an arficle from a user of the article to a repair center so as to repair the

[0033] As is clear from the results shown in Table 1, when the

beads content was 480 to 490 g per bag, both of beads distribution
unevenness and foldability were judged as good (A).

In each of the bent state, the folded state, and the raised
state of the mat according to the present invention when the
mat is folded like an envelope to wrap an article, processed
into a bag shape to store an article, or half-folded to sandwich
an article, the thickness of the beads layer stored in the inner
bag does not greatly change, and even after the deaeration,
the thickness is maintained substantially constant and the
cushioning effect is secured, so that the article can be stably
held.

Industrial Applicability

[0034] A packing mat according to the present invention can
be widely utilized for transportation of a commodity by a mover
company oOr a home delivery service company, delivery of a
commodity from a department store or retail store,
transportation of articles and papers between a factory and
an office as well as delivery of a commodity froma retail store
or a mass retailer to a purchaser, delivery of an article from

a user of the article to a repair center so as to repair the
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article, return of a repaired product from a repair center to a client. Reference Signs List [0035]
1:Outerbag, la, Ib:Outer sheet, 2: Innerbag, 3: Cushion beads, 4: Valve, 5:Junctlonpolnt,
6:Checkvalve, 7: Air Intake valve, 8: Valve cage, 9: Cap, 10: Mat, 11: Outer box, 12: Pump, 13:
Handle, 14, 15: Fixing tape, 16: Cover sheet, 17: Flap, M: Article CLAIMS 1.A packing mat

comprising: an outer bag, an inner bag,

article, return of a repaired product from a repair center to

a client.

Reference Signs List

[0035] 1: Outer bag, la, 1b: Outer sheet, 2: Inner bag, 3: Cushion
beads, 4: Valve, 5: Junction point, 6: Check valve, 7: Air intake
valve, 8: Valve cage, 9: Cap, 10: Mat, 11: Outer box, 12: Pump,

13: Handle, 14, 15: Fixing tape, 16: Cover sheet, 17: Flap,

M: Article
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and cushion beads, wherein the outer bag is an airtight bag that stores the inner bag, and has a
valve, the valve is a combination of a check valve and an air intake valve, the check valve
opens when a suction force is applied thereto when deaerating the inside of the outer bag, and after
the deaeration, closes to block introduction of the outside air into the outer bag, the air intake
valve is opened by a manual operation to introduce the outside air into the de aerated inside of the
outer bag, the inner bag is a stretchable air-permeable bag, and has junction points on upper and
lower sheet surfaces forming the bag, the junction points are portions at which the upper and
lower sheet surfaces are joined integrally in minute ranges at regular intervals in the longitudinal and
lateral directions across the entire upper and lower sheet surfaces of the inner bag,

CLAIMS

1. A packing mat comprising: an outer bag, an inner bag,
and cushion beads, wherein

the outer bag is an airtight bag that stores the inner
bag, and has a valve,

the valve is a combination of a check valve and an air
intake valve,

the check valve opens when a suction force is applied
thereto when deaerating the inside of the outer bag, and after
the deaeration, closes to block introduction of the outside
air into the outer bag,

the air intake valve is opened by a manual operation to
introduce the outside air into the deaerated inside of the outer
bag,

the inner bag is a stretchable air-permeable bag, and
has junction points on upper and lower sheet surfaces forming
the bag,

the junction points are portions at which the upper and
lower sheet surfaces are joined integrally in minute ranges
at regular intervals in the longitudinal and lateral directions
across the entire upper and lower sheet surfaces of the inner
bag,

the cushion Dbeads are granular bodies having

20



the cushion beads are granular bodies having shock-absorbing characteristics, and a fixed amount of
the cushion beads are filled in the inner bag and substantially confined in sections each of which
connects three or more of several junction points, the inner bag filled with the cushion beads
becomes a flat buffer layer with a substantially fixed thickness, and inserted in the outer bag. 2. The
packing mat according to Claim 1, wherein the respective junction points are scattered to the
respective positions so that the positions deviate from each other longitudinally and laterally on a
column to column basis in a matrix, or the positions are aligned longitudinally and laterally, and the
cushion beads are substantially confined in sections each of which is surrounded by four junction
points adjacent to each other. 3. The packing mat according to Claim 1, wherein the sheets of the
inner bag are a three-dimensional knit composed of a front knit fabric and a back knit fabric knitted

with fiber yayns candi 8 sonpesting-yarndbateanniects thesknit fabries:c4. Ehe paeking mataccording to
Claim. 3, wherein the cushion beads are pneumatically fed by high-pressure air from an opening

provided at@usdriion db¢zelhner bagidndeenclosédiin sectionsiwonnecting thies tespettive junction
points. confined in sections each of which connects three or more of
several junction points,

the inner bag filled with the cushion beads becomes a
flat buffer layer with a substantially fixed thickness, and
inserted in the outer bag.
2. The packing mat according to Claim 1, wherein the
respective junction points are scattered to the respective
positions so that the positions deviate from each other
longitudinally and laterally on a column to column basis in
a matrix, or the positions are aligned longitudinally and
laterally, and the cushion beads are substantially confined
in sections each of which is surrounded by four junction points
adjacent to each other.
3. The packing mat according to Claim 1, wherein the sheets
of the inner bag are a three-dimensional knit composed of a
front knit fabric and a back knit fabric knitted with fiber
yarns, and a connecting yarn that connects the knit fabrics.
4. The packing mat according to Claim 3, wherein the cushion
beads are pneumatically fed by high—-pressure air froman opening

provided at a portion of the inner bag and enclosed in sections

connecting the respective junction points.
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5. A packing unit using the packing mat according to any one of Claims 1, 2, 3, and 4, comprising a
combination of the packing mat and an outer box, wherein the outer box is a box that stores and
fixes the packing mat wrapping an article to be packed, and is then lidded, and the packing mat
solidifies along the surface shape of the article while wrapping the article to be packed, and is brought
into close contact with the surface of the article and serves as a buffer layer to protect the article. 6. A
packing unit using the packing mat according to any one of Claims 1, 2, 3, and 4, where the packing
mat is combined with a cover sheet, wherein the packing mat is layered on the sheet surface of the
cover sheet while leaving a portion of the cover sheet that serves as a flap, and the cover sheet is
joined to the packing mat integrally to cover one surface of the mat, the mat is half-folded together with
the cover sheet so that the exposed surface of the mat comes to the inner side, and both side edges

are joined oy sealed spasktorhecome openaklie and glesable.g mat according to any
one of Claims 1, 2, 3, and 4, comprising a combination of the
packing mat and an outer box, wherein
the outer box is a box that stores and fixes the packing
mat wrapping an article to be packed, and is then lidded, and
the packing mat solidifies along the surface shape of
the article while wrapping the article to be packed, and is
brought into close contact with the surface of the article and
serves as a buffer layer to protect the article.
6. A packing unit using the packing mat according to any
one of Claims 1, 2, 3, and 4, where the packing mat is combined
with a cover sheet, wherein the packing mat is layered on the
sheet surface of the cover sheet while leaving a portion of
the cover sheet that serves as a flap, and the cover sheet is
joined to the packing mat integrally to cover one surface of
the mat, the mat is half-folded together with the cover sheet
so that the exposed surface of the mat comes to the inner side,
and both side edges are joined or sealed so as to become openable

and closable.
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