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(57) Abstract: A spacer for cooling devices that allows a large amount of
(a) gas to flow under a small pressure. Such spacer for cooling devices is used
10 to define a cooling flow passage in a cooling device. The cooling device re-
ferred to herein is used to cool the body by using a blowing means to cause
a gas to flow through a substantially flat cooling flow passage formed on
the side that contacts the body. The spacer for cooling devices comprises a
plurality of pillar members (32a) having a length component extending in
the direction of the thickness of the cooling flow passage, and a plurality
D [:[ - of connecting members (33a) for connecting the front ends of the plurality
of pillar members (32a). The plurality of pillar members (32a) are inte-
D D D grally formed through a base member (35) so that they physically continu-
v ously connect together. Further, the plurality of pillar members (32a) have
' a width of 0.2 mm - 1 c¢m orthogonal to the direction of flow of the gas as
seen in the direction of the thickness of the cooling flow passage and are
it formed at a rate of 0.1 - 25 units for each 1 cm? as seen in the direction of
the thickness of the cooling flow passage.
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of connecting nenbers (33a) for, connecting the front ends of the plurality
of pillar nmenbers (32a). The plurality of pillar nmenbers3q{@irh Zoa i nt e-
grally fornmed through a base nenber (35) so that they physically continua
ously connect together, Further, the plurality of pillar nenbers (32a) have
awdth of 0,2 nme 1 cmorthogonal to the direction of flow of the gas as
seen in the direction of the thickness of the cooling fl ow passage and are

formed at a rate of 0.1 n 25 units for each | cn2 as seen in the direction

of the thickness of thEOPESNCNHEVIGH PAMERGEPARER"| 31 March 2004 COOLI NG
DEVI CE Al MED SPACER TECHNI CAL FI ELD The present invention relates to
cooling device ained spacers to be used for cooling devices such as

cooling bedclothes, cooling §ﬁ®®§&%§g 9&% coollng mats, cooling chairs,

cooling clothes, and cooling therethrough anbient air

her eb bj body. .BACK ND ART I f I
538,- éc?rﬁoéyciﬁbﬁaﬁgga{eﬁit 8FEhy S0 TETRher RogRPOLERS, ot é@ﬁﬁgfoLSEeé‘”
i t
1 ow | nEBoGeEBy i gt oA A or RIS %”C%ﬁ%e%éﬁaﬁ' e SPPTE Bt ons o

air floye hgiglﬁﬂg typ SMfnd lsad V\Ezﬁﬁrl&ﬁ’é‘r S@obihh n MRS 1 dbo119g

t hr ee- dlnenS|ona rics, for exa so as to flow air through such

fillers pﬁ&%@ C@éépfhgﬂfcqrdaiés ansnahrcﬁﬁsﬂﬁgengheagl fd | €308@hn s
spacers for fl'owng aitr therearound. Namely, nenbers of the covering futon

are oveghappefrdugh aa®hedith@irvitd Pegeby cool an object body.

BACKGROUND ART

As bedclothes for cooling an object body such as at a
sleepless summer night, there have been proposed devices
for directly cooling the body such as by causing cooled air
to flow into a covering futon and/or pillow. For example,
covering futons of air flow-through type are filled with
coarse cotton materials, or three-dimensional fagrics, for
example, so as to flow air through such fillers. Such
cotton materials and three-dimensional fabrics act as
spacers for flowing air therearound. Namely, members of the
covering futon are overlapped with each other via space
serving as a flow passage for air. In addition to the
aforementioned cotton materials and three-dimensionai
fabrics, spacers to be used for cooling devices of air
flow-through type include continuous-foam sponges and
entwined hard fibers.

However, all of the aforementioned spacers only

provide narrow gaps for passing air therethrough, thereby .



serving as a flow passage for air. In addition to the aforenentioned
cotton materials and three-di nensional fabrics, spacer%”q@mgﬁzgégd for
cooling devices of air flowthrough type include continuous-tfoam sponges
and entw ned hard fibers. However, all of the aforenentioned spacers only
provi de narrow gaps for passing air therethrough, thereby 31 March 2004
resulting in an extrenely |large viscous drag upon inpingenent of air onto
respective nenbers of the spacer. As such, in order tof lowa lot of air
t hr ough spaugktingo ias tanobtexitremedyf fitarge codlscopsefférag i tupon
required to apply a higher pressure to -the air. Thus,. the conventi onal
cool i ng tmpingemefitaiof fadion ohtougkspgptiveeqemtemievofethef mpagener ati ng a
hi gh pressure, thereby resulting in an extra cost as well as various

di sadvanbagsyciue itno arehi g £pewssudet PDIFSEIOSURErCRIIFHEPRRYENTISON The
present invention has been carried but in view of the conventional

t echni quesctecaRéfdRcassuffidcienits coppdngr eféegh objteds aeAMHE s dyent
invention to provide a cooling device ai med spacer capable of allowing a
ot of @PPL¥o3f dWhekeDRaRUTh W ethoyahrt ohRESpr &8y ConVERticmae t he
af orenenti oped object, the first __invention resides in a ,spacer for a

cool i ng SROLIBG MG CasdtE B1ECLOYY HBPUSN tiYRERWFAGIAEandeT e as

t hr ough substantially flat flow passage formed at that .side, of the

cool i ng H85) EPRFRALHAG AadtLoR PR SEREEBao| FIRF OBY oceothiing 18 an

extra cost as well as various disadvantages due to the high

pressure.

DISCLOSURE OF THE INVENTION
The present invention has been carried out in view of
the conventional technique circumstances, énd it 1is
therefore an object of the present invention to provide a
cooling device aimed spacer capable of allowing a lot of

alr to flow therethrough even by a lower pressure.

To achieve the aforementioned object, the first
invention resides in a spacer for a cooling device which
cools a cooling object by flowing means of a gas through a
substantially flat flow passage formed at that side of the
cooling device which contacts with the cooling object, in
which the spacer serves to form the flow passage and
comprises: a plurality of projecting portions arranged in a
state where the projecting portions are upstanding in a
thickness direction of the flow passage, wherein the plurality

of projecting portions are integrally formed of



which the spacer serves to formthe flow passage and conprises: a
plurality of projecting portions arranged in a state mh@(ﬂakh%OBhOjeCtlng
portions are upstanding in a thickness direction of the flow passage,
wherein the plurality of projecting portions are integrally formed of 2 31
March 2004 plastics to becone physically continuous, and wherein a neshed
menber is provided on the plurality of projecting portions. To achieve the
above object, the second invention resides in a spacer for a cooling device
whi ch cools a cooling object flow ng neans of a gas through a substantially
flat Hllacmimss’a@ebefsemﬁ’ethaftsitChétlysi@éltdfnwné,co‘md ngheles/d e awtiaghesbnt act s

with fhe..cqql hggv%g&%n \;mlmﬁta? gpaﬁ% xggsptoqtfl%@the f I ow

passage and conprises ty of “colum-5s menbers each having a
| ength coﬁbDnQQHlQW$tﬂh§1ﬂhQﬂen@§§eGFveéhﬁoﬁeéﬁn@hénv¢¢tw¢qxﬁﬁﬁﬂﬂ?5 amd a

p| uraA'gﬁaeérccze@e%tlegofﬁf@eaévieé wmeaecgaorig oglecsaﬁlgiape eelcurkg) ity of

col um aped nber s wherein the plurality of colum-s menbers and

the Plawiald tmeagfs Gﬁhﬁ%cg$%gthﬁﬂwﬁﬁsaaﬁéb$¢ﬂQﬁﬂ%ﬂH%/ﬁkﬁqﬁiﬂQﬁ PHiEAs cs to

beCO”PoLQJB(:ﬁ'aC@H!%tC%QH mé(fusth%u%r&ot]ﬂﬁtg dEO?ceW ﬁlﬁbch Oéor?@&%\:so‘cwﬂﬁhe the
col um-shaped nenbers along a direction perpendicular to the gas-flow ng
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di r ectdGnef at hJeethiw pasvagent3linartdele 2004ckness direction of the

flow passage, and a plurality of connecting members for
connecting one end of the plurality of column-shaped members,
wherein the plurality of column-shaped members and the
plurality of connecting members are integrally formed of
plastics to become physically continuous such that: the width
of each of the column-shaped members along a direction
perpendicular to the gas-flowing direction is in a range of 0.2
mm to 1 cm when viewed from a thickness direction of the flow
passage; and the column-shaped members are formed at a ratio of
0.1 to 25 pileces per 1 cm? when viewed from the thickness

direction of the flow passage.




RI F DESCRI PTION OF THE DRAWNGS FIG . | is' a schematic constitutional
view. of a cooling device of a vaporization heat utilizj t - FIG 2 a
graph showing a result of a -prelimnary experinent fo?é{c}ﬁ%r(?ﬁgﬁya

relati onship between a cooling flow passage gap and ~ a pressure under a -
constant air flow 4 31 March 2004 quantity; FIG 3(a), FIG 3(b) and FIG
3(c) are a schematic plan view, a schematic side view and a schenatic
partial perspective view of a spacer according to an Enbodinent 1 of the
present invention, respectively; FIG 4 is an enlarged schematic
perspective view showi ng a nodified enbodi nent of the spacer of the
Enbodinent 1; FIG 5(a), FIG 5(b) and. FIG 5(c) are a schematic plan
view, a schematic side view and a schematic partial perspective view of a
spacer. according to an Enbodi nent 2 of the present invention-,
respectively; FIG 6(a), FIG 6(b) and FIG 6(c) are a schematic plan
view, a schematic side view and a schematic partial perspective view of a
spacer according to an Enbodinent 3 of the present invention,
respectively; FIG 7(a), FIG, 7(b) and FIG 7(c) are a schematic plan
view, a schematic side view of an exanple of a spacer according to an
Enbodi nent 4 of the present invention, and a schematic perspective view of
a projecting portion of the

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic constitutional view of a
cooling device of a vaporization heat utilizing type;
FIG. 2 a graph showing a result of a ‘preliminary .
experiment for checking a relationship between a cooling

flow passage gap and a pressure under a constant:air flow



spacer, respectively; FIG 8(a), FIG 8(b) and FIG 8(c) are a schematic

pl an view, a schematic side view of another exanple of a ccordi ng
to an Enbodi nent 4 of the present invention, and a,schg%5?$%£§®92pective
view of a projecting portion of the spacer, respectively; FIG 9(a), FIG
9(b) and FIG 9(c) are a schematic 31 March 2004 plan view, a schematic
side view of yet another exanple of a spacer according to an Enbodi nent 4
of the present invention, and a schenatic perspective view of a projecting
-porti onppdntiing spacer, respectively;, FIG 10(a), FIG 10(b) and FIG

10(c) are a schematic plan view, a schematic side view of yet another
exanpl e of . &FIPpacBtapccoldi.ngs (w) aan8nFddi.nehic) aref a hechemabhe

i nvention, and a schematic perspective view of a projecting ..Eortion of

t he spaqelan respect iavesghemaGic 184dp, We® and¢pp Hhemagicpaytiate a

schematic plan view, a schematic side view of yet another exanple of a
spacer JEEXEREGhive- view- BFh@di FRaten aecoRdingebenel ERRAAIMHt ahd a
schemati c perspective view of a projectin ortion of the spacer,
respectiQ&ﬂﬁneFQIESQHN69§V¢#t1042(Eﬁsaﬁﬁth%£§12(c) are a schematic 'plan
Yo an Embodi G4 df ife BResEMArgeeRthomatin ROSERERMAS p&l Shoct | ve
e o RS e L alRELAY ShoRTrERRCer Syl RE i) and
Embodiment 1;
FIG. 5(a), FIG. 5(b) and FIG. 5(c) are a schematic
plan view, a schematic side view and a schematic partial
perspective view of a spacer according to an Embodiment 2
of the present invention, respectively:
FIG. 6(a), FIG. 6(b) and FIG. 6(c) are a schematic
plan view, a schematic side view and a schematic partial
perspective view of a spacer according to an Embodiment 3
.of the present invention, respectively:
‘FIG. 7(a), FIG. 7(b) and FIG. 7(c) are a schematic
plan view, a schematic side view of an example of a spacer
according to an Embodiment 4 of the present invention, and
a schematic perspective view of a projecting portion of the
spacer, respectively:
FIG. 8(a), FIG. 8(b) and FIG. 8(c) are a schematic
plan view, a schematic side view of another example of a
spacer according to an Embodiment 4 of the present
invention, and a schematic perspective view of a projecting
portion of the spacer, respectively;

FIG. 9(a), FIG. 9(b) and FIG. 9(c) are a schematic



and a schematic side view of yet another exanple of , a spacer according
to an Enbodi nent 4 of the present 'invention, respectiygLM; FI%. l4(a),
FIG 14(b) and FIG 14(c) are a,schematic plan view, a BT de vi ew
of yet another exanple of a spacer according to an Enbodi nent 4 of the
present invention, and a schematic perspective view of a projecting 31
March 2004 portion of the spacer, respectively; FIG 15(a), FIG 15(b) and
FIG 15(c) are a schematic plan view, a schematic side view of yet another
exanpl e pftanavipacera axdmnditng t<idn Endodofreyet 4apbthbe pxesmpie of
invention, and a schematic perspective.view of a projecting portion of the
spacer, fesppaceével ccor@Endo(td, anl GEmbodinpnind4 FI 1BY{x) paresent
a'schematic partial plan view, a schematic partial side view and schenmatic
parti al pBVepEdenveapded SChemabsicePeEEPEFHILNG VdevaRTERAFOISRALINDF t he
present invention, respectively, FIG 17 is a view show ng a situation
where a BOBELRG Ofcihec SBRCER - apFEPEEtWVEAYE he spacer of the, Enbodi ment 4

. | q hair: q , .
and & schemat l@lﬁré‘ééxeilfraﬁif BhBN ane FateodP iy edst o BoDRABTIS Rl G
17, i . FIG_ 19 Fl 1 b d FLG [

sche:éts P§ EIBYSH‘% ‘e Sé’]hseg[ﬂ% iscl% o‘ﬁfe"\g/i javagﬁﬁ, agoglé%gﬁé%cra%w{egaﬁf si de

view 1 egbechiXelY aflofafy! 11 o | ABARALLET 4 e Wit SRARert the

invention, and a schematic perspective view of a projecting

-portion of the spacer, respectively:

FIG. 11(a), FIG. 11(b) and FIG. 1ll(c) are a schematic
plan view, a schematic side view of yet another example of
a spacer according to - an -Embodimént 4 of the ©present
invention, and a schematic perspective view of a projecting
portion of the spacer, respectively:

FIG. 12(a), FIG. 12(b) and FIG. 12(c) are a schematic
.plan view, a schematic side view of yet another example of
a spacer according to an Embodiment 4 of the present
invention, and a schematic perspective view of a projecting
portion of the spacer, respectively:

FIG. 13(a) and FIG. 13(b) are a schematic plan view,
and a schematic side view of yet another example of ‘a
spacer according to an Embodiment 4 of the present
‘invention, respectively;

FIG. l4(a), FIG. 14(b) and FIG. 1l4(c) are a schematic
plan view, a schematic side view of yet another example of
a spacer according to an Embodiment 4 of the present

invention, and a schematic perspective view of a projecting




FIG, 20(a), FIG 20(b) and FIG 20(c).are a schematic plan view, a
schematic . cross-sectional view of an evaporation sheg%v&o Rgm&ged for
the cooling-pillow of FIG 19, and -a schenmatic plan vi 8f° ter
conducting cloth And a thin cloth cooperatively constituting the
evaporation sheet, respectively; and FIG 21 is a schematic parti al
cross-sectional view 31 March 2004 of an air flow passage of the cooling
pillow of FIG 19. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON There wi Il be
descri begoheiennaft ehet fpabest nesped¢tivekyrryi ng out the present :
invention, with reference to the acconpanying draw ngs. The present

i nventors haveFI@veh$éa) coBIGngliiev) cand BiGh bBS(eborFaga beakeBRhes,
cooling seat cushions, cooling mats, cooling chairs, cooling clothes, and
cool i ng Bhemsyiewhi ehsghewiadd ca sddef vdiewnOfc IR P teF IS SFnpl e
structure and without deteriorating health of a user. Each of these

cool i ng We\§RIREF s AQAFASHING tohj BBt HRRRALTRIL o §Ts&Pes 8’68576‘85 f1 owi ng
a gas such as air by an electropotive fan_through a cooljng. passage
provi dedingenthap . p8rti 8ns ?eTﬁElﬂeE?E%p%ﬁF% °c %?%c?g %{#Eg?%gkgﬁgject
body. Required in_such a _cooling devi as to- formthe ~ cooling fl ow
passage Pngﬁgnc85IEﬁ8 ﬁBQFﬁE'aﬁﬁﬁﬁec§%%§g¥’of the present,invention. The
af orenent i oned ol | evices e i £i-8d5i skypes,
l.e., an air f?g 't%?gﬁgh ?;gé féﬁ%9a£§§3%$?za¥§g§§h%§§ ﬁt?%ﬁ%&ﬁgl%ype.

I n: cool 'Bgrgﬂﬁc?lan view, a schematic partial side view and a

schematic partial perspective view of a spacer .according to
an Embodiment 5 of the present invention, respectively;

FIG. 17 is a view shéwing a situation where a cooling
seat cushion applied with the spacer of the Embodiment 4 is
placed on a chair;

FIG. 18(a) and FIG. 18(b) are a schematic plan view
and a schematic cross-sectional view of the cgoling seat
cushion of FIG. 17, respectively;

* FIG. 19(a), FIG. 19(b) and FIG. 19(c) are a schematic
plan view, a schematic front view and a schematic right
side -view, respectively, of a cooling pillow applied with
the spacer of the Embodiment. 4;

FIG. 20(a), FIG. 20(b) and FIG. 20(c) .are a schematic
plan view, a schematic . cross-sectional view of an
evaporation sheet to be used for the cooling pillow of FIG.
19, and a schematic plan view of a water conducting cloth
and a thin cloth cooperatively constituting the evaporation
sheet, respectively; and

FIG. 21 is a schematic partial cross-sectional view




of the air flowthrough type, anbient air which is cooler than a user's
body tenperature is flown into a cooling flow passage f#@ﬂ%%ﬂ%oﬁﬂd t her eof
by f an, and flown out of the other end of the cooling Tl 0w passage, to

t hereby increase a tenperature gradi ent between the body and the, cooling
fl ow passage. The 'value of such a tenperature gradient 31 March 2004
determ nes the anount of heat to be radiated fromthe wuser's body, to
thereby largely affect on the tenperature feeling of the user. As such, it

i s possi QJfe drp dignd=llowd pasirigd @f atle Y INEsS pimLdwrad BIGJ oy easi ng the
tenperature gradi ent near the body surface to thereby increase the anount
of heat to be radiated therefrom Typically,. the cooling flow passage is
covered by a cloth sheet. FIG 1 .a schematic. constitutional view of a
cooling device of BESYaMODEzZEOROOARBREINGt OUTzTHEY EINWPBNTAONshown in: FIG 1,
the cooling device of .the vaporization heat wutilizing type is provided

wi th a cool i ng Thege passade Aescaridbedh hmrgigrafiien Wirediest aredggeeir at t hat
side of the cooling flow passage 2 which contacts with an object body.
Such an &EIAFidtd oputhEhe Priesenidenveniial. cohblucrRE§TeReRbdiC 48he or
conducting water, and a waterproof menber 4b for repelling the water

i nfiltrat3FomRaNYing aintonduct i ng menber 4a. This evaporation sheet 4

is arranged such, that the water conducting nenper 4a i.§ opposed to the
cooling flow pdd&gereselyr LREPNLPRE R g%ﬁﬁ%E? n&ooﬁéﬁﬁg d ¢es

SUpplIed%d@ﬁrhg%%ggliﬁgn%gdé g%hgé,aggo&g%g seat cushions, cooling

mats, cooling chairs, cooling clothes, and cooling shoes,
which provide a sufficient cooling efféct with a simple
structure and without deteriorating health of a user. Each
of these cooling devices is to cool an object body such as
a user's body by flowing a gas such as air by an
electromotive fan through a cooling flow passage provided
at that portion of the device which contacts with the
object body. Required in such a cooling device so as to
form the 'cooling flow passage is the cooling device aimed
spacer of the present invention.

The aforementioned cooling devices are generally
classified into two types, i.e., an air flow-through type
and a vaporization heat utilizing type. In ‘coolingdevices
of the air flow-through type, ambient air which is cooler
than a user's body temperature is flown into a cooling flow
passage from one end thereof by fan, and flown out of the
other end of the cooling flow passage, to thereby increase
a temperature gradient between the body and the cooling

flow passage. The value of such a temperature gradient




cooling flow passage 2 is supplied wwth air by a fan 8, so that, the water
As evaporated fromthe water conducting nenber 4a and s,1®habék@ | at ent
heat of the water resulting 'fromsuch evaporation is pro P 5
absorption of nmuch heat fromthe body through the waterproof nmenber 4b,

to thereby cool the body. 31 March 2004 Both of the aforenentioned types of
cooling devices obtain cooling effects by flowing air through substantially
flat cooling flow passage, to thereby efficiently take away heat fromthe
body so Gestemmiibesi rthet hamouoti nef effeddt . tas RecKadipdedoofFAY cthect is.
det erm ned by as to what structure is to be adopted as the cooling device
ai med speer’9 obodWsutondharabya kyegehy 2ffeGEpRisdde HFRSTEHE € ool i ng
devi ce ai ned spacer is particularly inpartant anon th% constj tuent

el enent sEeplind ceé| ithg dsATe. AAcEUSRIy 14 (1§ spﬁﬁ§%gﬁ?e Po TSIV a

i ffect f i devi ce, by i ' i Kl tit
unit i REE bEOr| hPE hr SRHANERE -+ OB | nbOFPOREY padtiss oS MUCon T sel v, i n
f tant fl tit hi fl fiai bod
oo or CotonThiiher AR Weeal B o SAEEASCOT LI cfieBng Dodv,
suf {1 1 e LYool 8046, { AalCKBES SOl t G, CBQI 1 Bdada¥bac ehaBdrspacer .

However , e reduced t hickness of the cooling device ained spacer for

ifpggmpxi nﬂﬁf@aﬂfw %H@e@ob&%?; O R pasELgseds BbesTEEChY efubLetnf or
g d into the cooling flow passage, mainly in relation to the
viscosityhoftair.
FIG. 1 a schematic constitutional view of a cooling
device of a vaporization heat utilizing type. As shown in
FIG. 1, . the cooling de&iqe of .the vaporization heat
utilizing type 1s provided with a cooling flow passage 2,
and an evaporation sheet 4 arranged at that side of the
cooling flow passage 2 which contacts with an object body.
Such an evaporation sheet 4 includes a water ‘conducting
member 4a for conducting water, and a waterproof member 4b
for .repelling the water infiltrated - into the water
conducting member 4a. This evaporation sheet 4 is arranged
such that the water conducting member 4a is opposed to the
cooling flow passage 2. Further, the water conducting
member 4a-is supplied. with water from a tank 6, and the
cooling flow passage 2 is.supplied with air by a fan 8, so
that the water .is evaporated from the water conducting
member 4a and so that the latent heat of the water
resulting from such evaporation is provided by absorption

of much heat from the body through the waterproof member 4b,

to thereby cool the body.



There will be now explained a prelimnary experinent conducted by the
present inventors for the relationship between a thickqﬁﬁg PB:@OQOOling

fl ow passage and- a difference between an inlet pressure ATdn Sut | et
pressure of the cooling flocs passage. In this prelimnary experinent,

two al um num pl ates of 500 | ength and 250 wi dth were 31 March 2004 di sposed
parallel to each other, both ends in the |Ilongitudinal direction were
opened, and both side ends were air-tightly closed, to thereby prepare a

cooling flow paspadss EHét Bebrehateonas Hyplicdhoscbolhay tdwidid ference
between the inlet pressure and outlet pressure of the cooling flow passage

was changedaithencablings &epptted ivy t heloeng t udinal shreedghon &t 'a
flowrate of 1 liter/sec by an electronotive fan while changing the

di st ance shidlswaertiallley al fatuncpbatiag. H16w 2 passage aphtoshdlexgetzhe
result of the prelimnary experinent. In FIG 2, the abscissa represents
t he di st affdocdentlly tatewawayhdeawo frmnthenbplat e awdtohedradimat e
represents the pressure difference p [ 20] . Here, the pressure unit [
H20 ] haghg rsicdtinmsiaffedth aAuini sudh. at ifheuchophingl gfdeety. G X
1075. atm Since the amount of blown air is fixed, the smaller the

di st ancedgtermdnes st ahetq |'hnt sserestare iastehbke plonted: @shddhes

| arge, the resistance to which the flowing air is -subject becanes |arge

due to tROOAANG | BRVieRt RESIPd hEPAFPT" HOR rigneHstedi SPEhd2t RO Mer wal |

of the I%isé%vagga'sséae§ucﬂius\w eréhtehecggifggesgevo_{cé hgix%g(c)il isr,lgacf:clagwis
particularly important among the constituent elements of a
cooling device.

Actually, it is possible td improve a cooling effect
of a cooling device, by increasing an air flow quantity per
unit time to be flown through the cooling flow  passage..
Conversely, in case of a constant flow quantity, higher
flow speeds of air near a body surface allow higher cooling
effects. To this énd, it is advantageous to sufficiently
reduce the thickness of the cooling device aimed spacer.
However, the reduced thickness of the cooling device aimed
spacer for“improving the flow speed leads to an increased
pressure required for flowing air into the cooling flow
passage, mainly in relation to the viscosity of air.

There will be now explained a preliminary experiment
conducted by the present inventors for the relationship
between a thickness of a cooling flow passage and- a
difference between an inlet pressure and an outlet pressure
of the cooling flow passage. In this preliminary experiment,

two aluminum plates of 500 mm length and 250 mm width were
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passage is reduced to increase the"flowrate, the required pressure is
rapidly increased as shown in FIG 2. Pressures exceedi$p a b in leve
require not a. snall-sized fan but a -specific fan, the eM?“%g@ ?ting in
an excessive cost, larger electric power consunption, and an unnegligible
noi se problemof the fan. Thus, the cooling device having 31 March 2004
such a structure can be noway particularly applied to bedclothes. Further,
excessively higher pressures of air |ead to problenms of increased |eakage
of air siidpifedt paraPiél pebti @adpet wagier,he woid i ngndsowipassdge and the
flow inlet, and: of increased | eakage of air fromthe sheet contacting

wi t h t hey gl turpigkelN | deread tiesh spamerogeared n@ndchéo tdoaliidey endsvYeassage.
Under these circunstances, It is inpractical, to reduce the thickness of

t he coolang tigivtlypassaged.thi® othelebyoobrepatevi&e, MRS pddd” down to
a value smaller than 2 mfm . On the other hand, excessively increased

t hi cknessasdage he Foothen. - thewepasdsge s3dHed o0 F%icr Ease¥‘f’l’1’e Ry
guantity rather deteriorates the cooling effect,-_and_ _.requires an

i ncr easedi&ferenee betvaencabe Hglfdyi RELIFHeRl 2RPaOHL1LS HEF SRS or

formng the cooling_flow passage.. Thus, th ract{ical _upp limt of the
t hi cknesaf oftheneCopdPIngEFPHw ‘é{ﬁf’)ea‘ﬁb‘gﬁl%e e J epheggo]r:dev?g%f ,20 to

devi co. ol boorh FbST Ll sRapgT, G9BeLR0eTALTR £1U Bolee [ ETR 11D
since the, £o0}LEg  §f OVhRASEREEHondEEEOHNT HEMIEE ditariphth t cuont act

distance between. the. aluminum plates. FIG. 2 is a graph
showing the result of the preliminary experiment. In FIG. 2,
the abscissa represents the distance d [mm] between the two
aluminum ‘plates, and the ordinate represents the pressure
differencé p [mmH,0]. Here, the pressure unit [mmH;O] has a
relationship with a unit of atm such that 1 mmH;0 = 9.672X
107 atm.

Since the amount of blown air is fixed, the smaller
the distance d, the larger the flow rate of air. As the
flow rate becomes large, the resistance to which the
flowing -air i;*subject becomes large due to the friction
between the air having viscosity and the inner wall of the
passage. As such, when the thickness of the cooling flow
passage is réduced to increase the flow rate, the required
pressure is rapidly increased as shown in FIG. 2. Pressures
exceeding a certain level require not a small-sized fan but
a -specific fan, thereby resulting in an excessive cost,
larger electric power consumption, and an unnegligible

noise problem of the fan. Thus, the cooling device having
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a user's body. Mreover, the cooling device ained spacer is required to be
sufficiently |ightweight such as in applying the cooliqﬂlﬂg%bg 050
covering futons, whereas the cooling device ained spacer g §U|red to
have a sufficient. strength for supporting the weight of the user's body
such as in applying the cooling device to an underlying futon. 31 March
2004 There will be expl ained hereinafter structural features of the

cool ing devi ce ainmed spacers according to the present invention. Each of
t he cool isuchlewd cetazupttursepacans bd trivwaypr peeticudeadlyi oappdipdovided to
forma cooling flow passage of a cooling device, and is formed with a

pl uralitypedslothgect FugFtpert.i orxcessivekyl hdgbersupsessires| pf | alr
Herein, the cooling device aimed spacers are generally classified into

t hree typeadfta PRBOBAEME. ofadmagieasesl lopleages of ahE SPFR Autdties a
plurality of plate-like projecting portions,' arranged parallel to the
gas- f | owi RN BURE QM BeEWeen Sthe ccombing thHiow| RRESIIR AR of B2t FhW

i di i h hi di i f_th | i fl
assage. WEhRy. BRonohr THE Sl SoAkaaR: ofypLn A ofbey BBFPRcs (e
-fl ow di tion. .Th c f. the Enbodi ts I and 2 b
doscr i bedingad Ehte Ll e oSO RES TgRetae i aBee s Loflitng tBe
tili , YA [ ' it ' GQl - n-shaped
requl ar o2 gEdo,"BaBdb [ Bpaly; A | P -Rumel b PRETTER 7

the coolifgfd oM sPRS$B9erediiCe SRACE i/ WMedd LBe the cooling flow

passage, thus of the cooling device almed: spacer, down to a

value smaller than 2 mm.

On the other hand, excessively increased thickness of |
the cooling flow passage so as to increase the .flow
quantity rather deteriorates the <c¢ooling effect, and
requires an increased strength of the cooling device aimed
spacer to be used for forming the cooling flow passage..
Thus, the practicél upper limit of the thickness of the
cooling flow passage appears to be on the order of 20 to 30
mm, depending on the type of the cooling device.

Further, the cooling device aimed spacer is reguired
to have a certain degree of flexibilility, since the cooling
flow passage in the cooling device 1s used to contact with
a user's body. Moreover, the cooling device aimed spacer‘:is
required to: be sufficiently lightweight such as in applying
the cooling device to covering futons, whereas the cooling
device aimed spacer is required to have a sufficient
strength for supporting the weight of the user's body such

as in applying the cooling device to an underlying futon.
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Enbodi ment 3 to be described |later corresponds to this type B. Further,

each of the spacers of the type Cis provided wth: a nal i f
col um-shaped nenbers having | ength conponents al ong tﬁngﬂFhéﬁggs

direction of,the cooling flow passage; and a plurality of connecting
menbers for connecting the tip ends of the colum-shaped nenbers. 31 March
2004 this case, one projecting portion is constituted of one connecting
menber and pertinent colum-shaped nenbers connected by the one connecting
menber. Those Teawer swihbwnbei n éxpldardi nbarsinaffers, tStHcHEsek i bed

| ater correspond to this type C. Actually, each of such - cooling device
ai ned spfaednsres sofohbei cooddngudieving ptesdcEPAGeHSr ACSPTdANY itRegral Iy
formed to ~becone physically, continuous via base nmenber. This is because,
i ndependdwt Ipregrende gy @30 or mi ng  proj ecting portions requires a

| aborious work in manufacturing spacers, thus inpractical. Iy he
cool i ng devi &t me& sBB@erc?%gb‘égusd@d”fQﬁ gSPRE®ESol %g ?l?%w,

PRSSIOC Dot 0! MR e pR IR, 5B FOBP 8, ol BraboBmbd 10

2 mod SRR f b Co TR U, R PP e B AR o

T e Tl (11 s

cool ing levige. aifgRd 8B88%hg SaéPi&dr Ained OkfRGers are generally
classified into three types of A, B and C. Each of the
spacers of the type A utilizes a plurality of plate-like
projecting portions arranged parallel -to the gas-flowing
direction 1in ‘a ‘state where the plate~like projecting
portions are upstanding in the thickness direction of the
cooling flow passage. Namely, each of the spacers of the
type ‘A previously defines the gas-flowing direction. Those
spacers of the Embodiments 1 and 2 to be described later
correspond to this type A.

The spacer .of the type B utilizes, as projecting
portions, a plurality of . column-shaped memberS-regularly'
arranged in a state upﬁtanding in the thickness direction
of the -cooling flow - passage. The spacer shown .in the
Embodiment 3 to be described later corresponds to this type
B. Further, each of the spacers of the type C is provided
with: a plurality of column-shaped members having length
components along the thickness direction of . the cooling
flow passage; and a plurality of connecting members for

connecting the tip ends of the column-shaped members. In
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by using a, nold,: the cooling device. ainmed spacer has no portions which

overlap with' other portions of the spacer via space In the i.ckness
direction of the spacer upon such integral form ng. FbRgJQ@thﬁgﬁ as when

a reinforcing nenber is attached to-the cooling device ained spacer after
the integral formation, there may be formed a portion 31 March 2004

overl apping with other portion of the spacer via space in the thickness
direction of the spacer. It is of course possible to do so. The cooling
devi ce aitred spaser, adnd hpsodebbdngergortiam i is tdunsidiicdusted af laast 2 nm
in viewof the result of the aforenmentioned prelimnary experinent. This
is becausmnedthirgknesemisem| | @ndt hper2ikknteq@iodlemng shapesi ddaremgrs
increased air pressure so as to flowair at a constant flow quantity,.and
i s thus lognresttedlby |thewie csvinentingdgnken HH SHRRACTHhARIHe

al l ocation density of.projecting_ portions and the-distances therebetween

are to bdrddhefubedimente 4Ant m & B$ eI5FHRRG A3RF ATHRPRIM Engt h of

material, the shape of projecting portions, and the applicable kind of
cooling YWk 1¥P&His case, the particularly inportant point Is to

o e s ufE. UR8R, B M el 480l AL dteRer s

gener oL AT LALEST 6 Phaf ok oLl Horeions BeerBlaNrlon,

pover,  GONSIP! AN BOGoRET Hirs 1HM 155 SUbht Phublis S4RET bHBB! member.
This is because, - independently or separately forming
projecting portions requireé a laborious work in
manufacturing Spacers, thus impractical. Only, the cooling
device aimed spacer to be used for forming the cooling flow
passage need not be integral as a whole. For example, it is
possible to use the spacer by dividing it into a plurality
of segments, or to use duly arranged smaller S-cm square
spacers.

Concretely, such cooling device aimed spacers .can be
inexpensively manufactured such as by injection molding of
soft blastiCs.'Namely, the spacers are formed by 'pouring
heated and+“fluidized plastics into a mold. In this :way.,
since the cooling device aimed spacer is integrally formed
by using a mold, the cooling device. aimed spacer has no
portions which overlap with other portions of the spacer
via space in the thickness direction of the spacer upon
such integral forming. However, such as when a reinforcing
member is attached to the cooling device aimed spacer after

the integral formation, there may be formed a portibn
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S?QSUCteg by the presen;,%:nventors has shown a considerable increase -of
cous drag, in case o ow ng a practical anount of bl gwn, aj

1 liter/sec for a spacer having a width of 250 nm and aﬁ'ﬁ?@?@@‘é(z?cg 2
m), while. adopting a value less .,than 2 nmas a distance between
projecting portions themselves in the type A and as a - 15 31 March 2004
di stance between col um-shaped nenbers thenselves in the types B and C
Thus, it is required to adopt a value of at least 2 nm as a distance

bet ween gweajlexpping poith oather hparslioas of rtlteheSE%ﬁer AVHAdSRECE dist ance
bet ween col um- shaped nenbers thensel ves in the types B and C. In other
words, tities ktbgoknesst hitre¢tiamheofpaletd &PICRE- ty% AS 19k SAWRS of
projecting portions per 1 cmalong a direction perpendicular to the

gas- f | omaapidtkecie Fould be 5 at the utnost 'when vi ewed fromthe

t hi ckness direction of the _ spac in th -

;[Aﬂe nunberdof 'I;tlﬂ)l Gﬂﬂléﬂﬁp@&%&?ﬁgréﬂﬁ% Ifgéﬁﬁ%s?l cg{% ftgtb ;é:mﬁ’t (r)nr)stc,
en vi ewe ro t_ethicnesdlr f.th

the o4y 4e51 eﬁ‘iai@a@assgé S s L P ERIBE ¢ 35#%‘““5'

t her et h&{? C}} f&?gésﬁﬂefﬁlﬁa%p@}ﬁw ngmgtd o M thin a

-pI ane alr oW ng ction to a certain extent.

coner et glysadde | s wc%@yse t Q84 ePUCH MY, OPENi NGim  akéquated0 % or more.
nthis espec “even an opening ratio of 99 %l eads to a considerably

'18” eas e&oﬁ’éf&&@blf”fﬂcréésé@eaiﬁt bPesksrdr sui dedtby fapwargimat iders of

constant flow quantity, and is thus impractical.

In such cooling  device .aimed spacers, how the
allocation density of projecting portionmns and the. distances
therebetween are to -be designed shall be determined in
consideration of the strength of material, the shape of
projecting portions, and the applicable kind of cooling
device. In this case, the particularly 1mportant point is
to reduce the viscous drag upon impingement of air onto
projecting portions. This is because, larger viscous drags
require a specific fan for generating larger pressures SO
as to flow air  at :a constant flow quantity, to .thereby
cause further :.problems of increased ‘electric power
consumption and noises. The result of the experiment
conducted by the present:inventors has shown a considerable
increase .of viscous drag, in case of flowing a practical
amount of blown air (such as 1 liter/sec for a spacer
having a width of 250 mm and a thickness of 5 mm), while
adopting a value less .than 2 mm as a distance between

projecting portions themselves in the type A and as a
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mcrons, at a pitch of as narrow as 1 mma As such, the opening- ratio
shoul d be duly increased,"” after satisfying the af orerr&gtwongﬁd%p' qui r ement
of the distance between the projecting portions or bet A% - shaped
menbers. Considering the above, these enbodi ments provide that: in the
spacer of-the type A, the width of each of -plate-like projecting portions
al ong the direction perpendicular to 31 March 2004 the gas-fl ow ng
direction is set at 0.2 nmto 2 cmwhen viewed fromthe thickness

di r ect'i ondbd taiee s patereenancolumn ¢ dteapsqdcmembershetignme Bre, inhethe dt h of
each of columm- shaped nenbers along the direction perpendicular to the
gas- f | ow tiygpels rBcandnCi. sThes, atit0iz mexgudrédcmowadiopti ewsthlue onf t &k

t hi ckness direction, of the spacer. Note, the wdths narrower than 0.2 nm
in the spheastof2thent \ase B, Gisitendet obatveeri deraitgtirgudertioragt h of
the, columm- shaped nmenber and lead -to failure of form ng thereof by a

mol d. Meakhgmselves Fdm Ghei §upeadpadds as i distangs BptetesmipPelymar t he
opening ratio is,,large at that side o t he cool | n% devi ce ai med spacer

whi ch contBRReIWEHPERE theased ussqyin Eﬂﬁ%réﬁ’eﬁﬁ, B &1 aft - ofdhi AP PALi 0 i s
Pl ow t r OYRFOE y pEhH ArEFGREFSS HEBEt sLbh ISR F atecyRhal - ¢ HEe
A IR T Sk T U RIS B S
a/:;:gpdar Yo&ELE8h1 oG Rl ~£B8 1R G o ARAHPL b Al n shEGPa: vRergregti on of
the utmost-when viewed from the thickness direction of the
spacer; and in the spacer of the type B or -C, _the number of
column-shaped members per 1 cm® should be 25 at the -utmost
when viewed: from the thickness direction of the :spacer.
Further, since the cooling device aimed spacers also
have a purpose to flow air therethrough, it is also
necessary to increase an opening ratio with;n a plane
perpendicular to the air-flowing direction to a certain
extent. Concretely, it is preferable to set such an opening
ratio at 30 % or more. In this respect, even an opening
ratio of 99 % leads to a considerably increased viscous
drag, if the ratio is providéd by arranging fibers of 10
microns at a pitch of as narrow as 1 mm. As such, the
opening ratio should be duly increased, after sat‘isfying
the aforementioned requirement of the distance between the
projecting - portions or between column-shaped members.
Considering the above, these embodiments provide that: in
the spacer of- the type A, the width of each of :plate-like

projecting portions along the direction perpendicular to
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gagor through the 3pacer, if the opening ratio. is small at the user | s
ody contacting side , of the spacer when an air tight Bl i 1S used,
f or the spacer. Further, in the cooling device of the vapgﬁ#ggpﬁon heat
utilizing type, snaller opening ratios at the user's body contacting side
of the spacer. necessarily lead to a snmaller contact ratio of the
flow ng,air with the evaporation sheet, to thereby 31 March 2004 reduce the
evaporation amount which results in a deteriorated cooling effect. In each
of the atle egestiEdnwingwdirgeddont jbobehg atgeyiZeBm thee 806‘4‘1 en ow
passage is formed by covering a cloth sheet or evaporation sheet onto a
Pﬁdy corta@Wﬁ@gfrgmdéhﬁfﬂﬂm§ si - resbicn Lihethepglererthdd i appl yi ng
e cool ing device such as to an under]ying futon, wder i stances between
]E)r 01| ect E@e pﬁP@F@ﬁsOSf thge 186! ithg Tevtiee ‘géiiﬁlédogpgéé“?‘ r°efguﬁ?f“i“wl'r ugged
eeling by the projectin ortions_when user's bady i.s place t he
proj ect i FRAPYSr 1 .rsTog+%’§$'r ithe sAtherihyRd BeFAS ,C‘Pta‘f)s%éng?%% to

i nterpose a peshed terial i t i

Lhe col U7 SR henbEr SELPE LEnAe: Rho nenblr £° Roilb eltBE Nt dfed 1Tey, 21
virtue of_such_.a t ekl | i i j f [ '

proj ect i BO'BO:}il}eons %?{gg% déi@%‘ﬁtgoﬁ{ orEfefsjgﬁi \?glas;?gl'?tegtafiéét bﬂ‘lﬁeszgged

feeling ,ihths REEESHAEYthan' 655" kil int RRcUBPBLE Bt tHe thpdlis) aoce

between projecting portions _tﬁeﬂselves,i' Concretely, it is '"preferable to
set the dighancs Retysesi iUl | RedReel OS6réligrR elofes the 580 Biin -

shaped member and :lead ‘to failure of forming thereof by a
mold.

Meanwhile, from various aspects,. it is also
preferable that the opening ratio is.large at that side of
the cooling device aimed spacer which contacts with the
user's body. Concretely, such an opening ratio is
preferably 20 ‘% or more. Specifically, cooling devices of
the air flow-through type inherently have such é secondary
effect that the moisture near the body surface due to
perspiration from the body surface can be discharged into
the cooling'flqw passage. However, such a secondary effect
can be hardly expected due to ,1es§J,permeat10n of water
vapor through the spacer, if the opening ratio is small at
the user's body .contacting side. of the spacer when an air-=
tight material -is used for the spacer. Further, 4in the
cooling device of the vaporization heat utilizing type.
smaller opening ratios at the user's body contacting side
of the spacer necessarily lead to a smaller contact ratio

of the flowing -air with the evaporation sheet, to thereby
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the utnost in the type A and the di stance between col um- shaped nenbers
thenselves at 30 at the utnost in the type B, C 'In VifMM &mt 84above,

t hese enbodi nents provide that: in the' spacer of the type g, the nunber of
projecting portions per 1 cmalong a direction perpendicular to the
gas-flowing direction is set at at |least 0.2 when viewed fromthe

t hi ckness direction of the cooling flow passage. 31 March 2004 and in the
spacer of the Type B or C, the nunmber of columm- shaped nenbers per 1 cnR

is set atrgdué€astn@ 1 dspovheyed fdRyurthe Lhieknessedlizestiqn of athe .
cooling flow passage. There w |l be hereinafter described concrete

embodi mernd st OF i et P B d L e Ve £€e @t Med spacers according to the present
inventions FIGS. 3 through 16 are views for explaining various cooling

device ained spaceesch! ofFl€e Jdfbhemepliidhed e tapessh@wnmcsaBihgpi eces
of cooling device ained spacers such as 5 cmx 4 cm [Enbodinent 1] FIG
3(a), Fl @ewideyg, atide FcGolifig) fAlowr paxdegmtis fprmadvibgw cavesciteggmai c si de
view and a. schematic partial perspective view of a cooling device ained
spacer 10zlath agheEfboeli neneporatdopecshest yontihe aodlodyy dentaetinged
spacer 10a shown in FIG 3 is called "hollow rail type", -which_ includes a
r ect angul s¥de e ethenBepling deyigepldmed Spagien-aiThiushapkdl PPRFEERINg
ortions 12a. The plurality of rail-shaped projectin ortions l12a are

I:Oar r angedt%cﬁ%’%é{egt Iﬁ‘@vli&t%giﬁ‘éﬁﬁ n&p to’an "unaerlyiflg Futon. wider

distances between projecting portions of the cooling device
aimed spacer result in rugged feeling by the projecting
portions when a user's-quy is placed onm the projecting
portions. To restrict such rugged feeling, it is enough to
interpose a meshed material as an' insertion material
between the sheet and the column-shaped members or
connecting members. However, the effect by virtue of such a
meshed material is 1limited, if the distance ‘between
projecting poftiéns is so wide. Thus, to effectively
restrict the rugged feeling, it is necessary to restrict
the upper limit of the distance between projecting portions
themselves. ’ Concretely, it 1is ‘preferable to set ' the
distance between projecting portions themselves at 50 mm at
the utmost in the type A, and the distance between column-
shaped members themselves at 30 mm at the utmost in: the
type B, C. In view of the above, these embodiments provide
that: in the spacer of the type A, the number of projecting
portions per 1 cm along a direction perpendicular to the
gas-flowing direction is set at at least 0.2 when viewed

from the thickness direction of the cooling flow passage:
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direction of the rail-shaped projecting portions 12a becone parallel to
the I ong side of the base nenber 1la, and the pIuraIitX?I@f ﬁg@hashaped
projecting portions 12a are physically joined to beconge ¢ At us via the
base menber 1l1a. As shown in FIG, 3(c), each of rail-shaped projecting
portions 12a conprises two pieces of plate-like projecting portions 15, 15
and a connecting nenber 16 connecting the 31 March 2004 upper ends of the
pl ate-1i ke projecting portions 15, 15. Thus, there are formed passages for
fl owi ng aai@ i Mereetdpamegh ofbthehd'ygEade dietGredieadivaien qfaidolsimped -
proj ecting,portions 12a and by the space within each rail- .shaped '
proj ect ishppest membel2n. pethel et Hsofsedadit Gt deas &-dl iwheoVigwad- | j ke
projecting:portions 15 along the direction perpendicular to the

Gas | o ditves il sTines S el zrCtion @ (G2 SROWABE THOABASERGR:, t he

t hi ckness direction of the spacer. Further, the distance betmeeq:the
plurality of pihare|wdlidr oj BEti nReTHLRET bRE 155‘??1%%? es TP At 2 T
to 50 nm for exanple, _Thus, the nupber of plate-li ke projecting; portions
15 per MRIFHIGH '%deP@CHQﬂ}ﬁﬂﬁr)?%ﬂ%%|g$m?é Fﬁ@qﬁﬁgaééﬁﬁ#éébiet at
0.2to 5 iq@lusive en, vie fromthe thickness direction of the spacer.
This is @ s'¢ RECTHE HPVEK e 2 to be described later. The hollow rail

type, of oo0l) I5Reley| 5o RLIRhSRA0SIc, 10ALRENEHE (el o i, Shect
paper or "by "vacuum nol di ng a plastic film Since
the coolddg ffvicei sl "BHnSRASEhcetf2 iR FREEIT @l lthridiged g N there
are shown small pieces of cooling device aimed spacers such
as 5 cm x 4 cm.

[Embodiment 1]

FIG. 3(a), FIG. 3(b) and FIG. 3(c) are a schematic
plan &iew, a schematic side view and a. schematic partial

- perspective view of a cooling device aimed spacer 10a of an
Embodiment 1, respectively.

The cooling device aimed spacer 1l0a shown in FIG. 3
is called "hollow rail type". which includes a rectangular
base member 1lla and.a plurality of rail-shaped projecting
portions 1l2a. The plurality of rail-shaped projecting
portions 1l2a are  arranged such that the longitudinal
direction of the rail-shaped projecting portions l2a become
parallel to the long side of the base member lla, and the’
plurality of rail-shaped projecting portions 1l2a are
physically joined to become continuous via the base member
ila. As shown in FIG. 3(c), each of rail-shaped projecting
portions 1l2a comprises two pieces of plate-like projecting

portions 15, 15 and a connecting member 1§ connecting the_
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such a way, the cooling device aimed spacer 10a has ~no portions which
overlap with other-portions of the spacer via space in-1qﬁm%n565Eess
di rection~of the.spacer. This is also true in the enbodi nment’s to be

described later., .1 1 The spacer 10a of the Enbodi ment 1 has such features
that the,sane can be readily manufactured and that the sanme allows air to
fl ow through not only the space between rail-, 31 March 2004 shaped

projecting portions ' 12a thenselves. but also the space within the
rail.-shaipreepr epdst iafy pbet ipdwtezdikenigroje¢ting pesitiabke X% ptbdvi de a
meshed nenber as an insertion material on the rail-shaped projecting
portions BES, si Adere heaggacefornadpr ipRESaIUt AggedfLe¥ingg wAdE used
to formcooling f | ow passages of a cqoling device. Further si nce the

spacer 10Eh9ERtBrowgRer B okNBi | $R§CE n halweqyngliagendl BR+bcshamedit is

desirable to,a t he spacer_ _10a to.a cooli device which scarcely
requires QF%J?%%igéypoFﬁggﬁﬁhlaadPchPWb%.erﬁﬁ%qﬁnﬂiéaﬁﬂnF?ThiEa}gQUired
to increase the strength of the spacer 10a, it is possible to adhere a
bottom;ﬂéh%pﬁé.pr?%P %%n%h%%F€+%% @t he base nember Ila as shown in FIG

4. [Enbodi mentp,gl @&gth5(8%’ é;éc% %%gzrté{i?g dgl'u@alﬁl(ﬁ) p%%e '-é‘léfé‘ﬁf’f‘fcéc pl an

view, a schematic" si view and a scC . artia erspective view of a

oShert: S TEPLAT ppasats 00 o260, Mhotl Sty STORLE BB Lt o

cal l ed a th@i badL¥1owdRg- tdi&ctiMi. 1isNek¥des: 30,2 mm to 2 cm when
viewed from-the thickness direction of the spacer. Further,
the distance between the plurality of plate-like projecting
portions 15 themselves is set at 2 mm to 50 mm, for example.
Thus, the number of plate-like projecting portions 15 per 1
cm along a direction perpendicular to the gas-flowing
direction is set at 0.2 to 5 inclusive when viewed from the
thickness direction of the spacer. This is also true in the
example 2 to be described later.

The hollow rail type of cooling device aimed spacer
10a caﬁ be formed by bending a sheet material such as hard
paper or by vacuum- molding of a plastic film: Since the
cooling device aimed spacer 10a is integrally formed in
such a way, the cooling device aimed spacer 10a has no
portions which overlap with other portions of the spacer
via space in the thickness direction of the. spacer. This is
also true in the embodiments to be described later..

The spacer l1l0a of the Embodiment 1 has such features

that the same can be readily manufactured and that the same

allows air to flow through not only the space between rail-
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rectangul ar base nenber. 1l b and a plurality of short plate-. |ike
projecting portions.12b. The plurality.of plate-Ilike prgéﬁcahg% Fortions
12b are arranged such that the |ongitudinal direction. viag 8 ate-1like
. projecting portions 12b becone parallel to the I ong side of the base
menber 11b. and. the plurality of plate-like projecting portions 12b are
physically joined to becone continuous via 31 March 2004 the base nenber
11b. The plate-like projecting portion 12b is short as conpared with the
pl at e- | idkeaperd] ecoiiegtiog | partapnshel FbddieRsalves aRitcadl e ridfur ded as
bei ng obtained by dividing the plate-like projecting portion of the

Enbodi negRace within he| Gralrs)apeds gRdRCS ingn Pogd 18 dHent 1, the
upper ends of the adjacent plate-like projecting~portions, 12b are not
connect ekt i ks t ReSERB nEﬂtBrQYiQG ehaestrd gﬁﬁﬁ%?ﬁé?ﬂé%ﬁ ek

pl ate-1i ke projectin portion 125 acts as.a pas f Or. oW ir

t her et hr‘?ﬂfbeﬁ‘?l %ignrgPF HF‘\}hﬁisgﬁp? pgrpjgf:%(.}ggr i%r?gr%g'g)\ﬂscelzfzf{ rr;g s%acer 10b
can be f_ormed such by _conpressi LB Qfa 1" I qisBIgECE S ON

nol di ng WesﬁchﬁFasqu s%rﬂggspazocoeuﬁﬁlgggg%at ﬁ'geeé'r%‘lg d?&rr%%l? 25Fs ? or ned

Tt ocp i ©8851 1Ry kﬁ?géég'gggt 029 DOEbLPfigL HevalRnd dierner

Iongitudﬁ iTection of acer , SO that the spacer 10b has

LlexibiI%%ﬁ&éﬂs%hélwgﬂg%e?ongbaudﬁggj a diTeacddronstBaiegfiityFuiahethet hi s
pacer, I's capabl'e o supporting a heavier |oad as conpared with the
spacer Ofongifeaf®pdifEéétion, it is desirable to. apply the spacer

10a to a cooling device which scarcely requires flexibility

in such a direction.

Note, when it is required .to increase the strength of
the spacer 10a, it is possible to adhere a bottom plate 19
to the underside of the base member lla as shown in FIG. 4.

[Embodiment 2]

FIG. 5(a), FIG. 5(b) and FIG. 5(c) are a schematic
plan view, a schematic side wview and a schematic partial
perspective view of a cooling device aimed .spacer 10D
according to an Embodiment 2, respectively.

The cooling device aimed spacer 10b shown in FIG. 5
is .called a "rail division type", and includes a
rectangular base member 11lb and a plurality of short plate-
like projecting portions  12b. The plurality -of plate-like
projecting portions 12b are arranged such that the
longitudinal direction. of . the plate-like . projecting
.portions 12b become parallel to the long side of the base
member 11b, and the plurality of plate-like projecting

portions 12b are physically jqined to becpme qoptinuous via
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It is desirable to provide a neshed nenber ~as an insertion material on

the plate-like projecting portions 12b, since the space§1$@9mqkbggs about
‘rugged f eeling when wused to formcooling fl ow passageS oOf a cooling

device. In the spacer 10b of the Enbodinent 2, it is possible to increase |
the thickness of the plate-like projecting portion 12b to provide a cavity |
withinit. This allows to realize a |lightweight spacer, considering its !
wei ght 31 March 2004 resistance. In this situation, the spacer 10b can be

formed stlkd BasbymemBRIeIIbAN THY 4Nt el ikebhsrojddy g i portddsli Db of
soft plastics, or vacuum nol ding of plastic film [Enbodinment 3] FIG 6(a),
FI G 6(b)iansghétrt aé(copmparadswhehnthe pphtea-Yilkes/, projeteimgi postilenvi ew
and a schematic partial perspective view of a cooling device ai med spacer
20 accordf ngheoEmboHBimeditnmdnt a®d reespds inedardefheas outing oetvatredi ned
spacer 20-shown in FIG 6 is called a 9a colum- shapedtype", and includes
a rectangeYardipidéngenbbe 2plahd-iikeurareigchbingol ReRtiPRpedt nethers 22

Each of the colum-shaped nenbers .22 is formed to be vertically upwardly
ext ended FRBadiRanbask Advifer 221P14Ras1tY (RE pISsEImentF «of URSLKRN- ER&ped

i RN R LN At e N Y

P ek G PeRERETohE L b frb RadoRar! SBDAL ERLEER LBOBIRAC: 2 [0
2, so that-the space between adjacent plate-like projecting
portions 12b- acts as a passage for flowing air therethrough.

This rail division type of cooling device aimed
spacer 1l0b can be formed such as by compression molding of
rubber, or injection molding of soft plastics.

The spacer 10b of the Embodiment 2 is formed with a
lot of short plate-like projecting portions 12b along the
longitudinal -direction of the spacer 10b, so that the
spacer 10b ‘has flexibility also in the ldngitudinal
direction thereof. ‘Further, this spacer 10b is capable of
supporting ‘a heavier load as compared with the spacer of
the Embodiment 1. , |

It is* desii:'able to provide a meshed member as an
insertion material on the plafe-like projecting portions
12b, since the spacer 10b brings about rugged feeling when
used to form cooling flow passages of a cooling device. )

In the spacer 10b of the Embodiment 2, it is‘possible
to increase the thickness of the plate-like projecting
portion 12b to provide a cavity within it. This allows to

realize a 1lightweight spacer, considering its weight
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di stance. between the col um-shaped nenbers 22, thenselves is set -at 2 to

30 , for exanple. Thus, ,the nunmber of col um-shaped nqﬂqg ) er 1 cnt
is 0,1 to 25 when viewed fromthe thickness direction . 0o &Cpéﬁogpacer.
Thi s col um-shaped type of spacer 20 can be. forned such as by conpression
nol di ng of -rubber, injection nolding of soft plastics, or cal endering

nmet hod. The spacer 20 of the Enbodi nent 3 has such advantages 31 March 2004
that this spacer 20 is lightweight, flexible in an omidirectional mnner,
and capald®iofamdé owimgtlais ¢iotyamision t iteugpader -108pasay b figrmeed
omidirectional - manner. Only, this spacer 20 is incapable of bearing a
heavi er s$wald,asndy ¢onEréssson teplding e THEE. dhietdan MPEATe such
as clothes and covering futon. Note, it is possible to  jncrease the

di anet erobfsefie phasithcshapedvaentemobding of RAartie A%y within it.
(Enmbodi nent 41 All of nine types,of cooling device ained spacers 30a, 30b,
301 shown i n FiExpodimemt oyhh 15 are so-called "nenber -connection type".~

e o e ek U e ) pp gk o6 B8 8 SRR Pl

Spacer, PEARCTLEVelyE AHRERRRDR, Siiindanton ol Seet Udethal &

[ il uSesen B BT ALY e P EBEIRGOR08 Hiedubsbasstalby flatly
according to an Embodiment 3, respectively.

The cooling device aimed spacer 20 -shown in FIG. 6 is
called a "column-shaped type", and includes a rectangular
base member 21 and a plurality of column-shaped members 22.
Each of. the column-shaped members .22 1is formed to be
vertically upwardly extended from the base member 21. Thus,
the plurality of column-shaped members 22 are physically
joined to become continuous via base member 21.

The width of each of the plurality of column-shaped
members 22 along the direction perpendicular to the gas-
flowing direction is set at 0.2 mm to 1 cm when viewed from
the thickness direction of the spacer. Further, the
distance between the column-shaped members 22 themselves is
set . at 2 mm to 30 mm, for example. Thus, the number of
column-shaped members 22-per 1 cm* is 0.1 to 25 when viewed
from the thickness direction .of the spacer.

This column-shaped type of spacer 20. can be. formed
such as by compression molding of rubber, injection molding
of soft plastics, or calendering method.

The spacer 20 of the Embodiment 3 has such advantages_
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35. Nanely,"'-,the projecting ' portions 3la are, physically' joined to
becone continuous via base nenber 35. As shown in FIG gﬁﬁgmmggﬁg
projecting portion 3la conprises four' colum-shaped nenbers a and a
-square franme-shaped connecting -nenber 33a. Each col um-shaped nenber 32a
is drawn obliquely upwardly fromthe base nenber 35., Each col um-shaped
menber 32a has its tip end connected to one of corners 'of the connecting
menber 33a. Further, each, 31 March 2004 col um-shaped nenber 32a of each
pertinenttipa©j ethisg spackiron28lailkas ld dhiwerightd cdireditdd t aid owern ends
of colum-shaped nenbers 32a of three projecting portions 3la adjacent
to. the permniditeptdpmal imagnper | i @nd 3dapalsbe tdfatgllaringrajecto nmagpsrti ons
3la are arranged reqgularly. The nenber-connection type spacer 30b shown in
FIG 8 ithtoudak shpl spaldery 2 proppcomngdirgeitiionad JEnnesy@ntntial |y
flatly arranged on a rectangul ar base nenber 35. Nanely, the projecting
porti ons Bhis afBaphyspLaliFy 1ncgpabdet fhdeaFd ndod AL | o hseand
menber. 35. As shown in_ FIG 8,(c), each projecting partion 31b conprises
three cotRimh- 1fafdd tabdserto 308 35g9a Homn g sARPLY %oﬂﬁé(&cen@u%n"ggr - 33b.

Cach oL ST FREReC R OSL 22y S BLEMD SRLLILC Y U e LT o bace
comneCt! "o lBIUET F0 s ELE, BB SkATGh: iR WilhRlerRd Broer S
gfagggh33§???%%%3¥nc£@ig§q&igﬁfa.itFurther,,.each col um- shaped nenber 32b

[Embodiment 4]

All of nine types of cooling device aimed spacers 30a,

30b, .., 30i shown in FIGS. 7 through 15 are so-called
‘member-connection typei; In each of FIGS. 7 -through 15,
(a), (b) and (c) are a schematic plan view, a schematic
side view of an applicable member-connection type spacer,
and a schematic perspective view of a projecting portion of
the spacer, respectiveiy.

The member-connection type spacer 30a shown in FIG. 7
includes a’  plurality of projecting portions - 31la
substantially flatly arranged on a rectangular base member
35. Namely{“ the projecting portions 3la are physically
joined to become continuous via base member 35. As shown in
FIG. 7(c), each projecting portion 3la comprises four
column-shaped members 32a and a square frame-shaped
connecting “member 33a. Each column-shaped member 32a is
drawn obliquely upwardly from the base member 35. Each
column-shaped member 32a has its tip end connected to one

of corners of the connecting member 33a. Further, each
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projecting portion: 31b has a |l ower end connected to | ower ends' of
col um-shaped nenbers 32b of two projecting portions 3 ) dj % . to .
the pertinent projecting portion 31b. Thus, all project n@a%%ﬁﬁp ns 31b
are arranged regularly, and present a substantially honeyconb pattern

when viewed fromthe above. Those nenber- connection type spacers 30c, 30d,
30e shown in FIG 9, FIG 10 and FIG 11 are nodified 31 March 2004

enbodi ments of the spacer 30b of FIG 8, such that mainly the shape of the

connect i3g WBMAa el Madinfdead i32aa@F Ofeachheperitinené newbgectdegnection
type spacer 30c of FIG 9, each projecting portion 31c conprises three
col uM- $aRa%n NBTREMas328 Artrer Ccondectonmgatedbeto 33owaii #nds af
equil ateral triangle shaped" frame. Each col um-shaped nenber 32c has its
tip endaunecistthped arandrs d32wr of othreaeproinetinggPRERHERS 338
Further, in the nmenber- connection -~type spacer 30d of ., FIG 10, each
proj ect iadgjaqeortt i to . e pemprinsas EﬁK@@QiﬂﬁﬂnPQﬂﬁﬁﬂﬂj$%ﬁbeﬁg 3Bdtand- a
connecting menber 33d which has an inverted "Y' shape. Fach col um-shaped
nenber 324 I jeat inigy RORE I ekt LS FFEngsd f‘ieﬁ%gﬁ’&' Yof the connecting
menber 33d. In the nmenber- connection: t§§$ spagﬁ{ 3%% OT'Flgigélﬁ each
projecting pdhe Gemher coaddon HyRe SHAFHT. S0 EFMEHE § 57 ®and a
connecti ng nenber 33e, icqﬁﬁ,s a double-circl.e ring ns | N A/3ch of
spacer s o UARR, e, RHEFBH R stFct @f"eﬂ%ct%‘s“éosté’%tqf‘%%l Y thé same as
gg? Spacs?.lrbs?’toat%ltoifalFlIYG ffatlllr_: | c%'rat‘}ggdsgﬂwé 2 RIRGULaTORARE! n¥hbeiPe spacer

35. Namely, the projecting portions 31b are physically

joined to become continuous via base member.35. As shown in

FIG. 8(c), each projecting portion 31b comprises three

column-shaped members 32b and a ring-shaped connecting

member - 33b. Each column-shaped member 32b is drawn

obliquely upwardly from the base member 35. The tip ends of

column-shaped members 32b are connected to the connecting

member 33b. In this case, adjacent two column-shaped

members 32b form an angle of 120° therebetween when viewed

from the above of the spacer 30b as shown in FIG. 8(a).

Further, each column-shaped member 32b of each pertinent

projecting portion: 31b has a lower end connected to lower

ends of column-shaped members 32b of two projecting

portions - 31b adjacent to.the pertinent projecting portion

31b. Thus, all projecting portions 31lb are arranged

regularly, and present a substantially honeycomb pattern

when viewed from the above.

 Those member-connection type spacers 30c, 304, 30e

shown in FIG. 9, FIG. 10 and FIG. _11. are modified
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including a plurality of projecting portions 31f which "are arranged to be
substantially flatly on a rectangul ar base nenmber 35. Theun éﬁﬁhlng
portions 31f are physically joined to beconme continuous V|a(base menbe

35. As shown in FIG 12(c),, each projecting portion 31f conprises tmo

col um-shaped nmenbers 32f and a rod-1like connecting nenber 33f. Each

col um-shaped nenber 32f is drawn vertically upwardly fromthe base-nmenber
35. Each col um-shaped nenrber 31 March 2004 32f has its tip end connected
to one ofertigdBwsistof of hehecepaeelri PYbIherI@3f 8, Thachr djbext inngimby t i ons
31b are regularly arranged at predeterm ned intervals such that the

| ongi t uditted shhapet ofnthe esomeurtdjngctnempeporis omo@ified idi reesthedof

| aterally. The nenber-connection type spacer 30g shown in FIG 13 is a
nodi fi ed Wresodi benthef membegpgoanegtioghdwpe rfFRAGT 130Cs@éh Fillkat Dnly the

way to arrange projecting portions 31f is nodified. Nanely, there - are
regul ar| yeamt PEPIeFhaRE| poxtdigngetla h@@@pm%?%ctth#f@epd%qi%-%ﬁp@faw ng
the |l ongitudinal directions thereof directed |aterally, and those

proj ect i MEHRAES or?sz%lfa%v.angcpﬁ@e%ﬁ@st uBPHaeT d??%ct%h%ht heF e AR
ar e arr afBY S CULLELARILE | eaeg' o Freiba pEAc Siecwqﬁﬂm@"%%éeée” om t he
shove, 0Dt S LU Be)$ OISR Lt 06 S0, 5o At AR 0o I ©
pIuraHt)@ﬁg pEQhEQELEEngEEh%@§-3%30. Further, in the member-
connection *type spacer 304 of FIG. 10, each projecting
portion 31d comprises three column-shaped memberé 324 and -a
connecting member 33d which has an inverted "Y" shape. Each
column-shaped member 32d has its tip end connected to one
of tip ends of the connecting membeir 33d. In the member-
connection’ type spacer 30e of FIG. 11, each projecting
portion 3le comprises three column-shaped members 32e and a
connecting member 33e which has a double-circle ring shape.
In each of spacers 30c, 30d, 30e, the other structure is
substantially the same as the spacer 30b of FIG. 8.

FIG. “I2 shows a member-connection type spacer 30f
including a“plurality of projecting portions 31f which ‘are
arranged to be substantially flatly 6n a rectangular base
member 35. 'The projecting portions 31f are physically
joined to become continuous via base member 35. As shown in
FIG. 12(c), each projecting portion 31f comprises two
column-shaped members 32f and a rod-like connecting member
33f. Each column-shaped member 32f is drawn vertically

upwardly from the base member 35. Each column-shaped member
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substantially flatly arranged on a rectangul ar base nenber 35. The

5
projecting portions 31h are physically joined to beco 1 nt%qgﬁﬂs Vi a
base nenber 35. As shown in FIG. 14(c), each projectin a1 31lh
conprises four colum- shaped nenbers 32h and a cross-shapedconnecting
menber 33h. Each col um-shaped nenber 32h is drawn vertically upwardly
fromthe base nenber 35. The tip end of each col um-shaped nenber 32h is
connected to one of tip ends of the 31 March 2004 connecting nenber 33h.

Further,33fennE0jias | p PEhEI Fonndbtedro r 698l ol yt iy rengsdodt the :
predeterm ned intervals. The nenber -connection type spacer 301 shown in

FIG 15ésnéctdelf inkthiibodsient Té thie jHesdiarg 3PbrafiokkG 318, amsaich t hat
mai nly the shape of the connecting nenber is nodified. In the

menber - coaMETATDY dypengedcat Redefermied 1 teaclprojaettimt pdiei on . 311
conpri ses three colum- shaped nenbers 321 and a connecting nenber 33i

whi ch i slomgitudimal slkdiredtioansf Fasbhcgnoiectiagedoombber 32if hbs its

tip end connected to a center portion of - one side of the connecting
nenber 3@irectédrlatexallye’ |s substantially the sane as the spacer 30h of

FIG 14. In each of the aforenenti oned nenber- connectjon type ﬁgacers
30a, 30b, .., 'Bea, membewr@oRnectéarh typeumRaIPHHePI nERBER Aoyl % he

direction perpendicular _to the gas-flow n directjon is set, at 2 Mmm to
1 cm wheh3 vigwadued bl e cembad tieRt ok Tix t?QﬁF%ﬁ'%%@ %&ﬁﬁﬂwinFﬁiéher, t he

l stance, ,DeLueEn ST IERE] RRU0es Lhetnel (88 s anly YoRelBhs0
31f is modified. Namely, there . are regularly and
alternately arranged those projecting portions 31f having
the longitudinal directions thereof directed laterally, and
those projecting portions 31f having the longitudinal
directions thereof directed 1longitudinally. Thus, the
plurality of projecting portions 31f are arranged in a
substantially square-meshed pattern when vieweq from the
above. Other structure is substantially the same as the
spacer 30f of FIG. 1l2.

The member-connection type spacer 30h shown in FIG.
14 includes a plurality of projecting portions 3lh
substantially flatly arranged on a rectangular base member
35. -The projecting portions 31h are physically Jjoined to
become continuous via base member 35. As shown in FIG.
14(c), each projecting portion 31h comprises four column-
shaped members 32h and a cross-shaped connecting member 33h.
Each column-shaped member 32h is drawn vertically upwardly
from the base member 35. The tip end of each column-shaped

~ member 32h is connected to one of tip ends of the
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menbers per . .1 cnR2 is 0.1 to 25 -when viewed from the thickness
direction of the spacer. This is also true in an Enbodidyjt, R 2be4be
descri bed hereinafter. Further, each of menber - connect ion type spacers
30a 30b, 30i is integrally formed such as by injection nolding of soft
pl astics. Thus, the colum-shaped nenbers and acconpanyi ng connecti ng
menbers are continuous in a seanless manner as a matter of course, and
some of columm 31 March 2004 shaped nenbers continuously and snoot hly
transfer ¢onhdetingnneantensIenieurtegending mro §dret Shqpescofonde3 thl um-
shaped nmenbers and connecting nenbers. By virtue of such integral

f or mat i onar@oneguiathe aendeged canhgutedetempined pacesvalsa, 30b, .., 301

has portions which overlap with other portions of the spacer via space in

t he thickness Theeneinbarotonnettiepadype HRasen nd3@hc Hh@Wnt H& nekGer -

connection type spacers 30a, 30b, ~.., 301 shown in l(3 L FIG 7
t hrough, A% 1352 mesidied femhadinendr cfet Bhen fBACeHoPE 3%5 Patﬁr 14,
371,such as at those areas of the base nenber, which are sed t. o t he

\(,:\g! uLm shapel, Wéﬁbeﬁ“@lnHYameobFFﬁH%l fﬁJpﬁB?dlciP‘?r}e&ﬁlt% B‘& efenb®r and
h nb

sp:age(rja](t)? mod PRS0t RS fgnf Eit-'agﬁpﬁs{ﬂl%afapé e e o

b 0ot 5 oy Sl HEGIROERE T GRIm Y PaLE | SorBiTs 0 kneBR" Col iy ToT0R o

Further. SRGDeaPRGREeNES s20C a0 o éém@eiﬁg YmemBEE 5S1C3MARE £f - Rearing

a : heavi consi erlng
square shaped frame. Each column-shaped member 32i has its

tip end connected to a center portion of -one side of the
connecting member 33i. Other structure is substantially the
same as the spacer 30h of FIG. 14.

In each of the aforementioned member-connection type
spacers 30a, 30b, .., 30i, the width of each column-shaped
member along the direction perpendicular to the gas-flowing
direction is set at 0.2 mm to 1 cm when viewed from - the
thickness direction of the spacer. Further, the distance
between column-shaped members themselves is set at 2 mm to
30 mm, for ‘*example. Thus, the -number of‘ column-shaped
members per: 1 cm® is 0.1 to 25 when viewed from the
thickness direction of the spacer. This is also true in an
Embodiment 5 to be described hereinafter.

Further, each of member-connection type spacers 30a,
30b, .., 30i is integrally formed such as by injection
molding of soft plastics. Thus, the column-shaped members
and accompanying connecting members are continuous in a

seamless manner as a matter of course, and some of column-
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l'i ght weight, of the spacer. Mreover, each spacer can be. wused for any
type of cooling device, since the projecting portions q& t,he gger can be
XiMefep RO

formed in various shapes. For exanple, the spacer 30a h 8C guar e
framed connecting members shown in FIG 7 is capable of bearing
consi derably heavy I oad, by increasing the thickness. Thus, the spacer can
be used f or a cooling device such as an underlying futon., Conversely,
reduci ng the thickness 31 March 2004 extrenely reduces the weight and
i npr oveshidped |memibers t gontiaubhelgbyaral | smoothize turasfigacerof dhea cool i ng
device such as clothes. In this way, the nenber-connection type spacers
have versamieldttiyng Neereber ndereaddhgi oy eblse nghepesstefengbf GO18HET
menber - connection type spacer of the Enbodinment 4, it is enqugh, for '
exanpl e shapedutnembers oandc iCantjeridmng cBeMpeys . sBapethethePs grl’r‘l’é?ﬁsel ves or
adj acent  connecting nenbers thensel ves by another connectin nber,
I(;oncer nkwegm«?el off OTmREigNur aPPRY ofE pr e c ISP ST IIBIRE LY Bfent 5]
|G 16(a), FIG 16(bé . and FIE; 16(c re a schennti r.tial:.plan view
a SFhemﬁ?QSﬁﬁﬁt?%ﬂ'z B view 38 Igﬁhé%ﬁ%%Pniayg%g 8&?2%3 t%béﬁ£iew of a
cool i ng vice ajpmed spacer. 40 of the ﬁg?g?' t p idﬁﬂ The
FOOlInP' IbepﬁFhﬁanﬁpég%réﬁﬁ SREFT i n' b%gg fglc% ?egﬁgh J%ﬁ%r and
ower line t .er \A/%ic 'nc% l'i ty, of ep el a4 i
Teqtio Cfnd %%ﬁi.pbﬂ gl 1 1n Ol ber 4hé Aempedd urality
of | ower afig'%b. and a prhra ity OP col um-shaped nenbers 43. The
plurality nnection type spacers 30a, 30b, .., 30i shown in (c) of
FIG. 7 through FIG. 15, there is formed a predetermined
hole 37a, 37b, ..., 371 such as at those areas of the base
member, which are opposed to the column-shaped members
drawn obliquely upwardly from the base member and which are
opposed to the connecting member.
Each member-connection type spacer of the Embodiment
4 has a first feature of reduced degree of rugged feeling,
since the spacer has a-large number of connecting members
per a unit area when viewed from the thickness direction of.
the spacer. Further, each spacer has increased flexibility,
and is capable of bearing a heavier load, considering the
light weight of the spacer. Moreover, each spacer can be.
used for any type of cooling device, since the projecting
portions of the spacer can be formed in various shapes. For
example, the spacer 30a having the square framed connecting
members shown in FIG. 7 is capable of ©Dbearing a
considerably heavy load, by increasing the thickness. Thus,

the spacer can be used for a cooling device such as an

- underlying futon.. Conversely, reducing the thickness
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of upper rails 41 are arranged at predetermned intervals, in the
vertical- direction in FIG 16(a), while the plurality pails 42
are arranged at predetermned. intervals in the IateraI§LM%g%?#§ﬁ in FIG
16(a). The colum-shaped nenbers 43 are provided at those intersections
bet ween upper rails 41 and lower rails 42 when viewed fromthe above,
respectively, so as to interconnect the upper rails 41 and lower rails 42.
Thus, 31 March 2004 the plurality of colum-shaped nmenbers 43 are

physi cal laxtjemealed tedbeesontheowtightuand dmpmosesr diles #lexiiiliover rails
42. In the Enbodi nent 5, the upper rails 41 correspond to the connecting
menber s ito t heepebgemlliowenei wse |the hspacedsdon tai sogddngedenee one
projecting portion is constituted of one, upper rail 41 and the plurality
of ~col uridhaped cleridhess 4Brofthdst &thby Ehe TEPPEI-§oMnertithe tyRRr and

| ower line type spacer 40 can be fornmed such as by injection nolding of

pl asti cs PRSI WrsAtihet¥nbodi ment 5 has upper and | ower neshed

sides , so that_ the spacer 40 exhibhits rugged feeli of..a | esser degree
and is extr enel"{f’qei'ghg\%eiﬁ‘?ﬁewqu ?HSF&%% gfl‘étk?bislrﬁg:tegﬁgtﬁ]eogpa%%?h40 has

o e SR B HYRS sl VE" IS hRENR A e e
Canons A3 RER! kgD, L RLEQIESy cBRRERS. RABAG cothugr Lhe
pushing fQ[ 65 2HBIBRLs! NEhaRdEfYes 48r adjacent connecting members:
themselves by another connecting member, concerning some of
the plurality of projecting portions.
[Embodiment 5] _
FIG. 16(a),‘FIG. 16(b) and FIG. 16(c) are a schematic
partial plan view, a schematic partial side view.and a
schematic ‘partial perspective view of a cooling device
aimed spacer 40 of the Embodiment 5, respective;y.
The cooling device aimed spacer 40 shown in FIG. 16
is called an "upper and lower line type", which includes a
plurality of upper rails 41, a plurality of lower rails 42
and a plurality of column-shaped members 43. The plurality
of upper rails 41 are arranged at predetermined intervals
in the vertical. direction in FIG. 16(a), while the
plurality of lower rails 42 are arranged at  predetermined
intervals in the lateral direction in FIG. 16(a). The
column-shaped members 43 are provided - at those
intersections between upper rails 41 and lower rails 42
when viewed from the above, respectively, so as to

interconnect the upper rails 41 and lower rails 42. Thus,
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of the Enbodinent 5 may wi den the di stance between upper rails or between
the lower rails. To avoid such a situation, it is possi%{ﬁ t%zgfgvide
connecting nmenbers for nutually connecting adjacent upp Ry D04,

adj acent lower rails. at, several points. Meanwhile, in those spacers of
the aforenentioned Enbodinents 1 through 4, it is desirable to forma | ot
of 31 March 2004 | arge holes in the base nenbers, as,required. Nanely,
those spacers having the plurality of projecting portions arranged on the
respect it baseraBIber ®£shed ludie- sisised omembershet I eapectphys ilwadd ymenber s
downwardly and to place the wuser's body ~,on the upper ends of the

proj ect ijodne@ ttOnbecome caar isfuousapplyi ngpele madsgectl vandpdowesr t o
cooling devices. However, it is certain that a cooling seat cushion is
used i nearitledl42. As such, forming large ~ holes in the base

menber ~-reduces that area of the spacer which contacts wth the user's
body, to therdhy tiid dmhosiimend tShe WwolUBREr Jadilsc fhicFhafRaediS) .
Moreover, forming a |arge nunber, of large holes in the base nenber further
| i ght ensthenecorpaeting omepbeay HHvEReafEssanF i YRS nelf 85T 1ity  of

the spacer. In addition, there exjst the' follqmdngpnethbd o abtain a
| arger $RRGr stieh B8 | AS8UBde ERab PRer RIPIGALIPH0s #5548 s%ﬁhde of

BT S  PaE TR ey SR, b Ry syposei bl e
respect icvoe.l.unpr{-es eéspead]qne%er}esausm%oq{-t{&é&? By WD Jﬂiﬁa:‘@a@]ﬂ gy of the

The upper and lower line type spacer 40 can be formed
such as by injection molding of plastics.

The spacer 40 of the Embodiment 5 has: upper and lower
meshed ‘sides, so that the spacer 40 exhibits rugged feeling
of a lesser degree and is extremely lightweight with
increased flexibility. The spacer 40 has a further feature
that its function is unchanged even when it islinverted.
Thus, in forming a cooling flow passage in a cooling device,
the spacer 40 can be used invertedly. When an increased,
strength is required for the spacer 40, the column-shaped
members 43 may be thickened.

Further, larger pushing forces against the spacer 40
of the Embodiment 5 may widen the distance between upper
rails or between the lower rails. To avoid such a situation,
it is possible to provide connecting members for mutually
.connecting adjacent upper rails or adjacent lower rails. at.
several points.

Meanwhile, in those spacers of the aforementioned

Embodiments 1 through 4, it is desirable to form a lot of
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spacer is , plastics. It is also possible to adhere the respective pieces
onto a large plate,, or to connect the respective pieCQﬁ|ﬁ%CﬁQBBECt0rS
such that the -respective pieces can be-folded relative to oné anot her.
There will be described hereinafter cooling devices applied with the

cool ing devices aimed spacers according to the present invention,
respectively. Herein, there will be 31 March 2004 descri bed situations
where such cooling device ained spacers are applied to an air flowthrough

type coolidihe Saes USi @i AL m@mlig,ata@rréggﬁt:éa J |N&ﬁé%j,t Yitfog©o! i ng
pillow, respectively. [Application Exanple to ol i ng Seat shion] FIG 17

is a viewpsdwewdgd Rafihygat it Wisher£100p! i 68 peatjeetihigon, paappidmesl Wi th.
t he cooling device ained spacer of the present invention is placed on a
chair, Fldzrdiffed ons thesaespddtciyd abasei membershestiaddl | bg sse@id ctrshi on,
and FIG 18(b) is a schematic cross-sectional view of the cooling seat
cushi on setwelthe respgo i rmase diendas O rdimwanldy iand-It@ placesuidie a
cooling seat cushion 100 is used by placing it on a chair X It is of
course pusst s ebedy uos ithepywpresienrnds t ofusheaprodegstiagcpartivia. As
shown in FIG 18, this cooling seat cushion 100 includes -a cooling flow
passage HID, caseonfEctAPRLYiRY pdsagFespregtivg DEPRGRTE30L0 aCM bR Hg
nmeans, a battery 140., a main switch. 150 and a pressure switch 160. The

cool i ng f4KH GRS s HRPEVEF - ikt phoeidpibrihal 2 GBS 159y FHPER f an
130, and iscolqgreidsefnvaez.:st%ﬂye. SRQ C%ruc?mo,l P(];rn?ir?ézia%fgeéli 0o ‘és4 Ognrm%he
base member-reduces that area of the spacer'which contacts
with the user's body, to thereby allow to-use the cooling
éeat cushion invertedly. Moreover, forming a large number
of large holes in the base member further lightens the
spacer to thereby advantageously increase the flexibility
of the spacer.

In addition, there exist the following methods to
obtain a larger spacer such as in a size of 2 m x 2 m from
those spacers made of small pieces as shown in Embodiments
1 through 4. Namely, it is possible to readily fabricate a
larger spacer by mutually abutting sides of respective
pieces and by heat welding them, when the material of the
spacer is plastics. It is ‘also possible to adhere the
respective pieces onto a large plate, or to connect the
respective 'pieces by connectors such that the . respective
pleces can be folded relative to one another.

There will be described hereinafter cooling devices
applied with the cooling devices aimed spacers according to

the present invention, respectively. Herein, there will be
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and a sheet 1.11.Nanely, this exanple adopts the nenber- connectiont e
spacer, 30i shown in FIG 15. Considering that .the coqh”agcﬁ%@b4cushion
100 _is used by placing it on the chair, the whole size of the“cooling seat
cushion 100 is desirably of a size on the order of 500 x 500 mm at the
utnmost. The. sheet 111 is forned in a sack shape to cover the, 31 March
2004 whol e of the spacer 301. Note, the sheet 111 has a right side 112
opened to suck air, in FIG 18(a). The material of the sheet 111 may be
what everdesadided al s binsavbdes velperet osupkr neabdinger deicegh aimech as

hi gh-density cotton cloth, or typical cloth. The connecting fl ow passage
120 i s ampsoss paoei dgiblizet ween darheaDE ffowk3Ginewdght heyR®oldaed ifidow
passage 110. The DC fan 130 is provided to suck air fromthe cooling flow
passage skt antshinn covhertvanpizatiis fegd 100, 1124@9 (PG $ORAIFY the air
to,the exterior. The battery 140 is to drive the DC fan 130. Such a

bat t er y piddiamy TRSReHoFYRlY- dry cell, and preferably a rechargeabl e

-seconder cell which can be charged gy a,nainségo%eraguring di suse of the
cool i ng seat tgen Framples & Looliing, e8¢ CUSB8%ilded at a

aft
i o toh 150 md 4 i Bt Sl S @ Pag e e, IR o eaon
a;gﬁr’Egﬁgéaéuéﬂfoggﬁpbigeas%fﬁi}¥ﬂgﬂéé%&fﬁéhd@@f@é b5 pEut kg Raltery 140
of the present invention 1s placed on a chair, FIG. 18(a)
is a schematic plan view of the cooling seat cushion, and
FIG. .18(b) 1s a schematic crossfsectional view of the
cooling seat cushion viewed in an A-A arrow. direction.

As shown in FIG. 17, such a cooling seat cushion 100
is used by placing it on a chair X. It is of course
possible to use it by placing it such as on a bench or sofa.
As shown in FIG. 18, this cooling seat cushion 100 includes
a cooling flow passage 110, a connecting flow passage 120,
a DC fan 130 as blowing means, a battery 140, a main switch
150 and a préssure switch 160. The cooling flow passage 110
is provided for.-air to be flown by the DC fan 130, and
comprises a square spacer 30i of a size of 400 mm X. 400 mm
and a -sheet 111N\Namely, this example adopts the member-
connection typé spacer 301 shown in FIG. 15. Considering
that the cooling seat cushion 100 is used by placing it on
the chair, the whole size of the cooling seat cushion 100
is desirably of ‘a size on the order of 500 mm x 500 mm at
the utmost.

The sheet 111 is formed in a sack shape to cover the
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both switches 150, 160 are turned ON. In use as shown in FIG 17, the
cooling seat cushion is placed such that the connecting?ﬁﬁow%ﬁgﬁaage 120
comes to the rear portion (backrest side) of the chair. ar an 130 is
typically placed to set its blow opening downwardly, but may be inverted
depending on the structure of the chair. Wien a user sits on the chair X
under this condition, the pressure switch 160 is turned ON by sensing 31
March 2004 the sitting. If the main switch 150 has been kept ON, the DC

fan 130 LhoiR Uil 2pdbbeCliodn WHedCkeRETLARLLANL TAM bhesighght si de

112 of the e alr sucke via side ows t hroug

connecti I p 1 r by At sp 30ipphed disgchar ged
gga%qutzhgﬁ%%ﬁ AL sl IE&@,, ¥n! PEG3PaEER)30TheaRd teReR1dic3Char g

downwar d fan 130. It is enough that the anount of flown air

is on thenardeee? 111l a§ beeGhateveRatehie19CafliaBwt3Qater vhpew @ such an
amount of air 1s of a small size of 40 length x 40 width x 10 thickness.

Such a ceglineatecathsrstiiugdts, ca@ah! asohidii@®amiity toetdormeaoahyre
gradient of the hips of a user who has sat on, the cooling seat cushion,
by causi bg. teiicant cdiothcool er than the, user(r)s body tenperature to be
flown just under the hips. Thus, sitting for a long tine. causes no
i ncrease of t IThet aqereattiingy of léwopaespagei A6 dfs tdnespaocei pgoydated cushi on
which contact with hips because of the user |s body tenperature, to
t her eby pedwern sthneB€y fanordiQ | amd ahbiet cooiage BA QT opadeagentldit.abl e
feeling. Providing a |lot of |large holes at the base' nenber 35 .
The DC fan 130 is provided to suck air from the cooling
flow passage 110 and the connecting flow passage 120, and
to discharge the air to the exterior. The battery 140 is to
drive the DC fan 130. Such a battery 140 .may be a normal
dry cell,  and preferably a rechargeable 'secondary cell
which can be charged by a mains-power during disuse of the
cooling seat cushion 100.

The pressure switch 160 is provided at a
substantially central upper portion of the cooling flow
passage 110. The main switch 150 and the pressure switch
160 are serially connected to each other, so that the DC
fan 130 is supplied with power from the battery 140 when
both switches 150, 160 are turned ON.

In use as shown in FIG. 17, the cooling seat: cushion
is placed such that the connecting flow passage 120 comes
to the rear portion (backrest side) of the chair. The DC
fan 130 1is typically placed to set 1its blow opening
downwardly, but may be inverted depending on the structure

of the chair. When a user sits on the chair X under this

condition, the pressure switch 160 is turned ON by sensing
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of the spacer 30i allows to obtain a sufficient cooling effect even when
the cooling seat cushion is used invertedly. Also in.t Hs caﬁ%'oit IS
possible to prevent a sweaty condition. [Application adg?@ g 6boling
Pillow FIG 19(a), FIG 19(b) and FIG 19(c) are a schematic plan view, a
schematic front view and a schematic right side view, respectively, of a
cooling pillow applied with 31 March 2004 the spacer of the present
invention. FIG 20(a) is a schematic plan view of an evaporation sheet to

be used fiu sibeis§o! fvgthel MaWn HWEtcl0(1H0 ika® Bebankept CNysstheecti onal
view of the evaporation sheet as viewed froma B- B arrow direction, and
FIG 20(5d ¥snaisohermptistpted vhew difrextiatrerteondokt iamdpieindt haind a thin
cloth constituting the evaporation sheet. Further, FIG 21 is a schematic
partial gresstheectightalsitieevi b afi ahe fsHemt phkbag®hef atire swekgd ng
pillow. As shown in, FIG 19, the 'cooling pillow 200 is provided with an
air flowpasshage 210, fanwevapuoraghotheheonnezzdnda fdeshirafsapgast ki al 230,
a fan 240 as blowing neans,', and a tank 250. The cooling pillow 200 has
its centformedriby obhe0spdeerr p3dki mpd Hete A Hhakset W Rg REer.  The
cooling pillow 200 has its |lower portion provided wwth t t ank 250 for
filling WaeePC Zaa 190 -cJdshidhi erpPysh ebhal thepamQuBta O&d TP Hhetank- 250.

The cushioning material 230_ i.s_provided for_inprovi the f i upon
sl eepi ngls| AR FrEe Oié?rtﬂg &o&FFﬁﬁ’ﬁ?FPoﬁPZGBa¢sFgﬁézg: fch aiggﬁe body

of flowing such an amount of air is of a small size of 40 mm
length x 40 mm width x 10 mm thickness.

Such a cooling seat cushion is capable of increasing
the temperature gradient of the hips of a user who has sat
on the cooling seat cushion, by causing ambient air cooler
than the user's body temperature to be flown just under the
hips. Thus, sitting for a long time causes no increase of
the temperature of those portions of the cogling seat
cushion which contact with hips because of the user's body
temperature, to thereby prevent a sweaty condition and to
thereby provide comfortable feeling.

Providing a lot of large holes at the base member 35
of the spacer 30i allows to obtain a sufficient cooling
effect - even when the cooling seat cushion 1is used
invertedly. Also in this éaée, it is possible to prevent a
sweaty condition.

[Application Example to Cooling Pillow]

FIG. 19(a), FIG. 19(b) and FIG. 19(c) are a schematic
plan view, a schematic front view and a schematic right

side view, respectively, of a cooling pillow applied with
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t he sl eeping;user cones to '"the side | abeled "Front". The air flow passage
210 is placed on the cushioning material 230. Placed at,}Me i [ portion
of the center portion 202 of the air f | ow passage 210 % g@@ér end
portion of the evaporation sheet 220, and the other end portion of the
evaporation sheet 220 is inserted into the tank 250 via slit provided at
the tank 250 and i mMersed in water therein. 31 March 2004 As shown in FIG
19(b)8 the air flow passage 210 is the passage through which the air fed

by the 1 ah24Qpdiicvi ded gho! Ner sl e PO fn { NE7RO0! Gl | Low 200 is

fl own. The air passed t hr ough e air f ow passage 210 is ischarged to

the exterdend@i S| SLaPOrib@Nofr hﬂhhvéF:@%altEonFEﬁee%g(t@ JoPRRS (ot 0 the
fan 240. There.w ||l be now descri bed the evaporation sheet 220. As shown -

in FIG Zfhet oeManpr fillawsheetrc22020nehudes- @ Ieiefia€Ladustddg- cloth
221 and athin cloth 222, as a water conducting nmenber; a water conducting

cl oth covectGian widwerqe Otlie Séefpori s sheet edpraidwe®nhesm 2ansl-
connector 225. As shown in FIG 20(c), the upper portion of the water
conduct i g atoew @Rftectiémr nendi RIG.a20¢oh dbkape.schBEmatigormliam vsewadher ed
with the thin cloth 222 for allowing water to sufficiently perneate
ther et hr fgha Reterexeomdusting talegih camd hai $hadogtledhascanst it teing
conductin cloth 221. The towel cloth has a superior function to suck

up: wat er eyapeagtion Asheebwn Furthes . 28Lq) ahH. is ;2 2¢hpmatige | ower

partial cross-sectional view of an air flow passage of the
cooling pillow.

As shown in  FIG. 19, the cooling pillow 200 1is
provided with an air flow passage 210, an evaporation sheet
220, a cushioning material 230, a fan 240 as blowihg means,
and a tank 250. The cooling pillow 200 has its center
portion 202 for placing thereon a head of a sleeping user.
The cooling pillow 200 has its lower portion provided with
the tank 250 for filling water, and the cushidning material
230 is placed on the tank 250. The cushioning material 230
is provided for improving the feeling upon sleeping. In FIG.
19, the cooling pillow 200 is used such that the body of
the sleeping‘hser comes to the side labeled "Front".

The air flow passage 210 is placed on the cushioning
material 230. Placed at the upper portion of the center
portion 202 of the air flow passage 210 is an upper end
portion of the evaporation sheet 220, and the other end
portion of the evaporation sheet 220 is inserted into the
tank 250 via slit provided at the tank 250 and immersed in

water therein.
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portion of the water conducting cloth 221 is covered by the water
conducting cloth cover 223 made of pol yethyl ene. Furthe1,MtQ$6¥B%er
conducting cloth cover 223 has its lower end formed with & f water
suck hol es 223a e The | ower portion of the water conducting cloth 221.
covered by, ;the water conducting cloth cover 223 is inserted into

t heconnect or 225. Theconnect or 225i srenpovably i nsertedinto theslitofthe

t ank250, t ot hereby 31 March 2004 facilitate insertion of the water
conducting cl oid 2RdwhNif Frke t¥H)250:hd Nnseft ENgwt Passawer 2aw tion of the
wat er conducting cloth 221 covered by the water conducting cloth cover
223 i nt oghde gadadb0 thavagh tdieismt atheconduct fad by otthe22faho-24uck up
wat er via water suck holes 223a toward the upper portion of the water
conduct i pgoei@éth 321thy aideapiddtairon phenbthenonolThg wdtldowcdffuct$ng cloth
cover 223 acts to prevent unnecessary' evaporation of water upon sucking
it up anflLéownpr Bhenkirh@asssid diimapghat the atip361owr PRsISSgeg Mkt t8. As
shown in FIG 19(a) the thin cloth 222 and the conb shaped portion of the
wat er coditischanged| bohtRelexteriprazdg Gidendorddody Fohdorr¥2 H? the air
fl ow passage 210. The water sucked up fromthe |ower portion of the water
conductiﬂ@gclb?hb221°PB°$¥%ﬁs¥%r¥¥® £3nt#0-thin cloth 222 fromthe conb

shaped portion at the upper portjion o he water conducti cl 221, and.
i s i nmedi at el yThe’a‘?-s‘tbje}ﬁe"bet oY ‘?%‘b‘i/l%‘?)(ie ' oeflveq‘pcﬁ%%% nsrl'g?%‘f %%2

Typica"Xs gﬁgwkhkg 9&83h2%%2€6%‘g¥§d&é&¥¥éﬁﬂéﬂééfﬂ¥§5 #fiudes: a
| water conducting cloth 221 and a thin clqth 222, as a water
conducting ﬁembef; a water conducting cloth cover 223; a
waterproof sheet 224 as a waterproof member; and a
connector 225. As shown in FIG. 20(c), the upper portion of
the water conducting cloth 221 is formed into a comb shape.
This portion is adhered with the thin cloth 222 for
allowing water to sufficiently permeate therethrough. For
example, a towel cloth is adopted as the water conducting
cloth 221. The towel cloth has a superior funcfion to suck

up water and to keep it.

-As shown in FIG. 20(a) and FIG. 20(b), the lower
portion of the water conducting cloth 221 is covered by the
water conducting cloth cover 223 made of polyethylene.
Eurther; the water conducting cloth cover 223 has its lower
end formed with .a lot of water suck holes 223a.

The lower portion of the water conducting cloth 221
covered by the water conducting cloth cover 223 is inserted
into the connector 225. The connector 225 is removably

inserted into the slit of the tank 250, to thereby
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m nutes after the lower end of the water conducting cloth 221 has been

inserted into the tank 250. The conb shaped portion of
conducting cloth 221 and the thin cloth 222 both place&hgﬁa¥ﬁéﬁg4r flow

passage 210" are further covered by the waterproof sheet 224 so as to
prevent a user's head placed thereon frombeing wetted. Note, the water
conducting cloth 221, thin cloth 222 and wat er proof sheet 224 may be

i ndi vi dual nmenbers to be 31 March 2004 conbined with one another, as

al ready dessiribedabtbriion By tie Wand®usdnadarited dI¥th api ntegs al
menber. As shown in FIG 21, the air flow passage 210 includes the spacer

30i and amheeanRll2s0Nangngerting edodowent poopisnt lf mehberwatonnnecti on
type spacer 30i shown in FIG 15. The whol e spacer 30i, except f or the
center pardricuctiy ofldtie 221 ¢obverepdsbmgéh2laties corstwting tdidtte sheet
211 fromthe upper side of the spacer -30i. For exanple, a high-density
cotton clastver s23dopindd athe hdankhe2%0 2tauses ttie owhserhaahdydtioeg on t he
center portion 2,02. of the,air flow passage 210 is the evaporation sheet
220 wit h alnthwaddk frodudham water ki@ watethsuglpdrola23ariipwand air
flow ng through the center portion.202 of the air flow passage 210 closely
cont act s the huPpert RPEtdpst 1L Jthe wakere opnducd ngoFkih a?%gdbé( P inciple
where the cooling pillow 200 cools a user' escri bed above, the

s head. As
cool i ng (FARM-I00 PRRCERRPTt TR ¥RERT pSPRABRTHEN CREDy G9VE40.243hi s fan

240 . :
acts to prevent unnecessary evaporation of water upon

sucking it up and to prevent the cushioning material 230
from being wetted.

As shown in FIG. 19(a), the thin cloth 222 and the
comb shaped portion of the water conducting cloth 221 are
placed on the center portion 202 of the air flow passage
210. The water sucked up from the lower portion of the
water conducting cloth 221 is transferred to the thin cloth
222 from the comb shaped portion at the upper portion of
the water conducting cloth 221, and 1is immediately
dispersed to thereby spread over the thin cloth 222.
Typically, the thin cloth 222 is wholly wetted in about 10
minutes after the lower end of the water conducting cloth
221 has been: inserted into the tﬁnk 250. The comb shaped
portion of the water conducting cloth 221 and the thin
cleth 222 both placed on the air flow passage 210 are
further covered by the waterproof sheet 224 so as to
prevent a user's head placed thereon from being wetted.

Note, the water conducting cloth 221, thin cloth 222

and waterproof sheet 224 may be individual members to be
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takes in air, f romthe underside and feeds the air to the above. This air

is flowm through the air f | ow passage 210 provided on é@ﬁ cu '?ning
mat erial 230, and discharged to the exterior. from the BENSSOi on

opposite to the side where the fan 240 is provided. At this tine, the air |
flowi ng through the center portion 202 of the air f |ow passage. 210 |
closely contacts with the thin cloth 222. By the contact of the air with |
the thin cloth 222, the water 31 March 2004 content held in the thin cloth

222 i s pcombirddt widhaporeat @notiiée, eaapedzxeadywstescridfdembege t aREn away |
to the exterior together with the flowing air. Water takes away a

vapor i zamagnbheprevionsdyr foumdiingntiat ap ABLeghLadsMePBAT - evaporating into a

gas state, so that the tenperature of the water held in the thin_cloth 222

is |owered. Thas, shewnystr' FHead Lont 08 nGifi t KlPWe PREFAEPo0t R1922 via
wat er proof sheet 224 is cooled _so that the sl eeping us feel s,_cool ness at

the headinpdpfpsr thee SRASET cdAterdnd ehi AleBhe po?‘rgﬁer]ﬁ' sﬁgéF 220

havi ng been cool ed upon evapqration. cl osel ntacts with.t aLr.fl ow ng

t hr ough ?WE°QFF‘3PF0\A£‘§%%E%get & 18epger ﬁ‘é?Bé?cg?gB CoR® t AP cal%r . bF{limsl Y,

t he endothermc, e ct Viftue of. ev [ of +S S¢fA two

forms to°C88P FH% E@§pof§¥1o?hghggrxaioggﬁég%oqggdl %ﬁ%gger&ﬁftﬁPﬁ the air
flow passagee2lio $aok WA i alde LD A dNCoadlded | 20 PassaBEyeida

extrenely i ncreases the tenperature gradient near the user's head, since

the posi (ieR Fhe! Nhedt r211 CP-HRSEREC uPPBL 1! IGHBENE CEPE€eE03DAE USer's

nead For example, a high-density cotton cloth is adopted as thg
sheet 211. On the other hand, placed on the center portion
202 of the air flow passageI210 is the evaporation sheet
220 with the waterproof sheet 224 kept at the upper side.
Thus, .the air flowing through the center portidn,202 of the
air flow passage 210 closely contacts with the thin cloth
222.
There will Ibe now explained a principle where the
qooling pillow 200 cools a user's head.

: As described above, the cooling pillow 200 is
provided at its side portion with the fan 240. This fan 240
takes in air from the underside and feeds the air to the
above. .This air is flown through the air flow passage 210
provided on the cushioning material 230, and discharged to
the exterior from the side portion opposite to the side
where the fan 240 is provided. At this time, the air
flowing through the center portion 202 of the air flow
passage 210 closely contacts with the thin cloth 222. By

the contact of the air with the thin cloth 222, the water
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The thus increased tenperature gradient pronotes heat radiation, to
t hereby cause the user to feel nore cool ness'. As explaﬂg&@ aF 8 t he
cool ing device ainmed spacers according to the present i ftC g% Are
capabl e of reducing the viscous drag upon inpingenent of flowing air onto
projecting portions, to thereby allowto flowa lot of air even by a |ower
pressure. Thus, such cooling device ainmed spacers are preferably used for
cool i ng devi ces such as 31 March 2004 cool i ng bedcl ot hes, cooling seat

cushi ons,. QNG T S t%%()lqheqlgl NYehS 22909l %%8ﬁllo@é|aesto A peaAteNd

shoes, for ow ng air paral near a users y surface to thereby coo

the user sROGyagdiidhed Wafd S SEMLdY eS| PAkeR BRAy! £B) k8Q lktidiqor

af or ementi oned odi nents, and can be variously nodified wthin the scope
of the girglgethdhe wiMeNt tRE. ERbweNdPlaQr.t haRf 300! takedevhagayai ed
spacers shown in FIGS. 3 through 15 have been descri bed about a situation
wher e t heayofidldtiibmof heae) et stdirioudiddinaveabeen iciemelleat vpvm upper
surfaces of the base nenbers, respectively. However, the projecting

porti ons gwipdratiiaigreinte hotdasofstdibe, upperthartd tlewetempefateseofoft he base
menbers, respectively. |INDUSTRI AL APPLI CABI LI TY As expl ai ned above, the
cool i ng diel cmtamete bbpatershe titnrdioght 322 hiéspleweredi. nTosi.orthe e
capabl e of reducing the viscous drag upon inpingenent of flowing air onto
proj ect i ngpepdrst | dread t occembacbing| | @itk o thQM/th@t glojhr 222 via

waterproof sheet 224 is cooled so that the sleeping user

feels coolness at the head.

Further, the water content within -the evaporation
sheet 220 having been cooled upon evaporation closely
contacts with the air flowing through the air flow passage
210 to thereby also cool this air. Namely, the endothermic
effect by virtue of evaporation of water serves in two
forms to cool the evaporation sheet 220 and to cpol the air
within the air flow passage 210. Cooling the air within the
air flow passage 210 extremely increases the temperature
gradient near the user's head, since the position of the
air flow passage 210 is extremely close to the user's head.
The thus' increased temperature gradient promotes heat
radiation, to thereby cause the user to feel more coolness:

As explained above, the cooling device aimed spacers
according to the present invention are capable of reducing
the viscous drag upon impingement of flowing air onto
projecting portions, to thereby allow to flow a lot of air
even by a lower pressure. Thus, such cooling device aimed

spacers are preferably used for cooling devices such as
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even by a | ower pressure. Thus, such cooling device ainmed spacers can be

used for cooling devices such as cooling bedclothes, cgg{@ngzzgﬂt

cushi ons, cooling mats, cooling chairs, cooling clothes®' ¥f h ﬁing

shoes, for flowwng air parallel near the user's body surface to thereby

cool the user's body. 31 March 2004 Cains 1 A spacer for a cooling

devi ce which cools a cooling object by flow ng neans of a gas through a

substantially flat flow passage forned at that side of the cooling device

whi ch cesbagthyg Wdédcldhenol coglohgecieati ncubhibnsai dosyldeey metses to

formthe fl ow passage and conprises: a plurality of projecting portions

arr angedcoonlangt atleainder eosdiidgprolethesng podt ioresline $bhoesndi igrin a

t hi ckness direction of the flow passage; wherein said plurality of

proj ect i igopdngi g Pagaliletlegredld 2 fugat’d dHoq asuriace otpethbareprysi cal ly

continuous; and wherein a neshed nmenber is provided on said plurality of

proj ect i Agopoitheodser?s Rodfacer for a cool i ng devi ce which cools a cooling

obj ect by flomjn% means of a gas through a substantifll¥ féft f| ow passage
& tpited; be

formed at that NeF@e ofh® hBTEEBRFnd HEREEMtEh Roton t FB®cool i ng
o0] et aBofpEh I3 TR SRNES Lo A e Sl pSPoRE R
component,, ki hNenbNekPesesIhechier 8k the LhP¥npasgace. and a
For example, those cooling device aimed spacers shown

in FIGS. 3 through 15 have been described about a situation

where the plﬁrality of projecting portions have been formed

at the upper surfaces of the base members, respectively.

However, the projecting portions may be formed on both of

the wupper and lower surfaces of the base members,

respectively.

INDUSTRIAL APPLICABILITY

As explained above, the cooling device aimed spacers.
according to the present invention are capable of reducing
the viscous drag upon impingement of £flowing air onto
projecting portions, to thereby allow to flow a lot of air
even by a lower pressure. Thus, such cooling device aimed
spacers can be used for cooling devices such as cooling
bedclothes, cooling seat cushions, cooling mats, cooling
chairs, cooling clothes, and cooling shoes, for flowing
air parallel near the user's body surface to thereby cool

the user's body.
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plurality of connecting nmenbers for connecting one end of the plurality of
t he col umm-shaped nenbers; wherein said plurality of colyp@ gR@g menber s
and said plurality of connecting nenbers are integrally f ?

pl astics to becone physically continuous such that: the width of each of
sai d col um-shaped nenbers along a direction perpendicular to the
gas-flowng directionis in a range of 0.2 mars to 1 cmwhen viewed froma
t hi ckness direction of the flow passage; and said col um-shaped nenbers
are formed at the ratio - 42 of 0Oel to 25 pieces per 1 cn2 when vi ewed
fromthe thickness direction of the dlaowspassage. 3. A spacer according to
claim2 wh reln sald Iur it of colu -snﬁged menbers._and said Iurallty

of connecti OF r e COP LGS | Wt Al oFRE Snehb®P L B#9 sai d

SpaCeBbﬁbétSE@ﬁEffﬂ tﬂ@aﬁ@'6EnQ§Sg§%r€EEbQ@h0E1téﬁbgﬂéﬂ%ldl aﬁ§§t4 A
spacer of claim2, further conprising: a nmeshed nmenber provided on said

pl ur affilpy m‘aS@@qﬁecmr@ed metbertst 3§1N@r@bf 20024 COOLLNG DRVIICE AFMECHh SPACER
ABSTRACT. The present |nvent on pr gs a coglin d vice er
capabF@ngﬁchoM#%§ o c8? l%% %b om%% gprgssuré%Q§ﬂﬂFe coollng

devi ceocaifoedl 5ﬁ§CQloWSpHSEdgéOanﬁOmepriéébkng flow passage of a coollng
device. The "cooling device's is to cool a user's body by flomnng
a plurality of projecting portions arranged 'in a state
where said projecting portions are upstanding in a thickness
direction of the flow passage;
wherein said plurality of ©projecting portions are
integrally formed of plastics to become physically continuous;
and

wherein a meshed member i1s provided on said plurality of

projecting portions.

2. A spacer for a cooling device which cools a cooling
object by flowing means of a gas through a substantially flat
flow passage formed at that side of the cooling device which
contacts with the cooling object, in which said spacer serves
to form the flow passage and comprises:

a plurality of column-shaped members each having a length
component in the thickness direction of the flow passage, and a
plurality of connecting members for connecting one end of the
plurality of the column-shaped members;

wherein said plurality of column-shaped members and said
plurality of connecting members are integrally formed of
plastics to become physically continuous such that: the width of
each of said column-shaped members along a direction
perpendicular to the gas-flowing direction is in a range of 0.2
mm to 1 cm when viewed from a thickness directicn of the flow

passage; and said column-shaped members are formed at the ratio
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bl owi ng neans, a gas through -a substantially flat flow passage fornmed at
that side of the cooling device which contacts with' the user'.s _body. The
cool ing device ainmed spacer conprises: a plurality of col “shdped nenbers
32a each having a |length conmponent in the thickness direction of the
cooling flow passage, and a plurality of connecting nenbers 33a for
connecting the tip ends of the plurality of cold -shaped nenbers 32a. The
plurality of colum-shaped nenbers 32a are integrally forned to becone
physically continuous via base nenber 35. Further, the width of each of
t he cekum-isheped smepbesss 32aral pngmd dheactiiivederpendittid atht 8khBSes
gas-flowng directionis in a range of 0.2mmto 1 cm when viewed fromthe
thickﬁé§§CgFP€cPﬁohh©fflPHepéﬁéﬁgﬁg fl ow passage;, and the col shaped
menbers 32a are forned at a ratio of O(r)1 to 25 pieces per 1 CV 'when
viewed fromthe thickness direction of the cooling flow passage. FIGJRE 1
3. A spacer according to claim 2 wherein said plurality

of column-shaped members and said plurality of connecting
members are free of overlapping with other members of said
spacer via space along the thickness direction of the flow

passage.
4, A spacer of claim 2, further comprising:

a meshed member provided on said plurality of connecting

members.
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31 March 2004

COOLING DEVICE AIMED SPACER

ABSTRACT
The present invention provides a cooling device aimed
spacer capablé of flowing a lot of gas even by a lower

pressure. Such a cooling device aimed spacer is used to

form a cooling flow passage of a cooling device. The -

“cooling device" is to cool a user's body by fiowing, by
blowing means, a gas through a substantially flat flow
passage forméd at that side of the coolix}g device which
contacts with the user's body. The cooli';lg device aiméd
spacer comprises: a plura;ity of column-shaped membefs 32a
each having a length component in the thickness direction
of the cooling flow passage, and a plurality of conneét:l._ng
members 33a fdr connecting the tip ends of the plurality of
column-shaped members 32a. The plurality of Icolumn-shaped
members 32a are integrally formed to become .physically
continuous via base member 35. Further, the width of each
of the column-shaped members 32a along a direction
perpendicular to the gas-flowing direction is in a range of
0.2 mm to 1 cm when viewed from the thickness direction of
the cooling flow passage; and the column-shaped members 32a
are formed at a ratio of 0.1 to 25 pieces per 1 cm? when
viewed from the thickness di.rection of the cooling flow

passage.

FIGURE 1
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