2122336 DEVI CE FOR SUPPLYI NG COOLED AIR This invention is concerned
devi de for supplying cooled air, wherein air to be blow is cool ed b&il‘2§336
heqat Jexchanger. In general, a heat punp type cooling device has been well

known 5 as a device for cooling air. This heat punp type cooling device
cofnsists of an inner unit and an outer unit, the fornmer being provided

therein with a heat-exchanger, a blower, etc., and installed in the wall or _
on the floor of a. room while the latter being provided with a conpressor e,
and a radiator. Both these inner and 10 _outer units-are nutually connected
through a tube for circulating a cooling nedium On account of such
construction as nentioned in the preceding, the device as a whol e becones

di sadvant ageously large in size and expensive in price. Further, once

installed, the device can no | onger benoved readily to other roons owing to

its use of the 15 cooling nediumcircul ating pipe, which is another
shortcom ng. As another type of the conventional cooling device, there was

such one that evaporates water fed by a punp fromthe upper part of a
ventilation flue, by neans of the blower, and cools air sent fromthe

bl ower by heat of evaporation to be generated at the tinme of the 20 water
evapor ati on. -2- However, this type @f kthe conventi onal device requires

to have a punp _for SUpﬁéXi ng water to the ventilation flue and a water
storage tank f&@EYICRiFARWAURPLING LOOLER (AR ventilation flue with the

result that the-devjce di sadvantageously increases, its size and 5 becopes
expensi ve. Nor eover TS HRECHHIOR ds; fonceanesl ibhn b AevAcR 105 SHRplying caoled

only causes the. human body .to feel. unconfortable, but also, .gives
mal Jeffects to8Te NIRRT AESoaRE PIGWR ijocorlefeby 8,hedt Skehinger.

In generai, a heat pump type cooling device has been well known

5 as a device for cooling air. This heat pump type cooling device
consists of an inner unit and-an outer unit, the former being
provided therein with a- heé.t-exchanger, a blower, etc., and
installed in the wall or on the floor of a rodm, while the latter being
provided with a compr."essor and a radiator. Both these inner and

10 outer units are mufually conngcted through a tube for circulating a
cooling medium. On account of ‘such construétion as mentioned in the
preceding, the device as a whole becomes disadvantageously large in -
size and expensive in price. Further, once installed, the device
.can no longer be moved readily to other rooms owing to its use of the

15 cooling medium circulating pipe, which is another shortcoming.

As another type of the conventional cooling device, there was
such one that evaporates water fed by a pump from the upper part
of a ventilation flue, by meaﬁs of the blowér, and cools air sent from
the blower by heat of evaporation to be generated at the time of the

20 water evaporation.



Fre L T . )
cl ot hi ng in the room Wth a view, therefore, to solving the aboverrentloneé_%j
dis- 10 - advantages with these conventional devices, there has been '
prpposed 6ne as disclosed in Japanese Wility Mdel Registration No.

1,392, 306.. The cooling device in this prior art is of such a construction
that a heat- exchanger wi.th a regeneratluegc.ool ing agent being sealed in it
i s—installed in an adiabatic container havi ng' an inlet port for 15

extlernal air and an Howkeér Pahis t9pe cOtRs @niehtiohal@eRese roqlR-cabE Hagebe -
renmovet readi ly. The heat - exchanger is cqoled in advance in a refrigerator,

etc. so as to frepaeng Her ragylehss iwstes ol thy wgailhtionf flae ahd ehwalter

heat - exchanger is placed in the adi abatic container, and then thé external
air whi ch has bestordgs tedkt fori starimig ceatent dr@fped Hfeomditeh entilaidon dlwerwith
through the external air inlet port is inpinged on the heat-exchanger to

t hereby cool thehsanesult that rtibeu dewticehdisadiventageonsin inbeedseseitspsize ard
obtain the cooled air. The heat exchanger as proposed in this Utility Mdel
Regi st'rati of No.becomes expensiveevdforeoves, isince thvmikify imdhef yoom begomgst o
which 25 it had a small contact area with air and its heat-exchangi
efficiency was Isswhigh, dtawlinenlst censes theduean dwdrado feel amcemfor tplbgﬁjuce
cooled air at a sufficiently |ow tenmperature.’ -3- 1t is therefore a
primary obj ect. dtut AlSopr gvas maneéfactator Hiﬁ)rf@}vnﬁ@rasm ditings aappelyiasy
device which is e in construction, capable of cooling air wth good
efficiency, and @%@nsomca ReFoomy an atterrpt to real i ze the cool ed air

suppl yi ng devi ce of . aboverre tion vant the prese -
i nvention construct s&gg‘cﬁ V5 SR °%pg ﬂ eab&yeme jong og}sdl ng a

O e 5 e BB 08, Sk S, e
vent | I_at ton-fl Ubne as disélosed in Japanese Utility Model Regmt;-atmn No. 1,392,306.
The cooling device in this prior art is .o'f such a -coxistrucfion
that a heat-’exchénge'r with a regenerative cbolin_g agent being sealed
in it is installed: in an adiabat.ic containerlhaving_‘ an inlet port for
15 . external air and an outlet poi*t for cooled air in a manner to be able
to be removed readily.: The heat-exchanger is cooled in advance in
a refrigerator, etc. so as to freeze the regenerative cooling agent, .
after which the heat-exchanger is placed in the adiabatic container,
and then the externa.l' éir which has been foi‘ced to introduce info
20 the .s.t_diab'atic container thfough the .ext.erna'l air -inlet port is impiﬁged |
) Sn' the _heat-exchanger to thereby cc'x_)l. the éame as introduced thereinto
th_ro_ugh the _inle’;.port_ to obtain the cooled air. |
The heat exchanger as proposed in this Utility Model Registration
No. 1,392,306, hoxvéQef; ‘was in a thick planar form, owirig to which
25 it had a small _co_r_xtact areé with air and its_heétée:;'chang'ing efficiency
‘was low. On account.of this, the device was not able to px;oduce. _ |

cooled air at a sufﬁcienfly low temperature.



‘may be comuni cating between the inlet port and the outlet. port, 10 and
—~then by providing in theinterior of this ventllatlon,flue an air bl ow ng
pans for introducing external air through the inlet port and a- o

yeqt - exchanger to cool the external air as introduced into it, the
at - exchanger being constructed mnt a regenerative coollng body with a
égener ative cooling agent being seéafted inits interior and 15 a-

h h | d f h | -
e ararT " Pl e BRORGE Siledd BN eI braf LS aomm
-' I h I body, f b :
other o] clHVide %o%?%%ﬁ%ﬁ?ﬁ%ﬁé §?ﬁf%t'w§ﬁc v pelR iRy
effect of LhgaR0ldddling il it bt oFfUEAEY 2GRS hdg 10 hAR pfese“t

-invention™w appar ént nd un ers FeV T ol I owi ng.

detailed descry ,ptahOQtﬁEF@r 1o relfiSd t?xga&dl Caqu sg.{b?ngﬂggvae%éﬁ e 1n

acconpanying draw ng | stratrng a few pr erre ment s

the dr @M NgpodBmentio mﬁgﬁl M@x?ta#e&o the bwééﬁtamémoﬁ 'cagvsvug;mgdémt of the

present ‘i nventi on, rein Figure 1 1s perspective vi he cool ed air
supply devidggieRf al: Wipplying ddvidei b ﬁfrs@ gi%%sal Baoa?{uahfam%&eaﬁ?n out . of
the casing Figure 2 is a cross-sectional. view at the center -4- rt of

the device the mteiwbeoPh bisinBehRGing aHSHilef b o3 &fterRB] Gt %&ﬁeﬁn\“ ew of |
.the main part of the device in Figure 2; and Figure 4 is an end view of the

main part olutidtepbEator cebRitgiaitd ip! ik aFmﬁidhéﬁ that aH} vBAWIdtich RN
enbodi nent of the present 5 I nvention, in which Figure 5is a

cross: sect |nmzalbe\/b@mmam¢dtm$6ﬁteﬂ'eenatﬁe Qﬁletf‘[ﬁ)ﬁnindettﬁebhﬂét gorgyre 6 is a
cross-sectional view taken along a line VI-VI:in Figure 5; Figure 7 is a

per spedli-vend ¢hemfby fprotvidinge i rﬂlegmtgrtdrabé this veatilation eflaé dri @ir
manuf acture; Figure 8 is
, blowmg means for mtroducmg external a1r throug'h the 1n1et port and
a heat-exchanger to cool the -external air 93 mtroduced into it, the
. heat_--ex'ché_n’ger being constructed with a Jé'e"glener.a.'tivé' cooling bbdy
with a regenerative cooiing agent béing 'Se;a'led iri 1ts interi’o-r'and -
15  a heat- exchang'mg plate formed separately from the .regeneranve
-cooling agent and mstalled in the abovementmned ventilation ﬂue in
its state of being in close contact with the regenerative cooling body.
The foregoing object, other objécts a.s.:'_'wel'l as._speci.fic
_ cbnétruétion,_ funetion and resulting effect of .the cooled air supplying
20 - device aécording to the present iﬁvénti'on"w';ill become more apparent.
and understandable from the 'fo'llowjing detaif‘_ecl ‘description thereof,
when read ih ‘conjunction .wi'th the 'accor_npahying drawing illﬁsfrﬁtmg
a few preferred emb.odir'nents theredf . |
“In the drawing: |
25 - Figures 1 to ¢ illustraté the first embodiméht of the -pres'_ent.
invention, Wherein_' Figure 1 is a pefépectiire :}[view' of the cc'_)bled air
supply device .as_ a whole, in a state of a llea%t!?exch'anger' ﬁeing taken

out of the. casing; Figure 2 is a cro_ss-sectioné_tl_ view at the center



a perspective view of the heat-exchanging plate in its conpleted form /

and Figure 9 is a perspective view for explaining a manner, -in which th .
regenerat’i ve cooling body shown in Figure 5 is to be taken out of the 3
casing; and Figure 10 is a cross-sectional view show ng-the third :

enbodi ment of the device according to the -present invention, 15 S In

the followng, the present invention will. be explained in detail wth
reference to prrireredherdmwdesdnt § dthey odfitsming in tuse ; cRiguIrpaf\is Ngh

drawi ng. Figures 1 to 4 illustrate the first enbodi nent of the cooled air
suppl yi ng devi camlaegst diiewy ¢H théenginepartt of hentevice ith@Figure 20 and '
reference nuneral 1 designates a box-shaped casing having a discharge _
(outlet) openi rEjghaefdriseh iendi view rofnthd aeén grat taof ithé dieadpexchengibgf phate;

i ntroducing external air at the corner part of the casing, where the bottom

wal I' surface and t hEiguras $vdbl 9 sshofwadhe tdesondf embedimentnofinthel peseaters to.

a ventilation flue formed in the 25 interior of this casing 1 extending -
fromthe ai% i dnventipaniingwhich Fighee & is suicress spetiong vigw atr tiecenter

nureral 3 ‘denotes an_ opening forned in the upper wall surface of the casing

1 and on the wdpréfof pae asiine devine:f Figure 6\)si aenossninctiona) dewstakeri th a

lid 5 which is pivotally held at its_one side edge to the casing 1 with

a hinge 4 in a #9%8|% liggeVAnYE iBnEiEUr8s AbI FIEHEANEAS 8 RETIPIRIEES Je® olofhe s

to an-air bl O\qurqq%rovi ded within the ventil ati'(%n, flue 2 at a pgsition in

the vicinity ofeaheeXghangipg: Piste dny the SAUTSRPINGS rBraipciurfs Figwred &
rotationally driven by an electric mqtor (nqt shown Incidentally, in this
ot cular BibGPREmRScti YR ST o1, Tyl it AR E et e "qibted ok

"i't has .a Int i tu f bl ades 8 _provided in al l.el, each other. This ratary

vane may a0 BELFIERSY & & pRebecte VWG eftietife §mBiey g el
Referring agal Qh%%ééb%e%ﬁ%“@odﬁué goﬁ"yegﬁgwn in Figure 5 is to be taken out

of the casing.; and

~ Figure 10 is a groSs-sectional view shos«-r,ing_ the third embodirnént
~of the device according to tfze px:eseht invention. |
"15 | In' the following, the present imfention will. be expiainéd- in
detail with reference to preferi'ed embodiments thereof shown ir; the
accompanying dréwihg. | | |
.Figurés 1to 4 illustrate " the first embodiment. of the cooled air"
_sup__plyi_ng device according to the present invention, wherein
20 g referenc_e. numefél 1 designates a box.-shaped casing having a
&ischa_rge_ (outlet) 6pening la formed in its front face and an inl_ef
opening 1b for introducing external air at the corner part of the
casing, 'where'the bottom wall surface and.the r_éar wall §i1rface
the,redf meet; a numeral 2 refers .to-:f"a-"ve_ntilation flue formed in-the -
25 intex;ior of this casing 1 e-xten'ding from-the air inlet opening b to
| the air ouﬂct ope_rﬁhg la; ‘a reference numeral 3 denotes an open_ihg
formed in the upper wall surface-of the casing 1 And on th_e way of

the ventilation flue 2, which is normally closed with a lid § which is



nuneral 9 indicates a power line for the blower 6; a numeral 10 refers:
- heat - exchanger which is inserted and fitted into the ventllatlon flue
rough t he abovementioned top opening 3. The heat-exchanger is
constructed with a regenerative cooling body 12 fabricated by sealing a
regenerative cooling agent 11 in gel form made of a material 15 such-as
fatty acid, and so forth into an ait- tht contai-ner nmade of a material of,

good heat conduc and heat - exch in |lates 13, 14, each of which Ped
di sposed i npl!)Y’J‘Ptﬁl b@iﬁ ShdtP RS sb&[;? [eglggf qgt’iP@ fastRg el eﬂ‘me"’ dBBEEnY 1By

ot oxchandredy RS natiS e b ‘35{1@%5%@ 589" b O o of Feett® e o o

Shown'in F.Cﬁﬂéj%% ﬂ?v'atﬁrldef Bypial b B e  pne" s ShHIBRG 110 P om wiin

© suen A manndieial 3‘%38%25@38%3@?%5 Ui, R gt Foh AR e e same
uner i 16 SebpilS, BN 0l B el BNt SRR [nubRRINEER g

such atshgpgﬁ‘éiesn h“’ﬁ%g @mmﬂaﬁia?*slf%‘f 3o, Yk, 3800 iktled 3l Cand

the heat - exgh tlﬁﬁé 'y ;diBRE So?feglsﬁfeé ﬁ&edoinuggf?allﬁéi ach other.

heat - exchanger 10 with pressure romt to prev

di spl aci ng. THig ddtdry Hife ?nalyoﬁigonﬁe”@PHﬁ”a:ii'ﬂ Alyplelei.aDPAE i ey SMlPe hethe

hi nge 4, which is of a construction, as shown:in Flgure 3, 5 conpr|5|ng

an engagi ngpRbgeRer Hladede R@Q@&Qﬂg%éfﬁnatd Qﬁéséralﬁnfgoeré‘i'erﬁ:e
correspondi ng position in the casing and a:spring 20 to constantly

ener gi zegt hauekealiNihdicetss arpower GRe £o 1 ¢hdi BRAWEr0s; o Waitbrah 6 0r RS 18,
A reference nuneral 21 refers to operatl ng but.tons for switches (not shown)
to control &pex aielamabn‘antghe which is inserted and fitted into the ventllatmn

_ flue 2 through the abovemennoned top openmg 3. The heat-exchanger
- is constructed with a regeneratlve coohng body 12 fabricated by '
sealmg a regenerative coohng a°'ent 11 m gel form made of a material
15 such as fatty acxd, and so forth into an alr t1ght_cont_amer made of
- a m’aferi_al of good heat conductivity, and.é‘he-at-exchang'ing plates 13,
" 14, each of which is disposed in both uppi'ef and lower parts of this
' rege‘nerativé’caoling body and in close contact with the regenerative_ _
cooling body 12. The heat-e*cchangmg plate 13 (14) 1s formed by
20 bendmg a sheet material of good heat: conductlwty, e. alummum
i plate, m a corrugated shape, as shown in Floures 1 and 4 'so as to
-increase the hea;-exchangmg area with the_ external air passmg
‘through the ventilation flue 2, and is 'dispéséd in such a manner that
ridge portions 15 of the corrugation may tdke the Saine'directiod as
25 the blowing direction of the external air. A feferenae' numeral 16 |
designates:a’ "p"l't'u'ali'ty" of g"rills bi‘ovidcd ixi the Outlet op-éning la df the
“casing L, apd a numeral 17 refers to a packmg made of a material

‘such as sponge or rubber, whlch is mterposed bctween the lid §



10 blower 6. In the above-described construction of the cooled air @
suppl yi ng: device according to the present i'nvention, the regenerative

cQol+ ng body 12 is sufficiently cooled in a refrigerator prior to actual
operation of the device, after which this refrigerated regenerative 15
cooling body 12.is placed in the ventilatéon flue 2 through the top opening
3 by_lifting up the lid 5 so that the heat-exchanging plates 13 and 14 may.
‘be 4posi ti oned orarbithe et ezekhbrn geve 1 0sir hacwsprdsseties tatatsoens Hangege ahe
shown in-Figures 1 and 2, followed by closure of .the Iid 5 and operation of
the bl ower 6. Udwmatopechenger 30 with pressuirewtnons thexidrindd prievens i ufirioed
and introduced into the ventilation flue 2 through the inlet port |b, and,
during its passatispincingd Jtheulid Sheas dglaekingi vechanisnnat bheyoprositeeside
‘heat -exchanger 10, is cool ed by the regenerative cooling body 12 and/or the
heat - exchangi ng 9fl theqinge ahd which dsheic gnecrnsiguetioni ras ghewnsirp Fogmre &, of
the 25 discharge opening la in the front face of the casing 1. Wen the

t enper at ur e Sof tINRTAGALe AR $REALDE Piagebbdfolbe pnaaged withed renegshddr s
use, it may be replaced with a separate regenerative _ -7- cooling body
whi ch has been K@pMREL#t @dcorresRantitg ngsitien in tHie casingy, Mt §oring, 20

li qui d cont ai ni n% therein f attg. aci ciiﬁ'et c. |s-used as the re%,enerat ive
cool i ng agent 110 EPRStARIY; FRETEIZR tha PREAGHIE PHECE R PIRISSHNS Sareqtipn o .
during its use, can Qhe,.cool ed d 5. ffectivel v a l.on eriod, of
T %l noe e PHBERorE FoBSa I8 ok aplriciice Houbrdl B Fesf¥ 16 Gosteude

Comsol | i fi ca iuple Jor o EeRET LR bl o ol bppledil B il TS ™

turned intola Ii@g@vgrs‘g ate above such predeterm ned tenperature. 10
Furt.hermore,™ i n € above-descri bed enbodinent, it is possible '

In the above-deseribed construction of the g:ooled air supplying
d'evice_lac.:cording to the 'prese_nt_invention, thé regenerative cooling
.b_odyl 12 is sufﬁcieﬁtly cooled in a refrigeratdr prior to actual |
operation of the device, after which this refri_géré.ted regenerative

15 cooling body 12 is plac'e'd in fhp__ ventilati;:n flue 2 ihrough the top' '
opening 3 by lifting up the lid 5 so that the_heat-exchahging plates
13 ahd 14 may be positioned' on both upper and lower surfaces of the

~ heat-exchanger asl showh in Fi’guré_s 1 and 2,. followed by closure of

the lid 5 and operation 61‘_ the blower 6. Upoh operation of the

20 Dblower 6, external air. is sucked and iﬁtrodu,ced into the ventilation -
‘flue 2 through the inlet port 1b, and,"d'uring its passagé by and
_around the regenérati_ve_ cooling body of the heat-exchanger 10; is
cooled by the regenerative cooling b'ody 12 and/or the heat-exchanging
plates 13 and 14 to become cooled air, and is blown out of the

.25 dischérge opening la in the front face of the casing 1.

. When the temperature of the reg'ene.rative codling body 12 goes up

' aftér long hours' use, it may be replaced with a separate regenerative



-

~. [0 obtain cooled air at a t'errperature which i.s lower by 2 to 3 degrees

Centigrade than the external air as introduced. However, when the cooled.
it of much | ower temperature is to be obtained by.i ncreasing the cooling
“fapacity, a plurality of regeneratlve cooling 15 bodies 12, for exanple,
“are-used sinul taneously, in which ca@e these regenerative cool | ng bodi es

-and the heat-exchanging plates 13, 14 are stacked aI ternatel y.- Moreover, A
where the Rggh Xsﬁey%ﬂ&hphaseéeéﬁk &diedi Sy |
di mensi on and g% sane nateri al e%e cos? o?‘ ?%&g}’ t c?ew ce

becomes. chgag, a%efnaggn@&twﬁa@@oneﬁniﬁg tHe¥bITE éeiggosaa BE &Oﬁ\ég&' ent. In-

the following, the second efbodi nent of  the cool air suppl'yi'ng device

according g tHe rBEBAERItI Y& \RBlihgNawent 196 MePkaidiethl 4if HtBdiRed to 9
‘showi ng the second enbodi-nent - of "t he cool ed air suppl yi-ng device of the .

present i nyRes itRE vermatin Ol 2| WEringSitseusdanas Bé dddfed QWARET ati ve
cool i ng body can be done nore: easily than in the first enbodi ment as

- descri.bed lelﬁfédnﬁre‘mrm aglong p8ribdabfitimép sifye theerefaicrativiel §6dlilng poi nt .
in this enbodinment is that the heat-exchanging plates 13, 14 are so

. provided tlagentfisyarmgbseand:e)sﬁ Ergeshémstt aapacity y whicheiscin cuitfetspince of the
regenerative cooling body-12, and that one of .:the heat-exchanging plates . -
(13 of 5 abd) solsdlmeBweonrtmealseinﬁfmﬁm eaxydtskunu salidifiadc btatgi ng pl ate
13 is made separable fromthe regenerative cooling body 12 sinul taneousl y

wi th openi hglast a legrtsin Brediteruines |tempem3ucan®nsoﬁumd feooad _
enbodi ment will be described in the following. 10 .Ref erence nuneral s.
13 and 14 Hesidnstate iahoveepnckipradeiermingd temperatyrag pI atés in their
conpl ete structure, as shown in Figure 8. Such heat-exchanging plate 13 is
f.or med Q)y sequéﬁ%li gppxyogg,ndpn@e above-described. embochment, it is possible

to obtain cooled air at. a. temperature whmh is lower by 2to 3
degrees ._Cent1grade than the external a1r. as introduced. However,
when the cooled air of -m'uchllow'e'r ‘temperature 1s to be obtained by
mcreasmg the coohng capac1ty, a plurahty of regeneratwe cooling
3 15 bodies 12, for example are used s1mu1taneously, m ‘which case these
| regeneratxve cooling bodles and the heat- ekchangmg plates 13, 14 are .. _ | '
stacked alternately Moreover, where the ‘heat- exchangmg plates 13, .
14 are all formed in the same dimension and of the same material,
the. cost of m"anizfaeture' of the device becomes cheap and'fabr_ication
20 of the device becomes more convenient. ' ' T
’ In the fo'llo_wing, the 'seéoﬁd e'm'bodi.men,t' of the. cooied' air
supplying device according. to the. present invention will be etpléiried.
In I‘xgures 5 to 9 showmg' the second embod1ment of the cooled
air supplymg device of thec prasont mventmn from various v1ews,
25 exchange of__the regeneratlve cooll_ng body can be done more easily

than in the first emhodiment as described 1n the forego_iné.



a'thin netal strip at the right angle with a certain definite space So
interval to thereby obtai.n a continuous rectangular corrugation in 15" its g

cgoSs sectional shape, the.ridge and val |l ey portions of which are

perpendi cular to the direction of air flow as shown in Figure 7, and then
whol e of the continuous rectangul ar cortdgation is curved in a

sent =cylindrical formso that both end parts 13a and l4a may be nut uaIIy
oppased on one and fHtsiamto agnethss chigsoepteristiv goirt &n this emhadiment tine
one hand, the heat-exchanging plate 13 i-s nounted on the |l ower surface of
the lid 5 with $ertefbe heatneschanging plates Hobl &4 H76 sRFUELee it Sheanmay
t hrough screw holes 13b at both end parts 13a, and, on the other hand, the
heat - exchangi ngeprigse the subplaptially rW}FH% dReIMEpTenee refu e |1‘Legei18b3"é]6%n| ng
3 (this being not shown. in 25 Fi: ure 9) fitted therein with screws 23
through the scr&oPHRE e‘%"%l}zata%tt aErRPepQ?ttg‘elﬁﬁataﬁacPﬁ%g’é’@r PLES Nt h g

hol 29 t.h A h I body .12
ntirely 5 0. 18 13 mErafehap. ey 2&?@%&? s et iahane sui’saé}etea?% s
h F 9 t hat tted I
om0 b8,y S S oy
nmount ed condi t| qt}th%H{xgeor}eg%} lhéigscool I ng body 12 conprises a 5

cylindrical part Securely fitted at both open end parts

of the cylindrical mBIYetdfed Fpns idd o 't@a‘érﬁﬁé:n@%nib%ﬁla‘i@{ vﬁnrﬁéerence.
t ce of

nuneral 27 denotes recesse portions formed in the upper

cover 5, which ak czﬁBédei%S'tH@%uQ{v (ﬁfti ng up the lid 5 by the user of the.
devi ce. 10 urthernore, according to this enbodinment; the blower 6 -

has the el egfric nDiRYfedéh@ Auilt@aly QBeéﬂ&rlﬁbéﬂ%Qxa't@ttNeYSQﬁ@@&%ufar Heat-
shown in Figure 5. The rest of the construction i's the sanme as
abovement i oned gkéRangiRROPidtestin their complete structure, as shown in Flgure 8.
Such heat-exchanging plate 13 ié formed by séquentially bending
a thin métal strip at the right angle with a certain "d'efi_n-ite space
interval to thereby obtain a _cOnﬁnuou:s rectangular corrugation in
15 'its cross-sectional shape, the ridge and'valley portions of which are
_perpendicular t_o- the direction of a.lr flow as shown in Figure 7, and
._the'n whole of the contihuous rectang'ulér corrugation is curved in a
semi-cylindrical form so that both end parts léa and 14a may be
mutually opposed on one and the same plane as shown in Figure 8.
_20 - Then, on the_one. hand, thé heat-exchanging plate 13 is mounted on
~ the lower surface of the lid 5 withl screws 22 in a freely attacha‘ble and -
and detachéblé- manner through screw holes 13b at both end parts 13a,
-and, on the other hand the heat- exchangmg plate 14 is placed in
the casmg 1 through its top opening 3 (th1s bemg not shown in
25 Figure 9) and fitted. therein with screws 23 through the _screw holes
14b at both énd pai'ts 14a. and the col;requndin-g screw holt_as’_ 29 in

~ the caéing 1. And, tiie regenerative cooling body 12 xnade-entirely



-

~~Wth such construction,' when the regenerative cooling body 12 15 is to be
repl aced, the Iid 5 may be lifted upward as shown in.Fi gure' 9, and the
egenerative cooling body 12 reni ning inthe casing 1 in the state of the ,
Ypper part being exposed outside i's renoved, ‘and a separate regenerative
cobling body 12 which has been freez@d-in the refrigerator is, i nst ead,
“‘placed.thereinto, and the lid 5 20. is put back to its.origi naI position., .
‘Therefore, éfa mepllaneteridl i foimed dgeaaryindmcaloshapeg dsodiodd itan be don‘e’
in a very.sinple operation. Incidentally, as is apparent fromFigure 7, t he.
heat - exchanBiigngrepd adce shat3 jt Myad.xeosﬂugly tfittediin @niyditidmcdl spect formbd
manufactured in two different structures, but.two pieces of it in the sanme
si ze and 25y mpmuegenhecm'ablarcheeﬁ-exwhene'b}g iplatesc d8remdoddsirbltheiro use
_themfor both sides of the casing 1 and the lid 5 by only' changing the .
fitting di rmeuntad chadifion. hdthecregensndtive ceoling badfldceomprigesost = 10
- can be realized advantageously. In_the follown the third enbodi nent of
“the dewi ce ewinniralgpest (2eapd cdans 26 n\ihsperrely| 1tied akfodhneren ERsl

characteristic point of this third_ enbodinment resides in that 5 a single

heat - excharRgut§ ¢f dhe ?@fﬁ%ﬁld@&m&@rs%‘bvﬁsl Wy ne Fignrerfat BY %6 say,

t he heat - exchangi n éol ate 13 is f curving.a rectiljnearly

cor rugat ed ¥AYn & FafereBes) ngrsr I dpnotts regrare %srﬁ’é?ﬁémaﬁ QTBiedt 1y 156t h end
facestothereb obt.ai n (#l OWC|II’1H[‘IC& ] i t}. ,
v ng. 105PBeY SERTRES RE e SO¥er B NIHE Ao BT, So4inEre PP P | d 5

W th screws,32 gysrr!i?aﬁrﬁ!gyps%to%l l{e dgég s 31 ijn a freely attachable and

det achabl e %fn ric €rative cooling body 12 being

fittedjon a cavilyaholdie CanbRibath Alis! Bhboliialne alaptne: B fbs 13 10 2

freely |nsertab W|tF1 manner . e res
" the electric motor 28 and the propeller shaped rotary blades 7

as _shown in Flg'ure 5. The rest of the construction is the same as
t_he' .a'bovemen_tiohed .f_irs't' embodiment. |
With such cdnstructi'on,"when the regenerative cooling body 12
15 is to be repiaeed, the lid 5 may be lift'ed_?up‘.fard a.s' SI:xdwh in
Figure 9, aﬁd the re'genéraﬁve cooling boay 12 remaining in th_e
' -'casing 1 in the state.'of. the upper part being ébesed outside is .
' r’emove_d, -and 'a_'separét'e regenerative cbbl'ing body 12 which has been
freezed in the refrigératof is, instead, placed thereinto, éri_d the lid 5
20 is _put back to its original position. Tileréfdre, the feplacement of the -
. regenerative cooling body 12 can be done in a very simple opération. |
-Iricidenta.ll’y,.’ as is apparent from Figure 7, the heat'-exchahg'ir'xg. |
plates 13, 14 according to this embodimenf@need not be manufactured
“in two'di'ffeférit 'struct.ures," but two'piecési' of it in the s_ame size and
25 sh'ap'e- may . be 'fabriéated whereby it becomes possible to use them
for both s1des of the casmg 1 and the lid 5 by only chang'mg the

f1tt1ng dlrectlon thereof hence reductmn m the manufacturmg cost



15 construction of the device in this embodiment is the sane as that of Y
the abovenentioned second embodi ment. Therefore, according to this 24
enbodi*nerit, as the régenerative cooling body 12 can al so be taken out of

the casing 1 simultaneously with lifting of the lid 5, and subsequently t-he
‘regenerative cooling 20 body 12 may be 0aken out of the heat-exchanging
plate 13, repl ace- nent of -the regenerative cooling body 12 can be done

migch~si npl er. Atai ey realized sieky antageaislypf  t he af or e- descri bed enbodi-nents,

. for the regenerative cooling agent to be sealed in the regenerative cooling
body, there may be Usethe d:‘eilduvmgkstlwmnhtrdﬂamwwemsuffulnal davice QGcorﬁmgen

in arefrigerator, and readily available at -a cheap price. As stated in the

f or egoi ng, accotjStth presend ipvestion Wil esplaisedce the regenerative

cool ing body, in which the regenerative cooling 11 - agent is-seal ed,

is provided in the e charaadaristigepointa ofr @@llsytmfla%mhml@emdr%ﬂ%habt@t
manner, the air in the roomto be _supplied fromthe blower through the

heat - exchanyi ng2pfiagle hieettexchanging @jate i provided 1@st plowR danEigiime, 40.

cool i ng body can be cool ed down 5 efficiently, and there IS no

appr ehensi on of TPAt A8ak% sph. tthe P%?%\F?‘?’éamgdpl%ﬁeow é?r °Fﬁeflh'EYr9}8‘rﬂmﬁehce |

h | ed wh | d
éﬁiycf’ﬁ i sa'h;nm&ﬁg?(wivl)%‘%assés%eaﬁa Hotcmelzy o8t midla plsulis: Shepncic
t t I d d 0 | at. _
Separ ately. handicdaing E% Gt MBGFY FOeRRDE et i PRlo e R e 8 Rt Hrimam
even in case of agosqlok&g t’ﬁler ggﬁpﬁ{r%t ive cooling body in the refrigerator,

and a number of° regener a |ve Cc00 bodi es can be cool ed even in a

(oIS E I, e Tk MRS ML U 6RGTSIHETER WS AR e ol
screws 32 by means of metal fittings 31 in a freely attachable and
_ 'detﬁchable ménner, ‘the cylindricai regeherétive cooling body 12 being
fitted in a cavity at the center part of th'is'heat'-'exchanging-plate. 13
in a freely insertable and withdfg\véble manner. '_I'hé rest of the
15 construction of the device in this embodiment is the same as that of
the abovementioned second embodiment. - |
Therefgre, according to this embodiment, as the regenerative
cooling body 12 can alsd be taken out of the casing 1 Simultanepusly
-with lifting of the lid 5, and _subseéluentl_y the regenerative cooling
| 20 _b_ody 12 may be taken out'of the heat-exchanging platé 13,. replace-
'xnenf of the regenerative cooling body 12 can be done much simpler.
.Althougﬁ not used in each .of'_ the afore-described embo.diments,
for fhe regenerative cooling_agexj.t to be sealed in the regenerative
cooling body, there m'ay be used ice bloqks which 'have.been sufficientiy
25 frozen in a refrigerator, and readily ava'ilable at a cheap price.

As stated in the foregomg, according to the present invention,

since the regencrative coohng body, in which the regenerative coohng



X hough, in the foregoing, the present invention has been described with
cific detairles in reference to preferred enbodi nents, the. invention is
limted.to these enbodi ments alone, which-are nerery ‘illustrative of
he invention, but any changes and nodifications 20 may be made by those

per sons skllled in‘the art within thg spirit and _scope of the present

2

invention as recited in-the ‘appended cl ai ns. L - -12-- CLAI MB: 1. A cooled-.

~air-supply ggdieces Welldd ,CTRrbYREd iR BRTRLAELAMS: e iA &q%ag havi ng an"\-'r
inlet port for external air and an outlet port for cooled.air; 5

b) .a ventihgththablel bedfdstaBHabR Magnek Nittli & 8f twai ﬁb&ﬁ&bnﬂe Spbiied
extending fromthe inlet port to the outlet port thereof; c) blowing neans’

- .di sposed i nfidne thetslover tHrougghl the mddtaéx cimriding f:mtelwhfd»ﬂwllﬁgclbb@ 10
external air into said ventilation flue and forwardi ng the sane toward said

out | et port contact avithgtine regéneratia |cnghhgdvodyllcmpobedcodled hdovmt eri or of
said ventilation flue, including therein a regenerat i ve cooling substance;
and 15 5% - efﬁc:ex)tlyhemd emehangenqnlaptm'eﬂueaamn of doorease in tthearalatiepar abl e
from sai d regenerative cooling body, which heet exchangi ng pl ate neans

bei ng of hehumididnuef airginther redm adneavthe) cobledeairs seppbndlevicowhiahd| y -

W th respect to the body to 20 - provi dejadditional surface area for
heat exchanifesWpilhin ézeni Hebt rléuwaighfg Nidtmy in 1ts handhng can be = -

obtamed at a cheap cost.
Furthermore, since the re_generative:% cooling body and tﬁe heet-
.. 10 exchanging plate eari'be- separatelﬁ h_aridl%ed, the required free\zingl
‘space can be kept to the m-inirnum ;"'even m case of ceolihg the
- regenerative cooling body m the refrigers;z.tor, ‘and a number of
regenerative 'cooling bodies can be cooled :i'even in a ref_rigerator of a
_ _. - small freezing space with.the consequexicei that cooled air can be_ :
15  obtained contmuously over a long period of t1me
o Although, in the foregomg, the present invention has been
'.-descr1bed with specific detailes in reference to preferred embod1ments,
-+ the invention is not limited to these embodlments alone, whlch -are
- merely ﬂlus’_crat-lve Qf the mv_entmn, but any changes and mod;flcanons
20 -. may be made. by those per'sons"skilled in the art within the spirit

-and scope of the present invention as recited in the 'apbended claims.



ventilation flue; wherein at | east -t he regener ativecoeot-ng body is <:;Eg£z
di sposed:in the ventilation flue in a fr able and renpvab '
manner. 2. ;The cooled air suppl y deV| m,’% ’! E’ aim1l, wherein .
‘shid heat - exchanglng pl ate neans are arrangéd bn 'de surfaces of said -
‘regenerative cooling body so-as to hold the s?ge t her ebet ween. 30 3.

2,

The-cpol ed air supply device according to cla wher'ein said-
hea;nexchanglng mcﬁkmmkans on both side surfaces of said regeneratlve

ool ng-body is Oflth%S%@éa Zflé%%igrashcé whidhecoaladeaal ! sypply

devi ce according to any wherern sa angi ng
plate neans are |quhinatKRHEd formin.their cross-section.- -13 5.

The cool ed air -supply dg) V'Q?cﬁﬁ&ﬂi cgﬁlﬂhiegr ArQngep@gggyném
claim11, wherein said héat-exchan ? ns arg arranged I n a manner

to surround the outer|ﬁﬁq 3#%ﬁ°%€}%trﬁgﬁﬁe ari ¢aoked aiZso|ing body. 6.
The cooled gir supply dgyvice v?é‘x@@il’aﬁﬂoﬁoﬂhél ﬂbémenhehethet Haterior of

Conf or i 1y To the. ehap@ & (SRS BHE or 2L, SEFERILOE  FraBeChE dRbefo Port
regenerative cooling hamy the a@.mleerp@npashereefsurroundl ng. 7. The
cool ed air supply devi cea a%f’dv?iﬂ? Jlé)aﬁs adﬂgosx\@ei&' h&ak.%tﬁ%fit rexc]&.rangr ng
pl ate neans to be _
said ventilation flue for introducing the
10 - external air into said ventilation flue and
' - forwarding the same toward said outlet port;
d) a regenerative cooling body, disposed in the
,_interior of said ventilation flue, including
therein a regenerative cooling substance; and
15 e) ' heat exchange plate means in contact with
' and separable from said regenerative cooling
;ybody, which heat exchanging plate means being of
heat conducting material and having elements
extending outwardly with respect to the body to
20 o provide additional surface area for heat
'~ exchange with the air circulating in the
ventilation flue,
wherein at least the regenerative cooling body is
disposed in the ventilation flue in a freely
13 insertable and removable manner.
' 2. The cooled air supply device according to claim
1, ‘wherein said heat-exchanging plate means are
arranged on both side surfaces of said regenerative
cooling body so as to hold the same therebetween.
.30 3. The cooled air supply device according to claim
' 2, wherein said heat~exchanging plate means on both
side surfaces of said regenerative cooling body is of
- the same size and material. _ .
4, The cooled air supply device according to any
35 preceding-C1aim, wherein said heat-exchanging plate
means are in a corrugated form in their cross-section.



ged to enclose the outer periphery of saib 15— regenerative cooling 3

is formed in a hollow cylindrical shape, hnd'sa“d rﬁgenerative cool i ng

gy =

_ is snugly fitted into . the hollow central porti

f'ormed heat - exchangi ng plate means. 8. The cool ed

. according.to clgin120 - 7, wherein said cyd3ndrical heat-exthangi*ng plate

means enconpassPng s cogded aiiizve b PPy roed- by connecting a_
dhe By e PO éécé??fggpﬁpyc;??.nte_ 9 a

plurality of heptagxghgngi pl.ates. 9. . The cooled arr- _ Sy

according to crgiﬁ?Zg.gg ??gﬁﬁggEﬁh9£y- Huil oxeereimgsaidte is formed of "

a thin p{anarmﬁﬁ%?T%¥¢h§081ﬁ8AP¢a¢bemeaﬂsfﬁ#ﬁ”é&f&ﬂ"&&’fﬁ %Iained in any.#"

precedi ng cl ai nt& OSRELSHAG ?HSOBSQLQQ f Qr.med in %ge~6%rt-o argness ng for. “°
: i of 30 saP§RReYanforsdidiccegenetratdeoe and at.

i communcating the hal f y
Ieast:sai% reg§2§$g¥?$2€Qﬁﬁking body being di'sposed in said ventilation
- flue through t opeThageddledi 41628}, I,ha_fireely insertable and - S
removabl e manngy. Al .The coo ed.a|§_rﬁgl]jgpf1§va' &ecoxding fep tolaimi m 35
10, further conﬁrim%ﬁf%?}?%ﬁ Eresebengddga laabdmaﬁﬁﬂfabﬁﬁkfgéd casing -
to freely openhgatﬂﬂxnhaﬁgtngaﬂpates cdfvedZin Th% cogled air supply '
~device accordi @@ gf"t[ﬁel]d erein ..;t I easg‘; ngP BFmdLyd Yedthexchanging
plate neans is %t ached os%ﬂﬁf?l?ﬁ F§%o§ph§aceab& nﬁg‘(ﬁ'said .
heat-excﬂ&ngln§_§ﬁﬁﬁ?&ﬁi¥&;a&g&#ng body”so asito encompass its
surrounding. ; . '

7. The cobled'air?supply device acc

5, wherein said'heat-exchanginggpiafeOEZiZE ::.::aim

h?rgnged to;enc;ose'the outer périphéry of said

15 rggenerative-cooling'bddy‘is'foémed in a holloﬁ
‘eylindrical shape, and said'regénerétive cboliﬁg body

18 snugly fitted into the hollow central portion of

‘the cyliqdrigally formed heét-exihénging Plate means
- 8..fiThe cooled air_supp1y ﬂévicé according;to-claimf
20 : 7,-wherein.said;cylindtiéal heaﬁ;éxchénging plate
- zeans_gqcompassing'said regenerative cboling body is
P:::::.by connecting a plurality of heat-exchanging
| 9. The_goo;eq_air_sgpply devicé éccording'to claim
25 1, wherein said heat-exchanging ﬁlate is f .d
thin planar material. o ormed ot e
10....Aic901¢d air supply deviée?aé claimed in anl;
preceding claim'comprisihg an.opeiing formed innéy
_part of said casing for communcating thélhalf wa, nef
30 sgid Yegtila;ion flue'to-outside,iand at léﬁst s:';
"regeneggFng;copling body being dispésed-in éaid )
ventilation flue through the 6§ening in said casing
in a f:eely'iQSg:tabie and rémovagle ﬁénner e
11l. The ccoled air supplj devi ace .

ce-accdrdin t g
35 10, furthgr comPriSing a lid ne . g O._clam

 ins fe e e mber provided at said
9pening Ln.said gasing'go-freely'épén aﬁd élose'the"



5 renoved fromsaid ventilation flue with I|ft|ﬁﬁTﬁr?EJTTTTzrﬁgﬁbeK:geﬁ;;g
13. , The cool ed air supply device according to cl m“lummmﬂ‘a :
regeneratlve coollng body is attached to said lid 1““‘ '
regenerative 10 - cooling body nmay be rennveggiron1taﬁd vent'i 1 &tion flue

with lifting of said lid nmenber. 14. The cool ed_ air supply device
according to clai m2il, Wher sioelas @ iteAURNKLhARTHEE precerdiags tancladny

réggnerative cool h11g hedyeah sl asid garsab éaﬂdlﬁeat-aﬁa’ﬁa hgiag hat

sa¥d regenerative cooling body, may be re ved fr E e mnthout
necessity for renﬁ@-&lteofneéaé’isdl’r?e tre%&tf‘%fg t l l‘Bem eK 8805 R G r
“supply device subgkadt paldty o dﬁ&lhwﬁmmgm@eﬂluéhméaher @iaze B and

gﬁesggggnggﬁyl g aPmveGs fron sa1d vkl SR Ailg é?ieﬁ 1R ethdy 520 ©f

said lid member.
| 13. The cooled air suppiy device according to claim
11, wherein said régenerative cooling body is '
attached to said'lid_member so that said regenerative
10  cooling body may be removed from said ventilation
flue with lifting of said 1id member.
14. The cooled air supply device according to claim
11, wherein said heat-exchanging plate means and said
- regenerative cooling body are attached to said 1id
15 member so that said regenérative cooling body may be
| removed from said 1lid member without necess1ty for
removal of ‘said heat-exchanging plate.
15. A cooled air supply device substantially as
hereinbefore described with reference to and as shown
| 20 in figures 1 to 4, or in figures 5 to 9 or in figure-
' 10 of the accompanylng drawings. :

P T .. r



