
SPECIFICATION  TITLE OF THE INVENTION: ARTICLE PACKAGING UNIT' Technical
Field [000 11 The re sent invention relates to an article packaging unit
suitable for delivery of an article, specifically, a large-sized article,
Background FIrt L0002] When transporting an article, in. order to
effectively protect. the article from impacts and vibrations  that may be
applied thereto during transportation, normaily a. cushioning material.
having shock-sorbing: characteristics/characteristics such as paper,
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 art icle from
moving as appropriate and the article is packed in the outer box. 



[0003] For example, when, a comparatively large -sized article such as a
desktop personal computer is transported, there i5 a case where the article
is delivered from a factory to a distributor or a mass retailer as a
destination of shipment and a case where the article is delivered to a home
of a purchaser who purchased the article from a mass retailer. Recently, in
home-delivery- services, requests for delivery of products such as desktop
personal computers, notebook computers, and digital  cameras to
manufacturers and repair centers of mass retailers have rapidly increased.
These products are normally packed in exclusive packing boxes when
consumers purchase the products from mass retailers and retail stores, and
if the boxes are not disposed of but are left as they are, they can be
reused at the time of request for repair, however, in actuality, such boxes
are disposed of immediately after the purchase of the products, so that in
the case of request for repair, an available is used. (0004] Of course,
home delivery service companies prepare boxes of various sizes to meet
customer requests, however, the sizes and shapes of products are diverse,
and it is difficult to satisfactorily pack all products in boxes that home
delivery service companies prepare. [0005] A product packing state differs
between the time of sale of the product and the time of request -for repair
of the product Specifically, at the time of sale of a product that will be
requested to be delivered to a manufacturer or repair center of a retail
store, individual packing is necessary, that is, it s necessary to pack
articles individually and, for increasing the commodity value of the
article, apply an appropriate material and container for protecting the
articles to the articles, however, when a person requests a home delivery
service person  



to transport a product:. to be repaired. "in dra dual packing" as in the
case of product sale is not necessary, but the p r 0 du ot must be
effectiveiy protected from impacts and external forces that may be applied
thereto during transportation,  [0006] Therefore, when delivering a. El
article to a. manufacturer or a repair center of a mass retailer,
itconvenient that the article is put in an a.vaila'ole empty box or bag and
directly. transported,a simple cardboard box, paper bag or vin.y1 bag
cannot: secure safety against impacts etc. Wh.en. using a bag, a special
measure for protecting a product: from impacts is necessary. For example,
Patent Document I describes a package including a bag-shaped article
storing portion for storing articles and a bag-shaped ,gu.shioninq portion
which is connected to at least a portion of the periphery of the article
storing pO? tion and reduces im.pacts appli.ed from the outside to the
arti.c.le storin.g portion by cushioning materials sealed..rnside. [0007 ]
Pa tent. Document. 2descr .1 bes abaqusingr a he.: a t Ft S a t nq 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 bat; is a double bag, having an inner bag portion and
an outer bag portion which form a granular body storing portion
therebetween and are frec-3Iy deformable, and inci.udes a bap; 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,
and an air intake and exhaust port that is provided in the bag main body
and communicatively connected to the granular body storing portion, and
includes an air intake valve for keeping the deaerated state of the
granular body storing portion, 



[0008] The et fect of the temperature-keeping bag described in Patent
Document 2 is emphasized in which, by solidifying numerous foamed granular
bodies stored in the granular body storing portion along the shape of the
object to be kept in remperature, 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 to temperature  [00091 The
temperature-keeping bag described in Patent Document 2 uses the
heat-insulating effect of the foamed granular body group for temperature
keeping of the object to be kept in temperature by solidifying the foamed
granular boo.y 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 :anu1.a.r bodies so as to
prevent the objiect to be kept in temperature fxbm.mbving inside the bag
main 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 holding of the article at a fixed position
will provide a great effect in packing of the art role to be transported by
home delivery service. Prior Art Documents Patent Documents  [0010] Patent
Document 1: Japanese Published Unexamined Patent Application No. 2008-74451



Patent Document 2: -Japanese .Publisned Unexamined Patent Apblicatioh No,
2001-321217 SUMMARY OF TEl INVENTION Problem to be Solved by the invention
[0011] However, although it can he expeted that positioning of the object
to be kept in temperature b the solidified foamed granular bodies so as to
prevent. the object to be kept in temperature from moving inside the bag
main body orill provide not only a heat-insulating effect but also a
cushioning off neither the idea of effective utilization of this function
nor the idea of effective utilization of the foamed granular bodies
solidified by decoration for shape-keeping and holding.of an article is
approved. When packing an article to be transported by home delivery
service, the biggest challenge is to stably hold the article (product)
inside a bag or box and effectively protect the article (product) from
vibrations arid impacts that may be applied thereto during trane'portation.
Means for Solving the Problem 



[0012; ]:n order to solve the above-des cribed probl em, the bt.ggest
feature of the present invention is that a combihatipn of an outer box and
a packaging mat formed by filling cushioningCoo.thie s in an airtight bag
is used, and by solidifying the cushioning bodies by deaerating the inside
of the packaging mat, the 'flat is fixed to the surface, of a product
stored in the outer box, and thb product is stably held between the
packaging mat and tne outer box by fixing the solidified mat to the outer
box_  Effects of the Invention [0013] In an article packaging unit
according to the present invention, the surface of a p ac kaging mat: s
brought into contact with the surface of an article stored, the packaging
mat is solidified. along the surface shape of the article by deae rat i nq
the inside of the bag ann supports at least one surface of the article, and
a cushioning ef fect is generated by the solidification. of cushioning
bodies, and the product can be safely protected from impacts and vibrations
that may be applied thereto during transportation, and a home delivery
service person carries the article packaging unit according to the present
inventi.cn and a pump to a consolidating point when picking-up the
article,. a ad can easily -[.2aCk the article by boxing the article and
de:aerating the inside of the packaging mat. with the pump at the
consolidating point, and at a delivery destination, by opening the outer
box and deaerating the inside of the packaging mat: by u.sin.g a pum.p, the
article Ca It be easily unpacked. 



[0014] In particular, according to the present invention, a cushion that
supports an article is 4.nstalled in advance in the outer box, and by
supporting another surface al-the article supported by the cushion by the
solidified, packaging mat, the a.rt :lois is stably supported inside the
outer box by using both  the cushion and the solidified packaging mat, and
the article can be effectively protected from impacts and vibrations that
may be applied to the package box during transportation. [0015] Further, by
attaching the packaging mat to the inner surface of the inner lid of the
outer box, the article can be taken out from and out into the outer box in
a state where the inner lid is opened, and by closing the inner lid in a
state where the article is stored in the outer box, the packaging mat can
be made to fit the surface shape of the article, and by deaerating the
inside of the packaging mat in this state, the article can be fixed and
held at a fixed position by the solidified packaging mat By packing the
pump inside the same inner lid, it can be prevented that the pump is lost
and forgotten to be carried, which would result in the impossibility of
packing and unpacking. BRIEF DESCRIPTION OF THE DRAWINGS [0016] Fig. 1 is
an exploded view of an article packaging unit showing Example 1 of the
present invention. Fig, 2 is a sectional view of a packaging mat. Fig, 3 is
a perspective view of an inner lid. Fig. 4 is a view showing a state where
the packaging mat 



is attached to the inner lid. Fig. 5 is a view showing a. state where the
inner lid to  which the packaging mat is attached is attached to a boz.
Main b dy of an outer box,        Figs, 6 are views showing a structure of
a valve, Fig. 6 (a) shows a state where a check valve is opened, Fig. 6 (b)
shows a state where an air intake valve is opened, and Fig. 6(c) shows a
state where the valve opening operation of the air intake valve is
disabled. Fig, 6 (a) and Fig.. 6 (b) show a front center longitudinal
section of the valve, and Fig. shows a side center Longitudinal section of.
the same.        Figs. 7 are perspective views of the valve, Fig. 7 (a) is
a view showing a position of a. knob at which the air intake valve is
openable, and Fig, 7 (o) is a. vi.Efa showing a state where tl-le valve
opening operation of the air .intalte valve is disabled by rotating the
knob. 



P.tcl 3 (a) to Fin. 8 (g) are views showing steps of storing and packing an
article in an outer box in order ,        Fig. Pis a view showing a state
where an article is pac bed in an otter box.        Fig, 10 (a) to Fig 10
(e) are views showing steps of unpacking an article.. Best Mode for
Carrying Out the invention CO-Li Hereinafter; an embodiment of the present
invention be desciibed in detail, In Fig. 1, an article packaging unit  



apc.or ding to the present invent ion includes at least a combination of an
outer boa I and a packaging mat 2. The outer box 1 is a hollow square
container tThat stores an article to be pa cked , and the pa c kag rig mat
2 is formed by filling cushioning bodies 5 in an airtight bag as shown in
Fig. 2, and at least a portion of the packaging maths removably attached to
the inside of the outer box 1 and has a valve 7,  [00181 The cushioning
bodies 5 have a :iinction to bring the packaging mat into close contact
with the surface of the article and -reduce impacts to be applied to an
article from the outside by fitting the shape of the article packed with
the pa.c.kag .1_ g mat and increasing the filling density inside the bag
body when the air inside the bag body of the packaging mat is deaerated
anti the internal capacity of the bag body is reduced, and the valve 7
consists of a combination of a check valve and an air intake valve as
described later, and as shown in Figs. 4, the check valve 9 opens when a
suction force of a pump is applied when deaeratind the inside of the
packaging mat 2, and after the dpaeration, closes to block introduction of
the outside: air into the packaging mat 2, and the air intake valve 10
makes it possible to introduce the outside air into the inside of the pac
keg nq mat: 2 dea er a. t ed. by a man u a.1 valve opening ope r at ion The
0:sae:rated packaging mat 2 becomes solidified and comes into  close.
contact with the surface of an article P stored in. the outer trag 1 and
holds the article P at a fixed position-[0019] The outer Pox I. has a
cushion. 4 inside, The cushion 4 holds the article P stored in the outer
box 1 in conlunction wlic2.:p.rdie solidit/iE.m:Pcia.c.kanring imid: 2 at
m: i:. ized positmi.on .. Puncher. the outer box I has a met holder shown
as an inner lid 3 in                        holder suppor ts the
pack.ailliriQ Ina.t.. 2 and pres:ses a portion ot the packaging mat aqa
i7:15.3t thcz.= :E.:Uri:ace ot tne-i apt lisle P stored in the outer box I
before the inside of nhe pac2NmTing mat 2 is deaerated, The packaging mat 2
pressed against the surface of the stored article P wraps the article P and
becomes solidified when the air inside is deaciciMd, and stably. holds the
article P at a fixed .position inside the outer box 1... L 0 02 '1 ti.,
.,., at ta chin g tine mat ha IA er as an inne.:ir: iinl...3 to an (open 1
ni..-4 of the cuter box 1 in an operable and closable manner, the
b,ackagj.n.q nia.t 1: can be Tilade to fit. three or more of the surfaces
of the article stored in the outer box when the inner 1 id 3 is closed,
Example I  [0e21] An example of the present invention is shown in Fig, I.
in tiiis ezairple, the article packaging unit includes a combligation of an
otoir box I, a parikagLng Mat 2, a.idd an iiiner /id 3, The outer box 1 is
a container for storiing an aditicie, 



and in this exam.ple, the outer box I. consistS of a box main body la and
an outer lid lb, and the box main body la is a hollow square container
opened. from a portion of the front surf a C e to a portion of the upper
surface, and the outer lid lb is joined to an upper edge opening edge of
the box main body la so as to rise and fall to open and close the opening
of the box main body la. In this example, inside the box main body la, two
protrusions of .Eoamed plastic with a fixed thickness are provided. at a
fixed interval across the bottom surface and the back surface of the inside
of the box main body la as a. cushion 4 that supports the stored article.
10 02 2 The r),E;.::: Ica oin.g mat 2 is formed by filling ou h n trig
bodies .5 in an airtight bac: formed by laminating- a rectangular surface
sheet 2a and backs.ide sheet 2b that are airtight up and down and. seaiing
the peripheral edges as shown in Fig, 2, and the outer surface of the
surface sheet 2a is covernd by an outer sheet 6 and has a valve 7.  [002:3;
The cushioning bodies 5 have a function to reduce impacts to be applied, to
a.n article, from the outside by bringing the mat 2 into close contact:
with the surface of the article by fitting the shape of the article packed
with the packa.gini mat 2 and increasing the filling density inside the bag
body when the air inside tne bac: body of .the pa.cicaging mat 2 is
evacuated  ao the tSteSePaCitythe be\ S:cciciuc:e.ci. havino this .function
are, for example, beads of a synthetic resin foamed. matarial" and are
filled in the p C ug mart. The valve 7 is for deaerating the air inside the
packh..rUaq mat 2 or suctioning the ord:dide air to the insiide, and 15 at
tacded. so as to penetrate through the sheet surface of the surface sheet
2a and the order sheet. 6 and position an ai.r 1.r.rtake and end-laust
po.rt. near the end edge of the valve 7, The cuter sheet 



6 is for prober:Wing the an:set surface of the surfahe sheet 2a, [00241 The
inner /id 3 is a mat holder supporting the packac0..ng mat 2, and In this
euear;Aple," Lae lilaar lid is sl.naportd on tha box main body la so as to
riseand fall, and is used as an inner lid for opening and closing the upper
portion opening of the box ma in body, 1 n 1:11 a 5.3 ezalPO eS S 110
W171Q, ::he inner lid 3 a,::_nuaes a box shape whic.h is opened at one
surface (front surface) and .ha,s: ris.i.nq surtaces .3k) on bc.th sIdchs
of the boLtora surface 3a, and in a portion at the bottom surface 3a of the
inhar lid 3, a small hole B that. an exhaust port of the valve 7 of toe
pa::-a-,:ji.mat 2 f(does is opened, and to t.-2(1 e b:Sface: 



3c, a. flap 3d is attached so as to rise and fail, and a pump storage space
19 described la ter is p v rite d. across. ma bot trca surface 3a and the
back surface 3c, [0025] In this example; the pac.kaginqc mat 2 is attached
across  surface 3a as shown. in Fig. 4. As the pacicagirig mat 2, a. mat
with a width sufficiently wider than the width of the bottom surface 3a of
the inner lid. 3 is used, and as shown. in Fig. 3, hook--and--loop
fasteners ME are attached to the outer edge of the flab 3dand the tip end
of the bottom. surface 3a of the inner lid. 3, and on the tip end of the
bottom. su-fa....e. 3a, the hook-and-loop fastener ME' is stuck to extend
to rissurfaces 3b and 3b on both sides of the bottom surface and the packa
mat 2 is attached across the outer end of the flap 3d and the outer end of
the bottom surface 3a of the inner lid 3, and both side eoges or the
packaging mat 2 are folded along the rising surfaces 3h and. 3b and.
removably attached thereto. The inner lid 3 is inserted in the box main
body of the outer box 1 as shown in Fig.. 5, and the flap 3d of the inner
lid 3 is attached to the upper bottom inner surface of The box main body la
.In   is example, the inner lid. 3 is removably attached to the inside of
the outer box 3. by using the hook-and-loop fasteners ME, [0026] As the
surface sheet 2a and the backside sheet 2b of the packaging mat 2,
thermcplasti,, polyurethane sheets or vinyl chloride sheets are used, and
for the outer sheet 6, a thermoplastic polyurethane sheet, vinyl chloride
sheet, laminate film of fI.exihi.e metallocene-based polyethylene and 



EVOWIpol thyiene or laminate fi lm of rfleta I ocene-based polyethylene and
gas barrier n-lon, nylon 6, nylon 66 base clotni.thetim,:::plasti.c.
urethane tarpaulin, nyi.on b, nylon et: base                      chi.orlde
lase clothithermoplastie urethane tarpaulin or polyester base close/vinyl
chloride tarpaulin is used,  [0027] In the present. invention, the
cusiiionincT bodies 5 are 1.7,ead s of foamed plastic with sho ckc ha r
actst s Wine n. beads are used as chi s h :hag liK) cites it is cua enable
that the beads are filled without partiai. bias inside the packaging mat 2,



Tne beads are granular bodies ot roamed. polyethylene 017 f. araEKI P 111.3
tyreafld as thegraindi am eter be c.cile sira 1 the beads can more
satisfactorily fit the shape of an article although the grain diameter re
not limited,  [0029] The structure of the valve 7 is shown in Figs. 6. The
valve 7 crimists of a cic)mhihation of a check valve 9 and an air intake
valve lu, and at the center of the inside of a cylLndrical valve cage 11
having a flhnge ila oa the bottom, the aiL iffluake vi:lve 10 is installed,
and a.ronnd tine air intake valve 10, the check.. valve 9 ls installed. The
flange liars a support. that airtightly supports the velve cage 11 from.
the Inside of the packaging mat, 21 and the valve cage l is fastened  and
fixed by the rl.ng 20 while sandwiching the surface sheet 2a and the outer
sheet 6 of the packaging mat. 2. The check valve 9 opens when a
J.:Jr:et:ion force of a pump is applied thereto for deae:rating the inside
of the packaging mat 2, and after the deaeration, closes to block:
introbection of the outside air into the packaging mat 2, and the air
intake valve 10 is opened by a manual valve opening operation of depressing
a push button 15 to allow the outside air to be introduced into the inside
of the deaerated packaging mat 2. [0030] The valve cage 11. is removably
cou.pbed to a. coupler. 12 fitted to the pump 21 (or to a suction port of a
hose connectEt.d to the pump) HL q 0(a) shows a state where the check valve
9 is opened by suctioning by the pump 21 and the air inside the packaging
mat 2 is dea.erated, Fig. 6 (D) shows a state where the air: intake valve
10 is opened and air is. introduced into the packaging mat 2, and Fig. 6(c)
shows a. state where a valve opening operation is blocked to prevent the
air intake valve     .frOMOPening The air intake valve 10 consists of a.
combination of a tabular portion loa projecting at. the center of the valve
cage lit and a valve stem luc for opening and closing the valve ;port
inside the tubular portion. 10a, and e L./ill spring. 10d is fitted to the
00.t.S.j. de of. the valve stemlOc , and a rubber pa.c 



1.0e is fitted to the neck portion of the valve stem 100, and  by- applying
a resilient. force of the coil spring 10d to the valve stem 100, a spring
presser 10f is supynrted on the inhet
waliott.betflinl.a.rportior110a,filerubberhackirnii0eisbxn-jht into
pressure cobtact with the port. edge of the valve port, and according:L.
the valve port is normally held. in a valve closed state, L00311 1-..n the
outer wall of the valve cage 11, a cam. groove 13 is opebed spirally in a
rising- direction (refer to Figs. 7), En the valve cage 11, a. knob 15
haying a ptcjection 14 to be enc aged. in the can groove 13 i5 fitted
turnably. The knob 



15 has an. opc.F.ura.ting m button 1.6 capable of being- ci.c..T.u: e s sea
by using. elasticity of the material on. the. head portion, anc. on the
lower surface of the push button 16, a stay. 1.7 to be brought into contact
witti the apex of the tubular portion lie into which the valve stem 10c is
inserted is provided so as to project, [00321 On the other. hand, the
thidar po tion 10a has a recess iS on the apex. Fig. 7(a) shows a state
where the 00ejection 14 is at the right end of the cam. groove 13
diagonally. rising up rds.0).t.ward the drawing (a posit.ic)nat which. the
projection 14 is lifted mar:inn:111y), and the air- iiitabe valve is
allowed to be oherled by the nosh holtyton 15. Fig.. 7 (b) is a 5.uu-i:.te
where the projection 14 is at the Left end of the cam. groove 13 in  the
drawing (a position at which the projection 14 is pressed do1/46/d) and the
air crtake valve 10 is not allowed to be opened, [0033] In this example,
when the stay is at a pos,it ion deviating from the recess 13, the air
intake valve 10 cannot be opened. At times other than air intake, the stay
17 is brought into contact with the he ad portibn. of the tubular portion
lea by rotating the knob 15 so as to prevent the push button from bei.nt,
depressed. On the other hand, the check -valve 9 consists of a combination
of a filter 9a, a ring 9b having a valve port: between radial ribs, and a
valve plate 9c made of a soft material, and is installed on the outer
periphery of the air intake valve 10 around the tubular portion 10a, (00341
To assemble the check valve 9, first, the filter 9a. is supported and set
on the edge of the annular opening formed around the tubular portion lea,
and then, the ring 9b is fitted, and further, the valve plate 9c is
inserted and held on the tubular portibh. 10a by a pressure applied by a
holder 9d from above, The valve cage 11 attached to the mat 2 is drawn out
to the surface of the outer sheet 5 from a. small hole opened in the outer
sheet Ely and held at a fixed position in a state where the ring 20 is
fitted from above and the valve cage 11 is airtightly sealed to the
lamination of the outer sheet 6 and the mat 2, 



;00351 Next, a usage example off the article packaging unit according to
the present invention will be described. The packaging mat 2 is stored in a
package bo: ac.cording to th present invention in a state where the
pacitaqing mat 2 is supported on the inner lid 3, and. th pump 21 is stored
storage space 15) of the 'railer lid 3, and the box malt: body- Is of the
outer box I is covered by the outer cover lb and sealed bY L oiTKibng band.
RE and hbcfr.-and-loop fasteners MEN    0030; FOITH:::ZaniQ.L.,Eir a case
whe rE, a c I lent reou.ests a home de a ive r service company to transport
a comparatively large-sized. article (product) such as a display of a
desktop personal comp ut er , 



IC , and the ne(T,ie sted home500 ticeac.)al.pa.ny stores the requested
article ln a package box and delivered. to a qestination, will be
considered- Figs, '3 show- steps of. packing- an art rots.: in the package
box, ana Figs,. 10 show steps    t unpacking,a (1:1t CU t OrOeir rf a
home:ver", sqrvia,a comp,:..uiy) requests the .home de li.-yery service omb
a nv to transport  the article P. a. home delivery service person carries
a. sealed package box to a place (home Of office, eLt.) designated by the
clieht and receives the article P from the client.  r00371 in Fig . fi(a),
tlhe home delivery service person places the ca.locied p..ackag:bnq unit
at:cording to the present: ltiventioh on thna: floor or tabie at
the.fila.ce helshe isited, reaK)ves the 



hook-and-loop fasteners 1,i1E' sealing the box main body la to the outer
lid lb and the binding band RB., and first, the home delivery service
person. lifts the outer lid lb up and opens it up, and loosens the knob 15
of the valve 7 when the inside of the packaging mat 2 is deaerated, opens
the air Intake valve 10 by pushing the push button 16 by hand as shown in
Fig, 8 (b) to introduce the outside air into the packaging mat. 2 through
the air intake valve 10 and reduce the filling density of the cushioning
bodies 5 inside the packa.ging mat 2; and after the solidified state iS
accordingly released, opens the inner lid  [00381 In :Fig. 8(c), the
hook-and.-loop fastener VLF of the inner lid 3 is fastened to the
hook.-and-loop fastener ME of the outer lid lb of the outer box to fix the
inner lid 3 onto the outer lid lb. Floc:or:Jingly; the packaging mat 2 is
spread between the bottom s.urface outer end of the inner lid and the outer
end of the flap 3d (refer to Fig, 8(c)). Next, the article P to be stored
is inserted in the outer box l. and. placed on the cushion 4 inside the box
main body la so that the bottom surface and the back surface of the article
P are supported by the cushion 4, At this time, the article P must be
stored at a center portion of the box .main body la so that spaces are
secured on both sides of the article P between the article P and the box
main body la (refer to Fig, 8(d)),  ; 00391i ?if::: er tile E.).1.: ti.c
le. I? is stained in the box 17, a in 'body 1, the tl e Ct k - a 11
6.--Loop fii:stenersi,f12 a:C8 sep.ara L ed and the .inner lid 3 fal Ts
down; and the :surface of the packaging mat 2 Is pressed against the
artici.eP tc,/ the surfaces of the box shape and the pac.kaging mat 2 is
covered on the surface of the axt.icie P,            time, it: is
preterable that both encis of ::e packaging mat. 2 are evenly distributed
to the spaces on ttle: left and right of the article P. Next, the pump is
removed from the pump storage space 19 of the ismer lid 3, the knob 15 of
the valve 7 is loos:En-led (refer to Figs.. 7) , the 11.1outh. attire pump
21 is inserted into the valve cage 11 of the valve 7 and. the pamp 21. is
operated to open the check. valve 9 to evacuate the air inside the
packaging mat 2,  F. 0040 1 BY deaerating the inside of the pacicaqin.q
Inai:. 2. V 0 1 Lillie of the packaging mat 2 .i.s reduced; and the f i I
'ling densit y of mhe cushioning bodies 5 increases, and the packaging mat
2 is pushed by the surfaces of tho inner lid 2 and fits the surface shape
of the article ?or: the cushion 4 of the outer box, and. the packaging mat
2 is solidified while wrapping portions of four si.lr'faces or. tn.E.,
article P. that is, the upper surface: thE.:.tronto surface, a nci both.
31:1E.: sur t aces of t: heart 1.0 I.C: P when the stored article P is a
hexahedron, and. fixes and holds the article P supported on the cushion 4
at a fixed position 



inside the box main hod y la, After the inside of the packaging mat 2 is
deaerated, the knob 15 of the valve 7 is tightened to block introduction of
the outside air into the packaging mat 2, the pump 21 is returned to the
storage space 19 of the inner lid.3, the outer lid lb is movedd'own.toclose
the opening of the box main body la, the box main body la and the outer.
lid lb are fixed t:o each. other by the hook-and-loop fasteners MT' and
further bound with the binding band RB (refer to  100411 In. Fig. 9, the
p',ackaging mat 2 is supported on the inner lid 3 and deformed along the
shape of the article by pressures applied by both left: and right side
surfaces of the inner lid, and wraps portions of the upper surface, front
surface, and left and right side surfaces ofthearticleatidfurther extends
and wraps a portion or the bank surface of the article, and Is solidified,
and. at least four remaining surfaces of the article. P supported by the
cushion inside the box main body la are held by t he solidified. packaging'
mat 2, and accordingly,  .The article P is fixed. and h, era at a fixed
position insi.7',de the outer box,  100421 In the drawing, the reference
numeral 22 denotes a delivery slip pocket, A. delivery slip of the article
P is put into the pocket 22, and the article is delivered to the
destination indicated. on the delivery slip. Not only is the article P
stored in the cuter box 1. stably held or the cushion 4 inside the box
:rain body- la, but also th': cusbdcLing bodies. filled, in the packaging
mat 2 come into close contact with the article at a high dehsity, so that
the cushioning effect is increased, and therefore, the storsd article is
effectively Prat Et C t d r Ora Vi brat iOnSandilliP aCtSthat ma ybeapp e
thereto during transportation,  [00431 After the article is dedivered to
the destination, the outer box is unpackE1/2 at the delivery desti.nation,
At'. this time, as shown in Fig, 10(a). fi.rst, the hook-aind"-locb
fasteners MT' ttlat fix the box main k:ody I an& the out.e.!,r lid lb to
eactr other and. the bindirlq band Pe are removed and the cuter lid lb is
opene.d, the knob 15 of the valve '7 is loosened, the push battob 16 is
depressed to open the air intake valve 10 to introduce the outside air into
the packaging Ma t 2 (refer to }lig. 10(b) ) L 0 u .4. c co rd tig 1 y the
r in.g dens]. y orthe cushioning bodies 



is reduced. and the tight.ness of the pap.. kag ng mat. 2 is r.e.l.a.x(Eb.,
Thereafter, the inner lid 3 is lifted up, the inner lid 3 is fixed to the
outer box lb by the hook-and-loop fasteners MI and held  in an upward t
Llti.ng posture as shc.,,,m in Fig, 1.0(c) arKI the article P is taken. out
f rom the tbz: main body la (refer: tb 10(d) ) When. preparin-, the outer
box .from 1.,Ftbbfh the  article P was taken out for the next delivery,
first, the :inner lid: is moved down, the outer lid lb is closed, the box
main body ia and the outer lid lb are fixed to each other by the
hook-and-leop fasteners ME and bound by the binding band PS (refer to Fig.
10(e) ) , [0045] in the examples described above, an example is shown in
which the packaging mat. 2 :3 La pp o:L:ted by the inner lid 3 wraps the
upper surface, the front surface, and. the left and right side surfaces of
the article P stored in the box main body la and further extends and wraps
a portion of the back surface: of the article to hold the upper portion of
the article so that the article is fixed and held. Irr this example, by
supporting the packaging mat 2 by the inner lid 3 as a mat holder, by
closing the in.ner lid, the :packaginci: mat 2 can. be made to
automatically fit. the shape of the article across the upper surface, both
side sliftaces, and the front surface of the article, and therefore, by
deaerating the inside of the packaging- mat. 2 through. the small hole 3
opened :hi the inner lid 3 in the state where the inner lid 3 is closed,
the packaging mat 2 can be made to automatically fit the shape of the
article and be solidified_ Of course, the mat holder is not limited in use
a. 3 an inner lid, but may be used only for supporting the packaging mat at
a fixed position and pressing the packaging mat against  the surfaces of
the stored article before solidification_ [00461 However, to fix the
articic stdred in the box mainbody. to a. fixed position, the oat holder is
not always necessary. -As long as at. least a. pbrtion of the packaging.
mat wrappMng the whole "Eirticle is fixed. to the outer box or the muter
lid by hook -and -lod. fasteners, etc-, the article do-as not. move inside
the outer boo even. when. it is subjecteP. to vibrations and 1.mpacts, acol
can be elhiu-cckively protected tromiir..pacts and -Yidludations by a.
cushioning- effect obtained by solidification of the packaging mat. In
addition, to hold the article at a. fixed position inside the outer box, as
shown in the above-described exactiales, it is also possible that a cushion
Is inotalled in the outer box., and the stored. article: is held bN the
c.,,a.hion and the solidified packagingThe valve: 7 is not limited to a
valve formed by. combining an air intake ioni..ve and a check vc.ilve
inside and outside, hut various valves can be. used, and further, a valve
the function of which can be svcitched between t ne t unction or a check va
lye and. 7:1-te tunct. ion of an air intake valve way also be used  [0047i
In the present. invention, it. is recruited that the onshioning Lodieb are
filled . in the packagiiig mat and brought intb 



pressure contact. densery by deaerating the inside of the pa c 'Ka
ging-ma:If and b r ,.p re sns ture contact veri t h. thesurface  of the
article sandwiched by the packaging regions of the two -foldedpackagine
mat, and a friction resistance necessary for preventing the article from
being displaced laterally is obtained.. In this regard, simple granular
substances such as beads are brought into close contact and intl,tgrated
with each other by the deaeration of the inside of the packaging mat and
pressurize the article to prevent the article from being laterally
displaced. [0048] However, cushioning bodies that increase the filling
density by the deaoration of the inside of the packaging ma...t and are
solidifictialongtheshape of thearticlearenot limited to beads, and
polytyxene -made amorphous pieces (these pieces are used a5 cushioning
materials to be normally filled in a box together with an article when a
normal delivery package is backed) and further, the pieces processed into a
sheet or net may also be used_  [0049] Of course, an article to be paclred
in a package look of the present invention is not limited to a desktop
personal computer, and the present invention is also applicable to home
delivery services of precision machines and electronic equipment, etc,, and
transportation of a large number of thin articles such as CDs and DV[)s
stacked and packed, industrial Applicability  



H.)LiEDUI An articl...e: oa.c.k.aqing unit rie.:21:Aardio.,:i t:...) che
pres:?.r:t. Invention can be wiciely utilizee tor transportation of a
delivery of a commodity tram a department store or .retall store: and
transportation (-if articles and papers ::::)ety,feen a factory and an
off.ice as well. as delivery of a coamK)d.ity from a retail store or- a
mass retailer CO a pun:baser, delivery ,.-...t. an article from a user of
tne artilde tc-.) a repair center so as to repair an article, and -re
r...u. to the client. Oh:SCRIPT-ION OF THE REnRENCE NUMERALS i.. OUP I j 1
-,: Outer box, la: Bos: rx..arin body , lb: Outer 1 1 d" 2: .V.'ackaginc
mat, 2a: Surface sheet, 2b: Backside sheet, 3: Inner. lid, 3a: Bottom
surface; To: Rising surface, Ho: flack: surface, 36.: Flap, 4: Cushion, 5:
Cushioning body, 6: Cuter sheet, 7: 8: Small hole, 9: Check -valve, 9a:
Filter, 9b: Ring, 9c: Valve plate, 9c1: Folder, 10: Air intake valve, lea:
liroulLar r.0 lit i 0 Ll, 1 0 C. Valve stem, 10d.: Coil spring, lee:
.Rebber packing, 11: Valire Ca ge , 11 ai : FI.ange, 12Coupler, 13: Cam
groove; -J..4:. Prc.,lection, 15: Knob, 16 Push button, 17: Stay, 18:
Recess, 19:. Pump storage space, 20: Ping, 11: Purap, 22:: Pocket, P:
Article, ME': Hook-ane-.1oop fasten,.::rs, RE: Binding band 



WHAT Is CLAIMED IS: [Claim 1] An article packaging unit comprising a
combination of at least an outer box and. a packaging mat" wherein
the outer box is a hollow square container that stores an article to be
packed;        the -pa c kag ng mat is formed by fil ling cushioning bodies
in an airtight bag, and. at least a portion of the packaging mat is
removably attached to the inside of the outer box and has a valve,
the cushioning bodies have a function to bring the packaging mat into close
contact with the surface of the article and lessen impa.c t. 3 applied
from the outside by f itting the shape of the article packed with the
packaging mat and increasing the filling densi_ty in t:tle tag body when
the air i Cie a bag. body of the packaging mat is evacuated and. the
internal capacity is reduced,        the valve consists of a combination of
a check valve and an air intake valve, 



the check valve opens when a suction force of a pump is applied when
deaeratinq the inside of the packaging mat, and after the deabration, the
valve closes to block introduction of the outside air into the packaging-
mat, t..ne air intake val.vb allows the out side air to be int r cKluced
into the packglhg mat the inside of which is dehetated by a valve opening
operation, and        the deaerated .packagi , mat. is solidified, and
brought into close contact: with the surf'ace of the article stored in the.
outer box to halo the article at. a fixed position, 1:01a.Lm 2] The article
packaging unit according to Clhim 1, wmerein the outer box has a cushion
inside,        the cushion holds an article stored in the outer bex at. a
fixed position in. corcja.nction with the solid: fied 



mat.  [C]aim 31 The article packaging unit according to either one of
Claims I. and 2, wherein the outer box has a mat holder,        the mat
holder supports the packa(mLag mat and presses it against a portion of the
surface of the a7-:-Lc: e storeci in the outer box before deaeration IL the
lieSiee of th.e packaging mae, [Claim 41 An article packaging unit
comprising a combination of an outer box, a backoing mat:, and an inner
lid, wherein. the            outer: box is a container for storing an
article and incaudes a box main body. and an outer lid, the box main body
1.3 an Openabie ahC"), CieSetie hollow square 



container for storing an article, and has a cushion For supporting an
article inside,       the packag.ing mat is formed by filling cushioning
bodies in an airtight bag formed by laminating a surface sheet and a
backside sheet that are airtight: up and down and sealing the peripheral
edges, and at least a portion of the packaging mat is removably attached to
the insade of the outer box and has a valve,       the cu.shioning bodies
have a function to bring the packaging mat into close contact. with the
surface of the art.ioLe and lessen impacts applied .from the outside by
fitting the shape of the art.ici.e packed with a packaging mat and
increasing the filling den. Sity inside the bag body when the air inside a
bag body of the packaging mat is evacuated and the int el t ct 1. capacity
thereof is reduced,        the valve consists of a combination of a check
valve and an air intake valve,        the check valve opens when a suction
force of a pump is applied when. OE:aerating the inside of the packaging-
mat, and after the deaera,tlon, closes to block introduction of the outside
air into the packaging mat,        the air i.ntake valve, is opened by a
valve opening operation to allow the outside air to be introducecx into the
deaerated 



r,"xl.-taa I mat, and         the Luaer lid is a mat holder that
supptb:'Ss. the pack3.,;?inc; ICta. LI and 1. supported as an i.nner lid in
an. od.,,..,)flat)i.e and cio.sabls: manner on the outer box, and makes the
packaging. mat fit the sarrase cis the artl.hie supported. on. a cushion of
the 0'dt:ell' box when the inner lid closes,  dflaim SI The article
packaging unit according to Claim 1, wherein the outer box consists of a.
box main body and an outer the box main boti.vhollow S aT:te C:a iht n
ope.ned 3flOSS a pobtiHen. of the tront. suriThce to a part:Lc:Yu0f the
upper 



the outer lid lz loined to the upper edge ape:IL , edge of the box mal.n
body so as to rise and fall to open and close the opening of the main body,
theinnerildisattachedtothEE::::.1-24:six-,:tJ:c,:sul.:cns--hrsurface sf the
box main body so as to rise and fall to open and close an upper portion
opening of the box main body, nE: ac :k a q, rid ma t. is la _Lb ac rua ss
tti'abacr.s uriace ofe inner lid, and is pushed by the surfaces of the
inner lid and brshiht into contact with the surface of the article while
fgttirk, the shape of the article on the cushion of the outer  



box when the inner lid is closed, [Claim 61 The article packaging unit
according to Claim 5, wherein, inside the box main body, two protrusions of
foaned plasticwitha fixed thicknessareinstalledat a. fixed interval across
the bottom surface and the back surface inside the box main body as a
cushion for supporting- the stored article, and when the stored article is
a hexahedron, the cushion sn.p;x:rts two surfaces of the stored article,
and the packaging mat. supported by the inner lid and. solidified holds at
least four remaining surfaces of the stored article. [Claim 7] The article
packaging unit. according to Claim 2, wherein
theihnerlidhasaboxshapeasef=it surfaceisopened, and in a portion of: the
bottom. surface of the surfaces of: the inner lid having a box shape, a
small hole that an exhaust port of a. valve provided in the packaging mat.
is made to face is opened, and on the back surface, a flap is provided so
as to rise and fall,        the flap is removably attached to the upper
bottom inner surface of the boa main body, and        the packaml.lig mat
is attached across the flap and the bottom. surface of the box shape of.
the inner- lid. [Claim 81 The article packaging unit according to Claim. 4,



innE.,:r lid bac.: a T.:Ir.:rage space, 11..un:Lpbe b eridea c.tr a 11 1 C
ge ns..3he pa c ica m,:it istrl the :=:.tor.:ige :::pace in mach a
faann,::: that 'Ehe purap can bc-: take:nfr.-..b and. p3t intostoKacje
space_ 




