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SYSTEM AND METHOD FOR*BEFPLYI NG W ND US| NG THE BLOVWER AND E@NagpgT%MOEIELD
‘OF THE | NVENTI ON The present invention relates to a bl ower

‘applicable to tecgmmmmﬂm mw h as an air curtain which is disposed at an
opened entrance d rnms heat insulation inside and outside a

building principal) y in case of air conditioning state as well as to a

t echnol ogy i n aLbhaRerhNandANan LOWER EINThFRNeBIEEP! 122 avprepe!l | er fan
havi ng i nproved aerodynam cs-anbi ent noi se characteristics, so that its
bl owof f W nd vEP3cEPYFLYIVEr WINPGHSINGSOFHE AFOWEnisP HAN cHpTINYyY.
BACKGROUND OF THE | NVENTI ON Such type of a conventional blower and fan as
descri bed above is call ed by tHEWRrFIEHRAIVERFIONAI r Curtain” wherein a

T 3 SRR O R

the nanme of |line f

openi ng Lagatsckioy ngg&Oéé&hggwgaasnguew % Wt EomaopRaLAgssl n he

acconpany a Cross sect I a. VI ew S

condi ti Oreu% pdRUNA NG A 530, Y0 CUEE-LLAN BRI hBC Y {@dé g%é%m' ng_

shaft mhereln a conventio transver sal [ ow on

been di s%%qc&noql lmaa@%e;d%h%@&dleaadbﬁﬁalhe 3136 \%ﬁhncw@bch a
fan ma=". di sposed on its indoor side 0O an up er surface 10S
in the U@E%lﬁ%‘bn@ﬁt@br@ﬂﬂj‘@@ate aswell as to a technology in a blower

and fan to which has been applied a propeller fan having

improved aerodynamics-ambient noise characteristics, so that

its blowoff wind velocity is very high, resulting in high air

capacity.

BACKGROUND OF THE INVENTION
Such type of a conventional blower and fan as described

above is called by the trade name of'ﬁAir Curtain" wherein a
circular and axially long vane which is a transversal flow vane
called by ;he name of line flow fan is employed, and air is
delivefed to a blowoff opening located at a position

perpendicular to its suction opening.

In the accompanying drawings Fig. 39 is a cross-secticnal
view showing a condition of mounting a fan viewed from ths
direction cf its revolving shaft wharein a conventional
transversal flow vane is usad and which has been disclosed in

Japanese Patent lLaid-Open No. 313603/1994 in which a fan main

th

ide ©

in

body 101 disposed on its indocr an upper wall suriace

T
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16 Cctober 2002 2 entrance doer Q6 of an accommopdation unit is provided

with a suction opening 103 on the side opposite to that 10 i has
been di sposed the fan nain body 101 and a bl owof f openi ng %gg%?aﬁt?ﬁge%omer

surface thereof. Furthernore, a transyversal flow vane 113 for delivering
air fromthe suction opening 103 to the bl owoff opening 104 and a driving
notor 114 for rotationally driving the transversal flow vane are di sposed
inside the fan main body 101, while a fan casing 115 for ' introducing a
flow qf,.gir J I-SPa %ﬂw tial E 40 ;
tranS\(/ééngjglndfelsg\%C\?gﬁzj%clif? ak){;%eover ,Ofad% ur aﬁﬁy jé? %Pﬁ‘réiﬁr?e‘f“:’ ?gn

7ot at b ye Suon SRy g 20RO MR PRag e Mo FO rRRe s behady | e
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constitution, €n e transversa vane is rotated 1 n atcordance

with 508l hol olae GEL¥Lag ERLLEoEL ralepsunked thnaualy fhes gycti on

openi ng passes through the transvers ow vane 113 , an livered to

the bkgwfxf/agfeﬁsﬁqolrrgéeiﬂv%%qwgdaa%ef%hhtﬁaesJ@@i&asaﬁwniléé,w@ereby an

air curtain oW IS rmed from™the upper part to the l'ower part of the

openegdoefheanltBwdeer op@%inlg 10 4C UHH td AU fPindOHOtbRI1Re Fban shown in Fig.
39, while there is a suction space AL10 between a ceiling surface |07 and

an uppetatibhateyl@zbvehgt Baef 8ranBiverbady rhewngahke axy HaeespRpsite to
t he bl owoff opening 104 Of the fan main body 101, even when the upper

surfagesi@dbcpé £he haln"BbdybQdy i whallesel Esewdeingolthefeei | ing surface
107 to define no suction space A110, the fan can be attached 16 Cctober

2002 nuiddatiingf 4 e€lowgoddedtsdlsy dilspeisegl ant ithe sitee no suction opening
103 is bl ocked off. In a transversal flow vane, the suction opening 1D3 is
symetircatfgremomsisl opadtt oft haeblktransireasarl fijdCArame the3fan casing with
respect to the revolving shaft, so that both of a suction flow and a

bl owddr édoar pas p Mumaduigly ifewiindndigesaliohl adjvanénglflatesolhér words,
when the transversal flow vane is rotated by substantially 180, the suction
f | ow e s it tshevisidwbifedt bwm ehdinwes! atmmyversatatiblyvane
effects its work by only about 1/2 the whol e circunference thereof.
AccorsHppasted tat f%fheebilCP‘(i@ﬁﬁc?P?ElnGV\éNth‘éﬁht ke ist wraoder fan, and
in this respect an overall size of the nmain body |01 _does not becone so
smal |s,ec'a‘tptqﬂﬁjéﬁe§e@ifnéﬁsﬂaﬁ f¥loims » respectively. In the above

described constitution, when the transversal flow vane 113 is
rotated in accordance with rotation of the driving motor 114,
air sucked through the suction opening 103 passes through the
transversal flowvane 113, and delivered to the blowoff cpening
104 in accordance with the fan casing 115, whereby an air

curtain flow is formed from the upper part to the lower part
of the opened entrance door 106. In a condition for mounting
the fan shown in Fig. 39, while there is a suctiocn space All0
between a ceiling sufface 107 and an upper surface 101b of the
fan main body being the surface opposite to the blowoff opening
104 of the fan main body 101, even when the upper surface 101b
of the fan main body is closely secured to the ceiling surface

107 to define no suction space All0, the fan can be attached



out sides di aneter of the transversal flow vane is snmaller than that of a
propeller fan, since the fornmer fan involves a fan casing. | 0

opening 104 in the fan casing has a small w dth di nension, 1%2@%@%%%&

bl owof f for the transversal flow vane, but it has a | onger contour in the
axial direction thereof . As a resul t3, its blowdff flow comes to be the one
havi ng high wind velocity, but low air capacity. Because of such flow of

wi nd, if anyone stands right bel ow the bl owff opening, he (or she) feels
unconf qrt abl e, ile if it is intended to obtain a .higher air capacity,
resul t‘“‘u%’r&“’i“ﬁ gf%]%n%a&mqs & h q\Pé‘PdH AF t & 4 BARGT] SOWFRET+Eoci ty
becones hi.gh in even floor area. Thus, there arise unconfortable

si tuaf’ipt?ﬁé"g%é[b%&%tl?a]r??}ﬁ@@uﬁfgf dust on the floor or bl owi ng bounded wi nd
upon any persan_ot her th%g_t e one who 1_Cs!téands right bel ow tgg bl, owof f 16
Qct ober 2002 2 GFERSYETLS Uh VAT TR SFVECR RPEBLUE dBctFbed
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o odubt eCTIEY e R AR Y R AL PR A R S 0

r'ef erene & INeE Alr13% ,dSALHELES, 3 HERIr A5G Pand dAfddd sand 103
denotes a suction opening defined on the upper section of the outer casing

into w@fﬁhb%SoﬁQWBQoatr @yi2n tH QRb1a 1d 3 Aunlfded ek ac gy &HEL | cal

bel | -nouth 30 having a rounded upper end section 34. Reference nuneral 36

is aAdatof@ingDyNt iRy FaADeFT iWhictlrys aGUNRSver A NEha®tOF 4 a propel | er

fan 2 of which 1s fixed to its revolving shaft by neans of a fan fastening

nut 4rdpeBbleh fdml ahldeidrtvioraaaut an poerhilonedzé v hehaenpaihhe above
descri bed bell-mouths 30. A plurality of wi nd supply sections each of which

i s chybsad lofotharalt beécogneebeEmall t hd thoupd] belidens Zon afdvihe bel | -nmout h
30 are placed in the outer casing 35 in parallel to each other. Reference
nuneraltd e dbremtesera dfl ohef fropevengallefloredrane tisesinaldersebanon of the
16 Cctober 2002 5 outer casing 35 which has a constitution conmuni cating

wi t h Thet aifove pdopelillest famot isdmcepshenforogrwhaneinvalveangefiahower end
section 34 is folded inwards, the extreme end of the folded section is

j oi nERSigdn B¢ blowpS InPRARLRTSEH ilntBe f&aR WEinghashazonakh that a

snooth air duct 31 is_forned over _the whale inner wall of the outer casing
35. Wwidth dimension, because of blowoff for the transversal flow

vane, but it has a longer contour in the axial direction thereof.
As a result, its blowoff flow comes to be the one having high
wind velocity, but low air capacity. Because of such flow of
wind, if anyone stands right below the blowoff opening, he (or
she) feels uncomfortable, while if it is intended to obtain
a higher air capacity, resulting in a higher blowoff wind

velocity, so that its wind velocity becomes high in even a floor
area. Thus, there arise uncomfortable situations such as

stirring-up of dust on the floor or blowing bounded wind upon

any person other than the one who stands right below the blowoff



Ref erence nuneral 33 designates a guide which is disposed at the center of

the bl owof f opening 104 of the outer casing 35, a guide seghi i med
into a substantially triangular configuration. including tﬁécgg§%§§b8?he
suction opening as the apex and the side of the bl owdff opening as

t he. base, and respective portions 34%of the gui de are rounded to define

mul til ayer parallel nozzles 32 inside the blowff opening Z04. In a
conventional fan of propeller fan type, its wind flow direction is in the
axial _direction wherein wind blows froma upward direction to a downward

di rectPoM 80 that it is necessary for maintaining a suction space A110
bet ween the suction opening 103.and ceiling surface 107 of_.a building,
and t hus, f%eaf A ER e Bod n15913§nﬁgF B§Qﬂqxé%if§&ﬁﬁd}RF%§#%P%ertain
surface. The fan main body 101 .is unted b ans of a part of a bracket
02 (TERRULE | P (HeE P ACBOAF R an BB BE SudE Stk A RSB Nan antr ance
door .. | i rcunstances, such fan_cannot ;ne mounted closely on the
surt ARTS e ViR R By R g ey e BEOB LR AR BT & e vi ws
each | ting ndi,ti.on of. a co ional _fan_of _propeller fan
Cype SRt i ErabrEY | 52 SERRaVIRE, Uil SN %6r A 5B0RB R e Fig.
16 r 2 4 Qng . e f KN b i s arranged
in S?f:aﬁ'biﬁnla%Pg&&?'ree%{t?gﬁio bl %vl\'x)%% mﬁ%%hﬁofeﬁéggc oIb%é"1 g% sat%%ibttlsal ly right
down . r a iGa [ .propel l er fan
P o S R R St e R R e L S e e
body I;SwokLig i; el ne e b LeClis : oweff, wind is

i nci iarl?géhtlgvr\l/a? g gfgxrcéc'?ﬁcéﬂ gl’l}tt\é\?g% 'Epfy?relabg:lf:gi Iﬁ%?gfﬁé."?gémgr &’of the
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so that the wind flow directions of the fan in question differ
from that of a conventional transversal flow fan type the wind
flow directions of which are in perpendicular directions.

Fig. 40 is a side sectional view showing a product
structure of a conventional fan of propeller fan type wherein
reference numeral 35 designates an outer casing for a fan 101,
and 103 denotes a suction opening defined on the upper section
of the outer casing into which is formed a resin molded article

| being a cylindrical bell-mouth 30 having a rounded upper end
section 34. Reference numeral 36 is a leg for mounting a motor
which secures a driving motor 1 a propeller fan 2 of which is
fixed to its revolving shaft by means of a fan fastening nut
42 in such that the driving motor is positioned in between the
above described bell-mouths 30. A plurality of wind supply
sections each of which is composed of the driving motor 1, the
propeller fan 2, and the bell-mouth 30 are placed in the outer

casing 35 in parallel to each other. Reference numeral 104

denotes a blowoff opening defined in the lower section of the



side in the drawing), so that the external wind blows into the roam On the
ot her hand, in the nounting condition shown in Fig. 41(b), 1%1 SEb Iébwaff

wi nd has been previously directed to a side outside the room {frght - side in
the drawi ng), a degree of wind which blows into the roomis noderated. In
such a nmounting condition of the fan,5 however, it is required to incline a
direction of the fan main body 101 by neans of a bracket 102 for nounting
the main body, there is a case where the fan nain body 101 nust be nounted
again with a required le after r Lhereof in the event where

ot or RHF S A8 SERGwaS BBOIGEAS: Fo CRRRIS T Cohct ST FASERES| MELRr  case i s
vi si bl st abl.e. a_side vie howi ng.a nountin ondition of a
convehbpAEAvS &ﬁS&Fl%re&p%PfﬁawPaqp%%%gV@?ﬁdwg iRG BaRCEd SPP5T

di wh d he fi h f
body S04 SEE TR oo Mk :aiﬁao%?%a&%leyé?ﬁ%ﬁﬁﬁ SmERe S for e of |
t I d t, th t hat _ of f. t t he bl ff
W nd 55TeR 350953083 79 SRRk T nEES SRORKOFA PPGCZAT(B7, Wd bl ows
t d d the d h t t I d th
L_?,o%b?%fﬁré”gg@%fsé'fion't%ﬁa & aﬁﬁ“%ﬂg%gse#’g T 8% taRBer b UEs M Shoun i n
Fig. ‘?’?%]eé gegagagge?ﬁs%l@ u@'eq.bl {@t 28 suf ficient draft anount

canno ured at se I ng e is hot sufficient. There have

been Suchwﬁéfekgggatme,{ﬁ %3tagslgka¥aee 1 LRRCRIS Highaede | oW 2o

around 30 and 1cular I scorda noi se ¢ e nane of

"rot ajd %é%eﬂﬁ(ﬂ %h‘@"b#vf&fﬂm 1974 Qemced oQY:etxh%a@;ih t r of

revolution is re ere al so such probl ens a vane is

the one Caagh‘i@ebé’e&@?oﬂaf? fﬁrmtlrpd@gesﬁagtﬁaﬁaam' ehmat;huelre smal |

vanes (‘genéral Iy about twelve), so that dust adheres-easily on the vanes,

besi des @ @f@éhoxofnﬁ_q%wg\wensiaa cXitHe §hECEbhULeSih@E tARd hence, it
beconmes unbal ance, resulting in remarkabl e vibration. Mreover, operation

for aigaching eme se4acht ngh¥apeswos £CopRinisrf ek tafetswéeplmmn ng has been
heretofore difficult . Furthernore, in case of using propeller fan, as

showrdspddgbre 4bfhionghs 420 £i thies gneces safey rfoundabuld e fispace in

bet ween the suction opening 103 and a buil ding, there has been such a

pr oblrerbtiilaty er pazad lellenezaléars 2 dnsddezet payd lowext ff spenidinigetl0é n t he case
where such fan is used for an air curtain, because the fan cannot be

cl osel y nimaezbrorgrot 3o nzl [fiamgo £ @rr apel hendan typé utitmwdadpbbent s of

bl owof f fl ow being a characteristic feature of propeller fan cannot
conplastreiar dwg rignovedinearrk dials dul xast ¥o et IR Thast e rhﬂz%’% £repe so that a
bl owoff area is smaller than its suction area, resultin 16 Cct ober
20023811;9(“@9‘33\1@4%101'&@t%u@OWB‘ﬁéﬁdadéF?G’éﬂ-Pﬁn fReicda §-t’~'at31% pressure
involved in a fan is changed efficiently into bl owoff dynam c pressure has
not ?@FW%C@H%M“%@%% ‘b‘é‘éﬁlgﬁcﬁPécﬁr BBLEnPERYESR ﬁél‘evel ocity is
hardl y ensured, and %rfor nce fch as h Q@f(ﬁ%lon a air curtain
tannSUChE-CRs SReBd NSWhOPeaBepance Ll AT TR T B?l '1994 has

AR NE R A A R R e
a ScrOc':'er%gilnngurggcgtlsufﬁengfan main body 101 is mounted by means
of a part of a bracket 102 for mounting the main body on an
upper wall surface 105 of an entrance door. In these
circumstances, such fan cannot be mounted closely on the
surface of a ceiling, wall, cor floor.
Figs. 41@&) and (b) are side views each showing a mounting

condition of a conventional fan of propeller fan type, and

particularly aconditionwhere external windblows wherein Fig.



its performance and to incline the whol e equi pnment so that its structure
becones conplicated, whereby a size thereof increases, resqbtci)&goé' o)

o . . r2002, .
limtation of a place where such fan is to be nounted or suppression of its
performance, and that since its bl omgff wi nd expands so that it cannot be
used for an air seal. In addition, sPnce a plurality of propeller fans are
enpl oyed, there has been such a problemthat a nunber of notors having the
hi ghest manufacturing cost in a propeller fan nust be enpl oyed. 16

Cct ob 002 9. SUWMVA OF i, fi f th
or cocht (& RAGHT n SeRer BEFS BrGN) BRa o B DT Ao eFAESpEST e o
propeligt § 320 Al G2 INGy Ak i Bla 14 i Al APd KSp Bty gy member,
secon alr UC‘t nenper, a V\/a‘]l an a bl[ OoWo openl ng, ereln: e

prope}qi@gt%fcgsl}qﬁ;s A IEef Qi d Y ely due 2 é‘tr;géfi%m% Lo SRR Yei nd; - the

secon ct’ menber 1s disposed aroun O propeller”fan to guide the

suPPl e Wi raduoedt e | e, Boneld e 9a Lraithe naxiztid v fppn_end of

t he prope tthe "Second ‘ai r nber al so bei ng

for i ' ' - | f sachlaweff side of
HHArAL 89? grﬁ?}ﬁ ‘E’Pﬁikgﬁ ik BedRr 20 i@"oblalgw.{él%}“ﬁc@ heyc Y

t he propeller t an casing-is connected to the sécond air duct

_”Em%fbeﬁé%@%f@é&@ﬂgﬁebﬁgbﬁo%lﬁt anialilsy SRM Oyad NdsgalsSHr face that
i s coaxi al th the axis of the propeller fan; the first air duct menber is

housed rdk1 fh IoAit Ciakd Rthe BHuSiRRSRth ari0Wnd Bhe jael 8 fothkhexpeepghl er fan
with a 20 predeterm ned spacing between the first air duct nenber and the

propelilRy, f 3R 8RedfohRt9RBOSBNHAR i¥AN8RCRNh L1HEFPEOPLLIH! S8Bwo2Rd defining
a diffuser air duct together with the second air duct nenber for guiding

the supRl i fakcaMby ot éFga Bxi sn@f téPerasopakl ebohariicd~ (1 8et bl owof f
openi ng, defining an end of the diffuser air duct, is provided so as to

bl owsaife iRethetawihidld 5B Bhatrewd st aerglendindubabwisoinbe exés of the
propeller fan; and the wall is opposed to the first air duct menber and on
t he oppasiteénstie othehehéndstimi thelustumebercendititosesordn3in ai r duct
menber, the bl owoff opening fornmed adjacent to the wall, and supply w nd
deri ¥éd .f 4 0t heink & fhisewo &f withd haissbbenwwretfofs byn d hesbtedofd openi ng
t hrough a space between the first air duct nmenber.and the wall. 16
Oct obesige0Butside the room (right side in the drawing), a degree

of wind which blows into the room is moderated. In such a

mounting condition of the fan, however, it is required to

incline a direction of the fan main body 101 by means of a

bracket 102 for mounting the main body, there is a case where
; the fan main body 101 must be mounted again with a required

angle after removal thereof in the event where external wind

blows. Besides, the mounting condition in the latter case is

visibly unstable.

Fig. 42 is a side view showing a mounting condition of

a conventional fan of propeller fan type, and showing

particularly a condition where external wind is strong. 1In

the fiqure, although a fan main body 101 has been mounted in

an obligquely inclined manner, since force of external wind is

stronger than that of blowoff wind of the fan, the blowoff wind



10 BRI EF DESCRI PTI ON CF THE DRAW NGS The present invention wll be
explained in nore detail in conjunction with appended dra""ﬁé‘@%t bihsp@ n:
Fig. 1 is a side sectional view showing a blower and fan aceordl ng ?o a
first enbodi ment of the present invention; Fig. 2 is a front view show ng
the bl ower and fan according to the f4rst enbodi nent of the pr esent

I nvention in a state where a decorative grille has been renoved therefrom
Fig. 3 is a side sectional view showng a blower and fan according to a
second enbodi nent of the present invention; Fig. 4 is a side sectional view
showi i§ #Rd isieohba taPRPFRN MEEE ditddPhoWERE BECWAC RHDUEROA G he
present 16 October 2002 minvention, Fig. 5 is .a side sectional view for
expl aisr#idﬁg J.@sggﬁbﬂyawmg ; SO that externdl wind invades the rcom.

In case of a fan wherein a transversal flow vane is used
as shown in Fig. 39, there has been such a problem that a
sufficient draft amount cannot be assured, so that sealing
effect is not sufficient. There have been such probklems that
this type of vane has a fan efficiency as low as around 30%,
and that particularly discordant noise called by the name of
"rotating sound" as to which fregquency is determined by the
number of revolution is remarkable. There have been also such
problems that a vane is the one called by the name of multiblade
fan composed of multiple small vanes (generally about twelve),
so that .dust adheres easily on the vanes, besides a length of
each vane in the axial direction is long, and hence, it becomes
unbalance, resulting in remarkable vibration. Moreover,
operation for attaching and detaching vanes is complicated,
so that cleaning has been heretofore difficult. Furthermore,
in case of using propeller fan, as shcwn in Figs. 40 through
42, it is necessary for assuring a space in between the suction
opening 103 and a building, there has been such a problem that
a place where a fan is to be employed is limited in the case
where such fan is used for an air curtain, because the fan cannot
be closely mounted onto a ceiling.

On one hand, revolution components of blowoff flow being
a characteristic feature of propeller fan cannot completely
be removed, and its blowoff opening has a nczzle shape so that

a blowoff area is smaller than its suction area, resulting in



of the blower and fan according to the second enbodi nent of the present

I'nvention; Fig. 6 is an explanatory view for nounting a blo
according to a third enbodi nent of the present invention; Fﬁbcgggrsidyr?
explanatory view for nounting the bl owery and fan according to the third
enbodi nent of the present invention; Fig. 8 is an explanatory view for
nmounti ng the blower and fan according to the third enbodi nent of the
present invention; Fig. 9 is a front view showi ng the bl ower and fan

acoor df g 2, 0T s TBRM BROL  OLuEHE aDEaSE Sl SHA.O0 Byt e wher e

a 'decorative gril en renoved therefrony Fi 10 is a bottom view

Showi ng. 1y 4\ oMe1s AR 3 ACE 2l 16 difardien ki ctddipeBlp tlyddle

present invention Fig. 11 is an explanatory view for unting a

fan aCCOLghin 10 g dod b b AITIO TR e hEcIESERL 1ZWERL 1Y Y 121

an expl anatory view nmounting tthe bl ower and fan according to the fifth
gmgir g c?ﬂ; nat he JB EteNEhd eI d OPe 1 ¢ Pty 1351 Bapa Ot ERTLYEAQY ahawi ng the
performance such as heat insulation as an air curtain cannot
be assured. While Japanese Patent Publication No. 35880/1994
has been known as a technique wherein air capacity and wind
velocity is assured by propeller fan, there have been such
' problems that it is required to use a scroll casing for ensuring
its performance and to incline the whole equipment so that its
structure becomes complicated, whereby a size thereof
increases, resulting in limitation of a place where such fan
is to be mounted or suppression of its performance, and that
since its blowoff wind expands so that it cannot be used for
an air seal. In addition, since a plurality of propeller fans

are employed, there has been such a problem that a number of

motors having the highest manufacturing cost in a propeller

fan must be employed.



according to the fifth enbodi nent of the present invention; Fig. 14 is an
expl anatory view showi ng the blower and fan according to t kdteP 2002
enbodi ment of the present invention; Fig. 15 is a side sec??S%EJ v?ew
showi ng a bl ower and fan according to a sixth enbodi nent of the present
invention.; Fig. 16 is a front view showgng the Mwer and fan 16 Cct ober

2002 12 according to the sixth enbodi nent of the present invention. in a
state where a decorative grille has beer. renoved thereformFig. 17 is a

si de sectional view show ng the pqé: d. f-an < ing to the sixth
enbodi nent of the present in&gﬁpggg; igﬂLTéﬁﬁé“a ﬁgnt vi ew showi ng the
bl ower and fanaaeeefthhgg 0 &he idisd haepbodi et the theegeeseahvenyveshi, on

in a state where a decorative grille has been renoved therefrom Fig. 19 is

[ g 1945 .
a front vi eRFERohP nBTav5¢age oPLEVBF oFRE HRT FARPTBHIGAI ch have been
extracted an intgroalyyedreyhng.MeLar casing, a first, cthin plate-like,

5 air duct member, a csecond air duct member, a wall and a

blewoff opening; wherein:
the propeller fan is driven rotatively by a driving means
to supply wind;
the second air duct member is disposed around the
10 propeller fan to guide the supply wind produced by the
‘ propeller fan from the proximity of an end of the propeller
in a radial direction, the second air duct member also being
for separating a suction side c¢f the propeller fan from a
blowoff side of the propeller fan; '
15 ~the. fan casing is connected to the second air duct
member, the fan casing being a substantially semicylindrical
surface that is coaxial with the axis of the propeller fan;
the first air duct member is housed in the fan casing,
disposed around the axis of thé propeller fan with a

20 predetermined spacing between the first air duct member and

the propeller fan so as to oppose the vanes cof the propeller
fan, and defining a diffuser air duct together with ths

second air duct member for guiding the supply wind away from

the axis of the propeller fan;
the blowoff opening, defining an end of the diffuser air

)
L

duct, is provided so as to blow off the supply wind in a
direction perpendicular to the axis of the propeller fan; and
the wall is oppecsed to the first air duct member and on

the opposite side of the first air duct member to the second

30 air duct member, the blowofif opening formed adjacent to the
wall, and supply wind derived from the diffuser air duct is
blown off from the blowcff opening through a space between

the first air duct member and the wall.



and a first air duct nenber shown in Fig. o' ; Figs. 20(a), (b), and (c)
-are wind velocity distribution diagrans of supply w nd derj Geﬁﬁéﬂﬂkbhe

si xt h enbodi nent of the present invention wherein Fig. 20(a) shows a w nd
vel ocity distribution diagramaccording to the present invention, Fig.
20(b) shows a diagram according to a conventional fan of propeller fan
type, and Fig. 20(c) shows a diagram acqgrding to a conventional fan of
transversal flow vane type, respectively; Fig. 2l is a front view showing a
bl ower and fan according to a seventh enbodi nent of the present invention
in a state where a decorative grille has been renoved therefrom Fig. 22 is
a front view show ngBRDEFbLBPBCRIBDION aCF BKEL OPRIAWINGS t he seventh

enbodi ment of the present invention in a state where a decorative grille
has been rendhedpregertronveftgon28ills ke faxmiaitey showinrg ddw il ower and
fan according to the seventh enbodi nent of the present invention in a s
rate whénecangesoraenveighi eppehdedbéravirgdvedneneintrom 16 Cct ober
2002 13 Fig. 24 is a frcnt view show ng the blcwer and fan dCCOr'' ~~."*.g tO
t~":e SeVel:Figl k.ip & gideisacticnaloviewhghgwiagta hlawemapdedano: 1

according to a first embodiment of the present invention;
Fig. 2 is a front view showing the blower and fan according
to the first embodiment of the present invention in a state
where a decorative grille has been removed therefrom;
Fig. 3 is a side sectional view showing a blower and fan
according to a second embodiment of the present invention;
Fig. 4 is a side sectional view showing the blower and

fan according to the second embodiment of the present



in a state where a decorative grille has been renoved then efrom Fig. 25
-is a front view show=ng the blower and fan according to tRg EeMrtbo2

enbodi ment of the present invention in a state where a decorative grille
has been renoved therefrom Fig. 20 is a front view show ng the bl ower and
-fan according to the seventh enbodi fént of the present invention in a state
where a decorative grille has been renoved therefrom Fig. 27 is a side
sectional view showing a blower and fan according to an ei ghth enbodi nent
ef the present invention; Fig. 28 is a side sectional view show ng the

bl ower and fan according to the eighth enbodi nren~ of the present invention;
Fig. 29-0%ents¢¥e sectional view showing a blower and ian according to the

ei ght h enbodi nent_ of the, present. invention; Fig. 30 is a side sectional
vi ew showi nd ¥ blPowér 2aht=f FEATTR Ur nf- 0 1P AR 1D SdiS®EREYof t he

present jnvention: Fig. 31 is a front view show ng a blower and fan
accor dffg ¢ 2 4a%Rth agﬁ]b(;dinrréﬁlcoﬁfdlf‘ﬁe 5 &@mseicﬁagnﬁ“bﬁ\&ﬁie&f 8% is a
sectional view showi ng a blower and far: according to the ni.”. th

verti C?'ré
enbodi B/t PFESAE He&&SHt9vent i on;

Fig. 6 is an explanatory view for mounting a blower and
fan according to a third embodiment of the present invention;

Fig. 7 is an explanatory view for mounting the blower and
fan according to the third embodiment of the present invention;

Fig. 8 is an explanatory view for mounting the blower and
fan according to the third embodiment of the present invention;

_ Fig. 9isafrontview showing the blower and'fan according

to a fox_:rth embodiment of the present invention ina state where
a decorative grille has been removed therefrom;

Fig. 10 is a bottom view shewing the blower and fan
according to the fourth embodiment of the present invention;

Fig. 11 is an explanatory view for mounting a blower and
fan according to a fifth embodiment of the present invention;

Fig. 12 is an explanatory view for mounting the blower
and fan according to the fifth embodiment of the present
invention;

Fig. 13 is a bottom view showing the blower and fan
according to the fifth embodiment of the present invention;

Fig. 14 is an explanatory view showing the blower and fan
according to the fifth embodiment of the present invention;

Fig. 15 is a side sectional view showing a blower and fan
according to a sixth embodiment of the prasent invention;

Fig. 16 is a front view showing the tlower and fan



Fig. 33 is a front view showing a blower and fan according to a tenth

-enbodi nent of the present invention; Fig . 34 is a partial ottom
v iews howing a blower and fan according to the tenth enbi)é/dP?rfeé%?M%?m?he
present invention; 16 Cctober 2002 14 Fig. 35 is an enlarged sectional
view showi ng the bl ower and fan accoeding to the tenth e~rbedi nent of the
prese::t invention; Fig. 36 is a front view showi ng a nozzle frane of the
bl cover and fan according to the tenth enbodi nrent of the present

invention; Fig. 37 is a front view show ng the nozzle frame of the bl ower
and fan according to the tenth e:nbodi:~ert of the present invention; Fig.
38 i s acsecfiiagafovi ey st fJPe it g LpbR e iRFEIANE inventiorn in

a state where a decorative grille has been remcved therefrom;
Fig. 17 is a side sectional view shewing the blower and

fan according to the sixth embodiment of the present invention;
Fig. 18 is a front view showing the blower and fan
according to the sixth embodiment of the present invention in
a state where a decorative grille has been remcved therefrom;

Fig. 19 is a front view showing a state of a blower and
fan from which have been extracted an internally driving motor
and a first air duct member shown in Fig. 16;

Figs. 20(a), (b), and (c) are wind velocity distribution
diagrams of supply wind derived from the sixth embodiment cf.
the present invention wherein Fig. 20(a) shows a wind velocity
distribution diagram according to the present invention, Fig.
20(b) shows a diagram' according to a conventional fan of
propeller fan type, and Fig. 20(c) shows a diagram according
to a conventional fan of transversal flow vane type,

: respectively;

Fig. 21 is a front view showing a blower and fan according
to a seventh embodiment of the present invention in a state
where a decorative grille has beeri removed therefrom;

Fig. 22 is a front view showing the blcwer and £fan
according to the seventh embodiment of the present invention
in a statewhereadecorativegrille has been removed therefrom;

Fig. 23 is a front view showing the blower and fan

according to the seventh embodiment of the present invention

in a statewhere adecorativegrille has been removed therefrom;



a protection nenber in the blower and fan according to the tenth enbodi nent
-of the present invention; Fig. 39 is a side sectional VviewgHawh&iod2
conventional blower and fan; Fig. 40 is a side sectional view show ng a
conventional blower and fan; Fig. 41 is an explanatory view for nounting a

‘conventional blower and fan; and Fig.l34Z is an explanatory view for
nounti ng a conventional blower and fan. BEST rl C~-DE FOR EMBfD: I NG T~: F.

T wWE ~1=ION First Enbodinment: Fig. 1 is a side sectional view showi ng a
product structure of a blower and fan according to the present invention,
and Fig. 2 is a front view showing a state where a decorative grille has
been renovedriderzfroen ahfrennh vetwr ehowingnthal b2owel6 a@dt dlaer 2002

according to the seventh embediment of the present invention

PaR e

inastatewhereadecorativegrille has been removed therefrom;
Fig. 25 is a front view showing the blower and fan
according to the seventh embodiment of the present invention
in a statewhere adecorative grille has been remeved therefrom;
Fig. 26 is a front view showing the blower and fan
according to the seventh embodiment of the present invention
in a statewhere adecorative grille has been removed therefrom;
Fig. 27 is a side sectional view showing a blower and fan
according to an eighth embodiment of the present invention;
Fig. 28 is a side sectional view showing the blcwer and

fan according to the eighth embodiment of the present

invention;
Fig. 29 is a side sectional view showing a blower and fan

according to the eighth embodiment of the present invention;
Fig. 30 is a side sectional view showing a blower and fan
! according to the eighth embodiment of the present inventiocn;
Fig. 31 is a front view showing a blower and fan according
to a ninth embodiment of the present invention;
Fig. 32 is a vertical sectional view showing a blower and
fan according to the ninth embodiment of the present invention;
Fig. 33 is a front view showing a blower and fan according
to a tenth embodiment of the present invention;
Fig. 34 is apartiallycutaway bottomviewshowing a blower

and fan according to the tenth embodiment of the present

invention;



15 designates a propeller fan driven rotationally b™ a driv=na notor 1 to
-effect bl owi ng-off operation; reference nuneral 5 denotes £ Bglobauteh
casing for introducing air into the propeller fan 2, reference nuneral
denotes a second air duct nenber connected to an outlet end of the
‘bel | -mout h casing and for separatingyspa suction side froma bl owoff side,
reference nuneral 16 denotes a faZ casing opposite a bl owoff opening 104 in
a direction intersecting perpendicularly the revolving shaft of the
propeller fan 2 and the external shape of a section intersecting
perpendi cul arly the revol ving shaft being substantially a sem circul ar
contour, refegent® isugerahlSrgedctest onl Sk-ishapddwiingsthaiblaet nenber

di sposed in the fan casing 16 in such a manner that it is opposed to the
propel érd fan 2ceptdiagpredehernendd ephciageandofunde gsiesgnas a draft
guide with a larger dinension than an outside dianeter of the propeller
fan, reteerntenhunmeral 15 denotes a fan main body, reference nuneral 103
denotes a suction opening a side of which is_opened and the resulting
openi ng corFiEpdAdss & HER&ToY e pErEias haRErre TAMRedot ke PackaEk of the
mai n body oppos ite to the suction opening, reference nuneral 11 denotes a
not or Mﬁ%%@%%@ﬁ%ﬂ%é&ﬁi?ﬁj‘qmé“&ﬂ TR hotlort e RIS eMe first air
duct nenber 3 at a substantially central portion of the back 15a of the
mai n BSRPR T AT ence nuneral 22 denotes a fa.”. hclding nut for hol ding
det achabl y t.he proopeller_fan 2 araound.the_revol vi haft | f the driving
notor 1, rgfl@r‘eﬁgegﬁu?re{"fﬂr% Vdeer’f’otsz’gwd'inﬁf EéSrnaﬁggu%fa’agf?ﬁeﬁ’%et ween the
secon ir.d 4 i.sk-sh ' j uct__nenber 16
ot ob S B it AR et ¢ BN s Pt B ABSSa et SRR na

out s=3¢.,4La1eker of the propeller fan 2 and nounted in substantlal' _y -
paralﬁel théretfo, and reference nuneral 10 denotes a back space of a
centrifugak;gifigisey aasécustal resdieshiowehy. a Ad B €Iyt idd olkaving a

| arger dinmenSion than that of the first air duct nenber 3 is nounted on the
out er a g i EIeNEenbéeiaothé Blaweendrd Fanlavc i pubaiioHBesent eri ng
around the revolving shaft la, while the bl owoff opening 104 of the fan is
di sposefodiméhe sfdehefptéremai inberdyiqrosi ti oned opposite thereto. The
whol e of the fan casing is formed i':~tegrally into the main body 15 with
t he bel |l - nbig h Xdisng Sideisrruienal tvigy ddowinghe eropett tondlan 2,

t he. second air duct nenber 4 and the back 15a of the nmain body wh _ch
constPlewer ®2ad dé2Mal |, the fan casing 16, and the suction opening 104. The
fan casing jncludes furfher the decorative grille 14 to constitutes the
mai n body 15+ Tife 1deR F S VTN Y&e?’ssﬁg‘t’é’&ﬁa%ﬁp”a‘fqm%o t he
suctiq? qggniqg:g03.of the fan, while a plurality of vertically w nd

di re(& ‘?‘l“é ‘pla}ﬂ S a(rt’urrent pl ates) 17 are attached to the bl owoff cpening
104 of the.fan,i i [ [ a rql.l ' : 0 partition
ts bl ovoriia L ge HEFEAsAeR Sy ko i e L AR S BB P

propedy &l %%n/\d 2 d.f rQoh the decorative grille 14 and the fan s~, :ction
openi ng f% receives a force in the axial direction as well as the

di ametrical; di f£Glsl Qrﬂei?lﬁ'ﬁé'ﬂér?fviréﬁ gé+ abuak ihhes BoaRehkepnfan.
Furthernore,” according to the present propeller pan, velocity energy of a

f | owHfirearad hvdgaal. direction to the d;ametrical direction can 16 Cct ober
2002 17
BEST MCDE FOR EMBCODYING TEE INVENTION
First Embodiment:
Fig.lis asidesectional viewshowing a product structure
of a blower and fan acccrding to the present invention, and
Fig. 2 is a front view showing a state where a decorative grille

has been removed therefrom wherein reference numeral 2



be converted into static pressure by nmeans of the bell-nmouth casing 5, the
second ai = duct menber -~, and the first a.r duct nenber 313“(5%55&'2002

di scardi ng usel essly the velocity anergy of flow |In other words, according
to the present propel ler fan, a flew can be charged at 90" to elevate a
pressure istati~ pressure) as conparedlith draft along the axial direction
in a flow derived froma conventional propeller fan by neans cf the
centrifugal air duct 9 wherein a flowin the axiat direction is converted
into the one in the dianetrical direction in a bl owff space towards an
outer circunferential diriﬁtLﬁg extending fromthe gelginnuth_cgsing to the
first o7%5HGRACASNBePFCRALLE T MERAt GF nVRG tRRALLPBRLLYI BYf BafatBs™®f hi gh
air capacity, lownoise, and high efficiency invol.ved in the pr Il er fan.
Vor e SPRRTeY bty et b LaE Ao CP Ry SedbP gy L AFFER A Es TBBERE Bl car ded
usel essly in a convention ropel ler fan_is.converted hy the .centrifugal

di ffuse%é/’h??eﬁuitg?ﬁ?Bm%‘fgbi gaﬁﬁégs ra, lﬁﬁéggﬁylgﬁaﬁd‘é‘t é‘%ﬁtft i%(?eproperty of
t he present eller f i S V. Ai, r dipr i,on of which has
been c é‘r?gpeedpﬁ)grﬁat%é'clgér:f[#‘i?’S%%Ir%g‘%%‘aulsérd%f&é)u& gsggédt%ér&ﬁé:&etri cal
directi i i Ll £ ; h in.b 15, and
bl own gﬁh%e?ro%%;n%%@g}eg{vﬁ%g}%ggn%ﬁﬁé ?”&~ﬂo?%%h§é%%n%?§?ﬂt%Jg-}“{:lggxsi de of
Fig. 2683 kloalAtdng NAELY ol 5148 BLoML Biloulldshiueh dekecapaci Ly of the
propel I'er Fa tomaré% the Tower direction as well as hi'gh ~~_nd vel ocity
due topa ried_by C rifuga j L f r_air. du wher eby
the ai 7o Do bIESi oF ot 6 G S C T b ase T LT S eha 16

Cct obefn2@02 ik@calieve i ntiet@ exttifly ferwidndy dule rippeiheiieryadalinigdes with the
ffan casing 16, so that the flew changes its direction by about 180 to a

si de oShualfe dAchespacpellDepnffarn2 aoeht hefaxgarmilf $hspe caf a shootiodef i ned

bet ween the back 15a of the main. body and the first air duct nenber 3,
i.e., bntersketdngepecbroditularivaltheeseveavangt Kdaffitr dedngir duct nenber
3, and the air is_supplied fromthe bl owoff opening 104 through the
centrifuBaraarirddyr 2aFPMdgércHadk Spatevio. TrEPFREFROPEMEA3LsBown in Fig.
2, wind supply towards a side, direction col Iqiqges l.so with the '

sem ciFRUPaRST And 38T HYRRRY SIET U al FUTF METE SFaidt SEEREU 5D WARr eby t he

ir fl h its,di i on_t ovard ide. of th i fugal diff
A RAT CSERCEBatE 4D HSFFrBAnBRtREeh"f ettt BOMSS BACKS 185 and the 115t

ai T Ayl JEIber Bun i QLACL JOLHSeoLRE S LU0 ghatklaLL oy i, changed at

t he out'er*crrcunterenceé "of restair o _ ari’ flow the
di rectjon, of -ybi ch, Nas Peen 4 hilsr chargotkd siL0diem fad dkdhg blowoff
openi ng I?.‘)4 Ich”1's opened extending over the whole |lower part of the main

body kbiamoréPads tdie HRSYdIRG dah,f rewebbave fhhetbalal sonsisuis direction
with high air capacity and high wind velocity. Mre specifically, air

sucked Framdirebbagptrede idnectennspdl 10 3¢dddtesld sakangasoddridyd ow
direction. by 90, and further air flow noving in the dianmetrical direction
t owar @s sfidero £ whiizhess openedesndftha besultyire rpenibgdyoresmaindact ed by
means of the scroll casing 16 on one cf the surfaces in sides of the
box- t e Aty Bedereock nuwneril tiba deneteq a bagk cwhidst habmbodyrol | type
casing wherein it is adapted in such that a volute tongue exists, and a
vor t eREpLshdshit@etiie suction opening, reference numeral 11 denotes

a motor mounting plate for securing the driving motor 1 and

the first air duct member 3 at a substantially central portion

of the back 15a of the main body, reference numeral 22 denotes

a fan helding nut for holding detachably the propeller fan 2

around the revolving shaft la of the drivingmotor 1, reference

numeral 9 denotes diffuser air duct defined between the second

air duct member 4 and the disk-shaped first air duct member



16 Cctober 2002 19 towards a bl owof f opening, whereby wind i s nade to

fl ow snmoothly, even if air capacity can be assured ar,d no;

reduced, it is difficult to delivery wind to a distant pl aé%?)%o@%ﬁ%@@ez

di ffused wind blew off fromthe e:cpaadad bl owoff cper.ing exhibits
.different wind velocity dependent up®dn a position of blowoff opening. On
one hand, in a fan as in the present invention, a spacing wherein air is
supplied in the axial direction fromthe centrifugal diffuser air duct
defined between the semcircular fan casing and the first air duct nenber 3
to the centrifugal diffuser air duct back space 10, in other words, a

spaci ny Wi hets RAMBEIHEH@ FAFIRBSI RN @nd M8 SHY sP-altR2daeEs fdhber 3 is
the same in the upper half area,_ and further a spacing defined between a

si de vibiametermef fdith IFERLLIRE thiD 1 R8€ awn‘aaétlfﬁreﬁ@?t%n%a#d?e
broadened with . nuch nore invasion into the Igwer hal f area, so that

bl owofFa g htet it ereteropBr L8 L s LANG S NEBREAAtYLE BACHESRMARGL SRS, resul t,
wind is blown off while remaining air capaci té and vvijnd velocity as they
are bPSRIFREEFFEFHenBRESRASE AEAdIRFEW FESEBRESKP Y tred in a constant
direction wthout diffusi the wind flow after departing the same fromthe
fan, so thdt 53" oS lpé; M tho Yy Qi d"sd'fjprh Hiagh Y3 B4pacity to a

di stant. pl ace. Moreoyer, since the,casin ck space 2' _is defined between
t he f&%legaél F 155 ‘ifhé“% ?\rbgdﬂ'/scl%%‘_‘rg?%gt% cgﬁgp%‘??grsuph as capacitors
and i g CATRANAN.S, SATL ey LNt alNed L0y 1 e deal L0g 281 ng back space.

Besi de€§,” "since propel'ler Tan is a Kind of centritfug an so that its vane

confi Qlé?\%%iﬂrﬁd. %h:%jm %@V%# Wded hat, wnlf Ootabers 2002 20 of ot her

types cC an such as trans ow fan, resu_ti:~g in |light weight, and
no COHPEh%tgegoian ¢a% Pani Ss HeGYosed: c Thim ssuelo sivH ﬁa%r&@ur e brings
about Tow vane I cad so that high-speed rotation becones possi ble, whereby

hi gh pbkiedpaeit yppasike oheakened emten utolsuolf ths famesasindesconstituted
in a conpact size. For instance, in conmpa=ison with a line flow fan of high
ai r capametly integrieiligsihtgheherneanibody Spesidcarhededdhimeued with
respect to the sane aix capacity in propeller fan, and accordingly, nuch
nor e dasmBgzi heing poba i guide ¢f gheoprepekl abriazody athg secaaddi recti ng
plates 17 are disposed ,in such that a blowoff air duct is partitioned from
si de 2brseueti mempsrwideRddihrecbrek, 1Fa ot heRewdR 4B, Pafynghachori zont al

direction in the drawing. .| n order to carrg igne w nd EI own off fromthe
bl owcFI"SpeRrRE 2031€8 ‘e{aélﬂ'stﬁﬁfa BRBCE2SHRY | £° ne?RISERG THFTL4% ai ght eni ng

th i nd_bl t t he_bl, ff i 4, ~di i i di ti |
2 bl SRFRIRETLET of W1 SPROCAPARS HHELTLRY N SR G0 SPFoRR b hor f wind
Iéfo:gggg%ng 104 has

r, soO

vel OC"%}_N 1 Deyg! ¥?Oé:£n§@§t¥\‘fﬁg BLovy, fbé%ﬁpﬁg _heﬁleo\é% hat such wi nd

not Deén” uni rm ~e ey Interfere each ot her,

does Ju a i I Lotabype~fapnasc ok o t he present
i nvenﬁ%lhiﬁag/?ngs i‘dezglﬂaaﬂgleﬁgﬁteér&d%a%t er, QS%O rrgi nﬁglgdf;/@glroggi | e, and 300

X 75 J¥M bhoWpsh , OPeDl 80a dpIRASL 0fy dheredtiecalnd Wi irnehhates 17 are
di sposed in the case where a pr~~peller fan is rotatively driven at 2200

r/m ot atdonalrkegEUSTEYe s)anT atat agenel whetle BGowskewiieadnyi nd vel ocity
was obt ai ned. Al though the above 16 Cctober 2002
104 of the fan in a width direction of a scroll casing so0 as

to partition its blowoff air duct along the width direction.
Air sucked bty the propeller fan 2 through the decorative
grille 14 and the fan suction opening 103 receives a force in
the axial direction as well as the diametrical direction by
means of rotation of the propeller fan. Furthermore,
accerding to the present propeller fan, velocity energy of a

flow from the axial direction to the d-_ametrical direction can



21 described fan has bee.”. constituted in such that ti:e propell'r fan is
di sposed at a substantially central part of the main body fan
casing 16 is disposed in the formwherein it is in contact H’éﬁchdb%ﬁzéé‘f
body, and further the firs t air duct nenber 3 is made of circular thin
Sheet-like material in Fig. 2 and whizh has a dinension |arger than an
outside dianeter of the fan for formng the diffuser, while it is small er
than a dianeter of the fan casing to hold a spacing for asssring a draft
-path in the axial direction, a |lower half area of the air duct nenber 3 may
be formed froma rectangular thin sheet-like material. In this case,
however beagio pUbsEEE theodedeicid pres uopay aeahanofushebies NRARc kel ger as
much as possible in conparison with a dinension of the nmain body, i. e. ,
an out stdeifigadiptidye ekcbhd senididraabdan, casd e iffirist & $rndicear r anged
accordingly, insufficient~wnd velocity is obtained. In an exanple of the
above desmbeébel wirtdicity gd sicanrd imgy wised esallgeitty wabloobtmiareskdn ogase of ~

I 80 va.”. e outside dianeter of the fan. This is because a pressure

decr easEkow n tlmeomhen w5, siccoeddmgate theprésenttigeofanl ¢:0 fehe bl owof f
openi ng becones too long. Accordingly, it is desired to keep a fan di aneter
| arger av flow esprecte tehdmpedrean MoUEs@lesrate @l gwesisfu na felcavbit e

mai ntai ning a high pressure. In other words, it is desired that a di nension
of the pwessuelyas s dnipe mvk mmﬁ'aﬁuaésngot‘ge B italleddracmiomdid f user air
duct andrgpassageway in the axial direction to a fan dianmeter. Second

embodi rredtlow des ivedobepmopEe e pnal propellemdag By Beanseti ews eac
AN~ s hcw i 9 anet ~: e= product structure_of g bl ower d fan according to
Lhe pr ST RELR 85 bR IARISY § Thes Sine Eﬁ%&ﬁeﬁﬁ%aﬁéaﬁ EREROE i gs . 1

an3 2 are desi nate %gaH}e sane, re ronfgmg a:’hs as those in_Figs. 1 and

2, resd‘c—fctclo\?éfl f 3R° c?igl I% T 5% 5b e%l:oiftﬁ‘bcirhllﬁlg integrally
the bel,,| Mtgpgé% l:gagwid@nqnt B8 <2800 Anlr UGk sgRNDEL A L Bat hE

onstltutlon ) the use o eat i nsulating Trght-weig

mat er | @'xtsebxehnas ‘Eeﬁ\”%FleDBEHLMBGEﬁ cEg BBEEHDESeafEPH'aéeréHE‘c@as' ng 20 is
obt ai ned by nol'ding integrally the bell-muth casing 5 and the second air

duct npeRSErdwhD]éhe GONST iy 'c@@r@t:t@'ﬁstllcaﬁeé(\@ﬁfeﬁ%‘ahfl@'ﬂ gasing 16 by
the use of a heat insulating Light-weight material such as foaned

pol ystgegaeityn dobl neyweéf openhbghléfritheney aivaleed aln ofhd WO
anteroposteriorly wind directing plates 18 other than "a wind directing
plate p¥opeller faonne MdfrevsperifSidildposech amoune sifdeedbcdtgentrifugal
diffuser air duct 9 and the other is disposed on the side of a centrifugal
di f f useneagy wiyteh baask bﬁﬁtdlﬁ@atrdqﬁamsletllegﬁlufhenba\ owtfernd yorict 104 in
the axial directicn, These anteroposteriorly w_nd directing Iates 18 are

r ot at aBF@PR Al e R 2D HECAVEEELAGY CREMRARET M@ IR + Rt SN @EFiIT y in Fi g.

3, so that blowff w nd towayrds perpendicular direction w respect to the
aX| al UPFRRTHMC pr&ssagﬁemﬁﬁﬂegy AT GintS WA PREER¥ ‘ﬂ{é\ﬁleng In Fig.

, the antereposterjb]g w nd_ di rectl ng plates are inclined wwth respect to

t;he si BBSBF R RRYRS %%fbklﬁ &% 9%at the bl owoff wind does not direct

PLgnt down. , put fgggeasgsggtggw JHVAY Fas' BEeR elifnla (18 TRHD body back

centrifugal diffuser air duct 9 to the diametrical direction
is guided to right and left sides of the fan main bedy 15, and
blown off from the blowoff orening 104 of the fan in the under
side of Fig. 2 as it stands. Namely, air is blown off with
high air capacity of the propeller fan towards the lower

direction as well as high wind velocity due to a pressure

converted ky the centrifugal diffuser air duct, whereby the

air can be blown off to a distant place. In addition to the



indicates a condition for nmounting a fan in the case :here e:cternal w nd
blows. Since a unitary fan casing is integral?y nolded frogggdeat2002
insulating Iight-weight material such as foanmed pol ystyrene, 1 ntegration
and wei ght sav ing of par is can be realized sinultaneously. In the case
where a casing of the main body 5 hd$ been manufactured from sheet steel,
when a unitary fan casing is arranged so as to be closely contact the sane
with an inside surface of the nmain body, a strength of the nain body can be
-inproved. Accordingly, it becones possible to obtain a thinner nmain body.
I n the_above des%ri bed. case, rcgt a;lijon of the anteroposteriorly w nd
di rect #AQVEr at R F8S LERL B CREATAF | YR FratRR 8asT 1P BYP ot t88F i bund'& ful crum
18a of _the anterqposterjor| directing .pl ate_as_t.he iagztc of support.
iU’

A SuCKERG GEUHA (1 5P THBE o BLS Sl LS A 6 e ReRR R RS i
The probll Fars Paie BAdRR s RaEoer 10 SickiRg SoctT B AbaT F o5 Buol 1
tion. 19b .an Jnt di_at t] i . i t our,
Cespectiviiire PRoiRBARRERTE A oBEk LRB it B Fadelyid hE M osucken
from the sugtion pepipg, 103 takes & chraul a:shape. n,ap ares.of the bel

| - mout olg g ortdgi‘nall "shape™1s square, s OpenT ng surface

of the Ji|l, PRIy 2 fis:sszqﬂ'i‘f-gduéﬂ‘m{eﬂﬁegLf‘é'ﬁ%ég??%i:%.isnE g1pepfile of the

sucti on ora changes fromsquare to circle, ection appears in the

flow gothak o1 S60FdH eGS0t Lshdy thiec8ape ;i efy égtﬁfﬂgsézounds

wherein frequency Is determ™ned by nunber of revol ufion 16 Oct ober 2002
~4 as Jis Bhetossek &fpatd 1anNsvai el f as: sHeBeFaceigeas| windue to a
further reason where the propeller fan 2 rotates at high-speed. On the

cont r giypliyn thhards sy deadicesting ¢0)11ddBeecallbe sueki BgeR secticn is
formad Into a:~ earthenware ntrtar-shape covering the outer circ~nferenti al
part ekmtibkdrpudpel fen tasjindefddct isddeappdarsf hareling im Hody d6¢ti on fl ow,
so that rotating sounds generate hardly also. In Figs. 1 and 2, a size of

t he fwahecabinghenaineflpvwidhadigescirsndisedhten 15eWaeds & stlideesf| arger than
an outside dianeter. of the propeller fan, and the fan casing is forned into

a sub8h8meY AL ) A FEUFEF aﬁ%a?)‘éc*cé.as.ktsé?qcrf‘glQr%ﬁd’?%@#%@%’l‘ ving shaft

f the fan., | I d in. ti | | f [

ermpl ofBA M PERK RATE 18 oTrb R AL T e SOTUPTRaT | nBS PEFTer t han an
tside_di +=f I ' ' Pat ent

Pubi i FaFPon Ke d5aeort86aE A et MR L IR 16" S mce o

be 8 SPLLAkrbYBEE%4 Bnd BLrOCA0d acr IBha1ARCS AL G LOLRLEG A CI OCkui s
irection viewe romits air suckrng side, a wind velocity of bl owoff w nd

al Ongd%\ﬁi@fgﬁ.cgﬁﬂrbfﬁﬁﬁ@ﬂ R sObebher Il P W ngeReRsNgo1Pdcteaf Astidle On the right

si de, ower en the left side. In order to snobothing a flow with
respesiod®r & JpdreimytiDadendeAnes eiperedregniehddagobveerehé ivpliss remarkabl e,

for exanple, in case of standard scrolli.”.g scale of enlargenent, if the
vate Iitrer Gardi afetlee nasirobBy 13 s sectbét thet kbnelcdngsaio MewBOO0, so that
the scroll outline becones 1.66 tinmes |arger than the vane outside
di ansteows lof L dgeactopapkoyidig eacienf WawhaBigh adry aspagitwiand it is
rzgu~.red 16 Cctober 2002 ?5 . _

high wind velocity. More specifically, air sucked from the

front of the decorative grille 14 changes its flow direction

by 90°, and further air flowmoving in the diametrical direction

towards four surfaces of sides of a box-type main body is

collected by means of thescrollcasinglé cnoneof thesurfaces

in sides of the box-type main body to blow off the same.

Irn a conventional scroll typecasingwherein it is adapted

in such that a volute tongue exists, and a vortex is expanded



to uniform ze bl owof~ wind veloci~y cf a flowin a consta.”.t direction as
mentioned above. In this respect, although a.”. air capaciyy dcfiabbgo2f
processi ng somewhat decreases at the same rotational frequency, a
constitution of the present invention is such that a fan casing is arranged
.to be concentric-shaped with respectli% o vanes so as to nake the fan casing
1.4 to 1.5 tinmes larger than a vane outside dianmeter. Hy such arrangenent,
it is possible to be around a210 vane outside dianeter with respect to D300
mai n body outline including the fan casing. Mreover, wind velocity in the
wi dth direction derived fromthe bl owoff opening 104 can be uniform zed.
The redsorndy a ewe £hoPRG Lng R ey Wd 8 15 18de. =P 1 AESMORtFel t han a
vane outside dianeter is based cn such fact that 1.15 to 1.2 times |arger
first @vendddt air: CABAFLSYtRah A& SAHREDENS DR HP 7R &t TS SFE mum wi t h
taking a air duct, defined on its outer gircunferegtial parg and extending .
fromtHE é8nEAITIGHLtIItRr G8&LVEFY WLRE ©°td dHS T8 "CeREACRUgRRC2LEPT f user air

duct back space 10 nto consjderation. rF i is an_explanatory view
showi n§idifesach hind DEFY s°‘o’% BN oies %Y%a'?%*r;éb]rﬁ“é‘? 'n'gp%”cfh?tary fan
casi ng wherein a.front par t %oq%Picqﬁpag be%n attached a %%EILe 4 may be
di sassENBrEd SUEdESEFFRTY WP ON S It B5ET LB PRI UE PPSHAEOPLE r e

rear no art. may he easily _nmou to. the..rai d nd_ ssively
assenbﬁéﬂBPJ%tﬁééﬁhﬁﬁb FH SPGeB%ggngQSQSE%&BE%rgguﬁpgstégggges ef bl ower
and faps. _sh in_Figs.. . ) .as rei arts are
assenb??gaggggpété §%%gﬁ§ﬁaﬁggéfﬁﬁg pr;ﬁ% f%pﬁgigFﬁgg gpgagggggtantially
centray 184 £ OReh a1l §12<08L2 Rodyahackqly a box t f-~pe
mai n b%ﬁ€g§E§8§ sf%g E?Ew%?gﬁ%?gggpeneé by neans of spot mgpgﬁng, t hr Eaded
fi:~atjhop,0Ent BRel skRicIReN1a2 @BhVEAYiRBt BRd1lths sesyteditogtbe motor
nmounting plate |l by notor fixing screws 23. _Tn this occasion, a first air
duct reamEer33 o D ceatiEd gladgdifeus et i1i ¢ hinawttac Meakiengopl ate 11. A
unitary casing 20 is inserted into a fan suction opening 103. In the
presenin caseer tuerds taasypatdngcdsfhge@Obéswadn diheedaly caslidgngnd ntegral |y
three parts of a bell-nouth casing 20a, a second air duct nmenber 20b, and a
fan cadied immthedr2dec bynaniperudel ditheotame Porystupnae hadd aneal i ke.

Al t hough the present explanation has been made with respect to the unitary
fan caSihEREher anFraryngfeEReHPaaed arfargettinofuthet™ain a fan

casing 16 made fromthin steel er thg Iige,mas §e§§$ed to %hgnﬁ?in body 15
bef or @34% AT Mg'$ He- 45 TEsidnG 1T MPRT s’ oFoT AT IR R W tary fan

casing 19, the main hody.l 5 h begen_ pr.ovi with, for anple, a s rapper
or thg“"ﬁkké“%e 3 lﬁ’ﬁ&nggpgéﬁe c(’a“rrer"!ﬁl)ihna\éL gg&%r n%éb%?%}ﬁ'og“rp?fgnd portion
19b on .th f.Sd fdr j < 1N h the fan
suct i ('i‘lri!'nodgellfjlrlg %P%O%l,%éabl?%%eﬁﬁrl% ac?nﬁngr%#%tgdg??aﬁhgérsévo gﬁg shaft la
of theolnivi Ng iRt 8 bl ot e & ane 16l Xdnl iy 22r Jaipaalily, afd daaarati ve
grille 1s attached to an opened section of the main body. In case of
conducld 1 18} RILRABGCa &Gy 3achedRVafita ferdyst thadheied #1ou ke propel | er
fan 2 of the bl ower and fan, first, the decorative grille attached to the
sucti edneaitidyrddIircfa tdonstmint kdectionswiehoueddifieninghehoane fi xi ng
nut 22 is renoved, and finally, the propeller fan 2 is renoved fromthe

16 Octilmer 2002 aftaredelpairngnghsihe sanefirdm twhe amg $ot 6hat. i®~s c2scr

i bed above, in the constitution according to the present invention, it is
possi begoameepsigsibdieesy Skordly HAAdfah addah & ifpgaPRegdtryoRdidi on of the
product. Moreover, dust adheres hardly to propeller fan as_conpared with

t rans@é&ssAn T [RhdFen BErRgVATr t§ bEERIHUrasieSi 885KkadRaSPoAOfLYust i s

uni formon the front surface of a vane. Aa a result, there is not
nonunfeérimead q%%hﬁtheoffa&u&as&&ﬁe}gdai‘ FH€ TAIHRIPAY €t on unlike the
case where transversal flow fan is_eqploggq,;§o t hat mai ntenance therefor

i s eaSyeCh¥ iGf BASES L 26heR RY Wt SAd T 17 OBRPEENES S ui | di ng, as
in the case~of, i ntenance, first, the.decorative grille 14 is renoved,
then,th€°ﬁF6é€E%bﬁnf§ ezfF§“ﬁéh89e8?5hﬁ%gﬁafﬁn%P%: dition, wall nounting
menbers such as, _wood, screws are _insezted intq nounting_holes, each of which
does not aﬁ\?ér% Sy %W%%tprgpg%ggﬁf%nntlgfa !tkﬁégbq‘oﬁéptﬁgauf’g *#Psposed on the
first_aiyr ct r t | : d i.n b be secured to
a vvalfosﬁ?ggclet{sggt%i‘f?’g%J?ldg-,ﬂ:oapgelﬁl\oirﬁégvﬁgﬁge%%%r@ﬁ%idngg%%%&i ned on the
mai n body back 15a which correspond opposingly to the nmounting hol es.
Alternatively, holes for securing main body through which ceiling nounting
menbers such as wood screws can be fixed have been defined on a place where
the bell-nmouth casing 5 on a side 15b of the main body is nct disposed, and
a blower and fan may be directly secured to the ceiling surface 107 in a

.. o .



16 Cctober 2002 28 in a sinple and positive manner, so that netal
-fitti.~.gs and the like for nmounting rmai n body becones unngressBén2002her eby
it is possible to nount a blower and fan main body in a inexpensive and
light-weigr.t manner. Third Enbodinent: Fig. 6 is a side view showi ng a
-state wherein a plurality of bl owerland fans are disposed and nounted at
dis tan t positions in a room respectively. The right side in the figure
shows a usual nounting s rate for functioning blower and fans as an air
.certain wherein a plurality of the blower and fans are arranged
continugusI% in paralkgL to_each_other in whi -reference nuneral -
\3 & L

101 d8&i YrAGESCHPe 3PafRC o%l?/,t.rarrésf"eerresraclg%h’w_faﬂ' TREReF 19 1 03

opont gt FoFEFRRASRERPEr EECHENEEREYER Banartided 0SBt r ance
door, | . d £

nuner ar 167 it catea e g EoP R Bk 3R S A e Ee U oor - “and
referepg Paggégr;r&?g?gﬂossgcae%bﬁg%iaceww%gpbOOnegﬁngw respectively.

In this arr n I'rectron o oW ng w I's su Rat air is sucked

from té&%‘%{éogaﬁpg@iﬁgtggge f%@eﬁaﬂfdéﬁé’ﬂsf ni@oﬂi%g E?"‘BE part of tr.e

dr awi ng he air thus sucked 1s supplied fromt owof f opening |04,
more speGdiGaldy. ifid domputekead Ay, t berf apsdiapasedn Eo?gﬁ’:k?ﬁ | over part
of the drawng, and a direction of the air to be supplied is changed into
the oRg miaCh jinee FRETdCWAhite ke dbpesitpn ehoSteked Rigndn this ian.
The air thus suppl' _ed 16 October 2002 ~9 is used as suction ~~rind for
anot hefotfaai omalnsedednchhebe achievedBwi@R. r & pyof fto-whengdahe s he fan on
the ceiling is sugpli=d to the fan for an air curtain disposed on the

ent r ace@addery 106 paepeltlerd diami rrod aticrg ddingdy ,Amuahntriore manner of the
fan for an air curtain is such that a nain body side a 10la opposite to the
suct | gewogasiing LG3pessiipdef-an mai n body 101 is di sposed so as to face the
same to the upper wall surface 105 of the entrance door, and the fan main
body 101 ma§ e mBunf@dr ABEASR % WwheireidiTRF R pPhatgsse’ arei de facing
to the ceiling. 107 of the building_is. a crimi n body si.de b 101lb opposite to
t' ~e BLBRBFEIoPRNT Y, IR b2 H@"’Pgl“l AEF ndBoUy-SLER I Gt 4RESERR™f i gure, the

f .the_| ef per, . L d f feedi [
(ol CRiSFory =it o dituueesh GReFECaPY. | B 2{;@5% R Fhar €579 room 5
case. "R SFEE FErREL Lo, £E F0e (IR, MRkl bROBRER e, i de b o1 b

is faged,t I i de: [ ; ' dy side alOa
is face dtbg'cwl’goggiﬁ%(é%(%%@%‘p{%%BES?Fngig@ggaét]%al%Qt%ﬁe %nctborfai n body 101

can b&Cﬂ@%@b}ésm&gﬁ edrt ot Ppidh tdrei mplch eSwihaaeL kP cardrEbg i | ing 107. In
addition, s=nce a dinmension of vertical direction of a fan is determ ned by

a di nehswenf ofpen imgel ©f , i & 5rerojred |weridarecd iomg lllye aablatwodifr ecti on, the
fan in this enbodi nent may be constituted in ath i n profile, c~Thereby

direction of the wind, and further uniformizing klowoff wind

velocity. Namely, if the wind blown off from the blowoff

opening 104 has not yet been uniformized, they interfere with

each other, so that such wind does not reach a distant place.

In a prototype fan according to the present invention having

¢ 210 vane outer diameter, [J300 main body profile, and 300 x

75 mm blowoff opening dimension, when thewind directingplates

17 are disposed in the case where a propeller fan is rotatively

driven at 2200 r/mrotational frequency, an advantage of about

30% elevated wind velocity was obtained. Although the azbove



a dinmension protruded fromthe ceiling can be suppressed, sa that the
resulting fan cones to be in a state where it fits suita~l j 1 ing.
In the same figure, a fan nounted usually as a circul atory??altcfblgﬁzggat ed
inthe left 1 ower part 16 October 2002 30 wherein the main body s=de b
.101b is facet to the floor 108 of tHé building, and the main body side a
101la is faced to the wall 109 of the building, and thus, the fan main body
101 can be closely mounted to both the floor 108 and the wail 1C9, whereby
-the fan can be stably settled on the floor. while the above description has

Pecn TS B Yy By LRSI P Lk sl el alang yal [ o
e0m 352 Wl 8 PR iledgamenn beneLnl Ly Lusletsd oY an
ros PORRGEERES, s bSrLRRTY BRI R e (0 8
upper, Loret MG AR Al el W Igehs [ el paL Lpnady

an e”t&@99%9:99&»—*Bais”ﬁ’Eg?néfdactbir“c%’lfaizg‘&rzﬁ | Ofee DUI 5 Ro GRAIWL L CAT 94

configuration, planés de y two or three entrance doors can be seal ed

with _Cﬁf'%i. RURHE Ik iTH Gik &l & Nfle SHDPH Y WG {8 SHEN P JBIWRE bRk AN ai r
curtain formed by such circulating supply wnd is applied horizontally.

Furt hes fofe feiCoz €6PREhgaiesl dilrane eaetaineait el EAAQR eF0PRafACIi NG tO
the outside is indented towards the interior of a roomcan be al so seal ed

with cordidmeter fopweind MimpRlas wWgndol hoddcar gpaeenyi £br t Hessaimg manner as

t hat described above. Figs . i (a) and (b) are side views each showi ng a
st at e oidrafimpan® dnbtheweridnditrention,aarlowed &ial fuaeeaant gegticul arly
showi ng a case where external wnd blows. Fig. 7;a) illustrates 16

Cct oberi2 B mentoas a3 vitay e fvimovest f£ atinr ec triegrt anigudiamed thim a fan ~; ~ai: ~
bod~: 101 is allcwed to direct substantially right below as in the case of
Fig. Sheaaroidka magregsiakheln §hie FRFeushpHeEer eiahePuBSEABe where a w nd
directing plate disposed in_the blowff opening.is arranged vertically, or

a cas@iE@temEinthE BFPRELIBE IAMIRISS Bf BpECctP T $95.2 7 MYCH RPustrates a
case where the.fan main body. 101l is nounted_.in accordance with the quite
1 %ﬂg]éﬁo‘%/ & % ?Deoc%:

same RETTF 141 F PSS FERUTOR RE WHB AR ng Prate is
i nclinped A i | f i Jdi a4 €. .th id f
oxt or A5 OhERFEE gL AR L L End etk kR el £fn B ld 1 38t i g (o)

the b i [ Is die ; L S f 0 | ef t
Gl do. PRC RG=0 AA ] "By ANUR hal B 2 et ne B rhal® i nd | nvades

the T@E%i@&dt.h?IQtah\eéxQﬁ?ﬂe JdfNtRe HYMRId BEs St ah &1 @lrokBe ybans4mi n body shown
in Fig. 7(b), since blowff wi nd has been previously . directed towards the

outsi g8 Qfinkhoeloemt(ri g8t ostaenédd {ha-haWMa) 186 ¢80k e f iddvasi on of
external wind to the room decreases. In such a nounting state of the fan

mai n doeyetarpr Hiremieh.i nllass dis bpcextseragrasisndecdacheases ied by such
sinpl e operation wherein a wind directing plate 21 di sposed in the bl owoff
openi blgei makRrRdqy i ridingredn 36rtdRetifram thef froi eptthe hiwdiofif a direction
of the wind directing plate by a user in the case who=a external w nd bl ows
af t eroP@RLAg b%'éﬁ“?ﬁ)gﬁpewﬁ‘ie AET SRR HIdy it BEsdpgésedatank@rbi ng s rate of
a product is not constrained in this case. According to the present

enbodt nEAt BFERHET IRERTTONI TR BFTRETT orf O BROMOPFSRITO EdntBe changed
V\Ath%%o&egg%r&ggd n\?lgzl.{écrr?atinct%i%inag a high pressure. In other
words, it is desired that a dimension of the main body is the

one which assures to give the minimum diffuser air duct and

passageway in the axial direction to a fan diameter.

Second Embodiment:



16 Cctober 2002 32 o'irection for nmounting the main body, so that
-ccunt er: neasu=es agai nst exte=nal w nd can be sinply achi el’ﬁéctoh@rﬁdés' o]
and 7, a plurality of fans are connected in parallel to each other so as to
adj acent a sucticn opening of a propeller fan to a bl owoff opening of
-another propeller fan to forman ai #2cur ~ain by blowoff wind flows
delivered froma plurality of fags. In this arrangenent, wind is supplied
fromthe bl owoff opening 104 in the whol e bottom end section correspondi ng
.to a fan casing of the fan main body Z01, and such bl owoff openings are
successi vel y_di sposed, wherebpy_the_whol e.pl ane_can_be covered _a .draft
flow. Moreovetds anfaidf’cﬁ?f‘a naSérﬂTﬁa élgb’ i tfvé ggéf"f’? FBF‘ﬁ‘E‘%‘by bl owof f
w nd s | | ed fr f an_gasi .havi I MW Ib.ar ct..to the fan at
ng:ﬁctduéjt e ur.aet%.\?%ib{lgw@% a3 fsaf}?acc%%l\%g{ to ‘ﬁisaé)%rﬁ&e%t

a const cal n& Vel ocCi ensuring ‘al r capacity an VEl ocity

thr OUQ.}lntJE%‘pf&f@hle‘ifeifna'ahteo 2m& Hmdd -Jﬁwlasditgzg‘éﬁe%naﬂ'f dugt ..Fig. 8 is a
side view 111Us rating a sta?e. of 'nounting bl'ower "and fans 1 n a combi nation
ther eofy 237 RAGEHA by $hAage! Psfaeagcgﬁgsaﬁte%&%r 98! cubod bhows

i ntensively, e case~“wr:.ere an openin g I'n an entrance door is

high. $aia the hacks Lka ol dyn fan,ahacBedi eanldhsang ghosgly is contact

with each other so as to - be adjacent a bl owoff open=ng the fornmer

fan maRrBedwdt Oy aAldieg Bhewsth ppatd18eif4mehithh@abatt & skan yi n body.

accordingly, a dinmension of blFlowf?T wind in the axial directi on cones to

be abogkcbgaoaitescd ared@er I0ihheHe igtmytsidyt i¥n RIOweLl, Wby .thedbecones

about two t lines higher. In this s ituation, ev en if intens ity of eater

nal =~ugd ¢85 a dparkibhsé el atinedriem wivdinasmaneectiall scobfdfs fioathedue to

ext e=nal 16 Cctober 2002 33 wind into a room decreases. In th=s

arr angeebystynehan \Rurthermprdeaiunid@ny fan adminpdm sucksaanedfrom t he

room while another fan facing to_the exterior of the roomsucks a_r ferm

t he oub¥immlding HatessallDefdsdbal 1l opent Bpeds g heiagid the eaAceadce door,

the fan main bodies 101, 101 are disposed in such that a main body side

101b opPoHUE MEMARE Bl dRoFPeopRnf htuBkoR P e dckH ef! BifeWPad AR H bodies

faces the | ower end surface of an ugxper wal | 105 of the entrance door.

Parti GARr$dS 1% 1hiky arhalydieht 2 e sttT i o Dl Bide&dhd fans is

di sposed on. a cei ling. wher the interior of,a reom may b rtitioned by

an ai Ut h SP5ksae%g?3T8d§%\igFé'§rﬁﬂér'e' P’éia?@%%ﬁ%l??f’gﬁg’ywaeﬁdg&r equi red

from or i ahy | .and further an
e A e A GR%a10l0 2 AP ALSR t@%%lyggmngy aihed:id

area oning 1's generally opera ivided into

sui t aby 16 SACHIg0RS hekt PREE 2Py idng 2Ry nlr badewal b, Foar t hfarhedi ment: Fiq.
9 is afront view showng a state wherein a decorative gripe is renoved
from angidwerisblddeebsaddohanhaceodélid® 4 @ drdiar iphasantd ifreeerld @iy and Fig. 10
is a bottomview of the blower and fan shown in Fig. 9 viewed fromthe side
of a klucawof né~en o3 Hedd ishéiepdsediereithet sédeant < arpardfugads t hese
shcw~ ~ ~ the preceding figures are represented by the sanme refere.”. ce
nuner dlif fuserthede gretduioiy Spape 8. tRep erehtiom;theebdlow2E fdeskgnat es an
endot herm c-exotherm c material disposed in the bl owoff opening 104. Since
t he eRdSthE?4ila ehoekdad ¢imaisral Zhers JusriemReRIiralewphdce where wi

nd veloc=ty is 16 Cctaober 2002 ) ) . _
directing plates 18 are rotatable in the axial direction,

namely, wind directs vertically in Fig. 3, so that blowoff wind
towards perpendicular direction with respect to the axial

direction, i.e., the wind directs right down in the drawing.
In Fig. 4, the antercposteriorly wind directing plates are
inclined with respect to the side of a main body kack 15a, so
that the blowocff wind does not direct right down, but inclines

slightly towards the side of the main body back 15a which



34 t!~. e highes t, good hen t exchange ef f is iency is a trained .

‘Besi des, when, for exanple, an elongated rod-like sheath hegigiodes202d as
such endotherm c-s:rothermc material, effective heat exchange Is

achi evedwi th respect to supply wind, and the blowff wind is scarcely

.af fected, because the endotherm c-ex@thernmic material has el;ngated

rod-li ke profile. r urthernore, when a sheath heater is adapted to have
U-shape so as to extend the sanme froma substantially central part of a
-centrifugal diffuser air duct 9 in its axial direction to a substantially

central, ﬁa[_t of a centrifugal diffuser. air duc t, bagk space ey lhits axial
di 1 ect HBHLCRRE S lcE N A Yo BIIET 178l IR 17 oeE 990 SULhESS

endot he[Fi c-exot hecrl{g %wnateri.al : vvhentt e,_rmrggalcs Za, . 1la ‘gel aceqd, on opposite
ends of “TREMEHAHAC FeS* S ard sRe? S Ed Y o P e Bt 1T ¢t th a | arge

_ are e £ oS Bre o2 arge
wnd ity eRbmuE Phe H T IR G s e PO P B R A T Y ©

si gni ff&%ﬂ%ﬁi r%%%?sntg)&g{lg{,g%i@feig@a@lo%%kﬁe&gﬁ&‘%@é‘%nﬁ?&fﬁiﬁ?@s Jyen a part

of a wn S cut away in-the vici of an area where

the sheath Jieaf &l sexhiksnebl® 19, NdrJidae 208 Ph&LE o éag%?aéf egked

adversely by heat. As a result; an air curtain wth heatef function having

hi gh heat:erb6dpasi hys ColeRemsRAshttuied. roomt BRbeSUSHe@l | GHEnTAI N Ccan be
effectivel y used as a supplenentary heater in winter season. Ref erence
numer ajn iA% typ fargcaPifdgsigratremqiasepenahl beselayul weewektcat ke duct

W t hout conta~.ning a scroll casing 16 of a box type main body 15 and

di sposatheonitie &1 dasddjeacantfacel @ fOthebmrid0B2485 acsthendtowwf f openi ng
134, reference name=al 25 as open=r.7 and cl osi ng danper disposed in the
secondhlel ovadifrf kddy diast bearidn@2Bwedy odotbriliiogkingisebecomeshi ch is an
opening for a bl owoff opening of a plane of projection provided with the
endot PesFilblebepbtAin adibdmngar paiakedihi cRnBINERBOES rdfbedhe bl owof f
opening 104 adj acent to the second blowofﬁ air duct 24, respectively. In
this SRFEmgEREATICR PRANDRNET OPRSFErdd TV oM PASE RN DPSRSEf air duct
24 is herrm%ly ex%algped. Accor.wgng to the constitutjqQn as %scri bed
abovel8t fanrRe it [ FGI2eaeBF dndr Phifd &Y ARGUDBE It TS P8t ary fan, i,
e. , cool w fan Jjn.. for t_.Q0 0, application
ot hergffhta ea#%%o%usr%éa};ln?ﬁ%%gg?%fﬁf%é&agelaag:c?%gt%heggg Q“tf §fp‘| may be
enpl ogﬁgpg)s_tq suppl enentary heater, and in this case, warmair supplied
fromt second bl owoff air duct 24 nay be used for defogging a mrror.
Fifth Enbogi gBRkin&if) seddid® &¢ &Q{émﬂa@-\ﬂaﬁwcﬁs@ﬁﬁ‘ Ng @nfnoduct
structur a of a fuifther blower and fan according to the invention wherein
the SWerceUPINEHNtSn afadttnatvare e tprecediped brgu=€svartngegHesent ed by
the sane reference nunerals as those of these figures. In Fig. |l, three
bl owesutend imnsnareronaicoted of thpagmbpelldmfeactamt hencermlduch a nmanner
that a suction. opening 103 of a main body 15 is disposed adjacent to a
bl owstf apsucking $9atodbnahd2her PAdwaL HorBctipn ALH,naadblagwer and fan

di s~I csed in Japanese Patent Laid-Qpen No. 313603/1994, the nunber of

bl owekn@Emed hate oS 9t EdmneEt BhPT hafke & R Ifr £oaitREAsi on 16 October

2002
respectively. In the shape of the bell-mouth 5 shown in Fig.

1, air sucked from the suction opening 103 takes a circular
shape in an area of the bell-mouth 5 although the originral shape
is square, since the cpening surface of the main body 15 is
sguare. In the circumstances, since a profile of the suction
flow changes from square to circle, deflection appears in the
flow, so that discordant noise called by the name of rotating

sounds wherein fregquency is determined by number of revolution



36 of frontage of an cpened entry :ce docr 1G5 =n a b;:ildin g. Dinensions
.of the bl owe: and fan in this case is such that a width Ad 6ct386r Jom2 a
height B is 300 nm and a depth Cis 180 mmwi th respect to vane outside
diameter o 2i0. On cne hand, in a conventional blower and fan of propeller
-fan type, a width Ais 1B0O mm a hei%ght His 220 mm and a depth C

i ncluding a mai n body nounting bracket 102 is 2~5 mm wherei n a di nensi on of
the mai n body nmounting bracket 102 is 35 nm A ratio of air capacity in the
. case where a size of a fan is changed becones a ratio of vane outside

dianeter to _the third, 155) " / fit
rot at iGhdf °r—%&§ﬁaﬁ's§ & NSenarstsad, 288 AR T TANBLA G Y Uer and f an

to be, 1/ b bout 1.5
i mes IRpe e T %snc")ﬁr“e%‘%ﬁffﬁ%apwé%'ﬁa‘?"%.%"‘9%?”&8?5 ar e

requi h%.%hb%c?aeécan 'ﬁegh%.ol':on rgr;yﬁggg PRLf (AREEYS- £ CR I:Q?_zq’élhﬂ hand, five

fan nali ivé nofors are requrred 1h cohventi onal

bl overg ;30 tzae JA it e d ﬂa& %%Crféﬁ%$%¥#é§‘;avf%qfﬂ a{o £ the bl over

and fan o] present” exanple, the nunbe not or be used

whi Chmb§~faeesm§te e%REBth ethe aaeuf:a@ty&@afeceﬁﬁsdfaﬁaae d£queed, so that

t he manufacture costs t ensel ves car. be al so reduced. V\hen a vcl une

wher epRoBLoWRE 284, fdi¥lierdi® dapbasts! A@gl:aw GORBAr &6k £ Bo$UHAlJWON space ALL0
is requifed to nai ntain in a conventional blower and fan of pr opel | er pan

type. sbnthEESrbeaﬁeﬁ§ séhnae gehekgbe BErthe susbion space All0 is reauired
to be :50 Mmin Figs. 16 to 18, it results in 300 nmheight x 1 80 mmdepth
in the presgntigxanplaeyd @hi hesiteresuths fan [2Ming i Ghkeobedt2002 37 t

150) height x depth 2.t5 mm if a wdth is the sane iz bct'~ the cases.
Consedirett yonaigonsde Iegutoell. Jotinesthdtgergtald aan i enthider esent
exanple is only 60% as conpared with that of a ccnventional fan. Fig. 12 is
a perdpureter of ewWisrrmnr] e pricaucanst chet §R8 6BE atdieds biowubi ni ng bl ower
and fans described in_Fig. 8 wherein the sane reference nunerals as those
of thEV§R ecEHPRGFTdatdy HRRiGREFR. #He "R CEoMHESHBA 3a4NEHE % of the

d f ted h t hat
i SRR Bk S5 Bl TR 011 0B BppbSPE £6% th892§ e?s#B@Zﬁ?ng 108 of
f d .t hat f t wh th
cuct 1% 'Sfoe;@ A Baro8ra 4Rl Fofien” PecRY Fang Tl Rd 2613 c8E0d" (i rect ! on
of ey l%rgﬂqssg%hk Eéqa e s ]12a'rr?aers%tha‘?1f hhes@@smsdmm%g 8¢ in parallel

to each I'n suc manner suction cgening 103 of a fan is

al | owe m&drfaqeag Losarbkeuofd aneiide Hd Hfr anghlientligh Which

corres s to that shown in Fig. 8 is further connected in such a manner
thatneachs@%obagba OppRSiie dakd B ezeCthans OpsDL e Ninp ikamake super posed
in a longit~d~nal direction ~~The=a bl owoff openings are aligned. Nanely, a
set it® banstsipivaddtype Aschinthatiroceoptan, eden vénésrxreshovated Fig. 11 is
co™nected with each other so as to face closely a main body back 10la to
anot her c et kv boel ¢ irgck ivalaieved froasits aig sicking sudad asuppdied fromthe
bl owof f opening 104 in the axial direction becones two tines larger, and a
Wi nd"@éesd-rtﬂ’y cfe&dprs £4] wépdt %Oﬂgrr‘ééel‘di‘-@’eh djseqieint oved bove, such
arrangenent is effective for inproving a capacity far blocking e:cternal

wi nd® OI’BféC?BﬁEF“QOICPf 38 F”‘SE%E(?W@%ereXPer% WL PSS R8T csl ar | v

re: na=ka ve descrijption a’\ellke air saal with respect
o A RnepReonetl A e f ot OaRel R e Bl % 1B kB YR ton cort o,
therg are fact 2 hospr tal which

requl Peg nglt Lgus:ﬁb?ﬁegiﬁgaefbr ?hle?%’b?t?“he gsn"? Cﬂ/‘é‘drnsg “Pn such a
Si tua ggk lér{g_refgfe caielsﬁxv%rgroef %It rl'dl E{:Pﬁfl ﬁsreeaqlé' red in a

specT fon Tn roorh way SRt he thi's case, useful

IS s |ve?$ eggggpl gfbﬁéemlga&l &1 8 0N eIJ 8l oa.naov\hr ch is driven

rota nof o ar v ng hedns or f7an, suppIT es overdraft

del 'gfsrseéfsmms Soedd oy %@emm it ggﬁgxmt%ﬁra tieq,5hE0ugh a

di ffuser-air duct towards the outer” Cir eren irection froma

vi i pet¥nel ArEERAnals L10eqdF Gl Bhelihe WREeRX WAk ngna high air
capacity and a !sigh pressure can be 'supplied with ow ..”, oise. when such

Wi nd-gd s $#(EM@L@WEn%rQBhﬁ-ﬁddMNEEfaﬁpﬁiﬁlﬂa4$aﬁh0€dt(Mb Q@euen@dof fan casing
of tre fan containing the diffuser air duct along a direction in which

bl owof f wind of the propeller fan is in substantially perpendicularto the
ax~aldirectiOn,' tbecones possible to supply such wind to a dis rant place.
In other words, when a supply air flowis formed fromw nd bl own off froma
set of plural fans obtained by. such a manner that a plurality of fans are
connected in parall el ‘to each ot her |n such that a suctr on openr ng of a

. o Y Y o



16 October 2002 39 plural fans 1S arranged whe_ein another supply a:.= flow
is allowed to formin another direction fremthe latte: seqg@fciddletbdid2 f ans.
when nuch nore conbinations fromthesa sets no:e than such two sets are
prepared, a continuous plurality of planes can be fornmed froma circul ating
wind starting froma set of plural #ans to another set of pl~:ral fans, and
fu=the= a systemwherein a certain angle is given to a suction air
direction and a supply air direction can be obtained. A closed space
.defined in a roomor a hal 1l~ay through which passage is possible, but
which can lock the interior air _may be established by only the above

descri BRERYIPERTOF B Qb it AV ¥t he Sitdemldd 1@ RalFP N§tefdce.

Mor eover, when the systemis conbined with air-conditioning equipnent for
use i MAVERETEARI 3G ,l%’b‘%ﬁséri?c"’a‘-’rr dPedRitAigr eaPEGEr e FBRPUS O/ 0f suppl y

ont am AP R BxbaRLEI nE BRFETTa A S e eaAd 2cthl hB%ai r ol ean
Const A P Sk 41 S RATIooge 2 5 ARt 1 afnert N LS abl e wi nd

ot at ABVETH T oY EHCTh G e e e CRaNGecs MREPEBTa T8 PRt on of supply
i PEREER AR R B of At SRty B BB e d b i

the ppegent hnyepsion éitﬁnéss 181, I&g;egahnaa% el adlapeel £f vane is

made to be”l arger as nuch as poss I'n conparison wth a size ef a box

pr of i fan, Thi s.kS;be i .y ... Greases 16
Cot obef 3065 2006y ShCatt of o di ot ar ot oty o qr R e 2AY ban€ PO e
if a setathendiaheeddencyhi sespecear® MR ohohaiaasssy bAt1tiRkLs reason, a
diffuser air dLC and a sem circular fan casing are disposed in such that
suppl inedluding tdle HDavedasdnhge choremtent edntiordilomitof intthe wideh w.ereby it
beconmes toss=ble to supply wind to a distant place w thout decreasing a=r
capaciiyeanioni derieedcirgn Due dlowe bbspetingtldde can &ef an wherein a
notor is contained in a vane of propeller fan, a thinner fa:: car. be

obt ai¥eHfornizedi t iThe, rgaseruehiur e dfnaceahnal bhgnade wxikd didection is
significantly reduced by a diffuser back space having a thickness of the
sane ‘Redret WS LRAGCSF LAAR R (Y ANT PUSELdE Flaneter | s Pafpd profile, a

haft of I i I dit iti t bstantially th t
o £h A B33ty Tt -3 BRERE SR TRCLrOR, S hhat & BRG] hioworf |
di ti i D% i ff ;0 t Sk i t I, de to b
alr gﬁ%dk:g’%n: g{lgr?r%%tués %%gﬁg_lgg%rzgg} ?En\éc e%\%eésr'\gg g%)g]én;?%%[ g#%engi grre?er eon

the QRRASIHLT iSiedCoANG: £ dcuac'ézﬁésiir'agmfz%ﬁtﬁlW“%%daegitgﬁgﬁ_hgrty Wit h

respect to ~~-ind direction has been obtal ne omtl!: er air duct

and FpoM fcrbiclenelithgadi i vseEebagks <Da0e.9 0 the tehPerayis1n0 need to
attach a long guide in the bloweff openi:!g. Due to this factt, it is

possdlilferdse s uipr eastabdeReasao8 10 Pndeigis idieractiioan. ;Ag?orsii ngly, a
bl ower and fan having a good s~ ace factor of snmall installaticn volune can
be olitakneexphsettary aifkw. shbeynadiiantsagmbifednpa need ek Provésli ng a space
for suction between a ceiling and the fan nmain body. A blower and far.
accoeddndanocenta pr s a-tuniipaayt fan.casing wherein a front part

to which has been attached a grille 14 may be disassembled

successively from a main body 15 in order, while the rearmest

part may be easily mounted tc the main body and successively

assembled further parts in order. Fig. 5 shows product

structures of blower and fans shown in Figs. 3 and 4 as well

as a case wherein the parts are assembled. First, a motor

mounting plate 1l is fixed at a substantially central part of



16 Cctober 2002 41 conprises a propeller fan driver. rotatively by a neter
-performw nd supply action; a bell-nmuth casing for introd P&i I hahgt O
the propeller fan; a fan casing connected to an outl et endwg t b?rbowl

bel | -mout h casing, having a bl oweff opening in a direction perpendicular to
the revolving shaft of the propeller?®an, and having a ~~bstantially

sem circular contour of a section perpendicular to the revolving shaft; and
a di sk-shaped air duct disposed so as to oppose to the propel ler fan with
-a predeterm ned di stance. Furthernore, since a plurality ef current plates

being horizontally wind.directi.”. g plates are disposed in_a blowoff
openi n§ Bf+E of%%aicﬁ‘ gsﬁi %fl? hPF‘egHg)%nmaoTn ?ﬁé‘yf éﬁ ‘?:afslidr‘?g,cfawr&'b%pact, | ow
noi se, ,and a_hi i cient air cuyrtain as_been appl.ied a novel

h of f whi h
pLopeI fér??ﬁﬂeﬂg?ffﬁfbeqprﬁ)roo{;f&%elwg ﬁ&ﬁfc%gﬁ%?'é%gcféﬁaraiﬁi%f i€ so that
| not al FREFon Tignd CoRSTRE J%&&'%?r&ffn?%%?g?n% %’*I‘?HP%’%?E?%%%“;@&?“ cat  on.
"poSEHEL 1 PR SN E AL DAL O B BhE oHLRG: ShLS BLLsgapa LTLY

can be aineds Accor di vanes can be yoherery fémoving a

decor aj i ye. @it | gudl sPosed picshecfoonh ofcyanss @k RV g yane fixing

nuts, and hence cleaning of the vanes is easy. As conpare

convend I ’ df & : ;i t v fans are
ol O%Aﬁgiﬁ) gg.‘e%ﬁe wfa ﬁ!ﬁn‘m%é? ?aaﬁgbgmg Mn?é-@é@ﬁﬂﬂc?% fan f

er nis m 0 arge-si zed, the nunber o

propeld iz fanodan gy user, | gar edecedeswher eRyet hengagyfiagtyrirag cost can be
reduced. while a constitution wherein a ' fight-weight material such as

f oaned apaings Yr €8ZobBaind8 KEtnRIiPQAt4Srused, tapdeagserdldmng of parts
can be sinply carried out has been described in the explanation c~ the
i n~~emdeildrmontthenaaihiaid ; apsecontidiingdprodumtbed 20bvaghdsd famal | oy i's
enpl oyed for conponents including a rotating nmenber such as vanes of a fan,
it iscesfiogtmemnber darieupeiuase of faamed pody stceereiang the Lhke.
modi fi cation, advantages of 1'_ght weight as well as of good unit strength,
besi dédtharghet hadDhERE aBEse WP L3R 3 T 19Athash Rse wAdCe Watdr FAFPRATt he course
of manuf acturi ng, ' and reuse of naterj_als after discard of a product
. beconEPdHAS U BREITY FINE 2T KAy 3 BRFEATE 178 G IS daStvSHaterials are
di scarded as refuse,. whereby jt brings abauf cqunterneasures agai nst
ol obat T GHINE BPBET SREnS f S PR GEDBaR Nt T4 £8 Fooq rdie vi ow
N us&/égtéé&zaeCPEB%et mﬁrl'ﬁ%écw §5 before inserting the fan casing

15. 1In case of inserting the unitary fan casing 19, the main

body 15 has been provided with, for example, a stopper or the

like so as to hold a_'predetermined spacing between an end

portion 19b on the blowoff side and the first air duct member

3. Through the fan suction opening 103, a propeller fan 2 is

fixed to the revolving shaft la of the driving motor 1 by a

vane fixing nut 22. Finally, a decorative grille is attached

to an opened section of the main body.

In case of cenducting maintenance such as removal of dust
adhered to the propeller fan 2 of the blower and fan, first,
the decorative grille attached to the suction opening 103 cf

the main body 15 is removed, then, the vane fixing nut 22 is

removed, and finally, the propeller fan 2 is removed from the



of a blower and fan according to the present invention, Fig. 16 is a front
view show ng a state where a decorative grille has been rqufﬁﬂjéﬁbg 17 is
a side viewillustrating a product structure wherein a contour J% a %&omer
and fan according to the present ing;ntion is nodified, Fig. 18 is a front
view of Fig. 17 wherein a decorativé'grit |le has been renoved, and Fi:~. 19
is an explanatory view for explaining an air duct ~,:sed in Fig. 15. In
these figures. reference nuneral 202 desig.”.ates a propeller fan driven
-rotatively by a driving nctcr 201 to performw nd supplying action,

ref ere@@%@ﬂﬁkﬂ@@ 19£5818% B ri¢lihg et dl- ¢asi 99 Jacd Mdodycl,pg air into

t he propell an 202, reference nuneral 20~ denotes a second air duct

menber ; n dfe Q4 0DEL £ 2002 43 i ARstRdrhe P UK ath ik ofn the bel | -mouth
casi::g and for separating a suction side froma blowff side, re:erence
nuner apo34paeneiesad i @ncasinnGIRAENGnd HaoWRnfd APiNInGne1Gig~ 1N a
direction perpendicular to the revolving shaft of the propelléer fan 202,
and haybngieisanoei tEel pro@ieti| evefesverctdurt priensl cdmiiv @t he
revol ving shaft, reference nuneral 203 denotes a thin plate-like first air
d~, : ctprepebierptayi dedcompbbedf atthasrngs386ssd d3oWwofappbeerngo the
propeller fan 202 with a predeterm ned di stance, and functioning as a draft
gui de,mukxf s bade fanyered 1 BdS adtestien af East mE tn bbHoym cnefres €pce: nuner al 403
denotes a suction opening of the fan defined as a result of opening a side
t her edfuyrfaferefick vaner alAs3d5xedaridt,esharaniina hotlynbackibpposiye to the
fan suction opening 315, reference nuneral 311 denotes a notor nounting
pl at e FfrormsEylE iy dusd adiheineg dot dts20%iali dirpetipnsendike difve~ nenber
203 at a substantially central part of the main. body back 315a, reference
nuner £2SB ¥Rt ERE Yens &l & IRy itaA? v fatanesbl ¥ ithaty the propel | er
fan 202 tq a revolyving shaft 20la of _the driving notor_ 201, reference

e iPreIeiT i

gunﬁrgﬁlm”;fé?ﬁﬁ OFf dSeP35Y dbBt RRFTHEY %I Oﬁ@rt he I

umer .. . . o0a ) . )

i e BRANER wPepBbEatie el g s AR ERE St 3 e Rt ea
subst ??‘.f%’ﬁal 1|:l¥? 'fi'}cg?'ﬁilli.bggq‘l%{fl;]gtlg’isag nbGLE! @GR ’ngﬂgw.l-op%}ﬁ?genot €s a

centrifugal diffuser air ack surface, respectrvery e outer

ci rcugharengce :@mokv%%,faxgé%raiﬁiéi%tnquean @48 ditdialy fapbbgs 316 having a

-l arger- si=a-than that of t"-~e 16 Cctober 2002-44 forner 1s nounted-imthe ---

form efich §8Mv6bE G4 FEwsC @HeC UndleiréedC £t € MMdth Bind My 1le@veb¥hngr shaft 201a,
and the bleu~of r ope.”.ing 404 i s defined on a side of the main body

posi twhhed dppoidteatihereedy Ifhifeonin chadyitidh ¢& twompasedroind he whol e fan
casing obtained by formng integrally the bell-nouth casing 2C5 berg the
duct fandéisposkd pnophs |Birftane 2oduathaembens BedgnBatke MEmvex he fan
casing 316, and the bl owoff opening 404 with the nmain body 315; and a
decoraid i rymalineb iy mayhee ROIRRY $8 JyFRLL S B RGS biat wlchiaing at t ached to
t he suction opening 403 of the fapn, while a plurality of horizontally w nd
di r e QR Py PP AL ERT CEGPLERT ’BPéPe%‘?dJGPFféPéda‘?ga%Weﬁ‘atlB PR’y Bagkof f openi ng
404 of_the fan in_a width direction of ~a scroll .casing so as to partition
2 bl W TV BF DAGREESPRIRE | TREST 1AL 1R 1D RO elP LeFn Fig. 16, ¢ he

cuct REI BRI 001 Ao SESIRE QIS el KR ARk ol (e far
througdy f f1e; R Ahig“Rembers such as wood screws can be fixed have
been defined on a place where the bell-mouth casing 5 on a side
15b of the main body is nct disposed, and a blower and fan may
be directly secured to the ceiling surface 107 in a state where
the decorativegrille 14 has beenremoved. As describedabove,
accerding to the present invention, a blower and fan main body

can be directly secured to a wall surface or a ceiling surface



grille 314 and the fan suction opening 403 receives force directing from
the axial direction to dianetrical direction by rotation ongﬂgo %865 | er
fan, and at t:;e sane tine, the air can be supplied after being converted
into static pressure by nmeans of the bell-nouth casing 205 and t::e first
;air duct nenber 203 without | osing &éelessly speed energy fromthe axial
direction to the dianetrical direction. Mre specificayly, a direction o~ a
fl ow can be changed by 90 to elevate a pressure Cs ratio pressure) as
.conpared with a draft in its axial di recti~n corresponding to a flow of a
convent,i_onal

;propel lLer fan.by nmews_ _ 16 er 2002_.45_of the centrifugal
di ffusé’ &i F‘gé‘gte 389 Rﬁﬁﬁéi‘lr‘i%amfilngg‘f i ﬁofﬁéggxf‘aggdi FECEFoR® | %n%onverted
into t in. th i trical direction.i bl .Space towards the outer
Ci rcunfqg%ekf'rél ?%'éfjr“go(ﬁto’rpmagﬁ‘ g’)%tdgnggkgrrn%?n ‘fﬁ'ﬁg%%f??ﬁ%mwec‘a%ﬁyng to the
first air;du r le mai_ntai.ni.ng aracteri.stic features of high air
capaci ?; lgo‘%&rs]glggg,g gﬁghﬁlﬁaﬁ & ftoi%giwggcﬁﬁge?g%glﬁﬁdﬁt (?%tdﬁe%%r Spel | er fan.

A 00! b B0xb@nt RESPLRS CNLhOVEBLLRE, nsRRed. enexay Whi ch has been wasteful ly
di scarded Tna conventrTonal propeller fan can be converted into static
pressure, whereby the characteristic feature thereof is inproved. The air a
flow direction of which has been changed by the centrifugal diffuser air
duct 2£30; ftEnpdSiganetrical direction is guided into the right and left
sides of the fan main body 315 without any nodification .in the | ower part
of Fig. 16,randebiownsylib fiewmdheshiouodtaopanidre 404 ofutdeidan.
Accordingly, since the air is blown off downwards by neans of high air
capacidybdbwehang toes bee d tdpasedehl mas nafecha gl iwicad tvd N fgx sdue to a
pressure converted by the centrifugal diffuser air duct, the air can be
suppl iied at goamdi seapecpivedy. OThdeighltesidandn the Sigppte/ismgwsi nd t owar ds
the upper part of the drawing collides with the fan casing 316 to change

i ts didr asugdnmeBnthedsstateffahduwetiieniagablaweruaed &31s decnback space
310 def.ined between t:~.e main body back 315a_and the first air duct nenber
203, Ri& curhaidi WBEERER 8f ptlﬁéaflp¥w P& ER&nBeAvBY apdufanBET® the outer
ci rcunf erentiaI'Pgar,t of the first P?;r duct nepber 2D3, and, the resulting

air i TBRERFIFPIELBAPUS1E &Rt BREAL4BH2TAGCRAR BFBSHT R BRiihg 4u4 through
th Ari=u~al d;. =y. duct b 310,. F h h ir:
Hg “Eegeratnopeferdl PR Setidtitled A el PR T0s 80k | b S S aeS th the
L . . _ . e directi )
R R e R R B2 S PRt A

spaceqdi0r dsf & NSt MRAIL 4 11y M dt Bk ePRGKe2h 221 880ad A0 dd Ty air duct
menber 203, i.e., in the outer circunferential part of the first air duct
menbespgfs, wiDE §€sfddé NG abfittSnedldrnt ed d feddm binmmelrha lopesi ng 404
opened over the whole |ower part of the main body 315 to be bl own of ~

t onardsnatesst apened eatiranreMdodr hrgfieaenceapandtal a0d deingltewi nd vel ocity.
In brief, a flow direction of air sucked froma yront of the decorative
gril |l ®c2lidiing, cheffeyehdy/ neferand X6 demoies di fimsiri eall rifeeenicens t owar ds
four planes of box type main body sides are concentrated in one plane of

t he boxmeyde W9 rMemfiesiaera by surdaser vilthcas nge3iBgto be blown off. In a
conventional fan involving a scroll t%/pe casi ng wherein a volute tongue

exi stEesSpRferi¥el% adRptBdSt TERPIRASAL vol t XF EOWRUO T WHWASKE openi ng,

o1 S G 1o 4% SHEHUEBA: &Lh T ARG EYoBr SO IS eRE P awhOSr f Trom the

The. Bovbie opaTFag cosot hiP Frork BT LIS BEBiRRey RFACTD & di ot ant

S15 S RSB £ Bloed 143 F¥he'the I cHRR CELARE, AU IRRTE o 0 oS 0

COUNH UM 1Y, 981200 LOEKEAPPIEARITIS WikBotlaSeh 1R adYPWOMT side, so
lower part of the drawing, and a direction of the air to be

supplied is changed into the one which is perpendicular to the

direction of sucked air in this fan. The air thus supplied



16 Cctober 2002 47 s~.:pply wind fromthe propelle: “an concentrates on
t1::e blcwoff side. Nanely, a flow of wind is content=aced i " AN
direction without diffusing the flow of wind a'ter exiting1§(ﬁﬁ$%%?6é% t hat
the wind can be supplied to a d=scant place whil a maintaining its air
.tapacity and its wind vel ocity. A cds i rg back space 327 is defined
between the fan casing 316 and the main body 315, and parts and wiring can
be contained the=ein. Moreover, propeller fan belongs to a centrifugal fan,
.and a vane profile is sinpler than that of other vanes in a transversal

flow fan and the |ike. Accordjngly, ropel l er fan can be easi|
Tanut acSuREACT 3B AEE HOGhY LRELES 209 IR SERTTRRTRY 9y PoR s a hi gh
strength_and fight welght, eregby high-speed .rotation becones possible
and a égf‘f'i c?tﬂ‘t’og?r*fn%%z?ﬂ \f‘ﬁgecgﬁxb%n &iffed 7 ésc%ﬁib%f{-a%ii%. I n such
bl ower _and_fan, as.shown in F gs.,.17 and 18.,. a plate 203, bei the first
air dubPenbABefohad™ &% Fé‘lﬁ'ltéF'%sﬁéB@Png ?High?e%p%ﬁ’}c% dp?%rel aring a
simlar_shape i.sv_descriggﬂ{_i n the,preyvious enbodinent s \yngrhei nitis
descri BRd*thaf 1P he® bPTF BE WiA% ¢ & PGS RARGEr Osi 78%0F 2fhe fir st

escr _ _ 5 Rl
arhodi BEREE RoReyersd L & 9ih Ghap £ m¥TACe S 3108 B EbeosBeboura be
Nt SYRP

more doynsie bR el LebbNgr 3CESEINa i Bo sPsLLgrmance. An

el ' 4
extent cf suc g%wna Zzl ng ‘extends over a range g%scrl bed %e‘rel nafter. In

the cofistid Wd ofk e shhelkds thUu?Bgrl@al@r‘s@ffagé'CI 05EIDEE R4 S _
concentrically prow=dad o:~ the shaft " center of a fan ~~herein an o;:tsi3e

di anedfirHicd Reodl, rafliehBIW R inShoBHEEG 0tIomBe He fobiftdd@B dddmBs snal | er

16 Cctober 2002 48 than that of a vane of the propeller fan. wi'th refs=enca
to Fige the erd1ifg 2572 peedude Dfsildee rdewnsi zedciié redsi laing duct nenber

203, it is considered that a rotational center of the propeller fan 202,
whi ch edforthes (horidsd iingy tilse acoai@r bolyt keéder bviiAgbnopprs 208, tpasses t hrough
this central pcsi~ion, and that a horizontal center line which is in a

hor i z&dralo £ periing d94welfl the Janemaisabcdeniel | ifre tid crenis in a
vertical situation viewed in the front view as shown in Fig. |o. Under such
condi fi6¥r8s FEScERPe abdf el eH HBRETPAE thalSt I6PSFRSLYi PRENERR duct nenber
203 on a side under the horizongal center, 1 ine, i.e., a side of a bl owoff
ogeni gr4a68eringnadrt §ieuiatori o and 2 (S YignguherRafis ¥An2 out side

di aneter,. .~s sho in Eig. 19, Siz f._a half .of _.the rest on a side over
t he hSFil}bﬂfgaPaEgﬂ?#era I’:Pﬁg,l? _befo,wréo?ifgg%p 1é;11"‘?(:Iloesfe’:S55"‘61<*§cgc’b tfg. asi de of
the sgrall iLng.3 [ t o e Jarg hap.an si.de.dianeter of the
drivi %%ghﬁt gsaﬁo 5 %ﬁs'eﬁ%#?ﬁ%? t ﬁTg‘ rhlai\ﬂ %Stﬁﬁt gpgzﬁﬁg%aﬁgbggai sposed or.
the vertieah SHdy liigRe; y 0% He GSH WAL Of negt poi nts
deterﬁ‘%ggahy sucﬁ{gcér?gilfél{\?n&teﬁayqtehe fi?jg%iggfﬁggt%ﬁgeg%e%%é(% on the

| overt§i gge wakl .sidissilde of the vl viifg Oged B8=i i & Saed:s stilee hori zont al
center line. Thus, as shown in Fig. 16, a wdth of the main body 315
correspondi 1y flaged tengichcefilihe 1l DweEf Lhepeniligegnsbethatmabieabl y reduced.
In this case, az area on the Lpper side over the horizontal center line

dot e=£a A maiexkdyy 1Aé damris¢ cdpsedyctoursrdseto 203hait@® vakl sardkkecasing 316 is
formed to assure 60% or nore o~ an area defined by the scroll casino 310
and thes haord zome ateigeimerl 07i-neln ad@itkedberir2 49meingdon20€a), bi, and
(c) each shcws a di f=ere.nca aL a w "a velocity distribution dependent
upon e &t 52} chteei i Wing $apphyi AgCeERRAd iBY @hedings6iRRepE wind is
supplied by a fan of thﬁ sape size in a min god structure_ccnstit~:ted
as, fbVadERplEcs BFCRSL LRI AR &R DGR idT ) dEheTkiN nithe 2% el ecity

di strjbution in case cf_a fan of .a prapel ler. fan type provided with an air
duct oRDS SO IAETE TS PECSR SB Lo & & ARMF S/t bt TGS SRS rf buti on i n
case of..a fan of a e,ni\:{e." t~. %nal r.ﬁpgl |l er fan t‘ége shown in Fig. 40, and
Cc) ShMISRSISTUPYEFEEFES T rBUFFSATTH T3 E%F "R2fER5EF ' & Fonvent i onal
transversal, flo t i | O, 39, in_thesge cases, a standard
et G pahe S EAR SREEARUE LS 1 e AR LReERCEE ST (1)t Mand
Cc), ordinate dndica a.di st § a b ff_openi ng. fan, i.e., a
di st g%clgaafriﬁﬁegqgrh%dﬁgti}‘?g' ne%gt%s{)ggﬂei ga%ﬁ\‘ﬁgé Qi ‘s%gnrﬁc}g‘ngetcgndi ng from 0~

mto, bgcd S8 11Adi-c oL e5) & Al i 8f c e haRe 10§ readth ef a
pr odﬁ%tua\%nlér g?n nurer a‘las 1 and 10 nean both ends e aop?{) ucr'?', whi | e.



nunerals 5 and 6 mean a vicinity of a central part of the product; and
further sorted regions with respect to a wind velocity of g@&%e}l\fb bl own
off froma bl ocuoff opening of a product are represented, for exanple, by 7
to 10 ms, and 1 to 4 m's, respectively. (a~ In case of the present
snvention, there is no evenness in s¥ply wind as the whol a product. when
a wind velocity at a height 3.5 mwhich is the top surface .n the case
where a fan is set at a standard setting height is determ ned, a value 3
.rn/s or higher is obtained in a sorted region of wi.”.d velocity 16

Cct obery,, 2002; 50 et 0 $y M Sa, ACCOL 4 nlgjd% s Si.*éﬂccféc?'t-:?‘rgriéhﬂto'oq f108f fect

be ::g air” Seal e~fect can ‘f)e expected 1s case ef supplying sir in order to
shut ofde wadp8ad diRG | LAE cre HHiENbbEVES1E0 d DAY LNEaL 8l &1 @hef oM the
out si de. (Q) n case“of a fan ef a conventional propeller fan type,

al t hough, 1tiharel 3¢oaRaral i ¥el ¥g! iddd @ nagvenBessni ASUPRIH NG (Wi Beh as a
product, 1t is understood tha? wnd velocity is total Iy lowin the

Vi Ci Ni et % 10fs N3t Mstdse Pt d Moot adietz1 e 110 Sad@agion, wadren @1 is

supplied to shut” off wind or the like, shut-off effect decreases in the

Vi Ci ni Lingse®fy the Dok konds ofadhe spredeet cascicomaad Wehhia wantral
portion thereof. when a wind velocity at a height 3 .5 mwhich is the top
surf acabblret eseaiptWbariga f Heer' matie seta abnatitarndandwsetréimairei ght is
determ ned, ~a value of 3 nis or higher can be maintained only in the

vi ci ni isesiotudacent ribngowalds of & tdwen prodrctsuddc camditighyeioeven if air
is supplied to shut off wwind and the |ike, |ower effect than that of the
presentsiapehiedriro sn@xes dedingdpatvesastwoflredmoadehtagnatifan of a
transversal flow vane type, when a wind velocity at a height 3.5 mwhich is
t he top SREFEECEed Foomeceake whereaaly amngulaad }étz antiEmaargaseiti ng hei ght
is determned, it is 3 nmls or hi gher. In Lhe case when air s supplied to
shut of $THRAE Fht=1Psh ke capﬁﬁbgbﬁl%“ SHHPRIFOLREED YT BFEEE R0 that of

t he prese i ntion c be expected, air_.in

t ) t | t o~ th duct
cannoth?)%n%%%’glﬁ?ﬁﬂcﬁéP??gui'%rHI ?ﬁs‘?. CRANA ﬁaoegaeé]ﬁlrlfaﬁép%romgff o;e)eﬁir(rjlg?c

oo Sfo B8 oh S oRone gl B 600 i Lot st Pradlitogs 1 |G
L ~e ool 4 0r dersd oot ald WA and e diend ggins wher ei n

shut - ect cannot e expected psa~ I'n the vicinities of a central

porti Qin i d11oh PEPAUCt e 91 M4 |1 s2Ba PBL £ Dosly bg'néﬁrc@\ﬁ@%g afbpakf ect

i nvolves thermally shutfting off warm and col d heat producCed by an

ai r- cendid,| airdby @ne@q EEONibecPWat ¢ imprbbied.capesn iff an air flow of
a cer~aiz degree has been delivered, a zone can be separated by nmeans of
such a@nmcdfdmoe dewrd hastrhots aefiat conf iglufractions hot aeoegddcakgdi nproved by
a wind velocity which is higher than that required. On t;~. e other hand, in
case cforsfiguriatiayff pdanesndeipred byvion arviices drygiance dopnsuf fici ent
for performng an air seal, its durability is weak against external w nd.

I n t h€agble & ediast vi BRACOHT I NPEHER Y COFSHHHLIGT FRPRaE @ isf 1in such

a manner that an air curtain formed by such circulating supply
wind is applied horizontally. Furthermore, such acomplicated
plane wherein anentrancedoor facing totheoutside is indented
towards the interior of a roem can be also sealed wit
coentinuous flow of supply wind in accordance with the same
manner as that described above.

Figs. 7(a) and (b) are side views each showing a state of
mounting a blower and fan for air curtain use, and particularly

showing a case where external wind blows. Fig. 7{a)illustrates



t he above described (c) of a fan of a conventional transversal flow vane
type was 500 w, while power consunption in case of (a) ef ag{ubLHaRS 5 W
Al t hough power consunption in case cf a fan of a conventi onal prope? er fan
type was 245 w, its shut-off performance is inferior to that of (a) and (c)
as a product as described above. Actordingly, Lhe=a is a problemas an air
curtain with respect to 3.5 m height. Mreover, as to noise performance, in
an actual setting state, it was 72 dB in case of (c) cf a fan in a
.conventional transversal flow vane type, while it was 68 dH in case of ia)
in the present invention. %% as_al so 68 dB,igl case of 'ib) ibg?ﬁ'fan ef a
convent iTHaF BREPEI # ef- 75N y%gre%laésﬁihéﬂ abdbve, * 1Y Rich HHf¥ar =angenent
wherein a, 16 October 2002 52 propeller .fan _which is_conpact and can main
tarn o s S R B BlrectoabeRy s Saad = RRE e T r ST o sFoCuSh v g
w:~d is all ed to change at right_angle whil.e mai ~~ai n?n ~ati~

char act&§ &q'o-cgigo'ys hejarhsong’fe“aw&r USéﬁ,e a%\m% J\?‘ellh ctirii/“csaﬁqlge'errmi nt ai ned,
and the result,i ir . f+f resul:t,, Syl air
capaci@tfazfﬁed %%advéﬂl@tdg%aegt\%e% J'aastﬁ ?\fivs%&sgég é’gnt%g ggkgg\%gd Hence,

an ef feeting, a4 Gl aldy Al P bl i nod. o Quane hard nyherp such type of

fan is W'sl zed, ‘eve s propel | er ser type, an air

d A ; j : f
uct 8eaUSqlLRREs, M EPSULEL 0% I 107 8A%0Y Sig Monease AU of

supgl yi ngwi noi se T1cr eases. spect,  accor

preseppel exﬁ%wﬂ,b@d}fﬂm@d&a AbuABedi {n Hlorammber wEonni pg @y did fuser is

narrowed, and a profile of the air duct nenber is nodified.” Wen viewed an

air cyahai fahmeP asuspadppbseaiben hbevef obut 4y & difvecdizmgcurtai n of
such type which is installed for 3.5 mopening height in a | arge-sized

bui | dpbgtediepdncitnedtawsrdndhehextakenl dhdeanion o fcaibudildial,a type which
is installed fo_ about 5 mopening height in a track yard and the |like of a
f act oLyewhethet s ade o armktdmndl keirngbneInnaamiruing |statee ofather case, it
is ~u~~her required to increase an air capacity than that in case of Fig.
20a) . f as miebt rhdriy sabeveinaBig. idahs ther biaeefhdiing 4's foraphdyty, or in

al so the case where a situation of external w nd circunstance s severe
even direc sed wp@Adfgthei gidsefed @oom eis idg ia ehe drdviise) a fan
wherein a brea h,ofd an a‘ifr duct nember is made to l%e tge samne with an
out si Uk HEFFAZ “dR% SRaTHRT ttif?aﬁxFﬁgf‘a&waan ropé CRErTOYR”: a neans 16
Cctoher 2002 53 far_increasin; wi_nd l.acity Lh_ the. pre ~

ST S e Y Lo B Mo R et et PR rr 1R B e R e with a
fan shown in Fig. 7(b), since blowoff wind has been previously
directed towards the outside of the room (right side in the
drawing), a degree of invasion of external wind to the room
decreases. In such a mounting state of the fan main body, a
problem of invasion by external wind can be solved by such
simple operation wherein a wind directing plate 21 disposed
in the blowoff opening is merelyvy inclined, so that it is
sufficient to modify a direction of the wind directing plate
by a user in the case where external wind blcws after having
been mounted the fan main body. Besides, a mounting state of
a product is not constrained in this case. According to the

present embodiment of the invention, a direction of blowoff

air can be changed without requiring modificaticn of a



which is rotatively driven by a driving neans to supply wnd, a fan casing
.which contains the fan and gui des supply wi nd bl oc~~n of f {grespbdieoban, and
the fan casing having a suction opening for sucking air fromthe outside
and a bl owoff opening for blowing off,air to the outside; an amount of
-suppl ying air cannot be increased, bgtause rotational frequency in the
"above blower and fan has an Leper limt. Further, when a rotational
frequency is allowed to increase over the nost efficient value, input of

. electric~current increases significantly, so that unnecessary energy is

wast Ed-dgkébe%r?tﬂb‘%" mBahe: nWheRe i Si7 80@Y  As¥anead & dur£apaed, Lhe

resulting fan has also an | Acreased dimeision, so that in the case where a

plural idas Ofsf A% 2 1MYRLEEa 8¢ &% ilp 1A%¥R hd sCRlumman Bl oyofs gnepeni ng to
forman~ air curtain, the resulting product cannot be contained usually in

an opening theref oy Wi ¢l Ragrbeamid@dPyYsl YapEepaieds caddeganse a breadth
for such opening is determned, for exanple, to be |.2 mor so.

Fur t herg@prag, t@vgaj!aﬁ:eatmazguefzienvapenaﬁ]gr gdugegrapditbe Eapnpers of
parallel units is’increased, an amount of supply wind in each unit

decr eageswals¥oo gepeng et a HpoRe a plicpEllalr ohna o @vem $9 atikadutdaidoes not
function as counterneasures. Therefore, as in the present invention, a unit
i tsel f biysbownséf zethdMiiloerd davtiingraddinemsa plurGl iz warfefans eadh unit as it
is, in other words, |eaving az anmount of supply wind as before. In this
case, ahpsoérkengementdi wendi bn vfpminiaed rixhmtt heeddewd & oplemdingd so as to
mawntain a pressure 16 Cctober 2002 54 a.nd to ensure an air duct area
w=shoul Odcéonphay=hglanpotitear endaseohion perfesnandéngndoi acfamse in

noi sz, even if _an air duct area in a diffuser section is reduced. ~s a
resul tC®fingi st F6@n52ZiMgLn PPdyYsl ¥ ht &fdeduf8 RIRYRBRECREENFSNBE? of pl ural
fans for formng_ aiy curtajns caith respect to an opening. An effective air
soal eRLEFFRELECHT i ORI FRERACE T PLE BLALS Saih BRCBEREFhed | n
accordance w.th such a panner_ that Lummar_ bl owof f. openi ngs_pbt ai ned by

al i gni aa'dﬁlaEFafs“'?Yy O’fea%‘{sers’o%é’sg?‘d cfrg;‘ath‘o%éleyvi‘h‘ 8@%%?%% h each

ot her, (@l § o SURK far | L pend i l.Q ...Thos, air
whi ch %%Pégeélo al r-gg#&%Q{Eo%gggﬁéhggggie%e%ﬂngér:(?)(‘):lr%]si‘\g@nkg{\'fl&sgel essly

eXCha@mJ}Mﬁta[thﬂ%%ﬁ]é@é 2] kheBeh &Y 2£BEREY a ARV DHY GANL 28 (3t t ai ned. on

one hand, e case ere influences of external w nd cannot "be renoved,
becaussé £ Sdr it fndN S ifrOlc aPalc i&Y adidn wiiidohée oa i@?mﬂmbiu@aalchter ansver sal
flow fan cr a conventional propeller fan, a plurality of the fans form ng
an ai pradgdilidr afam replaaeed thy fuljage daff fuberpagseducitnvention. As a result,
fresh air curtains are forned by a much nore nunber of fats than that of

t he fans whHigh BadsbeesidepVbgedibefstmgting.g sttane wet aonheinges repl aced
by the fans of the present invention in accordance with such a manner that
t he f&ouwsr @nd ifanentinod €9PRiRAGLAG ShAHEPPEw BARBaBBRtAfFelaysel y di sposed
wi th each other, whereby effects for saving energy can_be e=evated. Seventh
EnbodiSHOtingrr e case ‘t’lPlFBﬁgﬁ’?‘tfé"‘érlew&?)Ib&r?é‘fsoﬂ-ﬂ}t%f‘é\’niéeéécWrsﬁléﬁ\,i ng anot her
exanpl e of the present. enbodi nent according tq the, 16 Cctober 2002 5~

ot 656F 255 HYBRE (AvCDRRHES Biot ATrer & AricS Lok THER B8 0R ek 28 s 19 of ¢ he

i fi desi h ] s that _of t d
Pl ooy Soh 4B S0P LB £ ph 15 AR LORRUE £ 10881 L 08 e e ddle P ool "0s
is d i : i g..416.1 i bed sixth
oo Sk B 15 GAP LT el bd B8Li0E Kl §iod fid st LBBABE Godgaer 0o o1
posi t QR EOFAESPANIMAIN L&, Eot ndeDOr 1R slrak 9&k 1 Ji nenshenphan an

outside dianeter of a propeller fan 202, and at” the Sane tine, a dianeter

of a fapteastInalR bodydl SRcabL@YREL ¢ DakBinlens ot df 23 olvb#essilh@r ger than an
outside dianmeter of thé propeller Tan 202. As a result, a breadth of a main

body 3ASthedles) dizks@ion WhRss ito be apbended kamegslsugdtlr @of ans as
constituted in an air curtain having, for exanple, 3.5 mstandard setting
hei ghthi Bt heerod e cdivl e inivinbddougnds abstandar dises thiggekei ght .
increase in an air capacity of supply wind is usuall.~y studied as a
produth thisdebituatjony nevémw of fimrtdremiwi stfaeiktplrace. wAadaigeans for
increasing an air capacity, it nmay be considered to increase a vane outside
di anetemarkablech degmee fHoweseon ot bl cwdf hwilgddbteetmiened-halrel ation to a
frontage of a place where a product is to be set in case of an air curtain.
For this reason, when an outside dianeter of a vane is increased, the
nunber of fans enpl oyed nust be reduced dependent upon a di nension of a
product, so that an air capacity of the product decreases. On the contrary,
even if the n~, :nber ef fans to be used is increased, a size of a vane nust
be reduced, so that the resulting product brings about small eF ect.



16 Cctober 2002 56 rotational frequency caz be increased, an increased air
capacity is obtained. In this respect, however, i:~ case o: S
shown in the sixth enbodi nent, an ~C i nduction type notor i@ﬁ%ﬂ%ﬁﬂ%og
enpl oyed, and in such type of nttor, there is an upper limt in rotational
frequency dependent on a power sourc¥® frequency, so that an air capacity
cannot be increased over a certain limt. Because of this reason, a size of
the fan casing 316 or a first air duct nenber 203 is downsi~ed while
-mai ntai ning supply wi nd performance, so that the resulting fan itself is
downsi zed. Thus, the nunber of fans to he enployed is increased as its
product WSRAUERRF & IDPRSHSF S82 TS anduhtef T ra ettty £ AARCt2HE ] ner eased
as the product structure. In Fi g 21, si de (%f the first air dyct nenber
203 is eutthe pAFSFLRF ©8 &lfaf OHoaychdélét EOBoSPEi §RC8er MEspénding to
0.7 to 1.05 ti :ées; Iarﬁ}%er siée of a ra;eqdi ameter. Fur hernore, a profile
of the 379EReR F2RGEE 1RGHEr PRBEXFTTIPT L5 FOPNESP dr oV R& M zont al
center line is defined as in the case of the sixth enbodi nent by naking
| ar ger Ti’?%rf"é’hsb‘g? s‘?ﬁetlb‘? FBr AL AP0 CREIE | fFJsﬁr.}bth ‘{'ha t the
201 center Jine w th

dri i. N, di d hot i |

t;'kf’g'g ek st SR Ban matin Becds: 184" of i Ak BogasPEERa' 1P he (st
: s | | . hoc s

2N ar od oS ERESSS B3 1 ATy B a0l bIB Mo LT b QLB RR o b B ot
air duclto.4g§ﬂb§£cﬁ%3f and the nﬁa%%f'o.d%gl 89c2d6 Hes 1boredn & s e 00% or

hi gher wi respect to an area defined by the scroll casing 310 and the
hori zogtrabnCBppetabali N5 IJF &he cAseawher gobhe @drwiustlarikb, Qgf ober 2002
57 menber 203"is integrally attached to a notor, it maY Le 3r_a.”.ged in
such t Rat stdrerfiderthitd, ARITIRT it tSAHWE asdert drcbPefeths Bs @O sbeseki tting | eg
and the notor, and they are cl anped together ~~ith a screw. In this case, a
si ze obntdeefiddnggiwhdmnslyy ctie betdriwsicted morcnapsedavitihibhedabove
descri hed sixth Enmbodi nent while naintaining substantially ~% nd supplyi ng
per f or hpnge asixltuasadinr toapepargtanh raisse whebeeaysrcosiEntéoninpecones
possible to increase the number of fans which may be esployed within a

| i mitedsdraensred HFom ProdRERST adr @aDuUt of SPPIRA RFed MBX e be el evat ed
in a product formas the Who? a air curtain. Fig. 21 shows an exanple in
whi ch 8SFaRlighePect?d cEITY SOWIR 3227 "Re R A N Bo\RE Miferidi n t he upper
part of the ﬂrs t air Cguct (rﬁanbrir 203, wi th res%e t. to a diffuser air duct
has anS&Reh2tt ket tee, Y Ranfbterdst W% Wdidrd &L S 6. 2 ti nes

| arger_ than a vane radius,., the f both sides are on the extension of
the vame- 2Rt eF 513 el,an R hbggmreé';eg’ganﬂs'i des of the first air duct nmenber
203. In this case, sides of the first air duct nenber 203 are cut in
parallel to main body sides at a position corresponding to about 0.95 tine
| ar gersr§ii f€n dmsbdiaeghedl anmeter. This time, an air duct area defined by the
first air duct nenber 203 and the diffuser a.. duct ccrresae.”.ds to 70 to
~5% of an atig.dodgls areandefisiedhbyinbea yance adRireinl 4 decardcibe diffuser
air duct. In the present trial produc;., when the propeller fan 2d2 is

dri vergratlle istpénonad fhpacaentyeoiblaleut a2d A dorondeng tdretgondi tion of
240 ;t 290 nm mai n body profile, 210 nm propeller faa outside dianeter, and
13G mpzfegent invention; and Fig. 10 is a bottom view of the blower

and fan shown in Fig. 9 viewed fromthe side of a blowoff cpening

preceding figures are represented by the same reference
numerals in these preceding figures. Reference numeral 21
designates an endothermic-exothermic material disposed in the
blowoff opening 104. Since the endothermic-exocthermic

material 21 is positiored in the place where wind velocity is



16 Cctober 2002 5a casing radius, a constant air capacity can be
substsn~i al ?y mai ntai ned. Fig. 22 shows anot her exanple in { IS
dow. ~si zzd wherein the upper part of a first air duct nenbé§Q¥%%ga?Pﬁ?
respect to a diffuser air duct is horizontally cut with reference to a

bl owoff opening in the vicinity of the vane center lire except far fitting
section to a notor. Ir. this case, sides of the first air duct nenber 203
is cut in paralle' _to main body sides at a position, ccrresponding to
-about 0.95 tine larger size of a vane dianmeter. This tine, an air duct area
defined by the first 'air duct nepmber Zog‘ggd_the di_ ffuser gir duct
correspoIS 11951 09809 bF2anSXF 2 08Tt 2areatdBFned By “BRESFane center
line and the diffuser air duct.. In the gresept tri%I p%odugt en the
propel 1855 209 EYr F PT MR LSt (P At FONAF A TR hRNCY 6F 8BBaE 2720 r/m

d h diti f. 240 290 in. b fi 10.m~ |
an oulBAIE I LB ET | St Sa G A T LR T o ee e ford bt A
ity . b tanti al i: Nt al , dwith th
Fan haltAG E THOR PG SR e Hran e eUAR REVBKER - dRRR P MR Mehe Upper

hal f sqoli 0o AL CATREN PAUd DAY SANCLIA A% &G @ N01 S Val e

and a value of peak noise were increased in the fornmer case where it was

ar ound ¢Q 44 fr i Je& e el o 3ak@li92S8aWN@N8 nigla tWaS QYNYel. 9 dB. Fig. 23
shows anot her exanple 1n which a tan is downsi ~ed wherein the upper part of

a firspraief 1@UCt FIRAREEMSPS, theh 8iHeise nakkedUls aidaplels bOMazantal ly with
respect to a bl owff opening at a posi tionwhere a fitting sectionto a
not or UegRapPe, so db teCkrbend 26K sThewbeonby duies tidt MLy cengegEwhat
reduced, and decrease it no=se was studied. In this case, sides of the
first paftadf actenmmifergal03if Susert aiimr dartalbl ot ite amizl Hadpcsides at a
position corresponding to about 0.95 tinme larger tran a va“e dianeter. This
ti . ~neto an saibs thudtiadlgacdet rakddne thea fdestr afygaluctififesieera203 and t he
di ffuser air duct corresponds to about 05% of an air duct area defined by
the vadctdmek $p3ee il Ihdtg prddér darecagaes: thetweopeekwmathri al
product, when the propeller fan 202 is driven at a rotational frequency of
about 2eORMeS nFERerRhe T t 18n SEFN2 2GSRI ™A AAEPR P BE/Y profil e, 210
nrn propel |l er. fan outside diangter,,.and,130 ~n_fan_casing,radius, a

Const T 5 Lot § SR DA SSBbe AT RSPt PREAL CEMELAL when
conpared w,th t i_n oLl e; sh i i , i ge val ue and
a val utgq%fs%%aﬁl{]ﬁr’oéla?éé%\ryee ?r?%rr égég’i ﬁ§t%¥éw?%§r1shgr>ﬂ%aé€ c\ﬂ?ea;lgi |§t was around
0.4 dB, j el " ter .cas e i un ) .~-aad such
resul ?saégge %Lﬁ)%%‘{}fidxftf%t H% 'sgﬁ\égaéf?%jégﬁ?@%€b. %Zﬁ.aélg?g?c% shows

anot heyj @il e ddpadic b faufidd basdewaskreduyhetgenchiberupper part of a
first alr duct nmenmber ZD3 to a diffuser air duct is cut herizontall y with

r espeeti dcinet ddeiif fo ORMNE BReakhahpasiti 98 whengrackhtlingasection to a
notor remain as in the case of Fig. 23. This tine, an air duct area
aefi . exedhange lvef hiigdt capecdtigt bevohes 2085 Bnkk ¢+ h&heinf fupertadf duct co;
responds to about 60 to 65% of an air c'uct area defined by the vane center
li ne an@rindeddicectdon piletd~17cis qut @FvwaDisséhe vicanipyodfican even wher.
the propeller fan 202 is driven at a rotational frequency of about 274D r/m
under aEig@ ¥Berdi gheheath heater exists, the wind directing plate

is not affected adversely by heat. As a result, an aircurtain

with heater function having high heater capacity can be

constituted, so that such air curtain can be effectively used

as a supplementary heater in winter seascn.

Reference numeral 24 in Fig. 9 designates an openable
second blowoff air duct without containing a scroll casing 16

of a box type main body 15 and dispcsed on the side adjacent



16 October 2002 60 ef 2~0 x 290 mm mai n body profile, 210 nm propeller fan
-outs' de dianeter, and 130 nmfan casing radius, a:~ air cagagiiopet Sog ound
1 %l ower than the fan having the profile showm i n Fig. ﬂ? X noli‘se val ue
is nct different, but a val ue of peak noise decreased by around 0.5 dH.
-Fig. 25 shows another exanple in whih a fan is downsi zed wherein the upper
part of a first air duct nenber 203 to a diffuser air duct is in an
arch-1ike shape having 0. i to 0.8 tinme larger size than a vane radius, and
.both side ends reach sides of the first air duct nmenber 203 on the
extension of the vape center lipe. In_this case, sides .of the first air
duct rre“rﬂ:)err%ezﬁ‘%‘f% bl SREL 0t i}y‘gar’éﬁ‘é‘re?be nté‘i"he'b%gyf%i%"éso%?“'&gposi tion
time_Lar size th iangter. 'This

[ to 0.7.t0 0.8. d
e, OIS SRS STHEEB1T HRPTOS (W 119 SToaiTE QU Hemiier® 208 and t he
di ff I, duct .t t .65% af i.r. duct
et | nod 16y 268 FATRER IO T RIS Ak LIF vt iloee a7 Sheina Hernfs
titytl t [ t i ' Ny | d t
ot onsd BB A1 M B St of R Bl e ey ot ases by an
poPunt eRSbEeRANU IO diiflc WIRLT AL 2T QRuah BISCRLT, S SPTOC! 20

bei ng I'arger than a vane dianeter ex nEXxe ow effeCt deCredSeS .
Narel Iy Tk R hg 1bMad{addAt 2 s eBXER hpdanee 108 gixed flow
effectx\%ﬁe?%%lggfﬁ ow fnrgorlnbg apdrjoapeﬁ}&l lé? %ensieg §ubﬁ€%:t ed tao pc%ﬂec)s%sure
recovepy, edpedt xedl{| OVt PkAtS, a ¥hLE @HNe R | la0¥a ¥hicHha W tAFIANDS pressure

| oss and provides higher wind velocity with decrease in pressure | oss due
to asspremcehef sadocadrbUowbfar edri Sust Ut efs dhverntad Ipr @@ hahgled. 16 Cct ober
2002 61 trial product, wen the propeller fan 202 is d=ive.”. a~ a

rotati onal Acecnédhpy 06 abeutofFIT@tpthvonderdesceibeddabova, ofh®240 x 290 mm
mai n body profile, 210 nm propeller fan outside dianmeter, and 130 nmm fan
casi ngresul uingas inghpdel eawey b daas mMay heousrH 12% & resapar &dnwi t h t hat
having the profile shown ir. Fig. 16. A noise value increases by around 0.6
d3, and @ wva FEDF Perk L3 48 g@Fe%é’@PbFsoa FesE G £95 aBSFig. 26
shows anot her exanple in which a fan is, downsi zed whexei n the upper part of
a firaPRh¥caftln PSS ThAR A2 AT F YT LAY ¥Prlaut WiteteR $§2%bh- | i ke shape
havi ng.,0, 9S ti r? I%‘r er Size thagra vane ra?i usr,wapd both side ends reach
si des Of° S i 5%t i BFLEPRYES 2303, SBRPERBSRNIRSTBA-BF/ 137 vane center

line. ;n thi % i ; AN Il Cl o SIBIP re.also cut in
par al Ij'er{] ttht(}srsral n ’o&fldrgféelg gE'IB§°[J)'ggi ?lrglr? Eg?rgeespond?%lg%?%%.agg time |arger
size thale a4V i ' § 48 i ct area is allowed to be
reduced, s%%ﬁ%ﬁy?n@ﬁ%ufcﬁgg%aédd%%gn?;n%frrtoﬁcué first air duct nenber 203
and the diffuser air duct corresponds to about 35 to 40%cf an air duct
area defined by the vane center line and the diffuser air duct. In the

pr esedti fithi Embacichecit,: when the propeller fan 202 is driven at a rotational
frequency of about 2730 r/munder the condition of 240 x 290 mm nmai n body
profit e, PLg0 biniw eptspedtivevievi showirgetrrodwmdst30cmréan casing
ra~~i ~s, air capacity decreases by around 1.4% as conpared with that having
t he pP&f&|famihem bilaweirgand £anra@epseingltirethe igustided wheyeine sane, and
a value cf peak noi se decreases nerel¥ by 0.8 d3. As described above, air
duct RBRbERBSHhFFMBG ENFS=i28t FLE5e Of6TRRt BEeFeDDP XS #/k.are si ons and
profiles shown in Fif.’r?@ 21 to 26 have ~ee” si\ﬁudie and as a result, it has

d.

been FBRIRSENERINPK HEEMb FSECENFEnEUERFEA W 135 YNRS %appl t88/ e range as
wel | gs that a ﬂee .SUﬁgT a%[hr edugﬁ_i on_ofn%qj se may be sel ected on the bas=s
of spetPPFESti on® of° cHaradtéFPsti2¥ent th &€ Feéu??’éﬂe‘fﬁ/e SET s.

parallel to each other in such a manner that a sucticn opening

103 of a main body 15 is disposed adjacent to a blowoff cpening

104 of another main body 15. As in a blower and fan disclecsed

in Japanese Patent Laid-Open No. 313603/1994, the number of

blower and fans to be connected is determined by a dimension



Ei ghth Enbodinment Fig. 27 is a side viewillustrating a bl ower and fan of
.anot her enbodi ment according to the present invention wherg tctbber Zoaze
reference nunerals as that of Fig. 15 designate the same conponents as that
bf Fig. 15. In the sanme figure, ref éence nuneral 31B designates an
-anteroposteriorly wnd directing plate. In this arrangenent, a first~air
duct nenber 203 is secured to a notor fitting plate 311 fitted to a
substantially central part of a main body back 315a together with a driving
.motor 201. In this case, the air duct nenber 203 is positioned in a

subst agti al tpal ;goLt| ok nahlewotst, ;openisng 4G4 ulin sRig.. 2B, the
first gfr'aéé{ggﬁgn%éragogbggggi éq 5% S gltoloomggstg'qh%g accé’sg" by 5%to a
pr opel bﬁﬁeﬁégoa%fﬂm 2 R WiatidisRal idi egeki opsef: a Hloywafisogening 40. 4.
In other words, the air duct nenber is noved by 5 nmto the p~epelle~ fan
in itsyaxirRladigeolo AR, 8 KOIPH iBan WidbhmaAn ankanges®id d nsFizgo 27. In
this case, both air capacity and noi se value are substantially the sane as

those g itk r2Cpeblr LBECARL uddidd GiatedN® 3165t A bndughngpber Z03 of
Fig. 2° is allowed to hate access by 10%to she propeller 16 Cctober 2002

63 fan 202 o eegt idwal enahlewdinalfad 6 €giape et Hat Bipenaf figopen=: ~g 404.
In other words, the air duct ne:~ber is noved vV 1C ~~~n to the propeller

fan im tize 138%i aln,dai hedght i®NLs R XOMEGr asadn awdeptanCat nahgepeata in Fig. 27.
In this case, both air capacity and noi se value are substantially the sane
as t homen boBiygmo@7@tihg Bracka8O,ldhesf i2dS$St mai whednein mendarer@0®nof Fig. 27
is allowed to have access by 15%to the propeller fan 202 along the
Iongi@@dkh&lm@ﬁmeépﬁanmgﬂnthBbeéﬁekﬁtobEﬁih@ 3P4nm g n Pottedrionefds, the air
duct nmenber is noved by 15 nmto the proPeIIer_fan in the axial direction

in coRpard ARAF I Y RNAM PR ARGERAR 2iS1 48 9 2730 i FHRRILADECCRBFse val ue s
air, capacity decreases by

substantially the sane as,%hat .in Fig. 27 Qu%
around 58F18s°¢sVapFaPBAf*: ?oﬂf‘?‘ﬁgtﬁgogg HBEcF R pEF ROV Eharacteristic
ti ich desirably to be: d intained up t

CUbst ATAIY) SLARSEGREs TAE S0 et on 36 aeEeri PERTRRBNE 1F o so far

th Lo . . e . , . e g
s MR LSRR LBall LU T AN e WORLELNM RS Ll Fodgt 1o moved
Accor dy ngky, dv?olpébi}.éﬂ,o'%i‘?ﬁfcet he, @i EhdiCin NEHAGr bhBokBS axbat dig ection may
be determned wthin al all owabl e range in which no characteristic

propetihes 1are e, f et ed raduwerisebyd et iskch eheoddiriibuhigovadierein air is
snoothly blown off in relation with an arrangenent ef the anteroposteriorly

wi nd gt ¢ eGquigdd anea kG, usedafcoNSt.igt.yt H 00 mhdreirnatbe adn tdhect nenber is
noved dependent cpon a manner for fitting the sane. 16 Cctober 2002
other hand, five fan main bodies, i.e., five driving motors
are required in a conventional blower and fan. Due to the fact
described herein, according to the blower and fanof the present
example, the number of driving motor to be used which is the
most expensive in manufactures' costs can be reduced, so that
the manufactures' costs themselves can be also reduced.
When a velume wherein blower and fan is to be installed
is compared, a suction space AllQ is required to maintain in
a conventional blcwer and fan of propeller fan type. 1In this
respect, since a height of the suction space All0 is reguired

to be 150 mm in Figs. 16 to 18, it results in 300 mm height

x 180 mm depth in the present example, while 1t results in (220



64 N nth Enbodi nent: The present enbcdinent illustrated i.”, r”igs. 31 and
-3~ relates to a fan 5d2 suited for formng an a=r cur tai . i

propel l er fan 501 having high fan efficiency is enp' _oye~mél1i§8 pgllniq\ggz is
constituted in such that air stream produced by a propeller fan 1 in a
direction intersecting tl:e revclving shaft center of the propeller fan 501
built into a main body casing 503 at substantially right angles is bl own
off on a plane being substantially parallel to a rotating plane of the
.propeller fan 501. The main body casing 503 is constituted in a box of
substanti al | y hexahedron wherein the front of the main body casing is
opened *tad 5@)shetgbr &pdaphl 263, Mpheif oheridth foxShRdane thédsack is al so
opened as a rectangul ar downwar ds o(gfni ng_extending over substantially the

whol e BP@agefedi-r eEPRERSUERG LY 112t el SRRt CUpheRd SSiT d¢ Wid Bt A si de
surfaces incl ug_lli ng t he back _on_whjch iJi d‘#i osed a fitt'ng tructure 5 are
cl osed38n IPhE e BRESER T REEHELR bR, LA ‘ga§0§°f“§a&'ie§lp6' &@ 5P&kiction
grille 50i praovi d%d wi t.h rotective menber 506 capable of ventilation
which © &d &P“&tlpﬁéﬁi ng metal and the like. The propeller fan 501

[ d . h Kk _i h in bod [
| msi Qe & bef k5ol o500 H BAT S S EERRaE & 1P B SERE BUF 11 4 he Suct i on
o oant PRIERES,BP) ERBREA gt B, =0, 3, PRRERRR LA B Sne O e

bel | -@H&Pe;}ﬁgu}é s%mv&ge@:wcg ﬁ;ﬁéﬂ@fés g@%s“e-l'%f @%@ Q'efc%?&g.% to the

opening int ['ower surface_o e mal n be ober 65 casi ng
503 i nf pydi-££Edsal da&teefﬁscstalnmcéxhﬁoﬁ@m@é\é%“gwif@gtf th@Bketeglinfhe Frnpel 1

c.. fS~=~()1 ,St Subsra.”. t13> > Jri7~it a:ig~BS,. . S
, and togyhesh imh ¢anest ed paip astfans @ tosnet8gd6dd s B8ad
substantrally semcircul ar sectional contour in a direction intersecting a
revol \@ ma ishabdycbatirl Hfbdimy phepslhik éactaoppdfliit ®rtcatheuntet bt owof f
opening side. A part intersecting the revolving shaft center of the

pr opeldpening B8 odn at fenchanseperpesedrSitdatoett Asosbeol fapaki ng 511 at
right angles is constituted into a snmooth R-concave shape 612, and is

snoot AV it antd Inasisiano whiegep bk SECERENNAPARNDBEY t&%i 3ge 50BLIMRs a not or
mount i ng menber 613 for securing the notor 5C9 is attached an air duct
menber-n6 theoppBgeauEsnphed b OPel o2 AdE BACEHIN G E Aoy Odvdast BRALRRd spacing in

th LI, 611. T i t nb 614 is_f i nt di sk sh
navi ng e gLf | o 2 MaRhaReCHHST GBI SReer 0P A RE BT GFBITER fan 501 |
havi r . r er.tan o

615, - SeENnd et e TS ATeBethi G RY BBFriamgs” oo P
el al L3Il ¥HAUE R Jak itV 9% biBGoRIOUBLA: AP ABUNG Gl IO cgybstant t al | y

two sections in front” and in the rear. centTifuga ~user air duct 616
i s defhnes E@%%E?oﬁ@@_ﬁlkﬁ&t%H&bﬁﬁiﬂrﬁﬂél6§ ipafirtfed BBnakErdct ~nembe=
614 and the scroll Casing 611. A rectangul ar nozzle franme 617 is fitted to
t he bliewehithoperangetlOhhy sapposf il edpsire wot hhe sppeLishng pins 618,
612 functioning as rotation supporting sections a:, both ends thereof so as
t o beopendngldf a fian as pluareepbeieddg rsalongdntuiddinal di perpedvietar to a
rotational plane of the prepellzr fan 50i,

blowoff openings are aligned. Namely, a set is constitutsd

in such that one pair each of fans shown in Fig. 11 is connected
with each other so as to face clesely a main bodyv back 101la
to another main body back 10la. As a result, a size of wind
supplied from the blowoff opening 104 in the axial directicn
becomes two times larger, and a wind capacity becomes also two
times larger. As mentioned above, such arrangement is

effective for improving a capacity for blocking external wind



16 October 2002 b6 ar.d the Nozzle frame 617 becones a substantial bl owoff
.cpp..~.~.g for blo~~~ing off jet. The interior of the noz " has
a lattice structure conposed of a plurality of ircli”ed w 668{0 ng%(tﬁrng
plates 619 and a plurality of current plates sta;~ding along its breadth
-direction. An externallu heni spheri 8l supporting structure 621 for
supporting slidably the nozzle frane with abutting on edges of t::e bl owoff
openi .~. g 610 is disposed between the supporting pins 518. The supporting
~structure 521 is made froma soft material such as plastics and the |ike,
and hag_suitabl | 655150 ANGE Wid hhJ:8sn80ls A 0, tFes Selgese of " the

bl omf?“obétﬁ%na%gléj& %2 “ﬁraél iakt';ﬁof sEhlg’e inclined wind directing plates 619
are di sposedat nevgR i bt gLyals €85 n;r 8N pdiasieancead m ithe frlesanty enbodi nent)
in a direction intersecting thé rotational plane of the propeller fan 501
at subsLabLEg!Ly Ji ghtrangbasmonnd they areipd acedbuehepiiian.
i.".clitnation towards a reverse direction to the rotational direction ef

t he pr?ﬂ?%;g E8AR50Libseetibfe Sde.a Mightdbilkbdimn f @d1a iaxclsi ned wind
directing plate 519 is determned in response to revolving conponents of bl
ovof f alcfc YT £ PHodysad 1byhiehat bguiokst per ptppit luve fiamez@brwi thin a
range extending froml to 5 degrees. Around 3 degrees of the inclination of
the i nghdAesls Wi dediengciyeagspr al e sukh arseisuatabhe floerd ama mgnan air
curtain in a standard buildi.”. g having 3.5 m hei ght of the opening. The
cCurrendages athar £a0r ayar ti tsiposed ral e frefd deacs ispedif iadseantdnl | y
parallel ~o the rotating plane of the propeller fan SO in _such a mannQ-
that anm autmanxt endiedd Wegnapfetheakilemd dM thdsr 6RE€I ngSpFatels 16 Cctober
2002 67 of the propeller fan 501 to the air_duct nenber 5%4 f_ls, separ at ed by
the cWrymh@mPiTeSURPEH SIS FEM 1+ heFcHhEPaR iIFFP PA N §hd 2PanYBH3D Yfhen t he
propeller far. 501 is rotated i S suckepa[from t he

by the.notor 509, air |
suct | GF GOt HELY &Y & B‘Io(’iéﬁ' B?Fn?rﬁn?fhgi’&%tq‘%‘?n%nﬁ’%f He bel | - mout h
ecel FuRP oy kAt HETTotRe Bt Shetich GRBhERE A o rect o,
A Tond B FRORArrs, orahg R bR Ok F MY R e on (o
a1 B e e e e hack soacs 81E dof i ned

bet wegn a8 13l rAUGt wHBREEY HLdd andrifie s habh Hodycesd gy 363 ko be bl own
off fromthe bl owoff opening 610 through the nozzle frame 617 as jet. A

di r ecthiiQh sz:efslsﬂ\ﬂenaa(n hee chapgeddbyi@d ldegreesehy Wien iseowvinfe
centrifugal diffuser ai'r duct 616 wherein a flowin axial direction is
conveltedlowhooffiafrad ar ddrubfdiopening dafiined eaveng wthedct@ristic
features (high air capaci~y, |ow noise, and high efficiency) of tre propell
er fanaSdbgaoft ide £e6, cansrépyngt BhpcdpfEssaFrerthrdude alat®d in
conparison with a draft along axial direction corrzspendi.”.g to a flowin
a condémecsian &n ¥hishokdPwCEhiewanRd SEr BAM PIORF ut2? romtthe

centrifugal diffuser air duct 616 directs .t he bl owoEf, openi ng 610 al ong
a porl’ﬁ_ilt@ﬁtéf’ttlﬁélé(rml ?qulcc‘b]rﬁ 9;&%5’132&{25‘% ﬁé‘?ﬁ?b?f’_’c‘a“s??fgo%eﬁ whelre t here
is ali .e.pressure.loss,. SO 0, NaLL.ca LS, rce. In a
trial PBF&‘}E&F RS ERELY ngh&%%%gg az%bié%%t 3?65% \F/}'Zr{r:]g‘t'%ﬁ'f Ziogggdi ameter, 300
mm x 90Q _nmm . TS, O 'r_q;ferasi‘ of; ihRep ey, dyscasifng 503, and
900 : F't 3nxa6§u.§§$¥ng})g"if;§“é %L‘rae% 0 thfg%g‘I E)"\%gfgf bg%tﬁién)g 61‘8%$téqhe propel | er

fen SQLyi§er @%ﬁ‘ﬁ Al 22002548 RN uas A FBsMd thakSadbTuLANAGI ty i ncreases
by 3% as conmpared with a scroll casing containing no part cf R concave 612.
of fans are connected in parallel to each other in such that
a suction opening of a propeller fan is allowed to be adjacent
to a blowoff opening of another propeller fan, a forcible air

curtain flow, i.e., air partition can be obtained. Apart from

a set of plural fans with a certain distance, another set of



Inclined wnd directing plates 619 in the blowff opening 610 function to
-ccrrect revol ving conponents con:,ained in a bl ow ng-off ai

produced by rotation of the propeller fan 501 by neans of F?g%lk{lbgf??l%ztl on.
In this arrangenent, a straight jet which does not curve downwards to the
_bl owof f opening 610 and has lateral B§ uniformw nd velocity can be bl own
off. This manner for correcting revolving conponents can be realized by a
sinple nmeans of inclined wind directing plates . ~n"hen an air curtain is
-established by a straight jet obtained after correcting revolving
compongitsa 1t IR I N0 Lapce oL e 81k eahoansbeceL shieldiag,f ugction does
not act upcn an opened sectfon of a bui Ing appears; so that such jet is
ssi t able; Lok of QITERG AN Bigh AW AId).r MU QLY Einonf R LUGRAL Rl g8 620
arranged In such a fashion that a route extenéﬁng fromthe rear end of a
rotat| Q%Péa-faﬁs of wilien RReRehbBE ddb S iénd Be oAl £hELSts STRMTRGE, 614 i S
separated thereby with 10 :rmeach ef spacing, reduce vortices produced by
di f f er engRssQEhaickof s@Wsl nreeliGdardd ~ 4 heodd owdds ganiang 4G function
to el ovate bioweif wind velocity, and at the sanme tinme, prevent from

t ouches) bye BUFBA. bé | GRS W tdhn rL TGl 1ae INey ahihd paaksiaf thenfan. As a
resLIt of nmeasurenent for the presence of the current pla tes 020 in 16
Oct obese 202 A% tdle flanisak opanduber sét s plieen 1f gand, tawd Aure Heri al
pro~'~,:ct provided with the current plates 620 exhibits 20% i ~~~proved
resul taigysted wkhetpeihyaateatpdnntnghiechsi gil-em apant shirotohheibl owof f
opening 610 in ccnparison with a prod~,:ct with no cur~zn~ plate. Thus, the
trial dinoshrcionsasdi a apbpplyratibedizacsidnfoanfbenthgaanedir curtain. A
direction of jet can be sinply set by rotating suitably the nozzle frane
617 duri ng facdegedes 23Q @ AGiILAG e DAt FROT PEM N3l dwayrhirddaekiadhide. In this

occasi on, since the nozzle frane.617 is supported by the sypporting
st r ucR&SE A 1 FCT§ l&lﬁembélﬁhﬁpi"ﬁﬁl c%&tg‘?cﬁgltbﬁj%él\ﬁrt ﬁlgﬁ“%‘bpr opriate

oot Fes msma Gandd Tl Rt Yhd e s A R S cnant
nmbodi L. i 1 0S. h X | d f
o H TR, PR Bl AL A 202 L LIS cliEBebfed, Rhpuer and fan
of the feaffz\séer'n id !:Uﬁf:‘iﬁ%?ddiﬂhra %-Ebaaatemﬂgr%}igh&:& EQW aerein an
a eac | t

i ndi vidu constitution o an 1 s essentli e sane as that of the

ni nt hiamjadicTaRlkin30 rhhat chbe e$aNRi608PEaNEAY S ASsP4Ee Qfr Wi Nth
enbodi ment aye represented by the sane reference nunerals as those o. the

ni nt hogndosh I Riindand i the oxpbapaliwit i hevef becy s ropufpeses Eaenfan system
cf the present enbodiner_t is ccr.stituted by such a manner that a plunrity
(t hr eesilo ci ex aopltenibewed ai i @xh38sandglughB3dynvéimimarsedbB2ri| |l ustra; . ed
in the ninth enbodinent as a fan ~or Formng an air curtain a::e arranged
16 OcapBekeepbrg /iy §leanc@anapel adidevacde cHRREREBTOr®, dadlistenor t~ obtain
the faZz row 622. An essential struct~.:=a of ir.divid,.:a'_ fa.”. 502 ~s
the sBA¥iag BhBPIrBf CPRRLAFAERd cFHPDHF HEhELAS AfoRd SionERj gchlevedu t there is
no boundary s tru==tune_between tgﬁgblchfL4o en. i Egs in adjacent fans
5C2. PR FRFS ReBPBREI 4PAGzZPEEFP 8179 S*EonstRY “h HSeries of

copett P66 RaA S SE LSRR Ry P ek BEF LA BERI S it 11 ng
Spaci o f SR S HUIRORRT ERa b0 R L B PR E R S 052 a0 so
as 1Q, 0¥ 14difg of f towards a certain direction is changed from
a perpendicular direction with respect to the axial direction.
As described above, in the present inventicn, it is
arranged in such that a diameter of vane is made to be larger

as much as possible in comparison with a size cf a box profile

of a blower and fan. This is because air capacity increases



whol e range over the fans in the bl ock, and on the back the_eor are

.di sposed partition nenbers 623 for partitioning a border b hec ent
fans 502. The partition nmenber 623 prevents fron1interfereﬁ%gﬁﬁgfg?¢%% to
mut ual suction of the fans 502, functions to decrease pressure loss as to
-suction, and contributes to increaséfair capacity.. As a result of

measur enment of the presence of the partition nenber 623 in the trial
product shown in the ninth enbodinent, it has been found that 3% i nproved
-air capacity is obtained in the product provided with the partition nmenber

623 I n..cogpap|, Q0. §0:h0e LT 3l BT QUUGL i LR -0 pALLiion. e ~ber. A

t hcu, gh“a protecirve materi al capab ventT ["ati on “di sSposed on the

front 9£t§9§o§y¢tkpgqgghébeiéozhécsﬁmg:Eadxaeaassgg§ky rorPERpressuUra | oss

relating to suction, I's indirspensabl e part fcr preventing Trominvasion

of forfégé‘oﬂgtat %G‘.%Efus.'é‘"rraPLE"la S8KG; ar§9H§E$%c9ﬁ§ssf’5§()éac§sisr‘.ga§*"gUCh as

possi bye, 1 protective Cct ober 2002 menber 6 1'smade froma

punchi g s &3 1 n0ud e hlaleky PAVY A Nl 95 PeriRADEbide coREEA YRS UCh
protect=ve nenber ~s :.en7thVv, 1t exhibits lack of rigidity so that there

is a tendanay Oofs iteaishime] adekleli ctappeamaBCeoEB:ible fHUNtbpTyState. In
order to elimnate such disadvantage, it is considered in the present
enbodiwmiy dat diiBeapropeatievRitREDErd606eksihg! 6: bycdpwc parF tddd on nenber
623. lore specifically, the partition nenber 623 is provided with opposed
arm | inkigydpael sc 68p. omddeond Busy smruttwfe wlixBahsviirsiosedhoroonvex
portion 6Z:~ as shown in Fig. 38. The protective nenber 506 is forcibly in
cont adts wbhhatihedcimex aper bifopr 62¢l bé r tden arnchinkerpfat s6H625e wher eby’
rigidity of the protective nmenber 50n' is elevated. Besides, since

di speeditenried .t hen prdd it onf a Is¢rygsuicencdr &l fan 50 n% tdilesexbad by el astic
deflection of the armlike parts 625, its assenbling performance is
inpro?éé?CF&ﬁétFén%l%%hﬁ%c%%%%yt?ﬁﬂwﬁ%%éﬁiHe€1558§€ragécfh6§é°8btained by

addi ng the functions involved in the, ninth enbodi nent,_so that the
advan83§é§gcﬁ Fhé°?%ﬁ5§ygfeﬁ?ﬁciﬁmﬁi%ﬁg¥%et%bt%r%%%%td%dﬁ&HFant are

; i.all he, h f he_ f i h i h di
e R LR PP e ek MG, P03 B PLLGp bR ront excent
an a'faﬁ“iﬁaéfﬁoﬁgﬁlé%;ﬁﬁ%&%%ﬁﬂfakysBBﬁEF.ESH?QQ'EEE—é%n?Ofb ;dpen descri ed

above; 1t Ts also poss hose ski In*t ar aln a var iety

of bl pyer.and.d a; 1 @hold 28918lok@NgsyatemBnhayhdc I e

characteristic features by co;nbini.”. g SU|tabfy t hese enbodi ments within

the sspPo of dheedd BSENMn T HVEIEWAEY opehl i tralpr 220@2eCouriBel. ~ bl over
and fan conprising: a propeller fan, a fan casing, a first, thin

pl at edlaketeniis mhtd towderound secimiemed it dimeheion aeddnedand a 5
bl owof f openi ng; wherein: the propell er fan is driven rotati vely by a
dri vibgtweams vensuptiside ddameher surohe apposiice sigebendis fdnsposed ar ound
the Icasing. This is because a directivity with respect to wind

direction has been obtained from the diffuser air duct and an

air duct of the diffuser back space, so that there is no need

to attach a long guide in the bloweoff opening. Due to this

fact, it is possible to suppress a dimension in a height

directicn. Acccrdingly, a blower and fan having a gcod space

factor of small installaticn volume can be obtained based on

a further advantage of no need of providing a space for suction

between a ceiling and the fan main body.

A blower and fan according to the present invention



propeller fan to guide the supply wi nd produced by tha ~0 propeller fan
fromthe proximty of an end of the propellein a radial di @Ekl?@r &?ﬁ
second air duct nenber al so' beincr for separating a suctlon S ?
propeller fan .froma bl owff side of the propeller far.; the fan casing is
connected to the second air duct mefber, 1~ the fan ca5|ng being a
substantially sem cylindrical surface that is coaxial with the axis of the
propeller fan; the first air, duct menber is housed in the fan cas' _ng,

-di sposed around the axis of the propeller fan with a predet ermi ned spaci ng

between the .first air dy t £ f sp As to oppose
the vaneBPot3fhe plpdﬁe‘le ge‘f aer“ %enleq} J‘a g;R}'quf user%‘# = diuct toget her
with t he ﬁggﬁpgr}gpl ppanEIEQQr f.or, %;éllql_lﬁgl‘_ttr}le % r#/ f@‘nd away fromthe

axis of°t the B oo opening, ng "an end of the

d: ];]egtsfvg‘h éngﬁgﬁciuﬁéR?%g%ﬂ"%%eﬁg 3:19 éléccljpvr{gfq T%E?‘n L&m% e’?fﬂel \:/]vafl:c i's
25?‘)33‘1‘;?%2% h Srietnd Lo oi, TP e tge“"%‘?ﬁm&ff‘ﬁbgﬁg’ngtfﬁr med
adl aceled Ll E?Sé)fd’@éc%?dlﬂ %@@M@a«um— 48y itrRd kAL {'}S g"'a gser a”t

duct rom -t openi ng through a spa et ween

Cct obeyr 20Q@2p Zg?EbﬁeE' £54 , @inld Haeang@*é%set%dmtﬁm\ws_ﬂuczr @ bt over and

far_ accordihg to cl aim1, wherein a plurality of wind directing plates are

di sposefhiduz be blsewafionopenbegdieussupry/ thei feld TV englesiared ghd ection. 3.
A bl ower and fan acccrding to claim2, wherein the wind directing plates

are diasppsrdsrepas dix ﬁhaﬂgﬁs@ds@d)émalsgtstclp@@meoio the spyydyled nd into a
Straight stream 4. A blower and fan according to any one of clains 1

t hr oudlan3 wiwh .aerpeiedes dral inatbdtils teasieng Fyrdhsposed,asdnnd ahe 10

propel |l er fan and connected to the second air duct menber, the bell-nouth
casi nglimaldayctAgudrenmpdathe prispehbad zoatally, wm@ldmactam fan
according to any_one of clainms 1 through 4, wherein an outer edge of the
first Paﬁlteéuét-'erﬂlrﬁie?sﬁ% l@vérb]t%@%f’@ﬁnrla’@" a9 iy dast l{‘r?ewﬁﬁfébel ler fan.

1~ 6. A blower and fan according to a one _of cl ai s 1c§jlhrou 5 wherein a
di st afdECEELRBeAT 1 HEE tﬁad\/vGPFl@Hd %fCT'f%a‘bt'O\?on"f anéﬁrnag“ fdRaBMout er radi al
edge of _the er _fan i to.a_distance between the

seni cﬁFFr‘rHr"Fgraloa&tlt SrTEftBu e?" ﬁfﬁabagu%?\ a%?li'?\% #aP°%%" casing and an
out erpfggeilh.egdggnoﬂaggggpiﬂﬁﬂvb@& {8focynamics-noise

characteristics, so that there is little limitation for
mounting, and a small volume for installation can be
constituted by only a simple structural modification. Aas a
result, an air curtain having high external wind shut-off
capability can be attained. Accordingly, vanes can be
detached by merely removing a decorative grille disposed on
the front of vanes and removing vane fixing nuts, and hence
cleaning of the vanes is easy. As compared with a conventional
blower and fan wherein a plurality of propeller fans are
employed, a precpeller fan is made to be large-sized, the number
of propeller fans to be used is reduced, whereby the
manufacturing cost can be reduced. While a constitution

wherein a light-weight material such as foamed polystyrene 1is



7. A blower and fan according to claim1l1, 2, 3, 4 or 6 wherein the width cf -
.the first air duct nermber in a direction perpendicul ar to {ghSctadr200p t he
propeller fan is approximately the same as or snaller than the radial edge
="'~ diameter of the propeller fan. 8 A blower and fan according to any one
-of clainms 1 through 6 where;n the fi=s~ air duct nefiber has a different

96 Cctober 2002 ,, shape at t he bl owof f openi.”.g side of the ce.”. ter
cf the propeller fan than on the side of the closed space opposite to the
_ bl owoff opening side, so that the surface area of the first air duct nenber
on t he wGledsed rspace esibde. rgf cttheaprtepelanet of aimadivscas riral berr than t hat of
the bl owof f opening side. 9. A blower and fan according to claim8, wherein
a cont beenotetsiee ifbieds timaitrh ed wotp Imerddeiron o Hvete amwaneron adidn exdlge of t he
propel ler fan at the bl owoff opening side, and is over an 10 outer edge of
t he drithimgtmegis molthegcposeédctpated siagaesigm Albbywes emel dwved syst em
conprising: a plurality of fans each of which corresponds to that clained
in at Feascoopensntgl anasudingrdubptadtingenember baiqly vt edfand in
contact with each other. 1~ ~11. A blower and fan system according to claim
10, wherfdT thelpleffRctiy eof r PR RO FrnAECE ¥ T W ’ich AE SPHES t hat backs
opposed to suction qgenin s of the fans are in co:~tact with _each other,

and bl B IHPRAThEEC BF 18 he FHRPEFEET P e B idtedctdome130482. A bl ower
and fan_ system according to claim10, wherein the plurality of fans are

di spos¥d §FPSuthi’ ﬁ%ﬁﬁQQtTha?e§g%?foﬁuﬁbéﬁTnﬁsV%ﬁga%?%mﬁ f openings of the
f . ad] t h oth ~oa: th L h f
suckedt T THES SA TP BEE I B S or cRboar o el PancralhiemSor in the
same ALY olina fo P0G Sl SHRRLYNG: Y Ul disicROpcBRUrAld v Of DI ower
and fan systens Clalined ~r_ claim 12, whereinthe pluralirty of systens are

arrangef $arbhal, SURMHa Whadel 9mMPLavel in openings sheepeaseta of the
systens flow toward suction 16 Cctober 2002
discarded as refuse,. whereby it brings akout countermeasures

against global environment problems.

Sixth Embodiment:

Fig. 15 is a side view illustrating a product structure
of a blower and fan according to the present invention, Fig.
16 is a front view showing a state where a decorative grille
has been removed, Fig. 17 is a side view illustrating a product
structure wherein a contour of a blower and fan according to
the present invention is modified, Fig. 18 is a front view of
Fig. 17 wherein a decorative grille has been removed, and Fig.
19 is an explanatory view for explaining an air duct used in
Fig. 15. In these figures, reference numeral 202 designates
a propeller fan driven rotatively by a driving mcter 201 to
perform wind supplying action, reference numeral 205 denotes
a bell-mouth casing for introducing air into the propeller fan

202, reference numeral 204 denotes a second alr duct member



75 openings of the other set cf the systens, and continuous supply wind is
-produced in a plurality of planes each having a different ?@@Ic ?0

nmet hod according to claim 13, wherein 5 rotatable w nd directi ng plates are
di sposed in the bl owff openings, 29 angles of the wind directing pl ates
are changed to nodify a direction of “the supply wind. 15. A blower and fan
system constructed and arranged to operate substantially as herei nbefore
described with 10 reference to and as illustrated in Figures 1 to 38 of the
.accorrpanyl ng draw ngs. .AA@.A{ . Ah% A{. A% AhL. A

% A _ AchbULr8E. AcAsh. BKcAUAAAL AL ASHAIY AchYH Bishoh boaAzo . A% A AG
AR ATAIASE O AT AL . AFYL. AyL. Ay% Ay. A A . Ah . Al. A A AS. AFfr. A Ah. A3y. Ay.

AlY. A e %19 61/-}{39aAs§cA&UenA\.ﬁlidé-y%r‘&m AY B f A R A A H . AILS
J} 23t E\ ~hi | vpkf a\ W ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]
ca] ca] g@heahtad colcsd£al eahcad sahgap sl cabl o032 C%#NQ 2& o

{vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] caJca] c: a] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca]
cal] cal el gadcpbeei6nl gakgaheabhcakcab the revolving shaft of the

W6Rp) UegpB>} U") } xsnid_Z] |] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] opdepd rrd caf£@] 2o caksa] sajydtagca) sahdalicahtal) pEbrdl e! bE#a P&MREEE ?(
Q...5/6/0516111}xsnid_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca]sm:]tms:]'cag]@aéem:]rat]bal] cedcohealevptulng] shdfal 12228384ea50555779999A9B

9{ 9| 99999: :6:f::}xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca]‘mw]ztael] c&aﬂ]ka‘!]ec@]‘@ cajrderc Sleglecd]ike E4rss] saFcduct metper
; 2<k<{ <} <<<<=K====>=>} >>>+7<?=? ???2@@ wr mhc”"Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca]

ca] caPEaVdslesh sath & SjecaFaaina) tHy 64 88]apenpe s Calrdg] 2eqrad k] ca) cal cal ca
AuAAAB/ B2BgBBB' CZCCCDIVD| DDFQ FCFFFFFGG/ GG xsni d_Z]]]] ca] ca]ca]ca] c
c & eg]oéa]"éé]hcé] BAFEsreaAPLRPEafdafFearea) 857 ca et £33 & @] cajcajcalc
a]ca]ERLalF HHI M 111 ;
J] JIIRRIERKRR E‘gLLLﬁ PRESRENBRIPRF e YT FERPEET %3 SR PEsYea] ca] ca] ca] ¢
a] cal a] al.cal ca] ¢al cal BNEN~NNNO
<OGOO%%%ELEEEPS%WLR%%\%%]P%} ng.f]clé]d.%%] ??}Eca%% cai:gg] cg%‘ca] ca] cal ca]
caj ca cal ca] ca! PY
Yc ]\/Pzﬁﬁl?kﬁgh%agcﬂ%ﬂlﬁéf * 519,]%] %%@%ﬁﬁﬁs'ﬁﬁﬁﬂnﬁﬁ%ﬁgé?gg] c}a] c}a] cal ca
1ca] ciaggakeabeakcal aahaabea caheal 6&%@@]&@] e8] erkcalgaleat £ cajcajcajcajc
ajJ ca] ca!, sVuuv<wj yzy}y~~9nuv{" %i3zupkt a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] Ca&&éﬂﬁ@] cabcatendeahed] edme €8] c3] raddmalezahcabeakcadent epgcal ca! 3] nmp?7
G.j qaHX[ 4F{ vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca]
ca) capratealdrcakealrdahcejeadrizling] natcal2dd] aad the first air duct
XhkV#f vyCF&b} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]calc
aj ca]tc@c]ba]’ca@tai]taa] ) i ar] ol n et e glaca! bfdtlFe main body
Cz| wr mhc? ]]: ca] aJca]ca]ca]ca]c %ca] cal ca] ca] caljcalca]ca]c ] cal ca]cal ca]c
a] ca]l?:%ﬁbg -Jea @]r@a]%p&a?ga]c 32 APt erqdnbH) WriMiasYP 1T c8%a) ca] cal cal ¢

2]302] C%%M/é V rc;t]tchag %%L%%Eia]rcaLca] cal ca]aca]‘cg]‘cﬂgcas] caj cal ca] cal] ca]

! g%?\%%aﬁﬁa?é%?zé}’]c&% Jetre e b sl
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a] cakhealal< a crdrodd OBl £ Gh)oRlsen] cal-calea] easkcatended] cal cal cal caj ca] ca]
cal ca] ca! *- YVf nj PB?H| vgkf a\ W] ca] ca] ca] ca] c*a] ca] c*a] ca] ca] ca] ca] ca]ca]ca]c
a] caexlgealwiajedal c a] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca!

c$PB?H| vgkf a\ W] ca] ca] ca] ca] c*a] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ¢ a] cajosakheabcapeat tad el eadroagd o] capcAlirsd falni 0%t Shénb &3

203, the fan casing 316 having a larger size than that of the
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former is mounted in the form of a semicircu
centering as the revolving shaft 20la, and the blecworif opening
404 is defined on a side of the main body positicned opposite

thereto. The mainbody 315 is composed of the whole fan casing

obtained by forming integrally the bell-mouth casing 2C5 being
the duct guide of the propeller fan 202, the main body back

315a, the fan casing 316, and the blowoff opening 404 with the

main body 315; and a decorative grille 314. The deccrative

grille 314 is detachably attached to the suction opening 403
of the fan, while a plurality of horizontally wind directing
plates (current plates) 317 are attached to the blowoff opening
404 of the fan in a width direction cf'a; scroll casing so as
to partition a blewoff air duct along its width direction. As
showr in Fig. 16, the suction opening 404 is operned over the
whole width directioﬁ.of the fan casing 316 in tne main body
315,

Air sucked by the propeller fan 202 through the decorative
grille 314 and the fan suction opening 403 receives force
directing from the axial direction to diametrical direction
by rotation of the propeller fan, and at the same time, the
air can be supplied after being converted into static pressure
by means of the bell-mouth casing 205 and the first air duct
member 203 without losing uselessly speed energy from the axial
direction to the diametrical direction. More specifically,
adirectionof a flowcan be changed by 90° to elevate a pressure
(static pressure) as comparedwithadraft in its axial direction

corresponding toa flowof aconventional propeller fan by means
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of the centrifugal diffuser air duct 209 wherein a flow in the
axial direction is converted into that in the diametrical

direction in a blowoff space towards the outer circumferential
direction which extends from thebell-mouth casing to the first
air duct member while maintaining characteristic features of
high air capacity, low noise, and high efficiency belonging

te the propeller fan. According to the present invention,

speed energy which has been wastefully discarded in a
conventional propeller fan can be converted into static
pressure, whereby the characteristic feature therecf 1is
improved.

The a‘ir a flow direction of which has been changed by the
centrifugal diffuser air duct 209 into its diametrical
direction is guided into the right and ieft sides of the fan
main body 315 without any modification.in the lower part of
Fig. 16, and blown off from the blowoff opening 404 of the fan;
Accordingly, since the air is blown off downwards by means of
high air capacity of the propeller fan as well as of high wind
velocity due to a pressure converted by the centrifugal
diffuser air duct, the air can be supplied to a distant place.
On the other hand, the supplying wind towards the upper part
of the drawing collides with the fan casing 316 to change its
direction tothe side cf the centrifugal diffuser air duct back
space 310 defined between the main body back 315a and the first
ailr duct member 203, i.e., thedirection cf the flow is changed
by about 180° in the outexr circumferential part of the first

air duct member 203, and the resulting air is blown off from
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entrifugal diffuser air

the blowcif opening 404 through thec

duct back space 310. Further, as shown in Fig. 16, supplying

wind towards side surfaces ccllides also with the semicircular
fan casing and side walls of the main body 315, a direction
cf the flow is changed to a side of the centrifugal diffuser

air duct back space 310 defined between themain body back 315a

and the first air duct member 203, i.2., in the outer

circumferential part of the first air duct member 203, the
resulting air is collected in the blowoff opening 404 opened
over the whole lower part of the main body 315 to be blown off
towards a constant-direction with high air capacity and high'
wind velocity. In brief, a flowdirection of air sucked from
a front of the decorative grille 314 is changed by 90°, and
flows indiametrical directions towards four planes of box type
main body sides are concentrated in one plane of the box type
main body sides by the scroll casing 316 to be blown off.
In a conventicnal fan involving a scroll type casing
wherein a volute tongue exists, and it is adapted to expand
a vortex towards a blowoff opening, whereby wind is smoothly
supplied, even if wind capacity can be assured and noise can
be reduced, a wind velocity of diffused wind blown cff from
theexpandedbiowoffopeningdiffersremarkablydependentupon
a position of the blowoff opening, so that it is difficult to
As shown in Figs. 17 and 18,

supply wind to a distant place.

a gap defined between the fan casing 315 and the air duct member

203 is the same in a closed side, i.e., a counter-supply side,

and the gap broadens with closer to a blowoff side, so that
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supply wind from the propeller fan concentratces on the

side. Namely, a flow of wind is concentrated in a constant

direction without diffusing the flow of wind aZter exiting the

fan, so that the wind can be supplied to a distant place while

maintaining its air capacity and its wind velocity. A casing

back space 327 is defined between the fan casing 316 and the
main body 315, and parts and wiring can be contained therein.
Moreover, propeller fan belongs to a centrifugal fan, and a

vane profile is simpler than that of other vanes in a

transversal flow fan and the like. Accordingly, a propeller

fan can be easily manufactured from a 1ight metal, so that the
resulting product has a high strength and light weight, whereby

high-speed rotation becomes possible and a sufficient air

capacity can be obtained in a compact size.

In such blower and fan, as shown in Figs. 17 and 18, a

plate 203 being the first air duct member has a circular shape.
In this respect, a plate having a similar shape is descriked

in the previous embodiments wherein it is described that the

optimum is 1.15 to 1.2 times larger size of the first air duct

member 203 than that of its vane outside diameter. In this

embodiment, however, a size of the first air duct member 203

could be more downsized without affecting adversely its wind

supply performance. Anextentcf suchdownsizing extends over

a range described hereinafter. In the constitution shown in

Figs. 17 and 18, an air duct member is concentrically providad

on the shaft center of a fan wherein arn outside diameter of

the air duct member is made to be 0.7 to 1.05 times smaller
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than that of a vane of the prcpeller fan. With refsresnce to

Figs. 15 and 16, as a profile cf the downsized first air duct

member 203, it is considered that a rotational centar of the

propeller fan 202, which corresponds to the center c¢f the
driving motor 201, passes through this central pcsition, and
that a horizontal center linewhich is ina horizental situation

as well as a vertical center line which is in a vertical

situation viewed in the front view as shown in Fig. 16. Under

such condition as described above, a size 0f a half of the first
air duct member 203 on a side under the horizontal center line,

i.e., a side of a blowoff opening 404 is made to be 1.15 to

1.2 times larger than a vane outside diameter. As shown in

Fig. 19, a size of a half of the rest on a side over the

horizontal center line, i.e., a side of a closed space being
a 'side of the scroll casing 316 is made to be larger than an
outside diameter of the driving motor 201 in such that the
driving motor 20l can be disposed on the vertical center line
with both ends which correspond to two points determined by
such cendition that the first air duct member 203 on the lower
side, i.e., a side of the blowoff opening intersects the

horizontal center line. Thus, as shown in Fig. 16, a width
of the main body 315 corresponding to a length of the bloweff

opening can be remarkably reduced. 1In this case, an area on

the upper side over the horizontal center line determined by
the first air duct member 203 and the scrollcasing 316 is formed

to assure 60% or more of an area defined by the scroll casing

316 and the horizontal center line.
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Figs. 20(a), &), and (c) each shcws a difference o
velocity distribution dependent upcn a difference in a wind
supplying manner in the case where wind is supplied by a fan
of the same size in a main body structure ccnstituted as, for
example, an air curtain wherein (a) shows a wind velccity

distribution in case ¢f a fan of a propeller fan type provided
with an air duct member forming a diffuser, (b) shows a wind
velocity distribution in case of a fan of a cenventional

propeller fan type shown in Fig. 40, and (c) shows a wind velocity
distribution in case of a fan of a conventional transversal
flow vane type shown in Fig. 39, and in these cases, a sta.ndaird
setting height of each product is 3.5m. Ineachof Figé . 20(a),

{b), and (¢), ordinate indicates a distance from a blowoff

opening of a fan, i.e., a distance from a product, it means

specifically a distance extending from 0'm to 3.5 m; abscissa
indicates a breadth of a fan, i.e., a breadth cf a product
wherein numerals 1 and 10 mean both ends cf a product, while
numerals 5 and 6 mean a vicinity of a central part of the
product; and further sorted regions with respect to a wind
velocity of supply wind blown off from a blowoff opening of
a product are represented, for example, by 7 to 10 m/s, and
1 to 4 m/s, respectively.

(a Incaseof thepresent invention, there is no evenness
in supply wind as the whole product. When a wind velocity at
a height 3.5 m which is the top surface in the case where a
fan is set at a standard setting height is determined, a value

3 m/s or higher is obtained in a sorted region of wind velocity
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l to 4 m/s. Accordingly, a sufficlient shut-off effe
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air seal effect can be expected in case ¢f supplying a

order to shut off wind and the like which tries to invade the

interior from the outside.

(b) In case of a fan of a conventional propeller fan type,
although there is comparatively little unevenness in supplying
wind as a product, it is understood that wind velocity is
totally low in the vicinities of both ends of the product. For
' this reason, when air is supplied to shut off wind or the like,

shut-off effect decreases in the vicinities of the toth ends

of the product as compared with a central portion thereof.

When a wind velocity at a .height 3.5 mwhich is the top surface

in the case where a fan is set at a standard setting height

is determined, - a value of 3 m/s or higher can be maintained
only in the vicinities of a central portion of a the product.

Accordingly, even if air is supplied to shut off wind and the

like, lower effect than that of the present invention is

obtained.
(¢) In case of a conventional fan of a transversal flow

vane type, when a wind velocity at a height 3.5 m which is the

top surface in the case where a fan is set at a standard settin

height is determined, it is 3 m/s or higher. 1In the case when

air is supplied toshut off wind and thelike, although asimilar
shut-off effect tothatof the present inventioncan be expected,
air in a central part of the product cannot be supplied

particularly in the vicinities of the blowcff opening, since

a motor is disposed at a central part of the product as its
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of a central portion of the product as well as main bodv ends.
Ashut-off effect involves thermally shuttingoffwarmand cold

heat produced by an air-conditioner in a room from the outside.

In this case, if an air flow of a certain degree has been
delivered, a zone can be separated by means of such air flow,
and in this event, an effect is not necessarily improved by
a wind velocity which is higher than that required. On the
other hand, in case of shutting off external wind, when a wind
velocity is insufficient for performing an air seal, its
durability is weak against external wind.

In the above determination, power consumption in case of
the above described (c) of a fan of a conventional transversal
flow vane type was 500 W, while power consumption in case of
(a) of a fan was 385 W. Although power consumption in case of
a fan of a conventional propeller fan type was 246 W, its
shut-off performance is inferior to that of (a) and (c) as a
product as described above. Accordingly, there is a problem
as an air curtain with respect to 3.5 m height. Moreover, as
to noise performance, in an actual setting state, it was 72
4B in case of (c) ¢f a fan in a conventional transversal flow
vane type, while it was 68 dB in case of (a) in the present
invention. It was also 68 dB in case of (b) in a fan of a
conventional propeller fan type.

As described above, by such an arrangement wherein a
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air capacity is used, and a directicn of supplying wind is

allowed to change at right angle while maintaining static

characteristics by means of a diffuser, a wind velocity can

be maintained, and the resulting air may be klown off. Aas a

result, a suitable air capacity and wind velocity as well as

low noise can be achieved. Hence, an effective air curtain

can be obtained. 0On one hand, when such type of fan is

downsized, even in this propeller fan of a diffuser type, an

air duct area decreases, pressure loss increases to decrease

amount of supplyingwind, and ncise increases. Inthis respect,

according to the present invention, a breadth of an air duct

member forming a diffuser is narrowed, and a profile of the

air duct member is modified. When viewed an air curtain from

a use application therefor, there are the air curtain of such
type which is installed for 3.5 m opening height in a

large-sized building, department store and the like, and an
air curtain of a type which is installed for about 5 m opening
height in a track yard and the like of a factcry where tracks

and the like come in and out. In the latter case, it is further

required to increase an air capacity than that in case of Fig.
20(a). As described above, as a means for increasing air

capacity, or in also the case where a situation of external
wind circumstance is severe even in 3.5 m opening height,
however, it is sufficient to use a fan wherein a breadth of
an air duct member is made to be the same with an outside

diameter or a smaller than that of a propeller fan as a means
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for increasing a wind velocity as in the present inventzioen.
By such an individual klower and fan provided with a fan
which is rotatively driven by a driving means to supply wind,
a fan casingwhichcontains the fan and guides supply wind blown
off from the fan, and the fan casing having a suction ogpening
for sucking air from the outside and a blowoff opening for
blowing off air to the outside; an amount of supplying air
cannot be increased, because rotational frequency in the above

blower and fan has an upper limit. Further, when a rotational

frequency is allowed to increase over the most efficient value,
input of electrié'current increases significantly, so that
unnecessary eneréy is wasted. On the other hand, when a size
of a vaﬁe is increased, the resulting fan has also an increased
dimension, so that in the case where a plurality of fans are
mounted so as to have a columnar blowoff opening to form an'l
aircurtain,theresultingproductcannwtbecontainedusuallf
in an copening therefor which has been previously prepared,’
because a breadth for such cpening is determinad, for example,

to be 1.2 m or so. Furthermore, even if a size of a vane is

reduced and the number of parallel units is increased, an amount
of supply wind in each unit decreases also dependent upon a

diameter of a vane, so that it does not function as

countermeasures. Therefore, as in the present inventiosn, a

unit itself is downsized while leaving a dimension of a vane
in each unit as it is, in other words, leaving an amount of

supply wind as before. 1In this case, a profile and a dimension

of an air duct member is selected so as to maintain a pressure
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and to ensure an air duct area without accompanying any
detericration of perfcrmance and increase in noise, even if
an air duct area in a diffuser section is reduced. As a result
of this downsizing, it is intended to increase the number of
plural fans for forming air curtains with respect to an orening.
An effective air seal ensuring a wind capacity and a wind
velocity can be obtained in accordance with such a manner that
columnar blowoff cpenings cbtained by aligning a plurality cf
‘ fans so as to be closely in contact with each other, and air
sucked from such aligned openings is blown off. Thus, air

which has been air-conditioned and retained in a room is not

uselessly exchanged with the external air, whereby energy

saving can be attained. On one hand, in the case where

influences of external wind cannot be removed, because
existing fans for air curtain involve a conventional
transversal flow fan cr a conventional propeller fan, a

plurality of the fans forming an air curtain are replaced by
those of the present invention. As a result, fresh air
curtains are formed by a much more number of fans than that
of the fans which had been employed befcre, i.e., they were
the ones replaced by the fans of the present invention in
accordance with such a manner that the fans of the invention
each having a narrow breadth are closely disposed with each
other, whereby effects for saving energy can be elevated.
Seventh Embodiment:

Figs. 21 through 26 are explanatory views each showing

another example of the present embodiment according to the
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present invention wherein the same relerence numeral as thacs
of the preceding figures designates the same component as that
of the preceding figures, respectively. In‘fig. 21, a breadth
of a first air duct member 203 is downsized as compared with
that of Fig. 16 in the above described sixth embodiment by
cutting the same in parallel to a main body‘side at a position
corresponding to 0.7 to 1.05 times larger dimension than an
outside diameter of a propeller fan 202, and at the same time,
a diameter of a fan casing 316 is also allowed to be 1.2 to
1.25 times larger than an outside diameter of the propeller

fan 202. As a result, a breadth of a main body 315 reduces

also.

vhvhen it is intended to restructure fans as constituted
in an air curtain having, for example, 3.5 m standard setting
height into another air curtain having.3 m standard setting"
height, increase in an air capacity of supply wind is usuall‘y
studied as a product for delivery wind to a further distant

place. As a means for increasing an air capacity, it may be

considered to increaseavaneoutsidediameter. Insuchacase,

however, a breadth is determined in relaticn to a frontage of
a place where a product is to be set in case of an air curtain.
For this reason, when an outside diameter of a vane is increased,
the number of fans employed must be reduced dependent upon a
dimension of a product, so that an air capacity of the product
On the contrary, even if the number cf fans to ke

decreases.
used is increased, a size of a vane must be reduced, so that

the resulting product brings about small effect. Wwhen a
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-Furthermore, a profile of the first air duct

rotational frequency can be increased, an increased air

capacity is obtained. In this respect, however, in case of

the fans as shown in the sixth embodiment, an AC induction type
moter is usually employed, and in such type of mctor, there
is an upper limit in rotational frequency dependent on a power

source fregquency, so that an air capacity cannot be increased

over a certain limit. Because of this reason, a size of the

fan casing 316 or a first air duct member 203 is downsized while
maintaining supply wind performance, so that the resulting fan

itself is downsized. Thus, the number of fans to be emploved

is increased as its product structure, otherwise an amount of
alr capacity cannot be increased as the product structure.

In Fig. 21, a side of the first air duct member 203 is

cut in parallel to a main body side at a position corresponding

to 0.7 to 1.05 times larger size of a vane diameter.

member 203 which
is in the side over a horizontal center line is defined as in
the case of the sixth embodiment by making larger than an

outside diameter of adrivingmotor 201 in such that thedriving
motor 201 can be disposed on the horizontal center line with
taking two points determined by intersection of the lewer side
of the first air duct member 203 with the horizontal center

line as both ends. Besides, an area on the side over the

horizontal center line defined by the first air duct memberx
203 and the scroll casing 316 is formed to ensure 60% or higher

with respect to an area defined by the scroll casing 316 and

the horizontal center line. In the case where the air duct
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member 203 is integrally attached to amotor, it may ke arranged

in such that the air duct member is sandwichad between a metor
fitting leg and the motor, and they are clamped together with
a screw. In this case, a size of the fan main body can be
downsized as compared with the above described sixth

embodiment while maintaining substantially wind supplying

performance such as air capacity and noise. Moreover, since

it becomes possible to increase the number of fans which may
be employed within a limited dimension of a product, ar amount
of supplying wind can be elevated in a product formas the whole

air curtain.
Fig. 21 shows an example in which a fan is specifically

downsized as described above wherein the upper part of the first
air duct member 203 with respect to a diffuser air duct has
an arch-like profile, a diameter of which being 1.15 to 12
times larger than a vane radius, the ends of both sides are

on the extensicn of the vane center line, and they reach sides

i of the first air duct member 203. In this case, sides of the

first air duct member 203 are cut inparallel to main body sides
at a pesition corresponding to about 0.95 time larger size of

a vane diameter. This time, an air duct area defined by the

first air duct member 203 and the diffuser air duct correspends

to 70 to 75% of an air duct area defined kv the vane center

line and the diffuser air duct. In the present trial preducs,
when the propeller fan 202 is driven at a rotational frequency
of about 2730 r/m under the condition of 240 x 290 mm main body

profile, 210 mm propeller fan outside diameter, and 130 mm fan



18, 10%38' ()-6@LO%E ()- | +y 10938 ()-G !)-#10%*& ()-! 10%g& () -
1110%G8 () - #cdefvy @ 10 h+ 10% h& ()- ! p&$10%hh& () - ! slq?;gggggr-éb‘()@%
h& ()- 10G 10G 10G 109%G& ()-CgH=5 10 10Y+ 109 ()- ! @ &$109&: d;

& ()-L!'! @&$10%n& ()-L! 10%& ()-3"f 40%& ()- 10 h 10 hFjK=5 10 10

109@28& ()-'!", $109& ()- y:!109%& ()-MIO%&& ()-"" 109&Z& ()- 10 10&b~ @ 10

1109 ()-"" 109%& () -

casing radius, a constant air capacity can be substantially

maintained.

Fig. 22 shows another example in which a fan is downsized
wherein the upper part of a first air duct member 203 with
respect to a diffuser air duct is horizentally cut with
reference to a blowoff opening in the vicinity of the vane
center line except for fitting section to a motor. In this

case, sides of the first air duct member 203 is cut in parallel

to main body sides at a position corresponding to about 0.95

time larger size of a vane diameter. This time, an air duct

area defined by the first'air duc.t'member 203 and the diffuser
air duct corresponds to 75 to 80% of an air duct area defined
by the vane center line and the diffuser air duct. In the
present trial product, when the propeller fan 202 is driven
at arotational frequéncy of about 2720 r/munder the condition

'0f 240 x 290 mm main body profile, 210 mm propeller fan ocutside

diameter, and 130 mm fan casing radius, a constant air capacity

’ can be substantially maintained. However, when compared with

the fan having a profile shown in Fig. 16, a corner part exists
in the upper half section, and the corner part might function
as an edge, a noise value and a value of peak noise were
increased in the former case where it was around 0.4 d2, while
in the latter case where it was around 1.9 dB.

Fig. 23 shows another example in which a fan is downsized
wherein the upper part of a first air duct member 203 to a
diffuser air duct is cut horizontally with respect to z blowocff

opening at a positionwherea fittingsectiontoamotor remains,
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whereby the air duct is somewhat reduced, and decrease in noise

was studied. In this case, sides of the first air duct member

203 is cut in parallel to main body sides at a position
corresponding to about 0.95 time larger than a vane diameter.
This time, an air duct area defined by the first air duct member
203 and the diffuser air duct corresponds to about 65% of an
air duct area defined by the vane center line and the diffuser
air duct. 1In the present trial product, when the propeller
fan 202 is driven at a rotational freguency of about 2750 r/m
under the coendition of 240 x 290 mm main body profile, 210 mm
propeiler fan outside diameter, and 130 mm fan casing radius,
a co'nst_ant air capacity can be substantially maintained.
However, when compared with the fan having a profile shown in
Fig. 16, a noise value and a value of peak noise were increased
in the former case where it was around 0.4 dB, while in the.'
latter case where it was around 1.7 dB, and such results are
substantially the same as thecse of Fig. 22. .
Fig. 24 shows another example in which a fan is downsized
wherein the upper part of a first air duct member 203 to a

diffuser air duct is cut horizontally with respect to a blowoff

opening at a position where a fitting section to a motor remain

as in the case of Fig. 23. This time, an air duct area defined

by the first air duct member 203 and the diffuser air duct

corresponds to about 60 to 65% of an air duct area defined by

the vane center line and the diffuser air duc In the present

trial product, even when the propeller fan 202 is driven at

a rotational frequency of about 2740 r/m under the conditien
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cf 240 x 290 mm main body profile, 210 mm propeller f£an outside
diameter, and 130 mm fan casing radius, an air capacity is
around 1% lower than the fan having the profile shown in Fig.

16. A noise value is nct different, but a value of peak noise

decreased by around 0.5 dB.

Fig. 25 shows another example in which a fan is downsized
wherein the upper part of a first air duct member 203 to a
diffuser air duct is in an arch-like shape having 0.7 tec 0.8
time larger size than a vane radius, and both side ends reach

sides of the first air duct member 203 on the extension of the

vane center line. In this case, sides of the first air duct

member 203 are also cut in parallel to main body sideé at a
position corresponding to 0.7 to 0.8 time larger size than a
vane diameter. This t:}me, anairduct area defined byv the first
air duct member 203 ahd the diffuser air duct corresponds to

about 60 to 65% of an air duct area defined by the vane center

line and thediffuserairduct. Inthisconstitution, although

an air duct area in the sides is allowed to increase, mixed
flow effect deteriorates, and wind velccity decreases by an
amount corresponding to that wherein a region of the air duct

member 203 being larger than a vane diameter exhibiting mixed

flow effect decreases. Namely, in the present inventicn, an

even balance of mixed flow effect wherein a flow from a
propeller fan is subjected to pressure recovery by a mixed flow
plate, whereby a flow which withstands pressure loss arnd
provides higher wind velocity with decrease in pressure loss

due to assurance of an air duct area is studied. In thepresent
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trial product, when the prcpeller fan 202 is
rotational frecguency of about 2770 r/m under the ¢co
240 x 290 mm main body profile, 210 mm propeller fan outside
diameter, and 130 mm fan casing radius, air cagacity increases

by around 1% as compared with that having the profile shown

in Fig. 16. A noise value increases by around 0.6 45, and a

value of peak noise increases also by around 1.5 dB.

Fig. 26 shows ancther example in which a fan is downsized
wherein the upper part of a first air duct member 203 to a
diffuser air duct is in an arch-like shape having 0.95 time
larger size than a vane rac_lJ:.us, and both side ends reach sides

of the first air duct member 203 on the extension of the vane

center line. In this case, sides of the first air duct member

203 are also cut in parallel to main body sides at a position
corresponding to 0.95 time larger size tr;.an a2 vane diameter.
This time, an air duct area is allowed to be reduced, so that
an air duct area defined by the first air duct member 203 and
the diffuser ailr duct corresponds to about 35 to 40% ¢f an air
duct area cdefined by the vane center line and the diffuser air

duct. In the present trial product, when the propeller fan

202 is driven at a rotational freguency of about 2730 r/m under
theconditionof 240 x 290 mmmain body profile, 210 mmpropeller
fanoutsidediameter, and 130 mm fan casing radius, air capacity
decreases by around 1.4% as ccompared with that having the

profile shown in Fig. 16. A noise value is suktstantially the

same, and a value cf peak noilse decreases merelv by 0.8 dsB.

As described above, air duct members having a varietv of
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dimensions and profiles shown in Figs. 21 to 26 have been

studied, and as a result, it has been found that all the

modifications are within an applicable range as well as that

a need such as reduction of noise may be selected on the basis

of specifications of characteristics which are reguired by

users.

Eighth Embodiment

Fig. 27 is a side view illustrating a blower and fan of

another embodiment according to the present invention wherein

the same reference numerals as that of Fig. 15 designate the

same components as that of Fig. 15. In the same figure,

reference numeral 318 designates an anteropcsteriorly wind

directing plate. In this arrangement, a first air duct member

203 is secured to a motor fitting plate 311 fitted to a

substantially central part of a main body back 315a together

with a driving motor 201. In this case, the air duct member

203 is positioned in a substantially central portion of a

blowoff opening 404.
In Fig. 28, the first air duct member 203 of Fig. 27 is
allowed to have access by 5% to a propeller fan 202 along a

longitudinal direction cf a blowoff opening 404. In cther

words, the air duct member is moved By 5 mm to the propeller
fan in its axial direction in comparison with an arrangement

in Fig. 27. In this case, both air capacity and noise value

are substantially the same as those in Fig. 27.

Furthermore, in Fig. 29, the first air duct member 203

of Fig. 27 is allowed to have access by 10% to the propeller
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fan 202 along the longitudinal directicnof the bleweoff opening
404. In other words, the air duct mamker is moved by 10 am

to the propeller fan in the axial direction in comparisen with

an arrangement in Fig. 27. In this case, both air capacity

and noise value are substantially the same as those in Fig.
27.

In Fig. 30, the first air duct member 203 of Fig. 27 is
allowed to have access by 15% to the propeller fan 202 along
the longitudinal direction of the blowoff opening 404. In
other words, the air duct member is moved by 15 mm to the

propeller fan in the axial direction in comparison with an

arrangement in Fig. 27. In this case, noise value is

substantially the same as that in Fig. 27, but air capacity

decreases by around 2%. As is apparent from the above

description, characteristic properties which are desirably to
be possessed can be maintained up to substantially such degree
of modification as described above, i.e., so far as the

modification is within a range wherein the first air duct is

moved by around 15% from a substantially central portion of

the blowoff cpening. Accordingly, a pesition of the air duct

member in the axial direction may be determined within an
allowable range in which no characteristic prcperties are
affected adversely with such a constitution wherein air is
smoothly blown off in relation with an arrangement cf the
anteroposteriorly wind directing plate 318, or a constitution

wherein the air duct member is moved dependent tpon a manner

for fitting the same.
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Ninth Embodiment:

"y

The present embcdiment illustrated in Figs. 31 and 32

}
o
-
g
[0
r
11
la
o

relates to a fan 502 suited for forming an air curtair
a propeller fan 501 having high fan efficiency is employed.
The fan 502 is constituted in such that air stream produced
by a propeller fan 1l in a direction intersecting the revolving
shaft center of the propeller fan 501 built into a main body
casing 503 at substantially right angles is blown off ona plarne

being substantially parallel to a rotating plane of the

propeller fan 501. The main body casing 503 is constituted

in a box of substantially hexahedron wherein the front of the
main body casing is opened as a suction cpening 504, the lower
surface near to the back is also opened as a rectangular
downwards opening extending over substantially the whole
breadth direction, aﬁd all the other upper surface and both

side surfaces including the back on which is disposed a fitting

structure 5 are closed. On the front of the main body casing

503 is disposed a suction grille 507 provided with a protective
member 506 capable of ventilation which is composed of a
punching metal and the like.

The propeller fan 501 is rotated by a motcr 509 mounted
on the back in the main body casing 503 inside a bell-mouth
508 being an air channel and assembled from the suction opening
504 to the back side of the main body casing to produce air
Stream in the bell-mouth 508 in the axial direction. Anoutlex
end of the bell-mouth 508 is provided with a blowoff opening

610 facing to the opening in the lower surface of the main body

"1000U& ()- /~uj _@ !"MO% ()- 10B 10B 10BYF+z
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casing 503 in a direction intersecting the revolving sh

center of the propeller fan 501 at substantially right

LR T I = e

wn

ang.es,

and to which is connected a plastic scroll casing 611 having
a substantially semicircular sectional contour in a direction

intersecting a revolving shaft center of the propeller fan 501

on a counter-blowoff opening side. A part intersecting the

revolving shaft center of the propeller fan 501 on the
counter-opening side of the scroll casing 611 at right angles
is constituted into a smooth R-concave shape 612, and is
smoothly continuous to the back of the main body casing 503.
To a motor mounting member 613 for securing the motor 509 is
attached an air duct memkter 614 opposed to the propeller fan
501 with a predetermined spacing in the scroll casing 611. The
air duct member 614 is formed into a disk shape having a iarger
size than an outside diameter of the propeller fan 501, it is.
away from the back of the main body casing 503 to define a back
space 615, and the air duct member is disposed with such a'
pesitional relaticnship wherein it divides the blowoff cpening
6§10 into substantially two sections in front and in the rear.
Acentrifugaldiffuser air duct 616 is defined between the outer
circumferential part of the air duct member 614 and the scroll
casing 611.

A rectangular nozzle frame 617 is fitted to the blowoff
opening 610 by supporting the former with supporting pins 618,
618 functioning as rotaticn supporting sections at both ends
thereof so as to be rotatable in a plane being substantially

perpendicular to a rotational plane of the propeller fan 501,
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and the nozzle frame 617 becomes & supstanctial plowoiZ cpening

1]
o
o
-1
-
w
w

£or blowing off jet. The interior of the nozzle fI3m

a lattice sgructure ccmposed of a plu"allty of inclined wind

directing plates §19 and 2 plu*all*v of current nplates 620

standing along its breadth direction. AD externally

hemispherical supporting structure g21 for suppcrting

slidably the nozzle frame with abutting on edges of che blowoff

opening 610 is disposed petween the supporting pins §18. The

supporting structure 621 is made from 2 soft material such &s

plastics and the 1ike, and has suitable slide resistancé with

respect to the edges of the plowoif opening 610. A plurality

of the inclired wind directing plates 61'9 are dispcsed at even

intervals (65 ™R distance in the present embodiment) in 8

direction jntersecting the ;otational plane of the propeller

fan 501 at substanti_ally right angles, and they are placecd with

such an inclination rowards 2 reverse direction +o the

S

rotational direction of the propeller gan 501 (see Fig: 310,

The jnclination of the inclired wind directing plate 619 is

determined in response to revolving components of blowoff air

stream groduced by rotation of the propeller fan 501 within

a range extending from 1 o 5 degrees. around 3 degrees of

0
[0

the inclination of the inclined wind directing plate 612 3~

suitable for forming an air curtain in a standarzd puilding

naving 3.5 M neight of tne opening- The current plates 620

are disposed along a direction 170 substantially narallel ©°

che rotating plane of the propeller fan 501 in guch a mannar

chat a route extending from the rear eng of the rotating plane
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of the propeller fan 501 to the air duct member 514 is separated

.J

o
b

by the current plates with 10 mm each spac

In the fan 502, when the propellsr fan 501 is rotated by

the motor 509, air is sucked from the sucticn opening 504, and

blown off from the cutlet end of the bell-mouth 508 to the axial

direction by the rotation of the propeller fan 501 while

receiving forces directing to the axial directicn ard the

radial direction. The air stream blown off from the outlet

end of the bell-mouth 508 is allowed to flow after changing
its direction from the axial direction to the radial direction
by 180 degrees by means of the air duct member 614 and the scroll
casing 611, and passes through the back space 615 defined

between the air duct member 614 and the main body casing 503

to be blown off from the blowoff opening 610 through the nozzle

frame 617 as jet.
A direction of flow may be changed by 90 degrees by the

use of the centrifugal diffuser air cuct 616 wherein a flow

in axial direction is converted into that of radial direction

while leaving characteristic features (high air capacity, low

noise, and high efficiency) of the propeller fan 501 as they

are, whereby static pressurecanbe elevated in comparisonwith

a draft along axial direction corresponding te a flew in a

conventional axial blower. The air stream flowing out from

the centrifugal diffuser air duct 615 dirscts to the blowoff

opening 610 along a portion of the smooth R concave 612 in the

scroll casing 611 where there is a little pressure loss, so

that loss in air capacity is scarce. 1In a trial product having

Uuuio u

.gs O%tgge 3062107
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rotated at 2200 r/m, and as a result, its air capacity increases
by 3% as compared with a scroll casing containing no part of
R concave 612.
Inclined wind directing plates 619 in the blowoff opening
610 function to correct revolving components contained in a

blowing-off air stream produced by rotation of the preopeller

fan 501 by means of its inclination. 1In this arrangement, a

straight jet which does not curve downwards to the blowoff
opening 610 and has laterallyuniformwind velocity can be blown
cff. This manner for correcting revolving componants can be
realized by a simple means of inclined wind directing plates.
When an air curtain ié established by a straight jet obtained
after correcting rev‘olving components, there is no case where
a region wherein shielding function does not act upcn an opened

secticn of a building appears, so that such jet is suitable

for forming an air curtain. Morecver, the current plates 620
arranged in such a fashion that a route extending from the rear
end of a rctating plane of the propeller fan 501 to ths air
duct member 614 is separated thereby with 10 mmeach ¢f spacing,
reduce vortices produced by differences of air flow in velocity
in the blowoff opening 610, function to elevate bloweIf wind
velocity, and at the same time, prevent from touches by human
As a result

fingers with respect to movable parts of the fan.

of measurement for the presence of the current plates c20 1in
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the trial product, it has been found that the tr:ial product

¥ improved

o

20 exhibits 2

(241

provided with the current plates
result in wind velocity at a point which is 1 m apart from the
blowoff opening 610 incomparisonwith a product withnocurrent

plate. Thus, the trial product is suitable for the fan 502

for foerming an air curtain.
A direction of jet can be simply set by rotating suitably
the nozzle frame 617 during a course extending from the front

side to thebackside. Inthis occasion, since thenozzle frame

617 is supperted by the supporting structure 621 having a
hemispherical external surface w#éh an appropriate slide
resistance, the rotation is smooth, and the nozzle frame may
be simply stopped at a desired position.

Tenth Embodiment:
The present embodiment illustrated in Figs. 33 through

38 relates to a blower and fan system composed of a row 622
of the fans obtained by arranging a plurality of the fans

illustrated in the ninth embodiment in a row wherein an

individual constitution of each fan is essentially the same
as that of the ninth embodiment, so that the same components
as those of the ninth embodiment are represented by the same
reference numerals as those oI the ninth embcdiment, and the
explanation therefor is omitted.

The fan system of the present embodiment is censtituted
by such a manner that a plurality (three in an example shown
in Fig. 33 and rig.34) of fans 502 illustrated in the nirth

embodiment as a fan for forming an air curtain are arranged
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in a row, and they are connected to each other to obtain the

fan row 622. An essential structure of individuzl fan 502 :.s

the same as that of the ninth embodiment as shown in Fig. 35,

but there is no boundary structure between the blowoff openings

in adjacent fans 502. In this respect, a nozzle frame 617 is

constituted in a series of lengthy component extending over

the blowoff openings 610 of the respective fans 502 as shown

in Figs. 36 and 37. Several supporting structures 621 are

disposed in the longitudinal direction with a suitable spacing

(see Figs. 36 and 37).
A suction grille 507 is disposed also so as to cover the

whole range over the fans in the block, and on the back thereof

are disposed partition members 623 for partitioning a border

between adjacent fans 502. The partition member 623 prevents

from interference relating to mutual sucticn of the fans 502,

functions to decrease pressure loss as to suction, and

contributes to increase air capacity.. As a result of

measurement of the presence of the partition member 623 in the
trial product shown in the ninth embodiment, it has been found
that 3% improved air capacity is obtained in the product

provided with the partition member 623 in comparison with the
trial product with nopartitionmember. Althcugh aprotective
material 506 capable of ventilaticn disposed on the front of

the suction grille 507 acts disadvantageously upon pressure

loss relating to suction, it is indispensable part for

preventing from invasion of foreign matters. For the sake of

reducing pressure loss as much as possible, the protective
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member 506 is made from a punching metal or the like having

high permeability, but when such protective member is lengthy,

it exhibits lack of rigidity so that there is a tendency of

impairing aesthetic appearance in its mounting state. In

order to eliminate such disadvantage, it is considered in the

present embodiment that the protective member 506 is held by

the partition member 623. More specifically, the partition

member 623 is provided with opposed arm like parts 625 on the
midway point of which is disposed a convex portion 624 as shown

in Fig. 38. The protective member 506 is forcibly in contact

with the convex portion 624 of the arm like parts 625, wh.ereby'

rigidity of the protective member 506 is elevated. Besides,

since dispersion in the profile of the suction grille 507 is

absorbed by elastic deflection of the arm like parts 625, its

assembling performance is improved. Functions other thanthat

described above are those obtained by adding the functions

involved in the ninth embodiment, so that the advantages cf

the fan system according to the present embodiment are
essentially the same as those of the fan 502 in the ninth
embodiment except that the fan systemof the preseat embodiment
is more suitable for forming an air curtain.

while a plurality of the embodiments have been descriked
above, it is also possible by those skilled in the art to obtain
a varlety cf blower and fans as well as of fan systems having

respective characteristic features by combining suitably

these embodiments within the scope of the present invention.



10+B+B L "10% & ()-& L "109%& ()-& 109& ()-"f 109 ()- 10 10 10l +
109 () - 3YSTUVF nbA8 10+B+B , 3 940%lod& ()-.  L10Y%& ()-# 109 %)-b 10,34
101 2 109 ()- 0109%& ()-j hwabA8 11,3 940%&' ()-. ,3 YLO%& ()- 1§ Octpber
0A0%& ()-.!,3 Y%O%& ()-.!H 3 %0%& ()-.!",3 %0%& ()-.Kuwi| MA8

ke’
/b

CLAIMS

1. A blower and fan comprising:

a propeller fan, a fan casing, a first, thin plate-liks,

alr duct member, a second air duct member, a wall and a

5 blowoff opening; wherein:
the propeller fan is driven rotatively by a driving means

to supply wind;
the second air duct member
supply wind produced by the

is disposed around the

propeller fan to guide the
10 propeller fan from the proximity of an end of the propeller

in a radial direction, the second air duct member also being

for separating a suction side of the propeller fan from a

blowoff side of the propeller fan;
the fan casing is connected to the second air duct member,

5 the fan casing being a substantially semicylindrical surface

.that is coaxial with the axis of the propeller fan;
the first air duct member is housed in the fan casing,

disposed around the axis of the propeller fan with a

predetermined spacing between the first air duct member and

" 20 the propeller fan so as to oppose the vanes of the propeller

fan, and defining a diffuser air duct together with the

second air duct member for guiding the supply wind away from

the axis of the propeller fan;

the blowoff opening, defining an end of the diffuser zir

25 duct, is provided so as to blow off the supply wind in a

direction perpendicular to the axis of the propeller fan; and

the wall is opposed to the first air duct member and on

the opposite side of the first air duct member to the second

alir duct member, the blowoff cpening formed adjacent to ths

30 wall, and supply wind derived from the diffuser a:r duct 1is

blown off from the blowoff opening through a space between
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the first air duct member and the wall.

2. A Dblower and fan according to claim 1, wherein a

plurality of wind directing plates are disposed in the

blowoff opening to supply wind in a desired direction.
3. A blower and fan acccrding to claim 2, wherein the wind
to change a revolving

w

directing plates are disposed so as
stream of the supply wind into a straight stream.

4. A blower and fan according to any one of claims 1

through 3, wherein a bell-mouth casing is disposed around the

10 propeller fan and connected to the second air duct memberx,

the bell-mouth casing introducing air into the propeller fan.

5. A Dblower and fan according to any one of claims 1

through 4, wherein an outer edge of the first air duct member

is over the outer radial edge of the propeller fan.

15 s. A blower and fan according to any one of claims 1

through 5 wherein a distance between the blowoff end of the

blowoff opening and an outer radial edge of the propeller fan

is substantially egual to a distance between the

semicylindrical outer circumferential surface of the £fan

20 casing and an outer radial edge of the propeller fan.

7. A blower and fan according to claim 1, 2, 3, 4 or 6
wherein the width of the first air duct member in a direction
axis o©of the propeller fan is

perpendicular to the
smaller than the radial edge

approximately the same as or

15 diameter of the propeller fan.
8. A blower and £fan according to any one of claims 1

through 6 wherein the first air duct member has a different
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5 propeller fan axis is smaller than that of the blowoff

opening side.

9. A blower and fan according to c¢laim 8, wherein a contour
of the first air duct member i1s over an outer radial edge of
the propeller fan at the blowoff opening side, and is over an

10 outer edge of the driving means at the closed space side.

10. A blower and fan system comprising:
"a plurality of fans each of which corresponds to that

claimed in at least one of claims 1 through 9, the fans being

connected and in contact with each other.

15 11. A blower and fan system according to claim 10, wherein

the plurality o¢f fans are connected in such a manner

that backs opposed to suction openings of the fans are in

contact with each other, and blowoff openings of the fans are

in the same direction.

20 12. A blower and fan system according to claim 10, wherein
the plurality of fans are disposed in such a manner that

suction openings and blowoff openings of the fans are

adjacent to each other respectavely sc that air in each fan

is sucked in the same direction, and the air in each fan is

blown off in the same direction.

19
\¥ ]}

13. A method for supplying wind using a plurality of blower

and fan systems claimed in claim 12, wherein the plurality of

systems are arranged so that supply wind from blowoff

openings of one set of the systems flow toward suction
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openings of the other set o¢of the systems, and continuous

supply wind is produced in a plurality of planes each having
a different angle.

14. A method according to claim 13, wherein

rotatable wind directing plates are disposed in the

blowoff openings, and angles of the wind directing plates are

changed to modify a direction of the supply wind.

A blower and fan system constructed and arranged to

15.
hereinbefore described with

operate substantially as
reference to and as illustrated in Figures 1 to 38 of the

accompanying drawings.



