29 .. ao 208185 "A HEATING PROCESS AND APPARATUS"™ Thi s

i nventii'on relates to a heating process and appar When heating a

chamber for drying wet articles disposed 5 %Qrel n, conventi onal MBolSSQ
ai ™hds been fed to the chanber by nmeans of a punp or a heat source, such

as oit, gas or a larger. ‘heating apparatls-has been needed in order to that-~
the chagber interior.. Nanely, for the purpose of drying the wet articles,
energy for heating the chanber- interior is forced to be used in conblnatlon
10 .wWith a heat energy f8A HEeé’dNﬂcPHDBESﬁmNDaAEPARATDS'@L eat quantity of
energy, such as electric power, oil or gas have been wastefully consuned in
order to operate the purimlsnm\telmemmalellagpsmpaaahent.m@\rpmbps;s:tandf appamtus.
invention is to renove the afore- nmentioned di sadvantages of the

conventional art. 15 When heatlngﬁa:cmatﬂbmlfyr diyiiegi wete art irlesr disphesda
heati ng process and its apparatus in which air pressure within a chanber is
reduced to®a batherein, |conventidneliyhatngindasabesrcifed & theschembar thye means
chanber are heated and dried effectively w thout consuning energ

wast ef ul I'y. -Accef & Rymp ®roRcheatpseuras;, sueh Sscatht grAAME bhrgetrhéeetmg 20
provided a heating.process in which a reduced air-process: is produced -
within a chanbedPREFatus has heenineeded, ini erdarohethatsthe chapbemnijateriar.
discharging it to the out5|de by rotating rota means installed_ in-
operative tel ationshi p tNemehe FRENHE puspRee H YdRgethe F"PBr#W&%dPL"PS% _

with the reduced air pressure .in, the chapber, e nalnt i.ned t
continuous rot ag‘?‘br'i'eﬁ 1%%%‘&‘*&4’9’ ﬁgl%d‘ss e@oﬁ?l%ﬂﬁ ed g S?’fl')%‘r‘l’aﬁtm
the“rotary ans, ynde qui Li brium'condi tions, generates, heat, o

[riction. AP neatitios Oemtc AeraY CHE,GARINAL A BFE (rhoqrbgrent Quaitity of

_ energy, such as electrlc power, 011 or gas have been wastefully

consumed in order to operate the pump and the heatlng apparatus.
An obJect of this invention is to remove the afore-
1;mentioned disadvantages of_the conventional_art._ |
15 T TAccordingly, this invention provides a heating process and
its apparatus in whlch air pressure w1th1n a chamber is reduced to
a balanced level, whereby any wet art1cles dlsposed in the chamber
: are heated and dried effectively w1thout consuming energy wastefully.
N ' h R;cordlga.to one aspect of the present 1nventlon, there is
K - 20 - -provided a_heatlng process in which a reduced air process is
| | | produced within a chanber by forcibly educting'air'from the sealed
chamber and discharging it to the out51de by rotatlng rotary means
1nsta11ed in operative relatlonshlp to the chamber, and in wh1ch
p equ111br1um conditions w1th the reduced air pressure in the chamber
25 i are maintained by the continuous rotatlon of said rotary means and
such continuous rotatlon of the rotary means under equ1l1br1um
conditions generates heat of.a§r~friction.by means of which the

chamber interior is heated.



_=2-" Agcording to anot her aspect of the present invention, a heating .
"apparatus conprises a seal abl e-chanber having an air eduction’opening and
rotary means nounted at a zone of rotation in the air eduction opening, by -
means of which rotation of the air with- 5 in the chanber is forcibly ‘w/ '
educt ed and di schey¥ed thereoutside~ &nd an air friction heat-generating..
area formed in the zone of rotation of the rotary means to produce a s
reduced pressure in tAvcosdingtochmotiher, asgeetasf hgepredenteim@gntioh, that =
continuous rotation of the rotary neans when equilibriumconditions have
been est abl i héstdingOappargtosrcumpsidexna séalmblef chambeprhdvinhean dilbe chanber
interior. -Therefore, various kinds of wet articles, such as agri- cultural
~or marine preducttisn eperiihgsaral rotery means maunted: atl acamhel of tfotathembier may
be dried efficiently and speedily due to the reduced air pressure effect as
wel | as the tihéedr edudtienhepeniog, diyr méans vifowhichSrotation of the airavidhag

to one enbodi ment of this invention, outer air-is supplied to the chanber

by way ®f roimrtheoghambezi isffogdiblaeductad andedischargad therenutside, tamdt t he
tenperature within the chanber can:be set uniform'y to achieve an effective
drying. AccofnligiF faictiennhheat-ganerating aneasformeshinothe znee mft eptatgion air
"is additional |y heated by heating neans installed in the chamber in order

to prevent aofdihe retanyehesnsiter pradvser atnadeced presauradat EhR) seaded i s
control l ed manual Iy .or automatically responsively to the tenperature within
't he chanber. chapber; rF?EnPFB‘FPQ_ﬁF"PPtHE’l_Pr?%- tB%%cH__"PBé’éH"'-GyW\EBF-‘GP ef e 25
ple, with reference to the accoppanyi ng dr.awi ngs, in-which;- Fig. .1is a . .
partially cuf°%ﬁﬁ(¥ym??'??nf"n9'|'éﬂ”6 Rrume %l’rﬁ"r'ﬁ erResn ﬁ@t%ﬁﬂﬂégﬁ us - ~/
accordllrbg togé:belrsatég Vheeg Ig'P 'air friction to heat the chamber interior.

Thgrefbre, various kinﬁs OfIWef,érticles; such as'agri-'
culfur;l or harihe:proaﬁgts,.cldthes.or fhemlike that are piaced in
thelchambe;'may Be &riéd effiéieﬁtiy and'speeaily due to the rgduced
sir pressure effect as well as the effect of the heat of air frictim.

15 : A9c0rdih§.to.one embb&iﬁgﬁt of this~in§entian, outer air
| .is supplied tp the qhahber.by wgy-gf ﬁbtéfy 6uter air feed means
iﬁstalled.in.fhe chamBe;, éb.tﬁat thé ﬁemperature within-the.
chémber can bé.sef'unaformly-to ééhiévé aﬁ.effective drying.
— | According to énotﬁe; féatufe of this invention, the outer
20 '-gif_is édditiqnally heated By Hégﬁiné means instailed in the chamber
in -order fo pfevent a fall in'thé-#ﬁémber.témperature,'aﬁd_the |
heating_meéﬁS'ié cohtrolled manuaily br_aﬁtoﬁaticélly fesponsiveiy
to thelteM§erature within the éﬁambef. o |

This invénfidn will be fdfthef describéd; by way 6f exam-

25 élé, with féferenééfto'fhe accﬁﬁpaﬁying drawings, in which:-

Fig. 1is a paftiailylcht éway.Froni'view df:ohe

embodiment .of' heating apparatué accdfdihg to this inv_ehtidn;
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31 -3--Figr 2°is a partially cut away perspective view of another

enpodi ment of heating apparatus according to this invqﬁgionj Fig. 3is a
pargial |y cut away perspective view of outer air feed ans of the heating
appardatus of Fig. 2; 5 "Fig. 4 is a partially cut away -section
of an enbodi nent of the outer air feeding neans;- Fig. 5 is a partially cut
away fa@nt view of another enbodi ment of Ihke heating apparatus according to
this invention; Fig. 6 is a partially cut away sectional view showi ng 10
the |ower structure of thg, ' Ofwey yeckl : elyS
partially cut away pl antrgiaevhvfgi‘té rggpt'%%ajéiﬁ}r l’l:f%ge%"d: gﬁg%ﬁ‘&?ﬂee V?alglgv%ﬁ .
structure of Fighother FdnbodSmért oftRedl@ny SpNahtdd'ActOEdinG €6 NthiSCthyBraReni N
Fig. 7, 15 Fig. 9 is a secfional viewtaken™on line I X - |X of
Fig. 8, Fig. 10 is a plaggyi®wsoh gdrtibl DY cu@Osla}l pBEsgBRREGe iViek! F WiRer
condition; Fig. 11 is a séctional view taken on l'ine XI - Xl. of 20. _ Fig.
10; Fig. 12 is #ip¥ebd MearsColt tAvtedteh§Paiparitus iofW . @wot her embodi ment
of heating apparatus according to this invention; Fig. 13 is a partially
cut away [ferspective vi €4gofs det arparitial Beduteasy gBetiondof nari BRbGEHiENBY
apparatus of Fig. 25 12; and Fig. 14 is.a perspective view of rotary
air feed neans of the outer air feeding means; ' '

Fig. 5 is a partially cut away front Qiew of another
- W, | | ~ embodiment of the hgating apparatus according to this_invention;
Fig. 6 is a partially cut away sectional vieﬁ showing
10 the iower structure of the heating apparatus éf Fig. 53
Fig. 7 is a partially cut away plan view of rotafy air
..Feed means of the above st:ucture of Fig..S; |
Fig. 8 iéva side view of. the rotary air feed means

in Fig. 7;

15 _ _ Fig. 9 is a sectioﬁai view taken.on'iine IX - IX of
Fig. 8; "' -
k~/ . Fig. 10 is a plan'view qf air f;ow regulating means in
its use condition;
o - Fig. 11 is a sectional view taken on line XI - XI of
.. 20 Fig. 103 |

Fig. 12 is a’partiaily.cut awaf perspeétive view of
‘another embodiment of heating apparatus accb:ding to this invention;.
Fig. 13 is a'partially cut away perspective view of
outer air.feed means mounted in fhe heating apparatus of Fig.
25 12; and

Fig. 14 is a perspective view of rotary air feed means
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-4- -npunted in the heating apparatus of Fig. 12. A preferred exanple,of .a
heating process and its apparatus according to thi's invention will naw be
described with reference to Fig. 1. 5 A square type chanber T
is closed Isy pair of doors 2, 2. Thé ehanber 1 is shielded by two externa
wal | s 3a, between which is |ncorporated a heat .insulating material 3. A
suction opening 4 is provided centrally in the chanber ceiling. . In the
~suction’ opembogtedt ih hthiee hieat it apparatasaofy Fiilgank2.a directly connected t¢ 10
~a notor 5. The rotary nmeans a is provided with a propeller fan or a
sirocco fan or the |Akxefehrerh examplke pifua Heatingfprecess ahdr btsitabl e by t he
not or 5. Each vane 6 has .a certain pitch or.inelination.-so that air can
be educt ed hppardtiue atmnridéng |taatbisliisweatiprdwikbotowl he degcribed with

Symbol A denotes a friction heat generating zone whereat the rotary neans a
i s rotat ed. réfiexancai toffdgd beans 7 conprises an outer air feed pi pe 7a
whose end 7b is directed to the bottom of the chanber 1. In -Pig. t he
chanbe? 1 is shown shsmeredtypp reembeg Lnis cheseddy acpair pfroors 252
supported bel ow a bottom wal | of the chamber.1. The outer air.feed pipe 7a
has an adj udbe rfg\amawé ig ghinldadbwitha external avaldg 3 bRtwern whioh of the
outer. air -passing through the feed pe 7a can be adjusted. The adjustrng
val ve 10 ma$Shincesparaked,a e%ﬁ%ﬁﬁev@teaatwaﬂerra}\k whh gyctien apening 25

varrably t he reduced r Ki r. Ssu he chambe taking into
consi der at i gn"? HAFop & g’?%ﬁ% PR &R amnﬁ%r ingang I{"h}.-he 3"°t1g" .

opening 4 there is mounted rotary means a dJ.rectly connected to | )

P

ld' a motor 5. The rotary means.g.ls prov1ded w1th a praopeller fan
or a sirocco fan.or the like,-which'has a plerality'of vanes 6 |
rotatable by the'mctor 5. Each Vaﬁe 6"hés a certain pitch or

~ inclination so that air can be.edﬁcted_frem the chamber 1 and
'discharged smoothly. . |

15 Symbol A denotes a frictioq heat geEErating'zone whereat
the rotary meane a is'rotated. "" -

OQuter air feed means 7.comprlses an outer air Feed pipe
7a whnse end 7b is directed to the bottom of the chamber i In ) \;;'

-Fig. 1, the chamber 1 is shown supported by legs B'and.the'Feed

20 pipe 7a is supported below a bottom wall of the ehamber 1.

The outer air feed pipe 7e'bas an adjuetiﬁg valve 10
pruvided,withle handlE, by whieh the tlow'df the outer air passirg
through the feed pipe 7a can be adjusted. The-adjusting valve
10 may be used as an automatic control valve which can control

25  variably the.reduced'werking air pressure in the chamber 1, taking

into consideration the temperathre within the chamber 1 and the



-5- air pres
chanber * 1.,

dependence f
p'r'Fe'g‘éu’re t he
through a w
air pregsure
cylindrical

A silencer 1
wet articles

i

sure difference bétmeen the inside of and the outside of the

Therefore., the outer air is supplied to the chanber | in
romthe tenperature of the chanber 1 or the reduced air
rein. 5 The chanber interior can be inspected

ndow 11 and an indication parfel- 12 indicates the tenperature,

, etc., in the chanber 1. The notor 5 is shielded by a
casi-ng 13 in which is forned a passage for discharging the air.
5 i saigr prestentef dif feremden hetwrpmbhe cinsideafi pad  thepodtsideoof

.pl aced in the chanber 1, a nunber of shelves (not illustrated)

on whi ch they médihebchanbegoded -Thereforaeuthecguter @ie ishsuprlied toekhel ess to

say, the she
t he heating
notor 5is e
t he chamber
forcibly agd
The differ
and a nor nal

air pressure thereoutsi radual | y.becones ]| arger, but after
a short .| apse of2nd AR ’t"ﬁ'écﬁp’é:g‘sﬁ?%éd&ﬁfg'fﬁﬁéges ttﬁérm s BHRIATESPYRRY:

| ves are perforated so as to obtain a ventilation effect. Now,
pr ohsmber I Ansdependemces §rom | theptemperaturg: of r thee ghanpem 1t ae
nergi zed, the vanes 6 are rotated and the air pressure within

1 i sther Bedunedy aipipesayresithereirhe air therewithin is educted

~di scharged qutstde the chanber 1 by rotatiaon of the vanes 6.

hce 20  bet IBBrFhafker JntEEiPT: AN e dogpectpd: Hitoughea wigdew 1y

t a-bal d | ., ' di f i.s. defined b ti
Force of L he. r ofeiy: rifh Koo ChampBE ! Bof et o6 i Sieddpd ooty fhocital s,

opening 4 and the, Lot ary \¥anesy®ss BiallS YulleieRee dISHHERLAY End Sluced

aiﬁvpressure

10

15

25

A silencer 15 is provided for eliminating noise. - Fuftﬁef, to dry
wet articles placed in the chamber 1, a number of shelves (not
illustrated) on whieh theylmay be;dieposed may Be;mounted in the
chamber. Needless-to say, the shelves are perforated s0 as fo
obtain a ventilation effect. | |
Now, the_heating prdeees of thie invention will be
described. | | -
| _ When the motq; 5 is energieed, éhe vanes 6 are rotated
and the air preseure ﬁithin thelchamber 1 is gradually reduced,
since the air Eherewithin is_educted Forcibly and dischefged
: ~outeide the chambef 1 by rotation of the vanes 6. The difference
between the reddced ai: preesure within the.ehamber 1 edd a norﬁal
air pressure thereeutside gradualiy becomee lefger' but after a
| short lapse of time the pressufe difference therebetweeﬁ is '
;d mainteined at a balanced level. The air pressdre difference is
defined.by e suction fofee of the rotary deans'g and the clearance
~ gap Eetween the suetion opeding 4 and.the rdtary vanes_é, but the

difference between the reduced air pressure within the chamber 1

33
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- 6.- 34 and the nornmal air pressure thereoutside is maintained at a. .
bal anced | evel so long as the vanes 6 are rotated continuously. Wile this"-
bat’anced air pressure difference is maintained, an air retaining phenonenon
occurs in the friction heat generatj 5 zone A where the vanes 6 are

tat ed. Since the vanes 6 are rotated continuously in that zone A heat
air friction is generated and the air tenperature is gradually raisqgf
The air heatand the rorsahadr pfedsurettherepetsidecis madotainesughout the -
chanber 1 and it is possible to heat the chanber 1 to a desired E
t enper at ur e balanced level so long @er theglapes fhameargtated contipveuslye be dried
are di sposed within-the . chanber 1, the aqueous centent of .each article.is
evapor at ed rapi dly byhile thisihsdanced aircprassurefdifferepceniia maintehoeder 1.
In addition to this, owing to the air friction heating effect, the chanber
t enper at ur e 8hsaipiredgining ahenaomenpe | eosugssifbdbe fisiction theacgenapabing ar e
heated _and the wet articles are dried uniform.y and speedily. Further,
duri ng3t he - #eaei hahsrecidhes vanes cagh Fiataked. \atncs &baivanegué Inee air
thereinto by opening the valve 10 -ef the.outer ajr - feed pipe 7, the
"t enper at ur e TRERERGH cPﬁEl"&{%Pﬁ’Blérlq shap ZQ'Ted@c heat Rl aig: frigtdongis he outer
air supply sone of the vapour within the ¢chanber 1 is discharged hy
rotation of gFH%’We?“%,t?‘?oa{“haﬁemPﬁ’éatd‘F?i Hy %‘Pg'é%fl‘ﬁ raisgshdi tﬂ?f aAt

ST LT R TR S W W
cqnt i but © 0084 4535 goasvsiigge q'foggg{ %he chamb_ef 1 tﬁ a deéired teihperature. \)
10 _ Accdrdinély, when ény wet.aftiéies to bé'dried are
disposéd withiﬁ.ﬁhe.chamber-l,.the aqueoué'cbhtént 6F each artiéle
is gvaporatéd rapidly by thé-réduced air Qreséure efféct“ﬁithin the
chﬁmb;r 1. .iﬁ addition to this, oﬁing to the air friction heating
effect, the'chambef témpefature is_raiéed and“all“articlés"dispOSed e
15 in the chambgf are heated.and the wet.articleﬁ“are dried uniformly
‘and speedily. . N _; |
Furthér, during £he heéfiﬂg-prﬁcess'of the chamber 1,
| when féeding outside ;if fhereiﬁt; by 6penin§ the valge.lﬂ
~ -of the outer air feed pipe 7, the temperature withiﬁ the chamber is
20 _decreaéed, bﬁt, due to the outer air supply some of the vapour
within the chamber 1 is discharged by:rbtaﬁion of the vanes 6, so
that the drying effect is expedited. o .
| "As described above; becagéé neifﬁer a pump for feeding
hﬁt air nor a heatef fof heating the éhahber inside ié“required,
25 thié:invention can.contribute fo a greét éaving of énérgy.

An embodiment as shown in Figs. 2 and 3 will now be
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An enbodi nent-sas shown in Figs. .2 and 3 will now be -7- described. A
di fference bet weenn t he above enbodi ment of Fig. 1 and this enbodi nent

resides in the technical structure of the outer air feed neans. The othed§
struct-ure-is the sanme as in the enbodi ment of Fig. 1. A description of the
same conponents as 5 shown in Fig. -l 7w || be omtted. In Fig. 2,

outer ‘gir feed means 16 is incorporated in the bottomof the chanmber 1.

The outer air is sucked i'nto a suction opening 16a and is fed into an air
passage 17 and desardbedn pApdifiference\betwéerorthe catibvef enbioeliment iofnFpgpa 18
is a nozzlé 19 which is controlled by a handle |a projecting from10 a
front panel of &k thihandmbodimert gesideshansthenbedharicelbsidiuckure aff the outer
air feed neans. A passage 20c of the outer air feed nmeans 20 is filled
with a filteringuttext eir flee@imeansi.ch The ptivmebtnittareeis ithecsame tasdirs tthien
the outer air. An outer air feed-pipe 20b |l eads fromthe passage 20c to
an i nner openi nemtagiiment oft Eilgd A0 A Ideschiptiion af the sameTicompanestsads i s
fed into the chanber 1 by ening a valve 22 by neans of -a handl e 22a.

Anot her endodi nehawnofintfiige Erwlélit berpmittted nowlnd igasés iqsdarvaim feed dreanse
to Figs. 5to 11. The construction of this enbodjnent is basically the 20
same as that of 16 H& ineenporetrd dn the bottom ofhthe ghambercdt shidvnobterriads. 5-
to 11 conprises_outer air feed neans, air flow regul ati ng means, etc. Since
the sane feat uri8® sckedristp g quskion oprpiRg iléarsnyd is fad antacan gk passage

nuneral s, their_descripti n wll be omtted. Cuter air feed neans 25 are
nt ed i n the 11'8 5%@ ion pipe fB. }\t a front end of the suctlon pipe 18

is a nozzle t9 which is controlled by a handle 1Ba projecting from
10 | .a front panel of the chamber.l. |
Fig.'h shows another embodiment of the outer air feed
means. A passage 20c of the outer air feed means 20 is filled
~with é filtering material 21, which is_replaeeable to filter out
dust in the outer air.  An outer air feed pipe 20b leaos from the
passage 20c to an inner openiog‘ZDo directeo ihto the chember 1.
15 The outer air is fed into the ohamher;i by opening a valve 22 by

means of a handle'22a.

K*/ ' Another embodlment of thls 1nvent10n wlll now be
- ,deserlbed with reference to Figs. 5 to 11.
4 | . The construction of this embodiment is b351cally the

20 same as that of the embod1ment of Fig. 1. The embodiment shown
| ) in Flgs. 5 to 11 comprlses outer a1r feed means, air flow regulatlng
~ means, etc. Slpce the same features of construction as shown in
' Fig. 1 haue the same numerals,.their description will be omitted.
Outer air feed means 25 are mounted in the lower part _
25 of the chamber 1. An outer end - 25a of the feed ‘means 25 is formed

at one side of the outer walls 33, while an inner end 25b thereof



- 25 .. of the chanber 1.  An outer end 25a of the feed nmeans 25 i.s forned
at one side of the outer walls 3a, while an inner end 25b thereof 36 .,is
fornmed at a sirocco fan wheel 27 which is positioned at a centre of rotary-
air feed nmeans 26. As shown in Fig. g6~ the sirocco fan wheel 27 is '
@ht'ed within and around a cylinder 28. Further a preferred nunber of
heaters 30, each having.a plurality of fins 5 - 29, is incorporated in
the outer aiys femmedrahns siTocco Tae waeele 23 \Gi).cpemcmmtimddmtta @menbfe 3
addi ti onal heating device. The outer air supply is adjusted by manual
oper ati on ofofarbtamyl eiflfeednnesrsn@fect &8 shawn in Big.ussi the sireecdfan  The
heaters 30 may be controlled automatically by. .means of a thernostat (not

10 i1l uswheebd? ds mountedheititianded arouad deykinderatbed Aurtheromstantly
set tenperature. The adj st|n val ve_ 31 may be replaced by an automatic
control val \prefierzsd nymk @ategsome.dem |havdeg ez Plugalihy eﬁaﬁm

tenperature or. the air pressure di fference between the I nsi_de of --
and the out #ddeisfinchEperateein thenowtnsr adr fagdimeansg 28y i ﬁbér%eaﬂ’rére
DO e PSP ERS ubthatotond ERLSLY, profhr bolais, oo 19,53 1
Lan, mheel é;u“;%é;egps@g;sfeﬁ{s&s ong%gaa SO Aot s (o
5% e SR Reden & S Tl 30 FREE B I L
o iR Lot T TR T“%;%hé M NG
' 10 illustrated) so that the chamber l_can be'maintained at a '
constently set temperature. | L |
| The.adjustieg valve 31 may be repiaced_by an automatic
contrel valve rhieh ie.opened or cIosed while detecting the chamber
temperature or the.air‘pressUre difference between the inside of - -
15 and the outside of the chamber. -

E A number of agltatlng cyllnders '32 are provided and are
.dlsposed in radlal dlrectlons. | A slxt—type openlng 33 is formed
on each agitating cylinder 32. The outer air by whlch the sirocco

,fen wheel 27 has Been retated is fed into a.number of agitating
20 ._cylinders 32 by way'of a perforated disc 34 and discherged upwardly

| from_the slit-type.opeﬁiﬁgs 33. A bearing 35 ié'provided between

the cylihder'ZB and the sirocco fan wheel 27. Air flbw.regulaéing

ﬁeans 36 are meunted onithe'roiery' air feed means 26. .The air
fiow regUlatiﬁg”meens 36 comprise a plereiify.of sloping blatES 37,_

25 and agapg is.ferhed between adjaceﬁt elopihg plates 37.

| _Ae_sheﬁn iﬁ Fig. 11, heated air is supplied to the chamber

1 along the inclination of eachhsloping plate-37'so as to obtain a
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. . .
25 and-a gap g is formed between adj acent sloping plates 37. As shown in
Fig. 11; -heated ai'r i.s .supplied to the chanber | along the inclination of
egach; sl oping plate 37 so as to obtain a uni form tenperature throughout -
t he¢hamber. 1. Further, by adjusting the inclination of the sl oping -
plates 37, it is possible to adjust the.guantity of air fed to the chanbé??’
1.. A-pg&forated plate 39 (Fig. 5) is supported at the upper 5 part of
the chanber 1 in order that the air in the chanber 1 .may be educted

uni formy from tundformitemperatuse throughlut shetahamber d.y rRuntben, by At the
sane tine, in .view of safety of operation, the perforated plate 39 is

mount ed to coveradiysting she insdinatiopho € thgoslapisghriates3he ibxiw Pogsible
Thus,- it is inpossible for any 10 operator to touch the rotary ngans a
directly. Furtheio afdjusts thptquapbity @fneimifed trutherchambgnel.ves (partially
illustrated) for supporting the articles to be dried, but it is of course

i nevitabl e.to provi de th8 rerfioyatedyplate ”eﬁf%g-aﬁbo}ﬁ supeatted st the upper

A heating process using. the above enbodi ment will now be described. As
descri bed previ AaFkyof the ghamber } Ha erdspdhat thgeain dnpihe chagherodt may bene

reduced air pressur ue.to the_rota -neans as:well as b e heat of air
T T on ™t her cormducEsd U ESogy” P ShE HIRLSQT<S B FALERPR @F g FOREEY { o
desired tenperature of th i.r in the chanber 1 is first of all, set,,k and
Chen the: ourer aepRe diry' it e, aone, ity podien ofraataty oo BPETRLIHERY o

{0 (e chanber babtorflairhiat o9 R G R il et nsin 27
" _1 ' " would otherwise be exposed. Thus, it is impossible for any'
10  operator to touch the rotary means_g_direétly. ’
Further, it'is.obtional'to mount a number of shelves
(partially illustrated) for supporting the articles to be dried,
 but ii is of course inevitable to provide the shelves with a o
ventilation'éffect.
15 o A heating process using.the above embodiment will now
be described. S

As described previously, the air in the chamber is

S*%_ heated by the effect of the reduced air pressure due to the rotary
. -means as well as by the heat of air friction thereof. 1In the
v '20. embodiment as showh in Figs. 5 to 11, the desired temperature of

the air in the chamber 1'i§-first of all set, and then the outer
| air feed means 25 is operated.' The outer air is supplied ﬁo th;
chamber l'by adjusting the handle 31a of the adjdsting valve 31 and
is then additionally.heated by the heaters 30. -The temperature of
25  the heaté& outer air is identical to or similar to that of ‘the air
within.the chamber.l. The heated air sucked in by way of the air

flow regulating means 31 is rotated by the rotary air feed means



-~ A by-pass pipe

25. the heated outer air is identical to or simlar to that of,thqjain
_'wﬁtgjn-the chanber 1. The heated air sucked.in by way of the air flow,
reg ting nmeans 31 is rotated by the rotary ‘air feed neans - 10 - 26 -
and uniformy fed into the chanber 1.: Accordingly, any wet articles that ‘= ’
are di sposed. in the chanber are hedl and dried uniformy with the m ni num
energy consunption. 5 - A further enbodi nent of this inventipn-
wi Il now be described with reference to Figs, 12 to 14. The principle, ™
function and6ofd anitermly fed dnéppthe #BARbeE d-i dentical to those in the
previ ously descri bed, enbodi npents. CQuter Ejr feed ,means, 40 conprise an air

passage 41, into whi8¢Fargingly, a-“)S-d’f%a jcles that ape LisPeeetittBeening -
41a. Inth i r passa 1 there are.jncqrporat a nynber of heaters 43
whi ch are' ﬁgF'ﬂ?qu Bﬁ%d"%jteé ?ﬂ#&gﬁe‘gf’"bg‘?w 'Bb%} Sgedﬂ"m”'?h"é’ed'ﬁi’er air
sucked into the-passage 41 is liable to be retained in the passage 41 due
to the baff 8" 487912, so that the retained.air is heated by the 15

D28 ot A SRR b BF S MR B AL o o205,

openi ng or %g fj%ggougiém%pgf °é55+3§§yefﬁg P,y operati ng a handl e 45a.

y-passes € a rhg cock™ 45. Rotary air feed neans’

50 has a cylindrical T'?QPF'A‘.?%?‘FEEQ’F‘"A%EEQ 43','6’ ég%r%}rt?ghyomﬂ%e&gtﬁ# :

cylindér 48. ~The rota _ | ses a nunper of vanes 51, .
CEE", G i, RNESLATYS. BHASAE e pr St d (GO Sedulfrtl | e o
Outer air feed means 49 comprise an air passage 4;, into which the ~
10 outer air is introduégd_fromgan opening 413. - In the air passage
41 there arglincorﬁorated a number of heaté:s 43 which are’ - '
partitioned by .a number of baffle boards 42. The'oﬁte: air'sucked
into iheipassage 41 is liable to be retained in the passage 41 due
~ to the baffle boards 42, so that the retained éir.is heated by.the'
15  heaters 43. ’ The air passage 41 is connected to a conduit 44 which
' leads by way of an adjusting cock 45 #o alcylinder 48 having a
trunﬁibn 47. The opening.qr clﬁsiné of the cock 45.15 effected
by operating a hanglé 45a. A_by;pasé pipe 46 by-passes the R
—adjusting cock 45,'-'Rotary airtféed means 50 has a cyiindrical
20 casing 54 and is rotatably mounted in'the;cylindef 48. The.rotéry |
air feed means S50 comprises a number of vanes 51;_each of.which is .
inclined obliquely. Each af.ﬁhe vanes 51 is providédiaf its tdp
edgé witﬁ=a_slit_52, from which the heated air is fed into the
.-cﬁamber 1. Due to repulsion by the_rofating_vahes 51;fthe rotation
25 of-the-gylinder-54 is expedited, thereby fofary.air feed means 50
- is rotated smootﬁly. As a result, the heéfed'air can be maintained

at a constant temperature throughout the chamber 1.
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chanber- 1.».. Due to repulsion by the rotating vanes 51, the rotation 25
of the «cylinder. 54 is expedited, thereby rotary air feed neans 50 is
rqtated smoothly. - As a result, the heated air can be maintained at a
con%(aht t enperature throughout the chanber 1. 3.9 As shown in Fig. 12,
in the chanber 1 there are supported a_pu?rglity of perforated shelves 60
as welk_as a plurality of air flow regulafing nmeans 36 as shown in:-Figs. 10
and 11. ° The opening or closing of the adjusting cack 45 may be effected
automatically by 5. aAs ishewn (irofigl |12t dat the) chambiegr 1 hkheret ave Isypparted
pi pe 46 may function as means for rotating the cylinder casing 54. As
descri bed previ auplyralibe off penfartated shedsbe B harvwadl as & ipdurakiftyabF air
educted forcibly and is discharged thereoutside by rotation of rotary means
mount ed on the fRewirpgulatingemeanshd6ads shown irpFigsul@ andddwi t Hihe ppening
reduced to a bal anced |evel. Meanwhi I e, heat of air friction is generated
by continuous r 6Fa¢laningfof ftberedjvshing pock Akl mancbe ieffiected autanaticahlyabyd
by the heat of air friction. After the air heated by the heat of air
friction hlds re&chiners (getiildustratedher afurthem the bybpgsspire 6 Mayer air

may be 15 su%plieﬂ into the chanber by way of,outer air feed néans
havi ng a heat er THRCHOReAS tRpaBRKERT: Botatingethe cylinderegeing @ffect of the
chanber . At the sanme time, a certain proportion of vapours caused by the

wet articles in- the charr_%%_rdeﬁﬁ?it{%’ BFCIPNR G tt'S‘_Gt %1-’6@_54: Enhgpplad cgwber
Fead means, ¢ he 1EUEREY PRk ERickeR Farcibly it 8 EARPREISH SPEFFBSEHOROY ne
chq er t?y "ot atrioggti(gn E) elfortg}.‘)af rtl}/ea%isrmguenetgd on the chamber. Then, the air
10 pressure therewithin is reduced to a balanced -leve_l.. Meanwhile,
heat of air friction is gené:ated by continud_us rotation of the
rotary means and the chamber ihside is heated by the heat of air
friction. = After the air heated by the heat of air friction has
reached é desirable temperatui'e, : p.ref‘erébly heated, outer air may be
15 supplied into the chamber by wa;' of outer air feed means having a
heater in_ order to enhapce f‘urtl;qermo_ré thé drying effect of -the
chamber. At the same time, a certain propprticn of vapours caused
by the wet articles i.n the chambe-r may be discharged outside the
- | '~chamber. |
L. 20 ) Further, since thé odtér air feed means is provided with
| " the rotary air feed means, the sucked in out':er air is dist__ribﬁtéd
uniformly throughout the chamber by rotation of the rotary air. f:eed
means. Accordingly, the air in the chamber i_s maintained everywhere
at a constanf temperéture and any wet articles therein are dried.

25 uniformly.

The héating process and appara't_us of this invention



méelhs . Accordingly, the air in the chanber i's maintained everywheréfap'a ¢

" . constant tenperature and any wet articles therein are dried 25

uniformy. The heating process and apparatus of this invention ..- 12 - .
avoids the need to install a conventional |arge-scale heater and saves o *
consunption of a great quantity of energy. Only a small- sized heater may
be installed additionally.  Thus?T Ye energy consunption can be saved 4.7-"'*
greatly. Various kinds of wet articles, 5 such as agri cul tural of™

mari ne prodevbids dhet hesd ¢o irfstallke obnveosional nldriye-séwlvbheatenange dried
effectively and,speedily. As described previously, the rotary means for

‘educti ng ancsades dumsgapigicnhef ad igreat [quantily elfaedsngyls Onlgt £dmallihe top

of the chanber; while the outer air feed neans and its related devices 10

are nount ed sdzed lteater tnay bbeeirsthlled ldddétionallye pIhig; dtheoéndday f or ner

may be replaced with that of the latter. Further, since the heated air at

hi gh t enper aposenpticgerary becshvedngreatdys| v ardodslldinds idfi wet hartdeleber, t he
-chanbér- itself becomes a heat source. Accordingly, such highly heated air
15- - Gan beugbeas fagricultuoab do masing pheductss, cktbesasr dheobikeheater, a

hot wat er maki ng device, a heater for a greemhouse, etc. - Thus, the

heating procdsposesdint thexghankaryscan der drirg effedliiveiy ansd speedidy.be

applied to various industrial fields. As many w dely different. embodi nents

of this invention 20As deggpibed paeviovsiyethedzptany mgans dort educidope
thereof, it is to be understood that the.invention is not limted to the

speci fi c eni99di dageharging &be aircwhpthigs therchamber s peunted a9, the top of U

the chamber, while the outer air feed means and its reiated devices
10 a;e'mounfed at the bottom theréof. =H0wevef, the position of the
former may be replaced with that of the latter.
| _ | ‘Further, since the héated air af high temperature is
'generéﬁéd.cnntinuousl&fand fully_fills,the_chamber,_the chamber:“
itself becomes a.'_heét's',ourcé.j _Accordingly, such highly heated air
15 can be used for various kinds of heaters,:sucﬁ as a room heater, a
~ hot water making HevicE, a'heater”fqr'a-greenhouse, etc. -Thds,
the heatihg prdce%i and itS'apparatus according to this invention
may be spplied to various industrial fields.
- As many widely different embodiments of this invention
20 ‘may be made without depattinglfrom'the sdopg thereof, it is to be %
un&érstood that the'invention is not limited to fhe specific |

embodiments fhereof-except-as defined in the claims.

l.........-.......I..I..........l'l...‘..............................



CLA] MS1. A heating process in which a reducetd—ai+—pressure is
pr.oduced wthin a chanber by forcibly educting air fr d chanber :
and di schargi-ng it to the outside by rotating rotary mmmﬂmv f' |1 ed 41
i N\eperative relationship to the chanber, and in whi ch*equi " " ;

conditions with the reduced air pressur_el' n the chanber are maintained by
the continuous rotation of said rotation ans and such continuous rotation

of the=fotary means under equilibri um;gngifinogs generates heat of air

friction by means of which the 10 erior is heated. 2.

A heating process according to claim1, wherein heated or unheated outer
air is sucked i hfo the dhimebbinqpprdocess dnowhiichi 8 xesluced|dicdpresauxiel s or
automatically. 3. A heating process according to claim2, in which
the 15 anmounpraducedt withdnra sihaiber ibyt Sordiblyhadweting ajonfras the senled-
mai ntain the tenperature at reduced pressured therein substantially at a
desired val ue. ahamber and disehangiggpitotestheieubtsidengyt rotating mtaryrmesns
wherei-n -wet articles are disposed in the chanber and are dried uniformy
20 t heri n. nstalled imopeeativg prlatdenshighbe e ghembezrs erd dpnwhich
described with reference to the acconpanyi ng draw ngs. 6. . A heating
appar atus conpr #a4idbaium seadiEiopg iy tﬁﬁ\ﬁ%ﬁiﬁc% STy PERARUCR ol dpenchrpbard
rotary nmeans nounted _at a .zone of 25 . rotation in the ajr eduction

openi ng, by neafte deipkpined By fheoronfiinupys Fotahiqmph sad catation means
fo;fjtﬂ_y edUCtegné”gac 'éﬁﬁl?&&ﬁﬁi rotation of the rotary means under equilibrium

conditions generateé'heat of air friction by means of which the

10 -chaﬁber_interiof is heated.. -
2. A heating prﬁcess_acco#ding.to cléim 1,-wherein heated
or unheated outer air is sucked into the chamber and its amount is
contrglled manually - or automatically. |
3. A héatihg process according to claim 2, in which the

15 amount. of outer air sucked into the chamber is controlled to maintain

the temperature at reduced pressuré. @héreiﬁ substantially at a:
‘desired value. '

~ o 4, A.heating process according to claim 1, 2 or 3?.wherein

. wet articles are disposed in the chamber and are dried uniformly

&

20 tﬁefein. |

| 5. . A heating-process.substantially aé herein described
with reference to the accoﬁpanying drawings.
- 6. -A heating apparatus comprising a séalable chambéf'having
; an air eduction opening #nd rotafy-means mounted at a zone of

25 | rotatidﬁ in the air eduction opening; by means of which rotation

of the air within the chamber is f‘orcibly educted and 'diécharged



4 2 -14- thereoutside, and an air friction heat-generating area fornpb in ¢
- 't he-zone o‘ﬂ”ﬂ"ﬂﬂ ﬂn m rotary nmeans to produce a reduced: - pressure in -«
t he seal ed l& nangenent bei ng such that continuous rotation of
thggotary reahs Wheh dquitli brium5 .- conditions have been established ‘o ®
generates heat of air friction to heat, the chanber interior. 7. A
heati ng apparatus according to clai m®, Wwherein the chanber is provided
with outer air feed means to feed the outer air into the chanber, the éofer
-~ air feed neatierenatsidie)gand dint aind#iriébion heatigengrakings atea feamed him sucked
in air to a preferred tenperature. 8. A heating apparatus according
t 0 cl ai m 6 othel/ zondasfeiratationoof ethearotdrycneamats producdes medueedial |y or
automatical |y adjustable valve by whi'ch the outer air passing through the
feed neans ipresduretiabkbe isealed azhamber, whehartengesentebeing such thatr educed

15 pressure in the chanber. 9. A heating apparatus according to
claim 7 or Scontiioueus: rohatinm of the rétany mvmgnmqsullubmum th rotary air
feed means which is rotated by the outer air. -10. - A heating apparatus

accor dishg t ocenditisns: havebegnt estiablished generaties heat ofiapir frigt fproeded
with nmeans for. receiving therein wet articles, whereby their noisture

. content is hgsk theshapber Hekeriar«dried unifornly and speedily. 11. A
heati ng appar at us according to any of clains 6 to 10, vvherel n t he chanber
i's provided i th nearls Fﬁ?l'wp@m?ﬁté!ﬁoe%q"aéi'% tosclaim eHﬁ?ﬂ?@#"atﬂ%

opening and i.s e] ded n ter wall chis cor rated a heat
| gsu: a'?l ng ch | p|5|1.s provi/de% m?il:Jh outer aJ.rI ?ee%] Imean!s tOI eed pt?me outer air

into the chamber, the outer air feed means including:additienal ~ :
10 | heating means to heat the sucked in air to a preferred temperature.
8. . : A heatlng apparatus accordlng to claim 6 or 7, whereln |
the outer air feed means includes a.manually or autpmat;cally
adjustable yalve by which the outer air paseing through the feed
means is adjustable in accordance with the temperature of or reduced
15 pressure in the chamber. B
9. _ _ A heating_apparatUs apcqruiug te claim 7 or 8, wherein
the outer air feed means is provided with rotary air feed means
which is rotated by the outer air. ' ‘ (o
—10. A heating apparatus aceerding to any of claims 6 to 9,
20 .wherein the chamber is prouided'with means for receivipg therein
wet articles, whereby their moisture content is uaporised-and they
are dried uniformly and.speedily.
11. A heating apparatus according to any of claims 6 to 10,
whereln the chamber is prov1ded with means for opening and clos1ng

25 = a chamber access 'opem.ng and is shielded by an outer wall in which

'is incorporated a heat insulating material.
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-15- 12, A heating apparatus according to any of clains 6 to 11,
wherein the rotary neans conprises a plurality of angled rotarﬁ vanes. 13.

A heating apparatus constructed and adapted to fmmmlluullm I‘stant ially
as“Herein described with reference to and as il )

"acconpanyi ng drawi ngs. The text of the specificafioﬁ has 'been Feproduééﬁ by
phot otopyi ng t he applicants original éyagscript. It may contain a few

anmendnents which are difficult to rea The origi-nal typescript containing

these amendments may be inspected on the prenises of the quent' fiff
12, A heating apparatus according to any of claims 6 to IlI,

wherein the rotar§ meéns comprises a plurality of angled rotary

vanes.

13. A heating apparatus constructed and adapted to operate
5 sdbstantially as herein described with.reference to and as

jllustrated in the accompanying drawings.

The text of the specification hss been reproduced by photocopying the applicants original
typesczipt. It may contain a few amendments which are difficult to read. The original
;- typescript containing these saandnents may be inspected on the premises of the Patant Office



