31 March 2004 (54) Title. SPACER FOR COOLI NG DEVI CES

(57) Abstract: A spacer for cooling devices that allows & Mardecagount of
gas to flow under a small pressure. Such spacer for cooling devices is used
to define a cooling flow passage in a cooling device. The cool ing device
re- ferred to herein is used to cool the body by using a blow ng neans to
cause a gas to flow through a substantially flat cooling flow passage
formed on the side that contacts the bod The s acer for cooling devices
conprises a plurality GPOBﬁNFaPEﬁgﬁﬁeA§M£§2§fAﬁ§ ing a |l ength conponent
extending in the direction of the thickness of the cooling flow passage,
and a plurality of connecting nenbers (33a) for, connecting the front ends

of the plurality TECHNICAL FIELD
The present invention relates to cooling device aimed
spacers to be used for cooling devices such as cooling
~ bedclothes, cooling seat cushions, cooling maté, cooling
chairs, cooling clothes, and cooling shoes, for flowing

therethrough ambient air to thereby 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



of pillar nenbers (32a). The plurality of pillar nmenbers (32a) are inte-
grally formed through a base menber (35) so that they physigalloyogonti nua
ously connect together, Further, the plurality of pillar nenbers %32a) have
awdth of 0,2 mfmme 1 cmorthogonal to the direction of flow of the gas as
seen in the direction of the thickness of the cooling flow passage and are
formed at a rate of 0.1 n 25 units for each | cnR2 as seen in the direction
of the thickness of the cooling fl ow passage, A ""l1 31 March 2004 COOLI NG
DEVI CE Ar&&D1EPAGER ifECHANK CAlexflidenie Ifhe bargent vilmwents ondrayat epdro

cool ing device ainmed spacers to be used for cooling devices such as
cool i ng ibpiingemhat, ododimgostat resphctnve ocwotiens nef stheospampr .chairs
cooling clothes, and cooling shoes, for flowi ng therethrough anbient air
to thereby such.annordar bbeyfleRCRGROUNDIARTLAsthEdugbt kpeckas cmol i ng an
obj ect body such as at a sl eepless summer night, there have been proposed
devi ces asotodppéaipyacsbffagiens woeyindchfiechy diudisngeavdived dia to
flow into a_covering futon and/or pillow For exanple, covering futons of
air flowrPRLBuGh I TaRFaSIURR] b t the cahF seThBEr otPRacOmvanE ional

t hr ee- di nensi, onal rics, for exanple, so._as to flow air through such
fiIIers.cgﬂi gﬁﬁﬁé@
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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



fabrics, spacers to be used for cooling devices of air flowthrough type

i ncl ude continuous-foam sponges and entw ned hard fibersg; ybiyeygy, all of
the af orenenti oned spacers only provide narrow gaps for passing air

t her et hrough, thereby 31 March 2004 resulting in an extrenely |arge viscous
drag upon inpingenent of air onto respective nenbers of the spacer. As
such, in order tof lowa lot of air through spacers so as to obtain a
sufficient cooling effect, it is required to apply a higher pressure to
-the air. Thus,. the conventional cooling devices of air flowthrough

t ypepyasduiase devibeesmef phygéwerdyi rpra imughspr essur ehexdrgr eby mesifd i ng in

an t i isadyan ! igh pressure.
o1 SorCRRE G TR RN e e Cdat ST nvont on g Boas "carri ed but I
view of the xyriear ithfalabogehnibdactei Fbanmseane@sinaprt1qn | s ideer éffore an
obj ec egg?&gﬁ %_@S%ﬂtcaﬁg%/ I 901 Qe PLAVELAe &01600) | BYo gy C@rakprd pacer
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capab _ OW ng a 0 air to flow therethrough even by a | ower
pr esstiravinpo naamiseVat thedad ofFeheirdh onedubbfartiatlie Fliatstflahveaisasie

resi deseidy & SRALR il @CoQki RYUSULCWIELhyh LOO! Sofe £00] TG rORjRCt by
flowi ng means of a gas through a subStantially flat flow passage fornmed at
t hat &¥densf PhéecCkoollitngWBéevh cehthi ER2EDAt FLY SR t RO t HO ool PRg sject, in

whi ClLd e RPacRl RRbYeseLo LObMLLAg: ELowPassanes ARlpeCoMURes: dch
plurality 'of projecting portions arranged in a state where the projecting
por t i relag e aupbemgich ngompoaent in the thickness 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.




t hi ckness direction of the flow passage, wherein the plurality of
projecting portions are integrally forned of 2 31 Nhrch:ﬁqa4 nggaics to
beconme physically continuous, and wherein a neshed nenber s & vi ded on
the plurality of projecting portions. To achi eve the above object, the
second invention resides in a spacer for a cooling device which cools a
cooling object flow ng neans of a gas through a substantially flat flow
passage forned at that side of the cooling device which contacts with the
cooling object, in which the spacer serves to formthe flow passage and
conprises: a plurality of colum-shaped nenbers each having a |ength
conponent in the thickness direction of the flow passage, and a plurality
of connecting nenbers for connecting one end of the plurality of

col um-shaped nenbers, wherein the plurality of colum-shaped nenbers and
the plurality of connecting nenbers are integrally fornmed of plastics to
becone physically continuous such that: the width of each of the

col um-shaped nenbers along a direction perpendicular to the gas-flow ng
direction is in a range of Gat to 1 cm when viewed froma thickness
direction of the flow passage; and the colum-shaped nenbers are forned at
aratioof 0.1 to 25 pieces per 1 cn2 when viewed fromthe thickness
direction of the flow passage. 31 March 2004 RI F DESCRI PTI ON OF THE
DRAWNGS FIG. | is'" a schematic constitutional view of a cooling device
of a vaporization heat utilizing type; FIG 2 a graph showng a result of a
-prelimnary

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



experinment for checking a relationship between a cooling flow passage gap
and ~ a pressure under a - constant air flow 4 31 Nhrchzaqg4cﬁ;%§%ity;
FIG 3(a), FIG 3(b) and FIG 3(c) are a schematic plan Vi & hemat i c
side view and a schematic partial perspective view of a spacer according
to an Enbodinment 1 of the present invention, respectively, FIG 4 is an
enl arged schenmatic perspective view show ng a nodified enbodi nent of the
spacer of the Enbodinent 1; FIG 5(a), FIG 5(b) and. FIG 5(c) are a
schemat iguardiiy vi ew, a schematic side view and a schematic partial
perspective view of a spacer. according to an Enbodinent 2 of the present
invention-, redmctiya)y; FEGG B(m), aRAGFI&.b)3 amd BFe a6 (efhematic
schematic plan view, a schematic side view and a schematic parti al

per spectphan virbewof aa spiaeeatiecceidenyitey aanEnBodidhamatiic gparhéapr esent

i nvention, respectively; FIG 7(a), FIG ,@’Z\éb) and FI G 7(Qc#, are a

schemat ipergpest iwewievws ofie fat$RACSH caGFeffbRd aCe BRI B haler
according to an Enbodi nent 4 of the present jnvention, and a schematic

per spectdf ethe ayredent pinyertion. peesPemtbfethe spacer, respectively: FIG

Ui oW of anot hatxarpl 850f 45 SHEFSS ST Eo BREERBSHLNEnt VHCHl the
present iivention. and.2;35MeMRh%iR8hEPeTY Vand S lcdr PO eCthlY
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



portion of the spacer, respectively; FIG 9(a), FIG 9(b) and FIG 9(c) are
a schematic 31 March 2004 plan view, a schenmatic side VI W&Pf %b anot her
exanpl e of a spacer according to an Enbodi nent 4 of the b 004
invention, and a schematic perspective view of a projecting -portion of

t he spacer, respectively;, FIG 10(a), FIG 10(b) and FIG 10(c) are a
schematic plan view, a schematic side view of yet another exanple of .a
spacer according to an Enbodinent - 4 of the present invention, and a
schemat | plper ypest.i \ve schemadfica gidyg ecitewigef . ypbr anohher elkemppacert
respectively; FIG 11(a), FIG 11(b) and FIG 11(c)~,are a schematic plan
view, a 8chepacer stceonding oftgetananErhedimgatipl ¢ o?f dhypaearesgador di ng
to- an -Enbodi ment 4 of the present invention, and a schematic perspective
vi ew of énﬁﬁaﬁééphnendpérﬁpbﬁméﬁlPh@e§§9§§¢lvﬁegééwtPﬁePyPrPDGPtﬂwﬁa) FI G
12(b) and FI G 12& are a schematic 'plan view, a schematic side view of
yet anotREFtéRBnPFethe SRAGFHceFeEREGTAVRGYF0 an Enbodi ment 4 of the

porton of ”YEQ?iﬁacéﬁ?daes%iE? 7015 BnaBEk ol e & eiRan,

o s e spaper or Rl SR N orét b BiadE &%ﬁ%eaeﬁ*a”"' j
respect i gel v, LG 4@5@&1@6 o) AR Bentd(f) aFe Aok ol an
Vi ew, a sche IC slde vie yet another exa (0] spacer aCCOI’dI ng

to an E”EH@EH%EBn% QBdFQ?sEh%ﬁQQ&c 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




invention, and a schematic perspective view of a projecting 31 March 2004
portion of the spacer, respectively;, FIG 15(a), FIG 1§§P% %ﬁg¥5lei 15(c)
are a schematic plan view, a schematic side view of yet"a 8t éxanple of
a spacer according to an Enbodi ment 4 of the present invention, and a
schemati c perspective.view of a projecting portion of the spacer,
respectively; FIG 16(a), FIG"' 16(b) and FIG 16(c) are a' schematic
partial plan view, a schematic partial side view and schematic parti al

per spectpyet vorvobdf the sppaeer acrespeayively an Enbodi ment 5 of the present
invention, respectively; FIG 17 is a view showing a situation where a
cooling Seat EIGhi bh(appl FEE. wi5tb} hand pak@r bF (¢ hearprhddfrRemalics
placed on a chair; FIG 18(a) and FIG, 18%%) are a schematic plan view and
a scheneplancvoeyw-sacschearticewide vHeveod i¥Rf NATheR PFYRL? BFG 17,
respectively; FIG 19 (a) , FIG 19 (b). and FIG 19 (c).are,_a schematic

pl an vi e, IWPIReRNBRAILCHH v \FPemPﬁnogm%o%W’e‘?'f‘éti% ¢ t esiaﬁeﬁagﬁl,

tively, of l'ing,. pill lied with .th A
Enbod meiEvat P 508 8) SohPent 8 REPSHECH v o6t by “of b4cPkeferbiRe i an

view, a schemtic ross-sectional view of an evaporation sheet to be
Egves P

used forp?ﬁEiBBo?FhEﬁﬁiFPS&PBf Frepec ahtl - a schermatic plan view of a
P o O AR E SR e T
Cross-seﬁgkgggﬁ_\gf%%. 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




31 March 2004 of an air flow passage of the cooling pillow of FIG 19. BEST
MODE FOR CARRYI NG QUT THE | NVENTI ON There will be descrugqg Q%E%bgafter t he
best node for carrying out the present invention, with Te gefce to the
acconpanyi ng drawi ngs. The present inventors have invented cooling devices
such as cool i ng bedcl ot hes, cooling seat cushions, cooling mats, cooling
chairs, cooling clothes, and cooling shoes, which provide a sufficient
cooling effect with a sinple structure and without deteriorating health of

a user. Eachin Midt Mosfy qRElddye dViRs doolihg qallluw @f &G bay. such as  a
user's body by flowing a gas such as air by an electronotive fan through a
cooling f | ow passage provided at that portion of the device which
contacts with the object body. Required in such a cooling device so as to-
formthe ~ cooli ngBEEOWMPRESBEQR CARRMENGOOUTNHHEeUNUBNIIOND spacer of the
present,invention. The' aforenentioned cooling devices are generally

cl assified i nt @hemse twidds be descrifbed henegmafitregudihe \irst aiede for

vapori zation heat utilizing type. In:cooling,devices of the air

f1 ow t hr EFIFXie, owkrbthat PaieseRti dinventdadt ervitharefegseres todihe
tenperature is flown into a cooling flow passage fromone end thereof by f
an, and fASSAPRARYIGIT t(HEVIRIFer end of the cooling flow passage, to thereby

i ncrease a tenperature gradient between the, bod agd t he,, cog%%zg flow
passage. The ' VaeuePE$s EhlﬁvPéﬁﬁgﬁaﬂﬁ?ﬁag*%ﬁ?éﬁ? 3fo WGt er mi nes

the annu@hég JE%%oéfigg ngéfgggegtogb%ging 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




user's body, to thereby largely affect on the tenperature feeling of the

user. As such, it is possible to render a wuser to feel | n by
forcibly increasing the tenperature gradient near the H%@@agﬁﬁigée to

t hereby increase the amount of heat to be radiated therefrom Typically,.
the cooling .fl ow passage is covered by a cloth sheet. FIG 1 .a schematic.
constitutional view of a cooling device of a vaporization heat utilizing
type. As shown in FIG 1, the cooling device of .the vaporization heat
utilizi Mptempeines pride dadownth @f codeidtngte| e pdasigdes fEAR athe
evaporation sheet 4 arranged at that side of the cooling fl ow passage 2
whi ch comerts WpaH. atoodheretibdargsiichagfest afdr dhiontEMRet2 YT fci udes a
wat er conducting nenber 4a for conducting Wateré agg atmater oof _menber
4b for Fepbing ngfi AEewHSAT i nb$ | FPSPed iithtls t RRSTAPEP 00 Y g® menber
4a. This evaporation sheet 4_is arranged _suc t hat, t o ucting
menber 4%%% offoseP%h t RROLIBESF ng omf‘?)’égggb% 2.1"I‘—%r ta\tgg&l%rthgﬂ%at er
conductip menper 4a is.supplied.  w f ank_6, bye
cooling ¥ ]E)%E‘éﬁ'@e ngﬁ%f%’ﬁ’gpﬂe&f vmt?% \;V?)IE)E y éﬁ?gnc%, E% %lﬁg’tg? ?he wat er
fs_evaporaleda [ OMAdI® lil CERIUCLADO ¢JBRREY A81aREaSOthRELEGR. | at ent
heat of € Water resulting 'fromsuch evaporation is provided by

o ther e Lot Y fe R oy o G e L R ar ey ot i aned types of
cool i ng geybees obtain cooling effects by flow ng air through
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.



substantially flat cooling flow passage, to thereby efficiently take away
heat fromthe body so as to obtain the cooling effect. fﬁ SU%Q@ ghe
cooling effect is. determned by as to what structure i's Mgﬂbe g opted as
the cooling device ainmed spacer for ensuring such a cooling flow passage.
Thus, the cooling device ainmed spacer is particularly inportant anong the
constituent elenents of a cooling device. Actually, it is possible to

i nprove a cooling effect of a cooling device, by increasing an air flow

quantity per gRith tdfTethe Beobmwntibneudh e €ookbbaihhowewiagsage, . .
Conversely, in case of a constant flow quantity, higher flow speeds of air

near a beo®taitw f aeeoalihgw héghestsooliyng feblveehgs. dor thtlsrengh itais
advant ageous to sufficiently reduce the thickness of the cooling device

ai red spsudstantideadgr , fhet r edooddnghi dless mdsddwe cookbng tdetetey ai med
spacer for inproving the flow speed | eads to an increased pressure-

requi r ed effdi ciilemtillyy ke | avayt headodizamy thewbogyssagegas nkionlgbtiain el ati on
to the viscosity of air. There will be now explained a prelimnary

experi nefkhe compiding BERert pr ekent siehent bhe f gpolhndr eledifieditshiis
between a thickness of a cooling flow passage and- a difference between an
inl et préedgraiaed hy af 1 WhaksskruchHIre his cbel PAgapretsdpassdde I n
this prelim_mnnary experiment, _two alum num plates of 500 | ength and 250

wi dt h weC@0o3dnghr AV3004 adMeshsERAFAF alfiod] RSREERI o BottPEdW in the
| ong! s, doagelion VRS, OPele o300 Rt SR CAtRGEE SpalbE MY
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. Further, there was studied as to howthe difference between the

inlet pressure and outlet pressure of the cooling flow :pia@sa S
changed, when air was supplied in the. |ongitudinal direc Focﬁezgpﬁ' a flow

rate of 1 liter/sec by an electronotive fan while changing the distance
between. the alum numplates. FIG 2 is a graph showng the result of the
prelimnary experinment. In FIG 2, the abscissa represents the distance d
[m]. between the two alum num plates, and the ordinate represents the
pressur gj gfidded enser@1ie 20 Lo leich (dthey,esswoth unendf HIO | thes a -
relationship with a unit of atmsuch that 1 H20 = 9.672X 1075. atm Since
t he anpburgndgftddval aiirecstioxedsrd hepesreal,| @nd thedhdissitdencnd$ wWewre | ar ger
the flowrate of air. As the flow rate becones large, the resistance to
whi ch t heir{tiomiitigy aigldsed suljcecthezebyesprapgeedu® ARG rifkqvon
between the air 'having viscosity and the, inner wall of the passage.. As
such, whpassage t hi Ekntherof thergooMasy fitoidiggthssage £Q r 8f¥ced D

increase the"flowrate, the required pressure is rgﬁitilgé increased as

shown | rMdif&erencer betupen thecdddialy RIRIFYLE naPdy Ui S %,

smal | -sized fan but __a -specific fan, thereby resulting_in e sive

cost, |@F gdheel ERPLLBIpGWEIV c ARHHARS oﬂ?.sarﬂyilaaﬂg neagleéli b%gr )ri'gal\eése

Ct Fuct ur SRR Tawa)e paP bR L SR ATy asr Cebieh Shodc Fartod T Warther |

of air SHrenLoRE B R B R S S8t and The

Tlow 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
10°° 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 1s ‘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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inlet, and: of increased | eakage of air fromthe sheet contacting with the
cool ing device ained spacer formng the cooling f|OMIDQﬁSﬂ%Ph€#@98r t hese
circunstances, It is inpractical, to reduce the thickness P cool i ng
fl ow passage, thus of the cooling device, ai nred~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 cooling effect,- and requires an increased strength of

t he cool isuchlewd cetaucttirespaaer b bowsgedpaotitcolanly t Bppdded ngof | ow
passage.. Thus, the practical upper limt of the thickness of the cooling
fl ow passeefclkpipgies ¢ Furtbeasn téxcessitvely , hdgherspressurnepe®d ngion t he
type of the cooling device. Further, the cooling device ai med spacer is
requi r ed lead hk@epgobdemsaiof dapmenssd fleakage | oy, adrnsachhas®¥iag flow
passage in the cooling device is used to contact with a user's body.

Mor eover , JHEE RRTEIRN Rebween el SQRkEhg i Loy RRFFRL t 3 betRef £1eVent I y

whoreas. (HESool Pig BEv) RReed o pAedRaes PhauFTed S5 Tharkea SUPFEc ent
FLenO I L BUPRRY I (i LA 8D 458l DR BBy RPLY 70
ox0 3 Do g e ShaMERES vhfEk Al (e pRRdE 58 4T
ai med spagalsa A1 df. £B &5Eflicd NVER! | Ol ditn OVt RM1RgEOPILRI Tl oW
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 flexibllity, 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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passage of a cooling device, and is fornmed with a plurality

ai med spacers are generally <classified into three type

of projecting
portions arranged to be substantially flat. Herein, th ol evi ce
130805 2os

nd C.

Each of the spacers of the type A utilizes a plurality of plate-like
projecting portions,' arranged parallel to the gas-flowng direction in :a
-state where the plate-like projecting portions are upstanding inthe

t hi ckness direction of the <cooling flow passage. Nanely, each of the
spacers of th&hetrnepe, bk evbeus|gxpldimed t hergipaftewni ng YT ITDh. Those
spacers of the Enbodinents 1 and 2 to be described later Correspond to

this tyfeaturBe spatbe cooliag avipeatainedsspagerpr §C&ONHG

g R tions, a

"plurality of :col n-shapednmenbers regularly arranged in a state
upst anditirg inradent HERMGHESONI rection of the cooling flow -passage. The

spacer shown in the Enbodinent.3 to be,descrLbeg | ater. corr

type B. Furtf@ch egfh Ehet ngeehtR@r A9 G%he AFE CPECHFBvi

I lit f | ym- d mb havi |
i chnedibafaiol HOATERTE. Adol PR AL Bw ScoRgbl cha Goor L

s

a

ponds to this
d tW?th: a
If{ghthe

ity of

connecti_ng nenbers for nect | h i Nesda t 5
nmenber s PETE T ¢ Z%CﬁPcfcﬁjlp c‘%‘%‘g&%’ngar%dr %%Ctl ng dpo‘%??rg% ;%I%%%%?i@fut ed of

one Con°r}eﬁ%ié§g?§gmn§:1€§%ii§§g I1§Un ffl UED- BBARRM STRIMEIS 1y ofngel ed by

t he one Co

ose spacers shown in the Enbodi nents 4 and

5.:10 be leseid bedr! ghot@hbesadffe il bpaeels Aatualgomeraliyof such
- COO||ng evi ce al ned spacers

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 upstanding 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

- 13 -



is constituted such that projecting portions are,integrally forned to
~becone physically, continuous via base nenber. This i ca

i ndependently or separately formng projecting portionghﬁgﬁﬁﬁﬁ§94a

| aborious work in manufacturing spacers, thus inpractical. Only, the
cooling device ained spacer to be used for formng the cooling flow,
passage need not be integral as a whole. For exanple,:it |Is possible to
use the spacer by dividing it into a plurality of segnents, or to use duly
arranged e | easb- cnesgpavgecspagemriGancr selgonsiuidhntesb| Phg alewi ce

ai med spacers can be | nexpensively manufactured such as by injection

nmol di ng efonmsaftting astemiser Naarfly, peéispater soduanf-ghapedhy meRherhg:

heat ed and~fl uidized ~ plastics into a nold. In this --way,, since the
cool i ng dwvinsectade sihe ne connetfiiag yemheied ThRFuSTRRFSES MW t he
cool ing devi ce. ained spacer has_no portions which overlap with' qiher
portions igf thee EpRedimerts $HRGE 39 Re 983HNRed 3R i‘g?f”iﬁsq(?fé spacer

upon such integral form ng. However, such as when a reinforcing nenber is
at t ached %®-%HeS o8 iy devi ce ai med spacer after the integral formation

e e, AL b8, Bb, IRCAD 2R CpARBAT ) gideeegort Lon

course TSl Rl P YIRS QTSI ey

tsPrgl ?fe?rt ia 42&) %%r %ﬁ{cér@%n?ﬂﬁs@&%@fﬁeﬁntiﬂﬁéuéS viRECBHSE, mdmb&kNess
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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considerably increased air pressure so as to flow air at a constant flow
quantity,.and is thus Inpractical. In such cooling , dev] e al ﬂ spacers,
how the allocation density of.projecting portions and tHeY afcb@ tes

t her ebetween are to be designed shall be determned in consideration of
the strength of material, the shape of projecting portions, and the
applicable kind of cooling device. In this case, the particularly
important point Is to reduce the viscous drag upon inpingenent of air
onto. pvaEEpmiqgporitionethdhi porsibacadsdhe FRRFeY | SEBUSPAF&ys M require
a specific fan for generating larger pressures so _as to f_lowair at . a
const anttie | thvigkansst ydirectiathePébythe ag88Cehrt HEY FSobPEmEOuLsFe

i ncreased el ectric power, consunption and noi ses. The result of the
exper i monssidokrd e P P ¢ he present, -inventors has shown a consi derabl e

i ncrease -of viscous drag, jn .case of flowing_a agi ik cal f bl own
air (such as il'l’}ertﬁ?f"ééﬁgf sev; c?pa%&‘eé hﬁplaﬁgrac%rd?hk%f' %Lﬂrrliganntg a

t hi ckness of | 5 ile. _.adgpting.a.v e SSi agl R@N di st ance
bet ween Ng5 &E%TF%&C%?FFORS er%seé"\g‘; ed ﬁ.'#l‘t hJé&\tgfo%WABgn %ggmﬁu]?i% 31
March 2004 di.stance between colu gﬂﬁ pee, HerRel vemid the types
‘B and C.°fl'h8f§,‘ei ta'%rﬁl{é%%fir]%lbeo%org; opt a v Ilr]%%{)%%fat Ieas?&lzl nm as a

di stanceb%%‘xggn prﬁi%quersg%agggﬁgﬁg%%r t hegpel ves. "inft t heediyeed amgl as a

di stance weeh col um- ers thenmselves in the types B and C. In
other -vords; a4 BiiS1§ eOnEFESséliabiri prébsuspaser asf toh&loypaik dthea nunber

of projecting portions per 1 cmalong a direction
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 importam,: point is
to reduce the viscous drag upon impingement of air onto
projecting portions. This is because, larger viscous drags
Irequire a specific fan for generating larger pressures soO
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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perpendi cular to the gas-flow ng direction should be 5 at the utnost 'when
viewed fromthe thickness direction of the spacer; and g{jhﬂtﬁéﬁgcer of
the type B or-C, the nunber of col um-shapednenbers per e uld be 25
at the utnost when viewed , fromthe thickness direction of the:spacer.
Further, since the cooling device ainmed spacers also have a purpose to
flow air therethrough, it is also necessary to increase an opening ratio
within a plane perpendicular to the air-flowng direction to a certain
extent. GistaEtiedybetween peelemabileaped smembach arhamsxives datithat 30 %
or nore. In this respect, even an opening ratio of 99 %leads to a

consi der abyyes nBr anded.vilbosus itdiag requirkd rtat iadopts gorvadiwedbhyat
arranging fibers of 10 mcrons, at a pitch of as narrow as 1 nmm As such,
the openlegstrali owsh@s dabeddsitpanicacrbateeen dprejectingf ypogtions

af orenenti oned requi renent of the distance between the projecting portions
or bet weethemsehvieshipethaefyeesa ae@n§|Sd@r|44§WeamﬁFéve%e%l‘@%odl ment s
provide that: in the spacer of-the type A the width of each of

-pl at e- |.$<1éap$fio}n§&1m%ﬁ§ fhanssiyes o’rﬂg Flh% §¥Pest iForfMr fendicuPHre¥o 31

h 200 d 0.2 2 d
From t he ¥#TeRnocaie: FEEEFD ér?%%é”%%i@i? SHRER PT (S SHEEr of tBRe Cype
B, C th dth of h, of h d th
per pendi GBS fo%fh%ar°°gﬂae%ﬁa°r§m”ﬂ§rafw2%?psﬁe. ol 1858 5T "%égﬁﬂaﬁn”m

d f , t
\r?:a(ra\r,vgwer é%,‘%é%&;zé@i&iﬁ”% ?\éc(iillsz) er"qgl’fo"‘{'}lhné’t ty ls&aB.%él %gggld %% conS| der ably

reduced s{gengtfioft hhEn ¢3bWER 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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shaped nmenber and lead -to failure of form ng thereof by a nold.
Meanwhi l e, f rom various aspects,. it is also preferablfrhgﬂ%zhgg openi ng
ratio is,,large at that side of, the cooling device ained Spacer which
contacts with the wuser's body. Concretely, such an opening ratio is
preferably 20 A or nore. Specifically, cooling, devices of the air

fl owthrough type inherently have such a secondary effect that the.

noi sture near the body surface. due to perspiration fromthe body surface
can. be theschasgédownng dilrecddoni nigg sefoRtpadshgBl HowedefMm STRER a
secondary effect can ~.be, hardly expected due to . -less', perngation of
wat er  vapewed hfooghthee thigkaessi [digectdsinioly FAei §PareTsnd@nd a0 t he
user | s , body contacting side , of the spacer m?en an ai tjght material
-is usedthe spaeet Sfatbe. tywer for Ci ntheieWighh P ge&é:\?’i c?etr o‘?°jc‘ﬂ‘én'
vaporization heat utilizing type, mal | opening ratios at . the er's
body conti@RethgISPersofat 'sﬂi@er&l’ﬁ%‘égig%r iqes):q%&cﬁ_qug.afs%l I%I?écont act
ratio of the flowing,air, Wwth,the gvapopati eat , r Mar ch
2004 red%%%‘f%%wg%%pg*ﬁf?ﬁﬁp%nﬁﬁn?egthhBf%s&ﬂt?Qiﬁ 5’de?%$?d§§%g%§cooling
effect. Ln each of fare ] t t | i n evi , the
cool i ng #?%V/p %a_gﬂﬁgﬁ %angg%égggggrﬁﬁa gﬂﬁil%PﬁegﬁéetggFgévaggfation

sheet oy PapnOBY-EGILACENRN 032 0RnOlin! REcCaghbRE daviu aiypyl ppacer.
plying

Thus, in ap e cooling device such as to an underlying futon, w der
di st anceg. Hgt WEEN 5P G186t AP0y t redsicel tSerength ndAlethee calumnl-spacer

result in rugged feeling by the projecting
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,@evices of
the air flow-through type inherently have such a 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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portions when a user's body is placed on the projecting portions. To
restrict such rugged feeling, it is enough to interposq}@Mgﬁﬁ 4naterial
as an insertion nmaterial between the sheet and the col unnh-shaped nenbers
or connecting nenbers. However, the effect by virtue of such a neshed
material is limted, if the distance 'between projecting portions 16 so
w de. Thus, to effectively, restrict the rugged feeling, it is necessary
to restrict the upper limt of the distance between projecting portions

t hemsel veseducdOnghe! €l ¥vapbrafioR’ efflahite tanseh thesdlistancanbet yeen .
projecting portions thenselves at 50 at' the utnost in the type A and the

di stance qQetoeeiradddboppeseresbers thensel ves at 30 at the utnost in
the type B, C. '"In view of the above, these enbodinments provide that: in
t he' spacer of tihe é3pR Af ttige nafbeemehtpbaeactivty tppesi @ geslingm al ong
a direction perpendicular to the gas-flowing direction is set at at |east
0. 2 when deelssls, fthen theltihgceless mhssade obs oforinedc byl igwvditiovg passage.
31 March 2004 and in the spacer of the Type B or C, the nunber of colum-
shaped nevibetls pbeet 2 eyvaperaiiioat shest ontowhanbeidywecdontaohinge

t hi ckness direction of the cooling flow passage. There wi |l be hereinafter
descri bedskdmco£t Ehe cfpodiRgntevaret BdmesolsPaFedeyiTdI%i bt aPRLELRJ

according  to the present inventions FIGS. 3 through 16 are views_for

expl ai ni NP afPBLingcSEViiss R eai Y FpabBAETIVANE EQtoR ¢ WWidgh 15

there arg, SHOND. & BhLudbes P10} DO ERULE %P IRY SBBEELS a¥Fflce® 5 O

X 4 cm
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 i1s 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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[ Enbodi nent 1] FIG 3(a), FIG 3(b.) and FIG 3(c) are a schematic plan
view, a schematic side view and a. schematic partial p 1§@gpbi% 4viev\/of a
cool ing device ainmed spacer 10a of an Enbodi nent 1, respe e 319. The

cool ing device ainmed spacer 10a shown in FIG 3 is called "hollowrail
type", which includes a rectangular base nenber 1la and a plurality of

rail -shaped projecting portions 12a. The plurality of rail-shaped
projecting portions 12a are :arranged such that the | ongitudi nal

di rect i amdfint hthe agacmped threojTygd By Q. die Mabser @fe cqdamid el to
the long side of the base nenber 11a, and the plurality, of rail-shaped
proj ect ishppest memhenpper 6l gy disc selty Jtoiated aas hdodme e tiianas via the
base nenber 1lla. As shown in FIG, 3(c), each of rail-shaped projecting
por t i onsErmn Wenphistnesm Firauslat qff &he | cReLARE] £4PFnBaSE8PCi-ons 15, 15
and a connecting nenber 16 connecting_the 31 March 2004 upper enqi of the
plate-1ike prdihedia ngWiddt i oRe 15hex&inafhel (4RFITLRed o/ FHRF S ages for
flowng air _therethrough, by the space, between.adjacent rail- d

pr oj ect i SRP LG HS ‘i@a%gﬁd %&?]tlﬁ‘@ JREECS EARYe EORCPAT -a%s%oalg%?fpge

proj ectin ortion 1 a..The_t'dth of each of the plurality of plate-like
proj ect itrfg:tgbertqlf)‘?%eri HPSHYAHE direction perpendicular to the

O cknesS PR, o ChrSptas? 02 SBpLASRIAAINE fesmud e
plural 'n}gfocf%irrpéegﬁv&%éeaﬂﬁeaegbaearsPO&h' pREslS 3t hemeRigres s s m@dr@t 2 mm
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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Thus, the nunber of plate-like projecting:portions 15 per 1 cmalong 'a
direction perpendicular to the direction is set at 0.2 Qﬂlﬁm%ﬁ%bHiive when
viewed fromthe thickness direction of the spacer. This is al'so true in
the exanple 2 to be described later. The hollow rail type of cooling

devi ce ai med spacer 10a can be fornmed by bending a sheet material such as
hard paper or by vacuum nol ding of-a plastic film Since the cooling

devi ce ai med spacer, 10a is integrally formed In such a way, the cooling
devi ce aiveRespesds W bhe pletepddiieorpradecthing epPpapiensh IdthetSportions
of the spacer via space in-the thickness direction~of the.spacer. This is
al so truelhys ¢ he i néfes t BopBedes RaTERPeAt efOr | 1£10VABIspa@dF 10a of
t he Enbodi nent 1 has such features that the, same can be readi

manuf act UYRRFAIRTYRIR . t Y sihe %P??ﬁw;QﬁqWQQy'fPG@aFﬁP6ugﬁa%%fs%ﬂP9dthe
ezl valr SiRCE1 2% PAEL LGRS 226 ERn B HEn APAd AEH Tt P80 | RGERor i on
marer ol hertd pEeTEEHIRL SoF B TR 0 (T one 125, since the spacer 10a
o0l Lo devi co ST it " IERO8E [one SMAAYePIoE PraPEsEEdEs Of h
Cool i ng A eSEma BEELLON, 15 4Pohthd M Pro Pt ROR! Mot p e abee e e on. Tus
Note, Wed ghsl816Raugr ittt edse skite £t r engt hndftot be cipaggenlla, it

is possible to adhere a bottom plate 19.
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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to the underside of the base nenber |la as shown in FIG 4. [Enbodi nent 2]
FIG 5(a), FIG 5(b) and FIG 5(c) are a schematic plaq3v'em1 chemati c
side view and a schematic partial perspective view of a‘kMSF?ﬁ§Ogevice

ai med spacer 10b according to an Enbodinent 2, respectively. The cooling
device ai med spacer 10b shown in FIG 5 is called a "rail division -type",
and. includes a rectangular base nenber.1llb and a plurality of short

plate-. like projecting portions.12b. The plurality.of plate-like
proj ect ishppot t ipoes ertingr epartanged Leh themsalyes | BRI t3FRalthit recti on.
of. the plate-like : projecting portions 12h becone parallel to the |ong

si de of FORCH aEbthip bee ¥apl-aRaPeAh@TPIECARAEy POF (0% €43 k%] ect i ng
Phe. baodl trehboloahpabHhotp] REGVIRe aprorDen AETHE i EoHs S 1 as
C°”f§‘3dr@§“z%q§=e%fz§£ Eh g TBt 2P hBHS L aIRCHRY B SRR Ao TEN St  ng.
Erbod: nethe 150pRER e Beshr et riudhE seadhe WHER! Bselltke the
proj ec“f . 058‘89%81%41&%:; f%??%iéggn%teﬂg- £8oi Pag EdeediceENtFushé®, that the

space, betvieenadj acént projecting pofrtions 12b acts as a

passage f0r | QW0 Piacelth€i 8RNI RAIN. a Thiesdedi | £diexiblioatiypen. ®Hecooling
devi ce alne spacer "10b can be f ormed such as by conpression nol di ng of

rubber, QindiSeiAsn EDIEEGoR! s07is Pidstidble The appbertidhspicehe

odi ment is, f ormed with :
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 coptinuous via
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| ot of short plate-like projecting portions 12b along the |[|ongitudinal |,
direction of the spacer 10b, so that the spacer 10b has {h@§%q¥}4ty al so

in the longitudinal direction thereof. ~Further, this spacer 8

capabl e of supporting a heavier |oad as conpared with the spacer of: the |
Enbodi ment 1. It is desirable to provide a neshed nenber ~as an |
insertion material on the plate-like projecting portions 12b, since the !
spacer 10b brings about 'rugged f eeling when used to formcooling flow

passages fheabasel nefbeeVvila®. Thd el sppceikel Grofedtimdniedingnt 12b it is
possible to increase the thickness of the plate-like projecting portion
12b to prbyidroatcasgi tympatrbdnwith thespahtevdsike preipécting poghiori ght
spacer, considering its weight 31 March 2004 resistance. In this situation
t he spaceof 16becBmbbdifmented . such can e coagamdsl s neethagobtatueder,
injection noldin of soft plastics, or vacuum nol ding of plastic film

[ Enbodi neby 3fi¥ @ine(ayheF|EiaBeb;i&ﬁd Projestinar eParstpeme®fc thean
view, a schematic side view and a_schematic parti al persBectlve vi ew of a

cool i ng deppedimeREd-Spdddic 26 REBERULRY t aﬁegﬁﬁﬁﬁﬁnen n3ikpesphRetively. '
e ool B SRRES oSO RE S S0 AN A FhG. Bds%prieh Pl 2 PRcgol
v R R %’Qﬁﬁgrﬁmb%%ll’“énwm
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

- 22 -



the plurality of col um-shaped nenbers 22 are physically joined t.o becone
continuous via base nenber 21., The w dth of each of thqvqhg%ﬁbbhx of

col um-shaped nenbers 22 along the direction perpendicular to e gas-
flowing direction is set at 0.2 to 1. cmwhen viewed from the thickness
direction of the spacer. Further, the distance. between the col um-shaped
menbers 22, thenselves is set -at 2 to 30 , for exanple. Thus, ,the nunber
of col um-shaped nmenbers 22 per 1 cn2 is 0,1 to 25 when viewed fromthe

t hi cknessegligemi¢on Inothis heitowaicieon, Tiie swaem-IngeEn thpLgmepacer 20
can be. fornmed such as by conpression nolding of rubber, injection nolding
of soft guaistassby ovomptessiton mpkdtnmdL FHPIac dh P ghon Mie iR nent 3
has such advantages 31 March 2004 that_ this spacer 20 is |ightweight,
f1exi bl eof rs@fit phes tiesctoBreacymfeeldind dapdfsdist B wing air to pass
t hrough the - spacer 20 in an omidirectional - manner. Only, this spacer
20 is incapabl EEwpodrentg3h heavier load, and thus is suitable to be used

B A e [0 L RSt T T NS
Do YR bty W fahbual B SR Nl 14, R sthdReloe el eae ! no
15 bpfenRERste, SLOECIAET A Yoy SB60eg! BB Tepbipeuols,
appl i cabl & MEADPEL - +§ORRCEMDORIMYRE §P3FEEpectively.

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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and a schematic perspective view of a projecting Portion of t he spacer,
respectively. The menber-connection type spacer 30a showy ﬁ J604 -
i ncludes' a, plurality of projecting portions 3la- substantla 'y flatly
arranged on a rectangul ar base nmenber 35. Nanely,"'-,the projecting '
portions 3la are, physically' joined to becone continuous vi a base nenber
35. As shown in FIG 7(c), each projecting portion 3la conprises four'

col um-shaped nenbers 32a and a -square frane-shaped connecting -nenber
33a. Eachtke#t unbhsbapsgacerber032dsi s 1ligyhtwe ighiti, queyexihiar dliyn f ram t he
base nenber 35., Each colum-shaped nenber 32a has its tip end connected
to one ofmmbdirestiohal heannengecandgcapatbhbe SBaalFawimeraieacd,p&ds March
2004 col umm-shaped nenber 32a of each pertinent projecting portion 3la has
a | ower etrhireegimethed spadeawstO etrisanf ompdidimecihapad mam@s. alyf t hree
prolectln%afortlons 3la adjacent to.the pertinent prolectlng<§ort|on 31a,
so t hat pPefeEt PAgipornconsbl ea ofr deariafyéd Heajliied | {radheand
menber - connecti on type spacer 30b shown in FIG 8 includes a plurality of

proj ect i ngPUS pbft iHEAPLE  tQuBSt ¥8EFalfoF 13 aPPGLLRT aH§EECEN K FTecRangul ar
b nb 35. Nanel t h rt 31b h | d
o becons LT uctiTy, SorEethherberons, Metenont | s Fed s fach” "
j ect t t I 32b d
Pfﬁgeih;p%a&é’%ﬁ%‘??t%ﬁg SRERBESE® oy, B 32 HAREH. AROASEE, 2250805 & aun
obl i quel y, I nber 35. The tip ends of 'colunn shaped
%@%‘f&@é{ %Wﬁi?ﬁfeﬁ {E! .

menber s re connecte to the connecting
[{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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menber 33b. In this case, adjacent two colum-shaped nenbers 32

angl e of 1200 therebetween when viewed * fromthe gbove q; he o L?rgbgnas

shown in FIG 8(a). Further,, each col umm-shaped nenber1§98“@§R@§ch

pert!nent projecting portion: 31b has a |l ower end connected to | ower

ends’ of colum-shaped nenbers 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 honeyconb pattern

when Vi ewgdnin-@hal alyderhaR MyFbereachon daentyppregecéis

30e shown in FIG?Egl FIG 10 and FIG 11 are@ﬁggifiedygf Ngrch 2882C1 20d.
enbodi MRk 1 t HEaspReEr a3Qbvwelir Fefid &onsiecttethato miowey emds skdpe of the
connecting nmenber is nodified in each of them In the menber -connection:
type spagaumiteheipdd Gerher=eatda podj tbreagppoierbang1BoEEHBRPsEd 3t hr ee

col um-shaped menbers 32c and a connecting nenber 33c_which is an
eQU|Iat@ﬁdadantnmpethhapewtihea#ePﬂQiﬁ?ﬁ&ﬂguﬁﬂ%ﬁﬁﬁbd31ﬁen58rt@?& has its
tip end connected to one of corners of the connecti qpnber, 33c.”

Fur t her ,aliln oo enenine -Paidimng (e -ane) GRS T rig'fr Y71 G 10, each

projecting portion 31d conprises three col um- ed nemy -
connecti ng merBher mﬁmPQMﬁQQﬁqﬁﬁ$¥ﬁ?iqﬂﬂﬁwﬁﬂ?oeF'%gﬁgﬁﬁpwﬁaéﬁr%ggﬁgﬁﬁ?gh:ped

menber 32d has its tip e i i

rerter e o oSO ol B e ™

P ot bl BN AE bR CE EpaNee B mekiand 2
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 tokthé pertinent projecting portion
31b. Thus, all projecting portions 31lb are arranged
regularly, and present a substantially honeycomb pattern
when viewed frdm 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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In each of spacers 30c, 30d, 30e, the other structure is substantially the
sane as the spacer 30b of FIG 8., FIG ,1'2 shows a ne - ction
type spacer 30f including a plurality of projecting po??f@ﬁ§$§¥pgmhich
"are arranged to be substantially flatly on a rectangul ar base nenber 35.
The projecting portions 31f are physically joined to becone continuous via
base nmenber 35. As shown in FIG 12(c),, each projecting portion 31f
conprises two colum-shaped nenbers. 32f and a rod-like connecting nenber
33f. Eaclemddimerstrepetl thRebepaddi i30bdraBVFIE! t 8cakliyh uwsetr dhaidrym t he
base- menber 35. Each col um-shaped nenber 31 March 2004 32f has its tip end
connect edtie sim@Epef ofi thendmfedtismg ammient | hg wedbfie@3fin Heelpraf ecti ng
portions 31b are regularly arranged at predeterm ned intervals such that
the |ondittami nbih dheeoemberoicopacketion damengsparer oa081PL F'IG| rect ed
lateral ly. The menber-connection type spacer 30g shown in FIG 13 is a
nodi fi ed ea@bdPHERAECHLNGhPoFFdOsy %ﬂ(ﬁ SPBRELFAS Ftbreer CRLIM1RAPRMAI y t he
way to arrange projecting portions 31f is nodified, Nanely, there - are

regul ar | ylOBRET I tFADatdY & r SR§BECtABIe PEBPEEL i AdCpofRiThs Bif Faving

t he | i tudjnal di ti h f di ted | at L1y, d _t

proj ect | MAPOATSRRL SLF-FaNPHY t RB2PBHgi £aaMRal TACTbCI SO e

di ted | i tugdi ly. .Thus,. th | | i i j 31f

e ar r a2 2haY; 1R Ya, g, oliRdede o PpRer S SRR HE 0L e

above. OUfigy SLEHEbYESnkS UBEEN A Y e SRUE, aS1hhe tePadRinplf- of FIG

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 on 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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The menber-connection type spacer 30h shown in FIG 14 includes a

plurality of projecting portions 31h substantially flatly,,ar d on a
rect angul ar base nmenber 35. . The projecting portions é*Hw3¥%q%ﬂ§sically

joined to become continuous via base nenber 35. As shown in FIG. 14(c),
each projecting portion 31h conprises four colum- shaped nenbers 32h and a
cross-shapedconnecti ng nenber 33h. Each col um-shaped nmenber 32h i's drawn
vertically upwardly fromthe base nenber 35. The tip end of each

col um- shppedasmarert §2heha cOMMRIRE tEb 08Re Obft itaifenendsf othecrdd March
2004 connecting nenber 33h. Further, the projecting portions 31h are

regul ar |l yohéetoeg alenfeadeBEENT Mele i sy jealtsingThpomenbes - 8bbnewté on type
spacer 301 shown In FIG 15 is a nodified enbodi mrent of the spacer 30h of
FIG 14, regutérlypasrragéd abepsddpeeniinde iooremaingusnidat sthedi fi ed.
I n the nmenber-connection type spacer 30i of FIG 15, each projecting
portion 18iditudinakeditrkercdedonolafimeashapen jestiags peatienl dléonkecting
menber 33i which is' a square shaped frane. Each col um-shaped nenber 32
has its dirgcted tabercallyl. to a center portion of - one side of the
connecting nmenber 331. O her-structure'ls substantially the sanme as the
spacer 30h of The& membernceRBRACHLORhEYREOSRASTRL oY FBAVEr A%cdntict i on
type spacers 30a,

30b, .., 301, the width of each col um-sh menber

al ong t h3 dif edt PRl EEeRepP e Bent ©F HERYaPITD :?1%1:0 %?‘?“é‘?:tfrgﬁ% set at
0, 20 140 Pl W R TulE OBhe o, RSSO R sk a2
mto 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

- 27 -



30.mMm - for:,exanple. Thus, the -nunber of columm-shaped nenbers per . .1
cn2 is 0.1 to 25 -when viewed from the thickness dirqyﬁ%g@hgboghe
spacer. This is also true in an Enbodinment 5 to be described hereinafter.
Further, each of menber - connect ion type spacers 30a 30b, 30i is
integrally fornmed such as by injection nolding of soft plastics. Thus, the
col um-shaped nenbers and acconpanyi ng connecting nenbers are conti nuous
in a seam ess nmanner as a matter of course, and sone of colum 31 March
2004 shapesnmesbeng meatbenasts] yFarthearpotind ypis perst g twot ticons oBhkeCt i ng
menber dependi ng on the shapes of the colum- shaped nenbers and connecti ng
nmenbers. &ye vregubaniy sactanged et ghrdde teatmiongd niomteiofalshe
menber - connection type spacers 30a, 30b, .., 301 has portions which
overlap with dflhermpoberongnonécthenspyper spaceshad@li ghowa tifi ckheéss
direction of . the spacer. Thus, in each of the nenber- connection type
spacers 3b%, ig0p, modified) esthadiment Of othe spareyr BRPo@Fh HIG 146, there
is formed a predetermned hole 37a, 37b , 371,such as at those areas

of the baSechndiiedr makRLYH dfe oBRRRRd Af othfie FUMIRFEIAPBENORENLES 5
O O ASHEL o8 ke RIS GBS EOFETR B0 IR 0 SEOPEEY (0 e
e AL MR cLSL SRR 0! URLPOL AR, STl
1 OTANE, WIAKRE=Sa9' 86 € aincoL iy Ragstr B! Ynarae gpace
consi deri 08,4 PE€ 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 t,he gger can be
formed in various shapes. For exanple, the spacer 30a hgbﬂﬂacpég-gquare
framed connecting members shown in FIG 7 is capable of bearing

consi derably heavy | 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 nmenber-connection type spacers
have versanedttipng Neember ndependdhgi may eble nghepesstfenfpf &°
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,

concer niwm'ofomﬁéiﬁl“uraPPP9 off prighe cMEPFordIBIRC Bfent 5]
" schomBRASesdr 108+ SPUR: vr ow: B EhhRR T EORpartLan pUrLment tfow of 2
ool i ng BAcPaf HEAnSpater oD SRORE™ i Ff G PES (2 EFPed oM and
o Poon ey WA SR PRUESL 4 ogifctel A dipi el
plural ity et t¥56e | Spddeft ©3807 27980 at, prasgiet shswnedni o9 i s,
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 rugge@ 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 thé 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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in the vertical- directionin FIG 16(a), while the plurality of |ower
rails 42 are arranged at predetermned. intervals in the [af&lRgsdi rection
in FIG 16(a). The colum-shaped nenbers 43 are provided at those

i ntersections between upper rails 41 and lower rails 42 when viewed from
t he above, respectively, so as to interconnect the upper rails 41 and

| ower rails 42. Thus, 31 March 2004 the plurality of colum-shaped nenbers
43 are physically joined to become continuous via upper rails 41 and | ower
rails 42.extrdnsEnbaducent the wbhiéghppeandr dimpsoyescdiveesleriibiolithe
connecting nenbers in the present invention. In this case, it is assuned

t hat one tor ofketrehy pdrdtowonte suseorihie t apadedf fore, augpeding |deMicend t he
plurality of colum-shaped nenbers 43connected by the upper rail 41. The
upper andudweds| icdethese sPacéhiso wath bELe oFRERETsGORNES PN nf¥Re i on
nol di ng of plastics O The spacer 40 of the Enbodi nent 5 has upper and | ower
neshed siSRAcersNavutveRHdshaklef: 40 exhibits rugged feeling of a |esser

degree and is extrenely Ii htmé?¥h with i.ncreased flexihility. The spacer
40 has a furthd¥ol%at Er\?{‘e_‘t’%%? in%q _&Bﬁ(‘fﬁafiﬁf‘rnps %h%ha?ﬁd:@d’gte)f\%n_oﬁhe%a'_ is
et 2 ponfe: LS Go80 L) 28 BRSSMbdhufO0h, 1 okl o
o el O Byl SIERAF PSR St R el e
may Wi derﬁ]ﬁ%}?e&“ REABEEsPELNERN PPET orf Bhd FanPeLbWRBR ARG WM&fLERS! S. TO
avoi d suc sl tuation,
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,

- 30 -




it is possible to provide connecting nmenbers for nutually connecting

adj acent upper rails or adjacent lower rails. at, seve&&hwﬁ q%%
Meanwhi l e, in those spacers of the aforenentioned Enbo ﬁhrough 4,
it is desirable to forma |lot of 31 March 2004 | arge holes in the base
menbers, as,required. Nanely, those spacers having the plurality of

projecting portions arranged on the respective base nenbers shall be used
to set the respective base nenbers downwardly and to place the wuser's
body ~, ajhe heLUPRELItENGE afolinen pslodeed | mgmpersi oifs, aren pdasd caflly appl yi ng
the respective spacers to cooling devices. However, it is certain that a
cool i ng jEaed ushi becoine wseartinucers edliy. uppesuatailfsor i ngnfarlgwer hol es in
the base nenber~-reduces that area of the spacer which contacts wth the
user's hedyls t42.t hereby allow to- use the cooling seat cushion invertedly.
Moreover, formng a | arge nunber of large holes in the base nenber further
li ghtens the Ispader Embadigredy Sadvidie apReKs (Bl AdasonnesmaneiiR ity of
the spacer. In addition, there exist the' follomﬁqy net hods_to . _obtain a

| ar ger §$Ete¢OEU@ﬂth%9|me&b§rfeiﬁ¥ Phey present ol ?Wﬁ%ﬁpspéeeﬂgﬁﬁhde of

smal |, pieces as shown in Enbodi nents t hr ou ossi bl e
to readﬂ%q'abrﬂéat%sa a?%‘ﬁ“@%‘li sphetr Byenupﬁé’I%W%&B@ttipﬁéJté &les $

t h | d th
spacer :cgo%stgﬂtjgfq%cgn Ing°deni ordiy) off, Ao rher BROEALEL el D cces
ont o 2 | e Bl b %%,&ebexcsow%orh{aectgfwceﬂevw&cqsam gonnector's

such t hdt
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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pi eces can be-folded relative to one another. There will be described

herei nafter cooling devices applied with the cooling d%%”ﬁ%%h%bﬂfd spacers
according to the present invention, respectively. Herein, there will be 31
March 2004 descri bed situations where such cooling device ainmed spacers
are applied to an air flowthrough type cooling seat cushion and a

vapori zation heat utilizing type cooling pillow, respectively.

[ Application Exanple to Cooling Seat Cushion] FIG 17 is a view showing a

si tuati on I hSLEPOlH Nthe WRfe MBS, apliefhiivdd. Ndwe 6ROl tHWsevi ce
ai med spacer of the present invention is placed on a chair, FIG 18(a) 1is

a schematdgadded, Maevhgf the coolumgissat 68shpedjeetdngFl Godidisis a
schematic cross-sectional view of the cooling seat cushion viewed in an
A- A arrovarshnged i on Aheshmygpddtiftes bdde sembearscxladally beausedshton 100
is used by placing it on a chair X It is of course possible to use it by
pl aci ng idetsudie aespect bendiase mmikers Abwivandlin dHdstdHlade stlewol | ng
seat cushion 100 includes a cooling flow passage 110, a connecting flow
passage MXBr's Dolyaanildbe awpsmnvends nefinfhea brgtieetinpi@orzions n
switch. 150 and a pressure switch 160. The cooling fl ow passage 110 is
provi ded ¥or cager | of o aRPiYHNGy thee MEsPLetiye BRACCESNpEP scOULNFar e
spacer 301 of a size of 400 x.400 nm . and a sheet L.ll.Naneh%i this
exanpl e SROPEELT HdIMSHRF - Ionke G§THPIR e & COTNE HRRAT | TR 15.
Consi deri that . the coqling,seat cushjion OO_is_usequy lacing it on
t he chai rj?sgt Héeah(ff’bvesqfféﬁé?' the SR ngtRERing (dRrgR 1 ef’ 1 "the

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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is desirably of a size on the order of 500 x 500 nmat the utnost. The.
sheet 111 is fornmed in a sack shape to cover the, 31 Nhgngéggi 3@ole of

t he spacer 301. Note, the sheet 111 has a right side 11 opene8 to suck
air, in FIG 18(a). The material of the sheet 111 may be whatever readily
al l ows water vapor to perneate therethrough, such as high-density cotton
cloth, or typical cloth. The connecting fl ow passage 120 is a space

provi ded between the DC fan 130 and the cooling flow passage 110. The DC
fan 130 desqrivddedsitusticdnai rwieosn t sechootbayingl odegassagai®e@ and t he
connecting fl ow passage 120, and to discharge the air to,the exterior. The
battery sipitdrs t aredrappelitdie D dranaiB0.flswchihaoyght etyra 4Goedyinge a
normal dry cell, and preferably a rechargeabl e -seconder cell which can
be char geshthycushigimarpbwervahetirptdicudeadt wtidizdad itypes €90 ddshi on 100.
The pressure switch 160 is provided at a substantially central upper

porti on Rilkave RAReRf VMY - passage 110. The mmin switch 150 and the
pressure switch 160 are serially connected tog eacgu%hgﬁaqbso that the DC

fan 130 i s suppgRRI-SALIPTHIHABLS MY 1170 M e Pt ™both swi t ches
LS o0 2L SN 0 RS RN o RIS R e
;legg ego,[%é%ntéﬁ?@kéﬁg#g%@%hﬂg)cittl'xhethc@aécgoli-rlma BSvribanalild sgadical ly

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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downwardly, but may be inverted depending on the structure of the chair.
When a user sits on the chair X under. this condition, t?@ ﬁrﬁﬁgﬂre swi tch
160 is turned ON by sensing 31 March 2004 the sitting. | VRENAOCA swi t ch
150 has been kept ON, the DC fan 130 is rotated in a direction to suck
anbient air fromthe right side 112 of the sheet 111. The air sucked via
side '112 flows through the connecting fl ow passage 111 fornmed by the
spacer 30i, and then discharged dowwardly by the. DC fan 130. It is
enough t h t oW <ali " h ery 1Gf iterl , SO
t hat theagél%ag)éi%‘?orﬁg?%%wwr%'sub{: ﬂe;'noghrr%uﬁ?e%? a{il? i%a%faaré% si ze
of 40 '%g%h 11240 pWndldh 06 Lckhigkness. F§@9h1@(ﬁ?(?| A8 m@derguahioen is
capable o |ncreasfhg the tenperature gradient of the hips of a user who

has sat @@, shidetcaqhi RGySert whutbiver rBuasayshidowanhitelr apogo@er than

the, user(r)s body tenpefature to be flown just under the hips. Thus,
sitting hakmdatenoid FetItrsisfts, NSuthCagase gif- ddmie e npet tbnr elofth,hose
portions of the cooling seat cushion which contact with hips because of

t he user oks tpdyalt @meehat ure, to thereby prevent a sweaty, condition and
to thereby provide confortable feeling. Providing a |ot of |arge holes at

t he base' nenbelha5 cafnddis rigpatkow 3passbgewd 200 icbtai apace upfitoviidierd cool i ng
ef fect even when the cooling seat cushion is used invertedly. Also in.this

case, it besweessitiie PO Fravd@0 aandwehey cooddingi diloy Apassadei dd Oexanpl e

to Cooling Pillow] FIG 19(a), FIG 19(b) and FIG 19(c) are a schematic
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 cenfral 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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plan view, a schematic front view and a schematic right side view,

respectively, of a cooling pillow applied with 31 March 4 o _spacer of
the present invention. FIG 20(a) is a schematic plan éﬁgﬁ?%%eﬁﬂi

evaporation sheet to be used for the cooling pillow, FIG 20(b) is a
schematic cross- sectional view of the evaporation sheet as viewed froma
B- B arrow direction, and FIG 20(c) is a schematic plan view of a water
conducting cloth and a thin cloth constituting the evaporation sheet.

Further,+fd Gi28ih§. ar8CheBBiaGn RAitcll IS®Skas SBeéhokabtviotly ofhean air f
| ow passage of the <cooling pillow. As shown in, FIG 19, the 'cooling

pillow 20 Esn RBoOviidedrytdte@nifi b fdivwqtassageo 2§Gckaambismdr ation sheet
220, a cushioning nmaterial 230, a fan 240 as bl owi ng neans,', and a tank.
250. Thefeow! thg piilghew 2@ hBk2 i b thet eshegiorilbn ZB2 fadr piecied t hereon
a head of a sleeping user. The cooling pillow 200 has its |ower portion
provi dedvivt sidéhdleafko@50 thooughl itheg ceanectingd fligw @aRfags nglhateria
230 is placed on the tank-250. The cushioning material 230 is provided for
i mpr ovi nfotthed fley| ting spaces|bi mpd |then discurge JIFIHELAR 1PDBw 200
is, used such that the body of the sleepinghuser cones to..'the sjde
| abel ed tigoRE" £amhd 39i-r I 6% pereugfe Bhati Ehg| aBeHRSN 4fhd 1Q1%hi 3t ng
mat eri al 230. P|laced_at the_upper portion of_ the enz) ortjon 2 of the
air f |ohfpaBshhe ?Eéerogn1u38§Fr258°'p59tFgﬁtoF%Fh %%¢§Poré#?dﬁggheet
220, and_t he,other end_ portiaqQn t.he ev ratj h 220 ig ipgerted
into t hef1P%ARI2BHCH 315 PFPYR o?%geacf'ratl§ ﬁ‘ggtgnlﬁaggs %?% i mrer sedﬁlﬁn
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 case, 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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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 fa 0 i ded at
the side portion of the cooling pillow 200 is flown. TR%F@F?mg%@éed
.through the air flow passage 210 is discharged to the exterior via side
portion (right side in FIG 19(b)) opposite to the fan 240. There.w |l be
now descri bed the evaporation sheet 220. As shown in FIG 20, the
evaporation sheet 220 includes- a water conducting cloth 221 and athin

cloth 222 @S gf\/@slﬁ;gtfcggﬂgctﬁpgsgﬁgbqﬁv%em;r @q@,qlucgbr@g)cl Qgh over

223; a waterpr as a wat er proo ; and connéctor 225. As

shown in fdiam2H&)plradeyigRessPant ieQBFBfratEi.Bﬁ WRESH GN@tidil CEoEh 221
is formed into a conb shape. This portion is adhered with the thin cloth-

222 for wld owWdduLMRd elpilla osilf f iFaiGent by (Bgr Meat eat hediedd OLEN. cFdds -
exanple,- a towel cloth is adopted as the water conducting cloth 221. The

towel cl cddctioenaal Suipew ief fhacdvapoiat Saickshayt vid eriewell tfrdeep L. As
shown in FIG 20(a) and. FIG 20(b),, the lower portion of the water
conduct i rg) atodwn @Rftecticmyecard BYGLhe0(wdt és @omschematg cclmidn colew 223
made of polyethylene. Further, the water conducting cloth cover 223 has
its | onerof eadwateredonduetiad ctlaifh vané@rasbiinhclledp 2gnst Mt inger
portion of the water conducting cloth 221. covered by, ;the water
conduct i f&| evRPeFREAon23sheef nsdiuridigmt oFIG. 21 is a schematic

t heconnect or 225. Theconnect or 225j srenovably insertedinto theslitofthe
t ank250, tRATer@hcross-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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31 March 2004 facilitate insertion of the water conducting cloth 221 into

the tank 250. Inserting the | ower portion of the water onduct cloth
221 covered by the water conducting cloth cover 223 inf@ @ﬂg;ééﬁg 250
causes the water conducting cloth 221 to--suck up water via water suck

hol es 223a toward the upper portion of the water conducting cloth 221 by a
capi |l ary phenonenon. The water conducting cloth cover 223 acts to prevent
unnecessary' evaporation of water upon sucking it up and to prevent the

cushi oni ng matg&i ghowsOinf Fa®@. bain® wetiresl. afe shownpassblge 21U ajsthe thin
cloth 222 and the conb shaped portion of the water conducting cloth 221

are plaged guddwyeethebupar twencROZd wie afedf |y gassafen 2240 The
wat er sucked up fromthe | ower portion of -the water conducting cloth 221
is transpesvededioathehet iidec|midtidi?2of r bhet heotdnt oHdgew QA ibm at the
upper portion of the water conducting cloth 221, and is inmedi ately:

di sper seflLownt h#hebyisppessedy erhitdugh hilwe cabr h£20%. Pap@Figealdd0 ife thin
cloth 222 is wholly wetted in about 10 mnutes after the |ower end of the
wat er coditischingedl behthe2exhesipseNiansddee@ortdon HEHHk o5t e conb

shaped aEortion of the water conducting cloth 221 and thé thin cloth 222
bot h pl a€E@- oh9{he) apPPesbhe phRstRR AW 240e further covered by the

bei g wett cd. RBEES THeL vt o CIRAETRE bR PR AT O GHNTE 25 - and
waterpropl sneeh 23%F1RY 99, eV o BT S %Y MO0 4
| 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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conbined with one another, as already descri bed above, or my be
previously fornmed into an integral nenber. As shown in E%qv ZﬁEP Qe air

fl ow passage 210 includes the spacer 30i and a sheet 27T1. ST b, this
enbodi mrent adopts the nenber- connection type spacer 30i shown in FIG 15.
The whol e spacer 30i, except f or the <center portion 202 of the air flow
passage 210, is covered wth the sheet 211 fromthe upper side of the
spacer 30i. For exanple, a high-density cotton cloth is adopted as the

sheet 21kadiiiterdtitferdivh i agrsd witdhedriarimprdicth R2102nes
the,air flow passage 210 is the evaporation sheet 220 with the water proof

sheet 22.th&kephnkt 2%3@. ugpeersidg. tHéulowee aportiomi rf t bheuglatidre center
portion.202 of the air flow passage 210 closely contacts with the thin
cloth 22dndukdieirey wldtlbez2bwexptadnbg &hpr watiepl eomierot infge clomth ng
pillow 200 cools a user's head. As described above, the cooling pillow 200
provi ded caver s28Bdelnjor t the Wiank t 280 f gauses. tlEhi watem hduciiasgin air,
f romthe underside and feeds the air to the above. This air is flown

t hr ough tHeotl r231 |y Pide atfe Wallter prigy iwdde o Budie halsf dd3m taward al 230,
and discharged to the exterior. from the side portion opposite to the
side whdite tBRPEENP2XEGiPE Wo\iRRdWasert geaductang Helefh 221 oRi¥ng t hr ough
the center portion 202 of the air f | ow passage. 210 closel%_contacts W th
the thin Q@K ax), PhEnoReRoR onfhe t WaFeThEORARCHIRA CHOtHNiGPVETt4¢ 222, the

wat er 31 rch 2004 content held in the thin clgth 222_.1s gronnted;to
evaporatéy: s to preven 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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The evaporated water content is taken away to the exterior together with
the flowmng air. Water takes away a vaporization heat fipﬁlﬁﬁg&@gnding

wat er nol ecul es upon evaporating into a gas state, so tha a nper at ur e
of the water held in the thin cloth 222 is | owered. Thus, the wuser's head
contacting with the thin cloth 222 via waterproof sheet 224 is cooled so
that the sl eeping user feels coolness at the head. Further, the water
content within 'the evaporation sheet 220 havi ng been cool ed upon

evapor at combthedelithc ameacasotheh, t he allrepdywides atitsgyhakeree ai prf | ow
passage 210 to thereby also cool this air. Nanely, the endothermc effect
by virtumapf bevRpevapisayoformedr intpvan inptegsali®emrBe¥o cool the
evaporation sheet 220 and to cool the air wthin the air flow passage 210.
Cool i ng the ai®swi shewnt htn FHIG{| At paddege 2110 EXPWenBRFSRHEr e348s the
tenperature aradient near the _user's_head,_ since #£e RPSi ion gg,the air
f1 ow pasiBgéudes jthexSRaaes 2Pdsc2®d eheSBeBF' 2Heud! t ht8*Fncr eased
t enperature gradient ronotes heat _radiation,.to thereb% e user to

feel nor EMPRBLAERE: ad@PLs o ithehcHemBETsCOPRECETI Ny Rivi ggal%%%reregg%pacers

according,to the p ent. d nvgnti Q e e Qf; re LA {.scous
drag upo%hPWﬁi nﬁbn@gé'oflé'l o@mﬂﬁg @l’o?ieonggggg%ojégﬁ'i ngyg%)?tgi 0%13}? ?gat her eby
al | ow tosbhRurapglioh 3l &Y hdYask | PAESSHE €21dNuss sB¢BeR0! i Ng
devi ce arne spacers are preferably used tor cooling devices such as 31

Mar Ch 2004 LHOQN GHRAC! 21 NeProfi0hbNUppEa! sAURNIIINStn 06haSEr MBDS..
cooling chalirs, cooling clothes, and cooling shoes, for
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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flowing air parallel near a users body surface to thereby cool the users
body. Note, the present invention is not limted to the f.or i oned
enbodi ments, and can be variously nodified wthin the §gqﬂ ggﬁp%e gi st of
the invention. For exanple, those cooling device ainmed spacers shown in
FIGS. 3 through 15 have been descri bed about a situation where the
plurality of projecting portions have been forned at the upper surfaces of
t he base nenbers, respectively However, the projecting portions nay be

o e B e G NG AV 3 A5 petholp RS pREE

devi ce aipiRd SRGI Shed ALEA dhisht Nes pfsﬁ@ﬁtawayeabl Rele&teaRRY e of
reduci ng the vi'scous drag upon 1 npingenent of flowing air onto projecting

portions.dqetHar elyi @b | oo Ehewiagl otaief. a'Water.eVeﬂalbé’sa hQuer Ry essure.
Thus, such cooling device ained spacers can be used for cooling devices

such as ceRldriGatiedc! akhes, f£6R! istrrearaidityshvater anslénglemt siparpol i ng
chairs, cooling clothes, and cooling shoes, for flowing air parallel near
t he user 'erdpadiatsing atetd oat e byt L) sbhehasertise bbeypeBativeecto2004
Claims 1 A spacer for a cooling device which cools a cooling object by

fl owi ng rmmnwatfera lyskd t im otind thinbslabhi 2RRyik| doweredw Fassagdleor ned at

that side of the cooling device which contacts with the cooling object, in
whi ch saiudespacerhemst vegontacting with the thin cloth 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 éir 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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to formthe flow passage and conprises: a plurality of projecting portions
arranged in a state where said projecting portions are $ﬁ@tanq¥ﬂg in a

thi ckness direction of the flow passage; wherein said ptuMaig4P%¢
projecting portions are integrally fornmed of plastics to becone physically
continuous; and wherein a neshed nenber is provided on said plurality of
projecting portions. 2. A spacer for a cooling device which cools a cooling
obj ect by flow ng neans of a gas through a substantially flat flow passage
formed atobhahgsiwei@lotiss coebbhgnde\semt whishionsnt actod imigt hméthe, cool i ng
object, in which said spacer serves to formthe flow passage and

conpri sesvodipburathaiys pf coollimg- stbpetesrenaads eeehihayvishges .| efigth
conponent in the thickness direction of the fl ow passage, and a plurality
of connefibwdngedier pamallednmedn iy waer 'ehdady therfagerte i thevebyhe

col um-shaped nenbers; wherein said plurality of  col um-shaped nenbers and
sai d pIGPQﬂlﬁPeoPS@§nﬁe§PﬂHg menbers are integrally formed of plastics to
becone phyS|caII¥§cont|nuous such that: the w eac

col umm- shaped NeiBer st oRge&eBEr darvesti %rfa@n&ﬁo&lﬁ%mee?hécoggtg?l owi ng
L
T o8, BB 0 B Ry o AP, i, om e
wherein said prEaEkgﬁple, 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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of col um-shaped nenbers and said plurality of connecting nenbers are free
of overlapping with other nenbers of said spacer via spac al 4the
t hi ckness direction of the flow passages 4. A spacer of cﬁng1 , further
conprising: a neshed nenber provided on said plurality of connecting
menbers. 31 March 2004 COOLI NG DEVI CE Al MED SPACER ABSTRACT The present

i nvention provides a cooling device ainmed spacer capable of flowng a | ot
of gas even by a lower pressure. Such a cooling device ained spacer is
used to forma cooling fl ow passage of a cooling device. The "cooling
device's is to cool a user's body by dllaowmsng, by bl ow ng neans, a gas

t hrough -a_substanti all | at flow, passage fornmed at that sid .th
cool i ng device ®hiSBFSontHct 3 \ﬁotoljr'l%tghéf%éjecre sw%bﬁéi. C?ﬁgsccs?lol‘??lg Hé?)?ce

ai medop3RaEehCOMYY SRF m@aR Ubal id yg0f eRbong§hapedsumytelisi 328, eagh
having a |l ength conponent in the thickness direction of the cooling flow
passaféovanmdssadeur &b imgd obtcorrect Bhde wEnbldrs 38aling cwviast i wgiche tip
ends of the plurality of cold -shaped menbers.32a. _The plurality o

col urPBhARES Mittbern®35aSTHls; RRARRR Y of Tt S bac o ity st FaT T
conti ayodsrii 8hbaseowepheragdb. akur tbaprikbe: W dth of each of the

col um-shaped nenbers 32a along a direction perpendicular, to the
gas-flow ng dR¥ERITN i €5 PECFARBENDf PU 21ANRS 02 Ir8RPRAen Vi Bwedt#F®m t he

Q%gggégggiéﬁ% | 8Po9EctiRg GRAM L | Q¥ PASRAGS i N1 L he cohi shaped
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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are formed at a ratio of O(r)1 to 25 pieces per 1 CM 'when viewed from
the thickness direction of the cooling flow passage. FI.GURE 1

of 0.1 to 25 pieces per 1 cm?® when viewed from the thickness

direction of the flow passage.

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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