cede+""#L(L(*6*T+1=TI ~I ~I | N~W- 3LOYY' ER AND FAN, BLOWER AND FAN SYST M AND
NVETi i OD FOr Z SUPPLY USI NG THE BLONER AND FAN SYSTEM FI ELD OF THE

| NVENTI ON The preseﬂmmmm”w!mm relates to a blower and fan applicable to

t echnol ogi es such a ain which is disposed at an opened entrance
door and perforns heat MN¢#6t ati on insi dé and outside a buildi ng principally
in case of air conditioning state as well as to a technology in a bl ower

d f whi ch, b | i I i i d
o7 odynan cé- anBFaNERneN Be: PNar SE0 AP <t st Ao PREE ) 1 291 BRERS o n

velocity is ver i oD t {/Rgp| b Nl I i WGTHE

| NVENTI ON Such fggeggf'%?gglﬁvgﬁ??oﬁgﬁgl B%ragng ?a%]ly%s escribed above is
called by the trade name of "AigrrCordratiy @yeb a circular and axially

| ong vane which is a transversal flow vane called by the name of |ine~flow
fan i s enpl oyedThanprasentsigeenvépadredatedl saodf bdpweimgndodaned at a
posi tion perpendicular to its suction opening. |In the acconpanying draw ngs
Fig. 39 is2pPtieaklectei bpahnolegisnosral ascafdpirofustaddumbiied 4sf an
viewed fromthe direction of its revolving shaft wherein a conventi onal
transver saf §PRFREY aHE 28 ﬁE%@Ie‘énﬁnWﬁ?B‘Hehg§°5eéﬂddP§EIf8§E‘§ f#2¥apanese

Pat ent Lai d- n_No. 313603/1994 in which a,fan main, bod 1 di sposed on
its i ndoor R Yed TFOR LT a\ﬁggpugrﬁﬂ‘\fggcémi‘é%{ﬁln‘? HeF D a%g}’tlrbfdpaaﬁ? opened
| N11111 | L L L L i 211 *caoool ¥ .2 ent.r e door
106 of an Aafcéé'%n%%?‘l{%#%ﬁ%’? sltéatp?r ?/iw(fé"& & (19 %tseuc rlmgino%é‘ﬁ’i géjtlfg'%%on t he
si de oppos] tshat %{)gﬁ i i h a la body 101
and a bl ovs\dioc¥E %aglen%gw 04 ol?&t @%@gﬁ%gﬁ@%ﬁg# ?&ér?ﬁgrﬁh re, a
trans~Ter sglp ddva ¥@he dbhAnfies -Aiikat! REisk cidPdtbLi SUEEL O PRpeRikng 103
to the blowoff opening 104 and a driving notor 114 for rotationally driving

the transvialssaholb@¥ ¥aRE WeEodi SPAFEYeiryShighl heed@nt RN DO HLALr Whil e
a fan casing 115 for introducing a flow of air is disposed on the outer

circunf er esalpadditgart of the transversal flow vane 113. Moreover, a
plurality of wind direction adjusting plates 116 for adjusting a w nd
direction of blowoff air are rotatably supported at the bl owff opening 104
with their upper end sections thereof as the fulcrums, respectively. In the
above described constitution, when the transversal flow vane 113 is rotated
in accordance with rotation SACHEUN PEiTHG MYSIIN4, air sucked through
the suction op&HFRgtYRS PAsR PR ahe iawar eadkdanf pswdeansibed, and
delivered to the bl owff openi nq_ﬁlo4 in accordance with the fan casing 115,

wher eby aRPaVE &8rfather| B TRe firafs mamsnothe AdppERTEain 't YheR&ifotker part
_of t_he opened entrance d_o r 186. _In a cgnd'htj on for rmuntii]%the fag shown
Tn Fig. BSITGHIRE TREAKIALLY L0RT VAN PRIENARIE HAVEER 3L FITREAREr f ace
107 d 101b .th in.bod i th ; f

oppocl s o PatRRE BRoEBR Rape ool tha 6t O ERh ok remER AT 188 HEER T en (e

he .f i i I I tq th ili
oo 103t Egtheh, B M BILMREoBING Dpclrlat MBI g
perpendicular to its suction opening.

In the accompanying drawings Fig. 39 is a cross-sectional
view showing a condition of mounting a fan viewed from ths
direction of its revolving shaft wherein a conventional
transversal flow vane is used and which has been disclosed in
Japanese Patent Laid-Open No. 313603/1994 in which a fan main
body 101 disposed on its indoor side of an upper wall surface

105 in the upper part of an opened

[T

*G00001*



3 wthout affecting adversely bl ow ng action, since no suction opening 103
is blocked off. In a transversal flow vane, the suction opening 103 is
symmetrically positioned to the bl owoff opening 104 in the fan casing with
respect to the revolving shaft, so that both of a suction flow and a

bl owof f fl ow pass through the transvepsal flow vane 113. In other words,
when the transversal flow vane is rotated by substantially 180, the suction
fl ow changes into the blowff flow, and hence, transversal flow vane
effects its work by only about 1/2 the whole circunference thereof.

Accor diemgt yanc¢ sddan 874 icfi @nc\nacermavdat itdmmuntikati sop ravidededieh f an, and
in this respect an overall size of the main body 101 does not becone so
smal |, abuksigh Qpeihmsliodnomfthmsl'edemqws:dtamaer 16flatdre whriahsver sal
flow vane is smaller than that of a propeller fan, since the former fan

i nvol vy Hean dagpﬁgedmbebfmalmp@dmgolomqina tHeowofif casndgdhas a

smal | wi dth di nensi on, because of blowoff for the transversal flow vane,

but it ¥k of Fbﬁg]é?w%lbﬁtuétﬁraqenthﬁéeaﬁi-aIF‘éPF*Ffé%JETP%et FefEdnsvensad resul t,
its blowff flow conmes to be the one having high wind velocity, but |ow air
capaci titOBIAATs & 18f LB G G B9 Wilkd frPR ‘é’i\?oﬁi@%’t%d’é’eﬂw 1881 ow t he

bl owof f. openi he (or she feels upconfortable, while if it is intended
to obtdf%h & %rlglﬁ%,w %1{ 104 randi 3 i fgt Y 1% 'H?E)‘Pl’érlb‘; ofoFf wi nd

| t t hat d ty b fl
Thus, %%‘}aztola%a?el B !P&%%%X%%ﬁ?s £loi geRe; e R4=BB%6R qust on
the fl b d th th wh

e flogr. (% oevmp oun %n, nfj%upowr}lfﬂ Pegse Son?%%lf\%;" Cﬂgn e one who

stands Ti oW ovvo? ‘open Cg?”lr80| ve t he
above dg qﬁgH e (S escr d apanese Patent

Lai d- Open %%/% %egr%n aéﬁﬁdﬁee?y&gf&ggo%% ?I(Jer fans are used,
and a p i arallel with
each o'?!h ahﬁéiié/nrcégfﬁ%i g%)%lt/{;%dwscrl E@%é an a opts ?ﬁ?ﬁ%pg er fans, it has
charactydedi s, @f ph.ﬁ‘f’a@rﬁ'yeBE oA S &1 b i D st CbeRe%s Pk its wind

flow directions, i.e., its sucking and supplying directions are in the
axi al Chdxef&djfiihtfr@ tahatinldhe iMedd ibhowrdbreebirgng ief akerbeachprguestion

differ fromthat of a conventional transversal flow fan type the wind flow

di r ect isapspaftethiath e blowef Pesphmid@rl o recth oftfeir upper end
sections thereof as the fulcrums, 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 flow vane 113, and delivered to the blowoff opening
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 suction space All0
between a ceiling surface 107 and an upper surface 101lb 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



Fig. 40 is a side sectional view showi ng a product structure of a
conventional fan of propeller fan type wherein reference nuneral 35
designates an outer casing for a fan 101, and 103 denotes a suction openi ng
defined on the upper section of the outer casing into which is forned a
resin nolded article being a cylindrigal bell-nmouth 30 having a rounded
upper end section 34. Reference nuneral 36 is a leg for nounting a notor
whi ch secures a driving notor 1 a propeller fan 2 of which is fixed to its
revol ving shaft by means of a fan fastening nut 42 in such that the driving
ot or  iwsi At iadTRE Hihdativees dlfebabeyfgdeseiohed hindd naoshiBsidd. A
plurality of wind supply sections each of which is conposed of the driving
mot or bpdhimpripelierbieeked ,offid the bel | -nouth 30 are placed in the
outer casing 35 in parallel to each other. Reference nuneral 104 denotes a
bl owof f operima@ dedainseckrisall HA dwwamese dtthieos uaft itome opefiiagt é03casi ng 35
whi ch has a constitution conmunicating with the above described suction
openi ngyhoetwhieral Iy posatidecd terdrheehlloweffi apeBiing 4 OftoLnlédhe fimar ds, t he
extrenme end of the folded section is joined to an end of its bl owoff

sect i orasfinchevigd! Iraamadt 3@, We tiewoly ingosthiatdi,r seuthaglbpshf ofnmed over
the whole inner wall of the outer casing 35. Reference nuneral 33

desi gna 8yc&1gni GowiAnshai Blawapbddovapashetiepiier tfe Ehangvensrl opening
104 of the outer_casing 35, a guide section is formed into a substantially
t ri angdfile™ ¥8Rei b]u?l’ atl °th8lru‘d‘i’ﬁﬁst S} §BEOFrAMTV IR} &t CWp¥ARRg as the
apex and the si as the b nd res ective

porti ot §2t8Feg B ggagp:o &é’nﬁ@?} Bgﬁéﬁ%%?i?v PT‘%I nozzl es

type. 178 &ﬁﬁ&#‘-ﬁvﬁ%&? AR PencPe sarhsecha Bt o ceet Sﬁﬁ%ﬁ BetREui nd bl ovs

;fe):r)r:n% lﬁﬁ‘.’aigg"{aegﬂ'co. b ot AT e B e ke .r*??]e%épC’efn.snSE;?Z;éO?
SR o T P Ml 0l Wileed AR b

be cl os on a certain sur i's nounted

by ”ea[ﬁ:o?elaiélgrfrap‘)faﬂdbirrﬁ%'ﬁ%ts 1193?&8{ JFPB%'&Qlt QEzg%thH%dMaPH an upper

wal | an entrance doo In these circunstances, such fan

cannot b@%y”@@@tcﬁﬂe§h6%e$¥c@rﬂetdéﬁsﬁﬂliEca‘vltﬂfo@gtp‘é' diféhs Y6 bf @anél oor.

Figs. 4l1la) and (b) are side views each showi ng a nounting condition of a
conventoudiwildd diaakteropel tied dramstrealafidofarihe Ulsashylacgoniahi on where

external w nd bl ows wherein Fig.

that of a propeller fan, since the former fan involves a fan
casing. The blowoff opening 104 in the fan casing has a small
width 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



6 41(a) shows a case where a fan main body 101 is arranged In such that a
direction of blowoff wind is nade to be substantially right down, in other
words, a case where the revolving shaft of the propeller fan is nade to be
vertical, while Fig. 4l (b) shows a case where the fan main body 101 is
obliquely inclined, whereby a directign of blowoff wind is inclined towards
a direction outside the building, i.e., a side of the external wnd. In the
nounting condition shown in Fig. 41(a), blowff wind is forced by external
wi nd towards the roomside (left side in the drawing), so that the external
W nd blopamiing.o the room On the other hand, in the nounting condition
shown in Fig. 41(b), since blowff wind has been previously directed to a
si de out si dast e fapawh(itihgletans sda vien thiee abbaw Agscrdbedgpeebdemsi,nd whi ch
blows into the roomis noderated. In such a nounting condition of the fan,
howeverthere iis téguoneddescirritlednénaJdpreesieoRagkentthéafidrOpennNbedy 101 by
nmeans of a bracket 102 for nounting the main body, there is a case where
the farl3®iod /ISPt vhenaist abelmradiidy efapmowmelldiex fansi acd uagte after
renoval thereof in the event where external w nd bl ows. Besides, the

mount i @@dc@ndiltirad ity tafe Sunnletinaseind sectivys unse ableposed. id2 is a
side view show ng a nounting condition of a conventional fan of propeller
fan typaraddelsvshh sgchepthent arfinge sbadkawvndeRerébedifamadontad i s
strong. In the figure, although a fan main body 101 has been npunted in an
obl i quéih Pﬁ%??%%%r F@RSer 1t djafcehaprEECBLS BAFEHal OWiaRP jantshPdffer t han
that of bl owoff _w nd_of the fan, the bl owoff vm'ng_ 7 i,s unlike that shown
i n Fi Q2081 PESN GRRGEHELRASTAY o BT ol M8 Te¥ediReFRdoaRaning) ! o ¢ hat
exter naIt W n igvagathh%é;oom .|r[el %asesof ea.fa)[_‘ﬂjev\her ein.a trtansver sal flow
vane i § ased SEPeA 48P Jg’.‘ggé, EhdPeSHLT hREM S BER? 561" hat a
sufficien n : S Iy i s not
suffi cis§nfL‘pg#ﬁ%é%%\%k%égnﬁg%%‘%@h%%I%reifrghfhg?ﬁPﬁ% gﬁtgglﬁéggfg%é%%}has a fan
ef fici S 13031 & Iyl I i r noi se

cal | ed%&?f%\t ﬁga%%%o?%?%ﬁg%?ﬁalsoundst"‘;%}ss%)%ftv]\}??éhg?r ue%@% ‘?gﬁ] et ermi ned
by the rs rs | ytd q.5, T rs ' Jbﬁfc’]: such

pr obl eﬁggﬁgtlr%fc\}%%\eﬁ%i sléft ﬁgllocﬁle a?aﬁallgg%be?%%nﬁun]é@%?w tllatg%e fan
conposed of gl tispl @ sSmRlsli qeaneeHiganar afilel aiiddel Whoaurd t hat dust
adheres easily on the vanes, besides a |length of each vane in the axial

di rect is@fructulr@nNgf arbMiitntiondl FAAOSE prpel BAE Ean ezpbtwméﬁnrew&r kabl e
vi bration. Mreover, operation for attaching and detaching vanes is

conpl i cetfetense htméral ehideg ilyas tesecan rmrtsdwicasandi £6r @ufan Fux t her nor e,
in case of using propeller fan, as shown in Figs. 40 through 42, it is
necessang 103 demieng sushiaer dperbigtavderd ined sudtionpppersegtid8 and a

bui I ding, there has been such a problemthat a place where a fan is to be
enpl oyed the|durarcgasanghintasd ighet 2 foumied aressingeddedrazicle curtain,

because the fan cannot be closely nounted onto a ceil.ing.
being a cylindrical bell-mduth 30 having a rounded upper end

section 34. Reference numeral 36 is a leqg 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



On one hand, revolution conponents of blowoff flow being a characteristic
feature of propeller fan cannot conpletely be renoved, and its bl owoff
openi ng has a nozzle shape so that a blowff area is smaller than its
suction area, resulting in 8 pressure loss, and thus, such a situation
where a static pressure involved in agfan is changed efficiently into

bl owof f dynam ¢ pressure has not yet been achieved. There has been such a
problemthat wind velocity is hardly ensured, and performnce such as heat

i nsulation as an air curtain cannot be assured. Wil e Japanese Patent

Publ i catitetr Nasihz886/ #94hhaasbaesoknonuason tenhohgostnhgreithair
capacity and wind velocity is assured by propeller fan, there have been
such prilel ®bsve i#Esdrtibesl sequiopcgeniumsel a3 sdrerddircasdiaundest 1ewsuring its
performance and to incline the whole equi pnent so that its structure
beconeendosptt tanellt iwhibr bbgd dnsiazeist,hthesfxtirmreandsef thasufoidgdi n
limtation of a place where such fan is to be nmounted or suppression of its
per f or s@edd.crand tiedmesi fce an eyl @fbfitsymdwodpbrretsioon et $he cannot be
used for an air seal. In addition, since a plurality of propeller fans are
enpl oy ®¢l1l-HeuEnds  beeitbatch ampebhl aky dwatt élnkﬁrt%ﬂrr RYESr 8h@avi ng t he
hi ghest manuf acturing _cost in a propeller fan nust be enpl oyed. 9 SUMVARY
OF THEWholeENRINeY @fhdheo W Eer tasidpectS of the present invention,

there is provided a bl ower fnd fan,corr}c)ri Si ng:. ) ) _
Reference numeral 33 designates a giide which is disposed

at the center of the blowoff opening 104 of the outer casing
35, a guide section is formed into a substantially triangular
configuration including the side of the suction opening as the
apex and the side of the blowoff opening as the base, and
respective portions 34 of the guide are rounded to define
multilayer parallel nozzles 32 inside the blowoff opening 104.

In a conventional fan of propeller fan type, its wind flow
airection is in the axial direction wnerein wind blows from
a upward direction to a downward direction, so that it is
necessary for maintaining a suction space Al11l0 between the
suction opening 103 and a ceiling surface 107 of a building,
and thus, the fan main body 101 cannot be closely mounted on
a certain surface. The fan 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, or floor.

Figs. 41(a) and (b) are side views each showing a mounting
condition of a conventional fan of propeller fan type, and

particularly acondition where external wind blows wherein Fig.



a propeller fan, a fan casing, a first, this plate-like, 5 air duct nenber,
a second air duct nenber, a wall and a bl owoff opening; wherein: the
propeller fan is driven rotatively by a driving nmeans to supply w nd; the
second air duct nenber is disposed around the 10 propeller fan to guide the
supply wi nd produced by the propellergfan fromthe proximty of an end of
the propeller in a radial direction, the second air duct nenber al so being
for separating a suction side of the propeller fan froma bl owoff side of
the propeller fan; 15 the fan casing is connected to the second air duct
menber 4 ilak shawscasiane bbiemg a faubsikant bady yi Eenbcytramgedaln suchace t hat
is coaxial with the axis of the propeller fan;, the first air duct nenber is
housed tidtt Rediggcédonngf Bigpesédvardunt Made 6 deofubftapEdpélver fan
with a 20 predeterm ned spaci ng between the first air duct nepber and the
pr opel IFI g AlOsR rad Nt BtBﬁﬁo‘é‘érgﬁe YHrse ohege theoperrev ipgnshagll defining
a diffuser air duct together with the second air duct nenber for guiding
the supdl Fhfi REORRAY ST 5ANt he BAR F havogtdsalewhids: F2g.¢ A owof f
openi ng, defining an end of the diffuser air,duct, is _provided so as to

bl ow oBPoiR ST FRRERI: AR SAPRABHOHY Jotpbhabiie Bo R taste of t he
propeller fan; angd the wall i osged to,.the first air,_duct.menber and on
t he opfﬂ’glsqrteg’ysi% B9 Oq‘iqfsfblgcf‘\%)ogﬁcvfl%nbser”f%fﬁrhee s%%%?ﬁd%oa air duct
menber .t I nj : dj acent t he ly wind
deri veg’TJr!%m qr(%l\g%gllftlsgﬁgel}:ﬂ%i %Séggtqn?é %I %V\h %%fl rg\r%‘atchg %?gagﬁggopeni ng

L ough, 3 PPaGe PELURSILL 8o 841 A0 LR I B1g2 G 1 1) BBbliogs 10 BRIEF
wind is forced by external wind towards the room side (left
side in the drawing), so that the external wind blows into the
room. On the other hand, in the mounting condition shown in
Fig. 41(), since blowoff wind has been previously directed to
a side outside 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. In
the figure, although a fan main body 101 has been mounted in
an obliquely inclined manner, since force of external wind is

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



The present invention will be explained in nore detail in conjunction with
appended draw ngs, wherein: Fig. 1 is a side sectional view show ng a

bl ower and fan according to a first enbodi nent of the present invention;
Fig. 2 is a front view showi ng the bl ower and fan according to the first
embodi ment of the present invention ifi a state where a decorative grille
has been renoved therefrom Fig. 3 is a side sectional view show ng a

bl ower and fan according to a second enbodi nent of the present invention;
Fig. 4 is a side sectional view show ng the blower and fan according to the

second jenfadijiRNtnet dHBaPrieSeRly. 41(0b), wind blows into a room (left

side in the drawing), so that external wind invades the room.

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 problems 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 frequency 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 shown 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 nozzle shape so that

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



11 invention; Fig. 5 is a side sectional view for explaining assenbly of
the bl ower and fan according to the second enbodi nent of the present
fnvention; Fig. 6 is an explanatory view for nmounting a bl ower and fan
according to a third enbodi nent of the present invention; Fig. 7 is an
expl anatory view for nmounting the bl ower8and fan according to the third
enbodi nent of the present invention; Fig. 8 is an explanatory view for
nounting the blower and fan according to the third enbodi nent of the
present invention;, Fig. 9 is a front view showi ng the blower and fan
accor di ng poeastoar Lthsenbadidnthusoef supk prestnatiovenkend anstasiate where

pressure involved in a fan is changed efficiently into blowoff

dynamic pressure has not yet been achieved. There has been

such a problem that wind velocity is hardly ensured, and

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.



a decorative grille has been renoved therefrom Fig. 10 is a bottom vi ew
showi ng the bl ower and fan according to the fourth enbodi nent of the
Present invention; Fig. 11 is an explanatory view for nmounting a bl ower and
fan according to a f fifth enbodi nent of the present invention; Fig. 12 is
an explanatory view for nounting the blomgr and fan according to the fifth
enbodi nent of the present invention; Fig. 13 is a bottom view showi ng the

bl ower and fan according to the fifth enbodi nent of the present invention;
Fig. 14 is an explanatory view show ng the blower and far. according to the
fifth embodi nent of the preseﬁ%ﬂﬂﬁﬁﬁhgﬁbHﬁEFFSVE¥§IP§ a side sectional view

showi ng a bl oweaaRddfidl to a first aspect of the present invention,
there is provided a blower and fan comprising:
a propeller fan, a fan casing, a first, thin plate-like,
5 air duct member, a second air duct member, a wall and a
blowoff 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 of the propeller fan from a
blowoff side of the propeller fan;

15 the fan casing 1s connected to the second air duct
mempber, 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

20 predetermined spacing between the first air duct member and
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;

25 the blowoff opening, defining an end of the diffuser air
duct, 1is 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

30 air duct member, the blowoff opening formed adjacent to the
wall, and supply wind derived from the diffuser air duct 1is
blown off from the blowcff opening through a space between

the first air duct member and the wall.



according to a sixth enbodi nent of the present invention; Fig. 16 is a
front view show ng the blower and fan 12 according to the sixth

enbodi nent of the present invention in a state where a decorative grille
has been renoved therefrom Fig. 17 is a side sectional view show ng the
bl ower and fan according to the sixth enbodi nent of the present invention;
Fig. 18 is a front view showing the blower and fan according to the sixth
enbodi mrent of the present invention in a WG ate where a decorative grille
has been renoved therefrom Fig. 19 is a front view show ng a state of a
bl ower and fan from whi ch have been extracted an internally driving notor

and a first air duct nrEpes ﬂfloﬁi@F %?é Bhﬂgrgggga), (b), and (c) are
I agrans o y Wwn

wi nd velocity distribution supp erived fromthe sixth
embodi ment of the PreseRt LAWEddidH wier BeNekhfaird d)n SRS 43 WiRd

vel ocity distribution diagramaccording to the present invention, Fig

20(b) showa aodiagtaidACROENR| A(s}gpéxcueii EaAaNgisQNahel-aiof propeller fan
type, and Fig. 20(c) shows a diagram according to a conventional fan of
transversal flBigvandst gpeide exoedonde! yiekishowdhg § B1dwntany edpshow ng a
bl ower and fan according to a seventh enbodi nent of the present invention
in a statacehsdéng tecorbirse eubiddimemss offeeher pooyedtt hevedtpon; Fig. 22 is
a front view showi ng the blower and fan according to the seventh enbodi nent
of the presentFifivénts arfuantavieasaorhagdhe biewenandegr acderdisy been

renmoved t herefrom _ )
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



Fig. 23 is a front view show ng the blower and fan according to the seventh
enbodi nent of the present invention in a state where a decorative grille
-has been renoved therefrom 13 Fig. 24 is a front view show ng the bl ower
and fan according to the seventh enbodi nent of the present invention in a
state where a decorative grille has bgen renoved therefrom Fig. 25 is a
front view show ng the blower and fan according to the seventh enbodi nent
of the present invention in a state where a decorative grille has been
renoved therefrom Fig. 26 is a front view showi ng the blower and fan
according to the seventh enbodi ment of the present invention in a state
where a da¢enatiowg grille has been renoved therefrom

Fig. 5 is a side sectional view for explaining assembly
of the blower and fan according to the second embodiment of
the present invention;

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. 9 is a front view showing the blower and fan according
to a fourth embodiment of the present invention in a state where
a decorative grille has been removed therefrom;

Fig. 10 is a bottom view showing 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 present invention;

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



Fig. 27 is a side sectional view showing a blower and fan according to an
ei ght h enbodi nent of the present invention; Fig. 28 is a side sectional

-vi ew showi ng the bl ower and fan according to the eighth enbodi ment of the
present invention; Fig. 29 is a side sectional view showi ng a bl ower and
fan according to the eighth enbodi nepy of the present invention; Fig. 30 is
‘a side sectional view showi ng a blower and fan according to the eighth
enbodi ment of the present invention; Fig. 31 is a front view showing a

bl ower and fan according to a ninth enbodi nrent of the present invention;
Fig. 32 is a vertical sectional view showing a blower and fan according to
t he ni ntdvesbdingent tbe ¢ ivetipregsdemtimemrent itirg present invention in

a state where a decorative grille has been remcved therefrom;
Fig. 17 is a side sectional view showing 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 removed 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(@), (b), and (¢) are wind velocity distribution
diagrams of supply wind derived from the sixth embodiment of
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 been removed therefrom;

Fig. 22 is a front view showing the blower and fan
according to the seventh embodiment of the present invention
in a state where adecorative grille 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 state where adecorative grille has been removed therefrom;



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 partially cutaway bottom
-vi ew showi ng a blower and fan according to the tenth enbodi nent of the
present invention; 14 Fig. 35 is an enlarged sectional view show ng the

bl ower and fan according to the tenth gnbodwrent of the present invention;
‘Fig. 36 is a front view showi ng a nozzle frane of the blower and fan
according to the tenth enbodi nrent of the present

Fig. 24 is a front view showing the blower and fan
according to the seventh embodiment of the present invention
in a state where adecorative grille 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 state where adecorative grille has been removed therefrom;

Fig. 26 is a front view showing the blower and fan
according to the seventh embodiment of the present invention
in a state where 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 blower 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 invention;

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 isapartially cutaway bottom view showing a blower

and fan according to the tenth embodiment of the present

invention;



invention; Fig. 37 is a front view show ng the nozzle frame of the bl ower
and fan according to the tenth enbodi nent of the present invention; Fig. 38
-is a sectional view showing a holding portion of a protection nmenber in the
bl ower and fan according to the tenth enbodi nent of the present invention;
Fig. 39 is a side sectional view show,ng a 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. 35 is an enlarged sectional view showing the blower
and fan according to the tenth embod:iment of the present
invention;

Fig. 36 is a front view showing a nozzle frame of the blower
and fan according to the tenth embodiment of the present
invention;

Fig. 37 is a front view showing the nozzle frame of the
blower and fan according to the tenth embodiment of the present
invention;

Fig. 38 is a sectional view showing a holding portion of
a protection member in the blower and fan according to the tenth
embodiment of the present invention;

Fig. 39 is a side sectional view showing a conventional

blower and fan;

Fig. 40 is a side sectional view showing a conventional

blower and fan;
Fig. 41 is an explanatory view for mounting a conventional
blower and fan; and

Fig. 42 is an explanatory view for mounting a conventional

blower and fan.

BEST MODE FOR EMBODYING THE INVENTION
First Embodiment:
Fig. 1l is aside sectional view showing 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 removed therefrom wherein reference numeral 2



Fig. 42 is an explanatory view for nounting a conventional blower and fan.
BEST MODE FOR EMBODYI NG THE | NVENTI ON First Enbodiment: Fig . 1 is a s ide
'sectional view show ng a product structure of a blower and fan according to
the present invention, and Fig. 2 is a front view showng a state where a
decorative grille has been renoved thergfromwherein reference nuneral 2
15 designates a propeller fan driven rotationally by a driving notor 1 to
ef fect blow ng-off operation, reference nuneral 5 denotes a bell-nouth
casing for introducing air into the propeller fan 2, reference numeral 4
denotes a second air duct menber connected to an outlet end of the

bel | - noutibs¢anangsaadpfopebepardn niy ivesuctoitan isinda 1fr b a & ownfd si de,

ref erence nuneral 16 denotes a fan casing opposite a bl owoff opening 104 in
a di rectmonornt ersedifiecy pérpéndrolf a?pgrathieon evelfeinegpcshatinendl tshe
propeller fan 2 and the external shape of a section intersecting

per pendi éahatky BhbelbvdPythgcaning ngP B EIRY @A 15 i tedhe rcul ar
contour, reference nuneral 3 denotes a di sk-shaped first air duct nemnber

di sposedPFAPERECE FA Asi FREALEHGE w@ﬁrélrfhﬁﬁé‘fatﬁﬁa‘i Sacang appsed to the

propeller fan 2 with a predetermned s acin n functlonl ng as a draft
gui de vm'PﬁmEeFd??j&ecd?edﬁﬁ@l%‘hoPﬁ&ﬁta?\n &tfs'f"g%%(ﬁ St Nof 28 HR9 BR6pel | er

fan, reference nuneral 15 denotes.(? Vﬁ_ ElbOdﬁ erengfe nuneral 103
denot es EOELTERHTR GPEhith UG E4PRe iTh 3 8318 Eos’a o 17 5FE8GPt i ng

openi ng correzp?ndg thereto, reference nurreral 15a denotes a back of the
mai n bodVFSFEds P edFH HETe 25 (1R | TRF 151 RPRES T F 2 iR rdnwetfureeaing 1104enot es a

mot or ng,gtgn@lpéééfomné@ggdmgt Qﬁ‘eﬂ_{én\@l@gl@&?r theandybhigi first air

duct e r 3 at a substantially central portion of the back 15a of the

mai N bodyha feicer €ne proyeelak £ deimd eheaxft@rnlaal shayge Bifta et boh di ng
detachably the propeller fan 2 around the revolving shaft la of the driving

not or 1, iteées encenguparmdnd cdraotlys tdief reselvanyg dhattdeéimed bet ween the

second air duct nmenber 4 and the disk-shaped first air duct nmenber
substantially a semicircular contour, reference numeral 3
denotes a disk-shaped first air duct member disposed in the
fan casing 16 in such a manner that it is opposed to the
propeller fan 2 with a predetermined spacing and functicning
as a draft guide with a larger dimension than an outside
diameter of the propeller fan, reference numeral 15 denotes
a fanmain body, reference numeral 103 denotes a suctionopening
a side of which is opened and the resulting opening corresponds
thereto, reference numeral 15a denotes a back of the main body
opposite to the suction opening, reference numeral 1l 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 holding nut for holding detachably the propeller fan 2
around the revolving shaft la of thedriving motor 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 3 which is configured |arger than a dinension of the outside dianeter of
the propeller fan 2 and nounted in substantially parallel thereto, and
reference nuneral 10 denotes a back space of a centrifugal diffuser air
duct, respectively. A fan casing 16 having a | arger dinension than that of
the first air duct nmenber 3 is nountgg on the outer circunference thereof
in a semcircular configuration centering around the revolving shaft | a,
while the bl owoff opening 104 of the fan is di sposed on the side of the
mai n body positioned opposite thereto. The whole of the fan casing is
formed integrally into the main body 15 with the bell-nouth casing 5 being
a draft yindenofist BenpPLRELl eTaf@er Zhamha sesensien rofucie Barbede4 and the
back 15a of the main body which constitute a side wall, the fan casing 16,
and t he diueidtar @Fephagpiddel Tdwe fan 2casid ngpimoddides shibstheriahey decorati ve
grille 14 to constitutes the main body 15. The decorative grille 14 is

det achalplayadtltedchierétoo i hedstefexenanennagall 03 dénetes famchwpae a
plurality of vertically wind directing plates current plates) 17 are
attachedft @ entridngefl diddusgriedrofluche fadPeativedth direction of a
scroll casing so as to partition its blowff air duct along the width
direction. AR f30cRe8iBg 1hehpyEpeld dragass AifMBRStgR FRaNJBRRF &b ve grille
14 and the fan suction openi ngslos recei ves{ﬂg force in the axial direction

as wel | the EHESE kst ANES MEMPEEL BohS bYORBEFS Ut TR AU of the propeller

fan. Furth , di to th t |l er f . vel ocit
of & 11 GWEFPOMEERE S FAF AP EcOf] BnSEBLE e B Het P10 T8 i on can 17 be

t i tati ; t Jdq- i 5 th
cecond Sor R arhin®) R Ky LV IRE I le 1R WAL LRAS ciBbeEE > 1T
di scar disggn%%' f@&'&fl l&ﬁs #8] 981 & Ys SORI DB n0fnd sQWe & P 1ANRE 1 NOLES, according

to the esent” propeller fan, a flow can be changed at 90 to el evate a

Pr essur gokskabhedPogsssL e Bferaiiar eHe WAL &l thal eag ddwimykial direction
in a flow derived froma conventional propeller fan by neans of the

centrif ggamed LndagtaPlphimed ntlee frladw bodyhes axieh the éxtlilemoushconvert ed
into the one in the dianetrical direction in a blowff space towards an

out er ctcasunges dretingl a dinadidt gohd @xifehié ipyobedderhtamel | th®$ekhosdsi ng to the
first air duct nenber while maintaining characteristic features of high air
capaci t $irl ductomsebernd anghteefbagke iafv siheedailn PREYpVBERE | er fan.

More specifical l an,anount of velocit e.nerg§ \/\/gipgih8 as been di scarded
Av e

; Y, .
usel essFPRFRIEUEBNF Rt EBNY4R L br oRE 1 AN 1SR 479 BySERE ¥ent ri f ugal

di ff ir d [ ti . .. Wh h teristi t f
the pr cBBRTLBBORRt T o Rarscab EiAcl A% ACT PufF RS BRzbr Bh eh has.
di oot i RUTEeGURaER T eront Sna 1t o BEEoES net e e Ba, 15, and

bl own oft;f§am i hes ompifaReniviachad b the fatidh penyndefosi de of Fig.
2 as it stands. Nanely, air i's blown off with high air capacCity of the

propel | ef tae Fanardriibeal preraditieds aeraiceellly esnbi ghred¢tthgrel ocity due
to a pressure converted by the centrifugal diffuser air duct, whereby the
air canphatbkoln rekhtt plat elé)st andirephataeched taddhé oWt ft Bpening

104 of the fan in a width direction of a scroll casing so as
to partition its blowoff air duct along the width direction.
Air sucked by 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,
according to the present propeller fan, velocity energy of a

flow from the axial direction to the diametrical direction can



18 above, wi nd supply towards the upper side collides wth the fan casing
16, so that the flow changes its direction by about 180 to a side of the
‘back space 10 of the centrifugal diffuser air duct defined between the back
15a of the main body and the first air duct nenber 3, i.e., onto the outer
circunferential section of the first ;g r duct nenber 3, and the air is
supplied fromthe bl owoff opening 104 through the centrifugal diffuser air
duct back space 10. Furthernore, as shown in Fig. 2, wind supply towards a
side direction collides also with the semcircular fan casing and a side
wal | of the main body 15, whereby the air flow changes its direction

towards gesidavelrkhe;gehtdd fudalrdiskhiteeryahéamdicls Raeknspack, dih defi ned
bet ween the main body back 15a and the first air duct nmenber 3, in other

wor ds, tRkesdingest ithe glecaing 41 0Wucxk mbapged atandhehouiarstChieudas ence of
the first air duct nenber 3, cne air flow the direction of which has been

t hus chamefbelrs 3 cwltlomited isrcatrdd ngl osel ésspent iy vEQs ciltlyclné sgppehed
extendi ng over the whole | ower part of the main body 15, so that the

resul ti nglaw. fIpwtheawsonds, accardangtamithe peeseronpuwpphlheglfan,r capacity
and high wind velocity. Mre specifically, air sucked fromthe front of the
decor at i wae fgpiwl tenl¥ecbhanggsedids F0owadielesiitenabyr®8sunad(sfrattiber air fl ow
noving in the dianmetrical direction towards four surfaces of sides of a
box- t ype pressubed\asi soopatredtwitibdradsnslong tthe ssialldzednipnénon one of
the surfaces in sides of the box-type main body to blow off the sane. In a
convent i 6n§F—°‘§c‘F%’|'+V‘?‘§/Eé°6‘a§i?1‘g“V\ﬁ%$’e‘?W]i tp‘qo?eé(}éﬁt AN by IFARSt ALt a vol ute

t | st t ' ded 9 t d I ff. i ng,

whoreby 5B iR TRRB Aot 1 BueE SURRFT N &, Py LR Sxfal iy 5an0Re nesur ed
q . L e 5kl Ladl b ol e ‘ Cstant

Sracg?lzggggggpgfﬁgﬁged mﬂ#% Eﬁgwﬁéf?ﬁgr%ﬁéﬁﬁe é§§22&£?%§¥$£ ? %LZn?Eg

exhi bi t spalb{beregbare ngowSDL i dry daRaNEaHuHFRReAt PAS 498 0lob! OOf f
opening. On one hand, in a fan as in the present invention, a spacing

wherei n agkteh8ifgppréwdeid Bdlg -movah dasdalg @8 thentihet cent rdddtgal

di ffuser air duct defi'ned between the semcircular fan casing and the first
air duct membberwidi lombliataentingfalgatacidfisterc deatdnes dabkqgapate 10, in

ot her words, a spacing defined between the fan casing and the first air
duct nmenbepadity, t hew swoves € n anide hijghere fHdlcfiearpainaptivédiritherhea spaci ng
defined between a side wall of the main body and the first air duct menber
3 is norBrepehbeficti t MOFGCRPABLEIFAYARI of i PO § HRCChENT area, so
tnat blowoff. wind in thg’ propel | er f%n i s, concentrated downwards. As a

resul t, WPRETY IHRuRas PSRRI FLSTRRAFN W TS Wapghc Pt SRR WP Vel ocity as
th . : Ca .

conet ant PAEPERT RS e BRREFT R bl g KR B DR R RERE BT e same
f t he; , i [ [ ' f jgh ai

c;gg‘ci t51{1%8;%lpcslfé;%%e%%ggg?%e%?thgg?ﬁggr;i ﬁgpé:?sﬁlgr?%qggcﬁesé&aege gu?ri S
defined petyegsp frRspdAeLaaindsl@iandeee main body 15, electrical parts

such as capacit,.ors and wiring conponents can be contained in the
resul ting casang datlwspacect Besictewhishnhes pwegrelchahgkansiémang nd of

centrifugal fan so that its vane configuration is sinple as conpared with
t hat 20entrifugal diffuser air duct 9 to the diametrical direction

is gquided to right and left sides of the fan main body 15, and

blown off from the blowoff opening 104 of the fan in the under

side of Fig. 2 as it stands. WNamely, 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 by the centrifugal diffuser air duct, whereby the

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



of other types of fan such as transversal flow fan, resulting in |ight

wei ght, and no conplicated fan casing is required. Thus, such sinple
structure brings about | ow vane | oad so that high-speed rotation becones
possi bl e, whereby high air capacity can be obtained even if such fan cones
to be constituted in a conpact size. 1For instance, in conparison wth a
line flow fan of high air capacity, two tinmes higher rotational speed can
be achieved with respect to the sane air capacity in propeller fan, and
accordingly, nuch nore downsizing is possible. In Fig. 2, four horizontally
wind directing plates 17 are disposed in such that a blowoff air duct is
partiti clpeg e r orhngd Gappd Ystawards i §ke Wrrar dildécricdd ides wihrti®rds, al ong
a horizontal direction in the drawing. In order to carry the wind bl own off
from t h&as eabLRIabeniSRgthal the Alay Ihantgss ats difeGiiqieB¥sARAYE f or
straightening the wind blown out fromthe bl owoff qpening,6 104, directing

uni di r edi0orfA RyS 1d8IGWEHE RAGREPRER OFh&%Cﬁﬂ‘,tr&ﬁd‘gﬁﬂqu USFH f ormi zi ng
openi ng A16ASHAE TRA L3 BREERCNT S PR Rl s (Heg FPTETT SFERATH hoh ot her,
Scordi fies ThE GrEEhepBlr SONSE 0Bt 8 nbRE8y Ll SuRIRE 2" oo
't ooty SECBInAf yRELPEL air g STmbrpll 1 RENLRE LIRSS MpLACT {00 v e

rotati V?E)Smd{ﬁégl&&ofzfz_g?eﬂi% nelat hesabh ftheadeneyi faga aduar,age of about
30~ el evated wind velocity waS obtai ned” Al though the above 21 descri bed

fan hasaheeque®nsidk ¥padei 10 Suslirthatmé he, psoprbherid aagi 52 dwspased at a
substantially central part of the main body profile, the fan casing 16 is
di sposeduppliyheowardswaes gde dirdction coitlddeswallsot kéthathebody, and
further the firs t air duct nmenber 3 is nmade of circular thin sheet-Iike
mat er i apempcErgularafan gascinghasdaa of ishsiadd Pargee Maiah badyolbsi de
dianeter of the fan for_formng the diffuser, while it is smaller than a
di anet evheFePRethar adilny £B2RSES A S H4EEAGLPBr FAEREFT iy Sad8raft path in
the axia|l direction, .a.l r half ar of the air, duct er 3 may be

f or ned FLSrﬁeé’ﬁréﬁo"gr?du?hfg\‘?ﬁﬁaéﬁél&c-%ﬂﬁ&k RREET il gefjrpefn;ﬁggt‘ﬁ?ﬁ%, however ,
an out st g I ATELEL et D6, REAPELL ¢,k MUish b barges, gs mich as
possi bl € 'rn conparfson w fi @ Cdrnension GF- the nain ody,” 1. e~ , an

out si de., g uet £ 081+ Der 8641 o1 1 1ol C8RRAGea! L ind ol ar ranged

accordingly, insufficient wind velocity is obtained. In an exanple of the
above dgsgriRedr OhoE BV RBel Ailbsthaividik tvRkABEE Y WaheObiRifed ¢4k case of 18D
vane outside dianmeter of the fan. This is because a pressure decreases in

t he mai dibedyiosistevtaichahasdbedn futorm thenfad i ddid doitedolfi apeni ng
beconmes too Long. Accordingly, it is desired to keep a fan di aneter | arger
with rebpewtffoonéminmilfibutijcholmopenet exrefding myeashthe wikd e ai ni ng a

hi gh pressure. In other words, it is desired that a djinension of the main
body i slewer @i wRifchhadainesody IgivaotHRthtAPnEAS ¢ F ¥t raf ¥owiuct and
passageway in ége, axial directjon tq a fan %\f ter. Second Enbodi nment:

22 Fi gsPlaws PiLdf 8 GPESERRE AT&RE CACHER %Ea&ﬁof’ﬁeﬁcﬂa%cﬁnﬂ structure

of a bl pwer and.fan accordi to_the present invention erein the sanme
corrponeﬁf‘g{’a“smf%o"é%cfcnlﬂ'gsg.gri #Hd lacra(saﬁ(Yésiadﬁatsgﬁ B?/V\? AR reference
nuner al t j i . o @S L velsy. i an, casing 19
is obt a?ﬁggt bipsn%\éd?ﬁgblgaféé?gr{]ﬁdlyﬁt%eﬁbgﬁﬁ(?%ft%scééggn%%&a%ﬁ he second
ai 1 duchy MR Arh Pr kL aG W M Oy Oh thiet i dndbh 18 aSLediish heat

i nsul at | %g | 1 ght-wei ght material such as foaned pol ystyrene. Furthernore, a
uni tarytanacdsi feP ssroddad nad she’obdi Agbd Rt egselhyid hddielils- mout h casing
S and the second air duct menber 4 in the constitution of Fig. 1 as well as
a fan caslDgciéd by ridensIS € thle scdrddl cafing &6 iongorn ¢ glftthees ghiaowat eri al such
as foaned polystyrene. In a blowff opening 104, there are a total of two
ant er opost sides | gf wvimel kb x-egtgenqaphabedy18oobher ¢afilarthe wiamé .di recti ng
plate 17, i.e., one of which is disposed on the side of a centrifugal

di ffuser airlnactomvenidianal othekl typdicqsdsedhrraimeisiidaddptedcent ri f ugal
di ffuser air duct back space 10 to partition the blowoff air duct 104 in
the axi &N HWdedhadna Thbsee 2APGRBPVSIETS 0RPG NiVied tEX é8t9¥RpNslest es 18 are
rotatable in the axial direction, nanely, wind directs vertically in Fig.

3, so that blowoff w nd towards perpendicular direction with respect to the
axial direction, i. e. , the wind directs right down in the drawing. In
Fig. 4, the anteroposteriorly wind directing plates are inclined with
respect to the side of a main body back 15a, so that the bl owff w nd does
not direct right down, but inclines slightly towards the side of the main

» A _



23 indicates a condition for nounting a fan in the case :here external w nd
blows. Since a unitary fan casing is integrally nolded froma heat
insulating |ight-weight nmaterial such as foaned pol ystyrene, integration
and wei ght saving of parts can be realized sinultaneously. In the case
where a casing of the main body 5 hagsgbeen 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 nmain body can be
i mproved. Accordingly, it beconmes possible to obtain a thinner main body.
In the above described case, rotation of the anteroposteriorly w nd

di recti ngophatie dlBlcanfbepeningl, |whersety easd Ly iadeat eis@pwasnmonh1g, f ul crum
18a of the anteroposteriorly wind directing plate as the point of support.
A sucki ngvénsititdioh capachéyunin drey afsgmredsigng nisshoan ba f&duced,is an
earthenware nortar-shaped area covering the outer circunferential part of

t he propktt| &3 dBffigihkt fendelaverpfwand kiangistent opl A9, bedaugwrof f
section 19b, and an internedi ate section of them have a circular contour,
respect i $efjused vhRdshhpe ff theemeihe RIS RSRMOLA PPERINg air sucked
fromthe suction opening 103 takes a circul ar shape in an area of the

bel | - nouFR 5P 4§ rﬂj‘ufg%‘ie%\{f BENYi R O SHp 8P ENdERA PO TS R IR]S ¥ H TopENi ng
surface of thgfmai n_body (13)5 IS S yare. ln tEe ci rcunst ances, since a

prof i | & BIOYRES RTTEIST | W EREnGED ; dh 8qha? &1 o bi 1Y & SRAtect i on
appears | .flo i rd i .| ed. by _t he_ nane of
rotati ngirg%%rbn%ls&\km\é\ér eﬁa%%l}g{ﬁc?%qins%ggt g%mgﬁggﬁgégnhﬁb% eo?‘“r%%ol ution

24 as |y {0 €850 Ploft {HANURLSGAI0W kRN gPNET A g3 Lagbbidlye o a

further reason ere the propeller n rotates at high-speed. on the
contrar petwedher i e Mt ifrd 163SiFAG ERsifigNERdt fie SHCK N R} SARAi ON is
formed into an earthenware nortar-shape covering the outer circunferenti al
part of nenbey Gpell ehef@emt rief gl iddIf fappeas sr hiral] pakR sPecsuxt,i on flow,
so that rotating sounds generate hardly also. In Figs. 1 and 2, a size of
t he fan igasitieer words, wk dipadiinedeifdnedsbetideen the dab. Sasimpsandar ger than
an outside diameter of the propeller fan, and the fan casing is formed into
a subst & LKy tsdhF ductunembehadpes ddift 8APAd aEBENPRETehadfdANEang shaft of
the fan. In_a blower and fan erein a conventic?nal propeller fan is

enpl oyednd TRHFEORTWA GHPAC G P 1R54 Ry hBotitde Wit it REstRaMFEn t han an
out si de . di anet ~~f .a opel l er _fan as di.sclosed i.n , Tapangse Patent

Publ i catblG N@%r §§§86f‘fgg4fplf ncﬁfcf"lte “beélgbeerv\ﬁerlg LS s]?:lf%ffcféo iwr'}égi S made to
be 2 SPifialn hE 3fivhd.n LA thel BBuelh #2003 ALE {04ALGA R C OCkui se

direction viewe romits air sucking s a W nd velocity O | owof f wi nd

al ong tRAne dirh te @cbipen 18t EhR Db ovOhde DN 0 dHQAWasakast g& pn the right
side, while slower on the left side. In order to snmoothing a flow wth

respect rie@ud tv,anenduissh dewslbéfrilerle aeagninigide raofamariall AR@ Wiigdr enar kabl e,
for exanple, in case of standard scrolling scale of enlargenent, if the
vane outvelde idiyagst ehey 2r@bbgl5udtt sanservhhgenegnt nhdacowksd til e iH300, so
that the scroll outline becones 1.66 tines larger than the vane outside
di anet econcendgadedf ianpl 69nagastichireonas withaut ddffasmangi thés required

wind flow after departing the same from the fan, so that it

becomes possible to supply wind of a high air capacity to a

distant place. Moreover, since the casing back space 27 is

defined between the fan casing 16 and the main body 15,

electrical parts such as capacitors and wiring components can

be contained in the resulting casing back space.

Besides, since propeller fan is a kind of centrifugal fan

so that its vane configuration is simple as compared with that



25 to uniform ze blowff wind velocity of a flowin a constant direction as
nmenti oned above. In this respect, although an air capacity capabl e of

- processi ng somewhat decreases at the sane rotational frequency, a
constitution of the present invention is such that a fan casing is arranged
to be concentric-shaped with respectgo vanes so as to nmake the fan casing
1.4 to 1.5 tines larger than a vane outside dianeter. By such arrangenent,
it is possible to be around 10 vane outside dianeter with respect to G300
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 reasuth omlineratypas cabifedq sschueaie wranseersalt plaw Fan nesshatdey than a
vane outside dianeter is based on such fact that 1.15 to 1.2 times |arger
first ai¥n ddghtheents aRANNPheCHRhEC RS fh Fiagriidedsi seepiredim with
taking a air duct defined on its outer circunferential_ part and extendi ng

from t h&hdent BHERFIMRA S FESEFLEFR RIFII0APEUE NP Y ¥ARR ¥RRFAISOdF Hftuser air
duct back space 10 into.consideration. Fig. 5 s an explanatory view

Shovi ng THIERER 20 PE108 SECNBE oRBsS hie t AP SESR TGy S fun ¢ ary f an
casi ng mhere&g a frogt E Et.todmgich 9 S Qgenfattachedtﬁhﬂ{ille 14 may be
di sasseMiPEF 1&dcE88sPTe g PrBREaCHEI nthoByC A 50 3th TP 9 e the rearnost

t Ll B t he. i d ' . bl ed
Far t hor toara el B Einbact SR Crg O S PR R 5 "an 1 ans

shown 9,303 13n8NF1 dyagaiet Aty aGaSeapleiey] He Pads dieassenbl ed,

First, a notor nounting plate 117s fixed at a substantially “central part
of 26 3¢ARi;BnA0Yp&EE ke AP BeOScR O RS FBEPeORBS kna Fapd dgrof which is
opened by neans of spot welding, threaded rixation or the |ike. Then, a
drivingcapheit}y ia pecpedletofifp dmd aicdmniiingly pmak® hdrBy notor fixing
screws 23. la this occasion, a first air duct nenber 3 is also screwed
t oget hedownshztiihg b®tpossbobeing plate 11. A unitary casing 20 is inserted
into a fan suction opening 103. In the present case, the unitary fan casing
20 is obtai né8 Bhg M3l dfF hArégearfyly miee phyeat big alpseF-hbard casing
20a, a second air duct nenber 20b, and a fan casing nenber 20c by the use
of foanBdSBBR§Ltin SHEMARathe PlawriiaaifodyRtt he RS edpfEPML i on has
been made with respect .to the unjtary .fan casi 20 uni tary fan casing
19 i s aPFr8fgtd ﬁ’rfisegd% ﬁaf“gt?a rceé%/q]ﬁd"lénnﬁglge’f‘r“éﬁﬁ %1i #*SPBe} or the
i ke wag secur t Q. i n re jns i the fan_casing 19. In
case ongﬁ§é? ?%b é¥é§§%£$%pvpﬁg% éggg25819,i?ﬁg&%ﬁ?%ob88§r¥5t as been
provi degd; witihy, X8 €h: ; i : a
pr edet e?%nmr%e Os“};)ngéfﬁg bet %g%lﬁ&gﬁé%ﬁﬁ%gO%gﬁgﬁ%iﬁog%‘#% si de and
the first pd medeslkargnber skraliynre@hnghehé animublben ApeFirdg diks, a
propeller fan 2 is fixed to the revolving shaft la of the driving notor 1
by a vabkotd£fngpenin®?2l 04 nhldectimgdanddareceéignally a sbkdweithed to an
opened section of the main body. In case of conducting mai ntenance such as
r enoval dotedusen afh&hedwinde nd fagshesr upifiopnigfinchblowoférvind f an,
first, the decorative grille attached to the_ suction opening 103 of the
mai n bod§lasity-. r &aedd,, tdfefhet Kéndahtoyr xohly Hiam the dlowadded, and
finally, the propeller fan 2 is renoved fromthe 27 revolving shaft |a of
the dri9PRBIRBLIG? Bas mRk YedsRRERSP OGP 298 theY dotSELeLei B faccording to
the present invention L S ossibée to %gsilg clgan blgme and fan under
a nmount FAG Ot 88 bP H%“HfS&BSt.°%%f%bv£?? B FL58RRFRIARRdI y to
propel | g 1 aftqts:Gaupatad ddfuid ARevensadl-ddaw haheRelny i Ll pl ade fan,

si on 0

besi des a dust 1S uni mon the front surface of a vane. As a

resul t, otNey §ane 89&9%951{1“%]&)&? Y344 rATRUBbG fpp&ﬁ-tlé}daﬁaefoo  its axial
direction unlike the case ere transversal fifow fan i's enployed, so that
mai nt enangen b Neief PbpksiRdHWimend 1bAe WRSLL MO G adidIe dHtawRrptdsf an is
nmounted to a building, as in the case of maintenance, first, the decorative
grille 1% dre desposel inhene clalse wiopehl prodelile2 fan rienpyesk iwgiger this
condition, wall nounting nenbers such as wood screws are inserted into
mount i ngr beé e s te2azt0 af/ mbho tit doesl Hotqadney seanyadfdrecdganocadiutci on of t he
bl ower and fan di sposed on the first air duct nenber 3, and the bl ower and
f an mai 30 bodyevanedbwisdcve bac ity avasabbtsunédce My hotighi zhagboyeni ngs f or
securing mai n body defined on the main body back 15a which correspond
opposingly to the nmounting holes. Alternatively, holes for securing main
body through which ceiling nounting nenbers such as wood screws can be

fi xed have been defined on a place where the bell-nouth casing 5 on a side
15b of the main body is not disposed, and a bl ower and fan nay be directly
secured to the ceiling surface 107 in a state where the decorative grille

A Y oy



28 in a sinple and positive manner, so that netal fittings and the |ike for
nmounti ng mai n body becones unnecessary, whereby it is possible to nount a
‘bl ower and fan main body in a inexpensive and |ight-weight manner. 'Third
Enbodinment: Fig. 6 is a side view showing a state wherein a plurality of

bl ower and fans aredi sposed and nountled at distant positions in a room
respectively. The right side in the figure shows a usual nounting state for
functioning blower and fans as an air curtain wherein a plurality of the

bl ower and fans are arranged continuously in parallel to each other in

whi ch reference nuneral 101 designates a fan main body, reference nuneral
103 dendiescrlikedthiagnNapfr ey ConefefBREE huFeCal thal tenheresealsr owof f

openi ng, reference nuneral 105 denotes_an upper wall surface of entrance

door, refat et ifRASed af0o6 SBRBERRL hdl bherfeth Bt PaFde OdobPe PaiRrence
nunmeral 107 denaqtes a cei ling, reference.nuneral, 108 denotes a fl oor, and
ref or e HHIREP AL S0 g RGP c S Vi E P 15U PEARES GR LT FBS e WGET§Hb pect i vel y.
In this arrangenent di.rection _of blow ng wind is such_that air is sucked
from the"sdét Bnc%bﬂeﬁq:hﬁl’fgf}b? mﬁlf’aﬁo%fs aufﬁh?ﬁet DREFSpatt of the

dr aw ng, d i g & u j L n,t. owat f, openi ng 104,
nor e spedC| ! é“%ﬂ?’??' %ilrg1!&@dé%ugﬁg%gg?lfah%gg%‘gﬁdsﬁ%egslel}%l ﬁgfﬁgg%%ﬁ% | ower part
of the @A HQndeleién dakerhifbn®iod N gl dihMen SURRlHED i fndtitgnged into
the one which is perpendicular to the di'rection of sucked air in this fan.
The air dfhygespapl fad for&&n?&h@@ﬁ.f&%s%&@t weD1¥i i ik0smanDé Peshahan nount ed
on the ceili.”, g 107. Blowff wind fromthe fan on the ceiling is supplied
to the fhadihaetar aifr tAwr fan ncdk iapp3ed hendt hespat fvncoadsukihgas i nterior
circulating wind. A nmounting manner of the fan for an air curtain is such
that a madpalftodyash den &h#04aiabplsielcs iom,t hel sext had fopeea ngt t@8 of the fan
mai n body 101 is disposed so as to face the same to the upper wall surface
105 of wehe dmctamesbésor, mapdbe htormed nliam Bodiectrangtdprb&hamunt ed cl osel y

to the ceiling 107, because a side facing to the ceiling 107 of the
bui | di n§heetalikrnmpsayiadlde I fOL5 6356si FEWEESE her Bl DT ¥d%peni ng 104 of

the f in body 101. In t fi , the f the |eft t

e Fon ToL8.R00K 100, LN SOTE (LB S, b I A0 on Lo bl upoer part
i LLi by i | . | t i .tQ th i ght
12 CobbLASLRE fn SbuBatoOm ALK PUBLLL LR Lhg shehiesigetg the 1o

free, thg HE%QiQQd&'iaﬁﬁ&ﬁep%QlQhéssé fi:édaatrh%awaéésﬁﬁeéj}g i$09¢0fst he

bui l di ng, and the nain body side alOa is faced to t el ling 107 of the

bui | di ngotsﬁrkaﬁgeahgcf:@?d[@%&PQ.%u]ﬂfjicQ.@?ltbﬁ_iﬁhoﬁéﬁ.dcﬂwnI@d to both the
wal | su=face 109 and the ceiling 107. In addition, since a dinension of

verti cabbéataedi onimhnaetanpliesofather aboed degca idedgndtwtygle fiavane of its
propel ler fan along the axial direction, the fan in this enbodi mrent may be
constitnbedind aelbcitprwds lchtaimedeby aadenefisp dd0praheudets fdem t he
ceiling can be sugpressed, so that the resulting fan cones to be in a state
where igipmeses @ ¥ 18y 188t H iGeilFiRRC2USP RhRT 3BT S iId§Gr€asgsfHh nount ed
usually as a circulator, is illustrated_in the left |ower rt

ythe magn bo&y, since an af} é%ct from the é%n to the gfbwoff

opening becomes too long. Accordingly, it is desired to keep

a fan diameter larger with respect to the main body so as to

blow off wind while maintaining a high pressure. 1In 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:



30 wherein the main body side b 101b is faced to the floor 108 of the

buil ding, and the nmain body side a 10la is faced to the wall 109 of the
bui I di ng, and thus, the fan main body 101 can be closely nmounted to both
the floor 108 and the wall 109, whereby the fan can be stably settled on
the floor. Wile the above descriptign has been nade on a constitution
wherein air is circulated along walls of a room when such constitution is
applied to an area defined between two roons as a partition, a specified
roomcan be thermally insulated by an air curtain. Further, although the
constitution to be nmounted to a ceiling has been described, it is also
possi bl e to aPpB§-sdechiconBei f uRF®nS+9F a’ Wk SPHE e AT 3 AGeF verti cal
di rension. I n such case, a space of the upper |ayer where no

ai r condi PFBARRY FSTYEYins ed g%’lﬁé’ret‘i 1ofad B9CBF¥&GB§H RBEREFF8 Wi nd,

wher eby energﬁéefficienﬁ¥ an_be inproved. Even ] an.egtranc door has not

f
a flat coRFPRurFaRi Gher  BAPPI CHIRY T FSUF%??%&,“ Ldfes! &4 ned by
t t o] l.ed with ti | i | ati
Supply whnfer oelERge ey R a8 EReRENEL Tn (AP THCHE P S Poul ot ng
| L0g. i i d I ly. ] ; | i cated pl
whorer ' Sh0eh 1 aRR' 50 POLERELALY. B LhREAER PanPUaR RO O 1L 0 e e

interior,gf,anéQ ﬁ@fd?ﬁgai!n%%ﬁz.‘grﬁllzgtm tbléngﬁBiu?.Hoc’:@s%rl W fig g4aply wind

i n accordance vm;yl?the safre na that described above Igs . 7(a) and
fib) areggééled \d envaiuedChesBeW N natibatenHd i DA RE 2iBl omgyy aRd fan for
air curtain use, and particularly showi ng a case where external w nd bl ows.
Fig. 7l ayséldfuathiedesnsulhtd ngaseghberei ¢hbmawelfiadi sech iaanfobmaind in a
fan main body 101 is allowed to direct substantially right below as in the
case of polysByremne ot fartherdsret euhitare fian st ing @€ i bheaisedase where
a wind directing plate disposed in the bl owoff opening is arranged

verti cal bx,mﬂd@%&§ée\@ﬁéﬂgm’éhwl?ﬁil(ﬁw@ﬁ Agspnate and ghspeeedndFig. 7(b)
illustrates a case where the fan main body 101 is nounted in accordance

Wi th t he*Huide s HEPREnAet R AN KA STESEELRBdOAbDYS: bAS WRLWRRAR directi ng
plate is_inclined towards the external djrection of pbuilding, i.e., the
side of ¥4 é:ra}ﬁt“%wm%yl e B5GnPEng g?ﬁ{:elﬁ?ufﬁgl’?%ﬁ' YR Sshown i n

Fig. 7 b ff. W ' j di . i nsi de of
rlogm (I(Z‘Htésglkgael {Sﬁx\ﬁﬁes %%%E?E%E%%%‘?h;ﬁ% ggobg\gﬁi Zetntlgﬁef d(;4>S<’It e?ngl \?vi nd

i nvades {fierd Q8 Ordha Q:tfh%ohaneef%pogtgpw%i%%ﬂ@t@i@cttj]hlg fan main

body shown in Fig. 7(b), since blowff w nd has been previous . directed

towar ds gier«yitis dehet thgnrouind tgbbcsifle praida dr aweng)ona gtegree of

i nvasi on of external wind to the room decreases. In such a nounting state
of the fdniamiis kdddposadpoabtken ©fde mfasi cenbyiéxtel ndlf fuswlk eanr be sol ved
by such sinple operation wherein a wind directing plate 21 disposed in the
bl owof f Dbpenidngndstiercdiher Agl dispbsesbophbheigide ofutféeniantiugalnodi fy a
direction of the wind directing plate by a user in the case where external
wi nd bl cWit fa¥sesr aiavARGt bRk PRATeed Ot He B3t Ifdion B88yPl®éidadr a nounting
state of a product. is nqt constrained in this case. According to the
present dé‘?ﬂfgaggréﬁ‘tt ¢ axga L ‘ﬂ*fe?ﬁ‘ilt?ﬁ‘ aTB??%@t”it&ﬁ"@PSEFBG\BFiYgﬁH“%an be
changed w t hqut requi.rin difi L on, of . 32 direct.ion far nmounting the
mai n bocf‘i}n‘,rescg: a Ci%&?ﬁt rsg guféggg‘g%}ensjtge& eriar® 'drﬁegéﬁoﬁé sinply

achi eved, xdélé[,r“iﬂé ¢ir®ciidydrt & '1?'%'5‘1?.%,%%“&1?& 818989??&% In

par al | el G ddch ot fer so as 16 a ] acent suction opening of "a propeller
fan to aRARf heapendigudhranetbet i of OpPetl efeditd @ @h@ aRjgir curtain by
bl owof f wind flows delivered froma plurality of fans. In this arrangenent,
W nd is GiEdtien,f Lot hendlwimd Hiepeds ngididd downt he whelseakahigom end
section corresponding to a fan casing of the fan main body 101, and such

bl owof f Iopemigngd ,ardesaatesspuetyr to shpseihd whieresininighe lahekeapéane can be
covered by a draft flow. Moreover, an air curtain serving a positive seal

i s fornmeddlyinedoweth mespesuppl tbd $idemod &am adiody bavknigasmabl gap with
respect to the fan at a constant wind velocity while ensuring air capacity
and w ndhadl bbe thlawafdughndiio s npeldigecttanigbt slovent put ugel idesf user air
duct. Fig. 8 is a side viewillustrating a state of nounting bl ower and
fans i nS3igin&CW8RdehER8oF tdanef pate ikl aMaRYshadikng Seheheale where
external wind blows intensively, or the cas a where an opening height in an
entrance door is high . Both the backs 10l1a of two fan main bodies 101 are
closely in contact with each other so as to be adjacent a bl owoff opening
104 of the former fan nmain body to another bl owoff opening 104 of the
latter fan main body. Accordingly, a dinmension of blawff wind in the axial
direction conmes to be about two tinmes larger, so that intensity of blowoff

. . o - o - D



33 wind into a roomdecreases. In this arrangenent, a fan faci:~g to the
interior of the roomsucks air fromthe room while another fan facing to
the exterior of the roomsucks air formthe outside of the room Dependent
upon opening height in entrance door, the fan main bodies 101, 101 are

di sposed in such that a main body side 101b opposite to the bl owoff opening
104 in each of the fan main bodies faces the | ower end surface of an upper
wal | 10S of the entrance door. Particularly, in this arrangenent, a
constitution of a series of fans is disposed on a ceiling, whereby the
interior of a roommy be partitioned by an air curtain to separate an area
wher e aiindcioraifes onigundis ieguiareddungmnghe dehmennatbassase ahsmdki ng area
may be established, and further an area where air-conditioning is generally
oper at ede¥tesr el WileddelP Wit o Sdiiceablua isastli H3rs CRistnguks enpeoyRAgY any
bridgewal | . Fourth Enmbodinent: Fig. 9 is a front view showng a state
wher ei n W0 ldadbrfaw @ §err| &nsylpbapg el horhakttthaetisirdder Sanl 4an

according ~o the_present invention; and Fig. 10 is a bottom vi ew of the
bl ower W%Pgﬁgﬁ/ﬁyi:ﬁ“?i "t IFedwed QQ%Hgﬂ-ﬁ@tsqaﬂ’em&fog PBIr&%oF 3" openi ng

104 t hereof erei.n the sane c onents as_those shown i.”. th recedi ng
figures %5 ECREBPES B TR SIS airre?Petfs&ber &heé ‘%lﬁ’ﬁaer 21954 ﬁ%stg’égr ecedi ng
figures. _Refer .2 i n rjg c-.exothermic materi a
dispose3%€$t‘%ﬁﬁﬁb&%gfnggn%ﬁggibgeéggﬁcgp?ﬁegg%%%t é%ﬁ?cy’fﬁkggrnic

mat eri alydtals, BRRiddONR ikt henplacs M@oebyé%s\@kogbgﬂaéé V%he34 the

hi ghest, good“heat exchange efficiency Is attained. Resides, en, for
exanpl esagie @li@hgahesns ofle! s ker sheadh thRAAA N Bol$6da asr it h of _
endot herm c-exothermc material, effective heat exchange is achieved with
respect the maap podiyndanabd Lhprdbleanf Acwoidinglycaiecebycahéect ed, because
the endot herm c-exotherm c material has elongated rod-1ike profile.

Fur t her pose ibileeto abshéataht henner mas nabkagit ed Inct hmubotk slespe ibedas to
extend the sane froma substantially central part of a centrifugal diffuser
ai r ductageinrptatigr AL FheetktoFCRS eBimsaningdl direninablpaet of a
centrifugal diffuser air duct back space 10 in its axial direction, the
whol e | 8AgFR™DRE ARV ald ¥aPRABI 2T Wiy PYI A &IRN AERUBENR iRt Rar i ¢

mat eri al en termnals 2la, 2la placed. an opposite ends of the sheath
hoat er GFct ARETH FHFC TS UL M SFE Sirgi RIAT 4PgEPEA5AT § by the use
of a siggbgoggater. In addition, since air capacity of w nd passing through
the outer~€rrcunference of the sheath heater is significant, heat exchange

of hi gh capagl bycReFoRS RASPIOR HBUadrRay Lol A oinad:di bRELANg. pl ate 17

is cut ama;r in the vicinity of an area where the sheath heater exists, the

wind di iacFigy Pl 8¢ aard eateheaidacet pdredyessebed irdeabrvefsng £psUlt, an air
curtain with heater function having high heater capacity can be

consti t uhedr sirdinafersnthadi pacumcifatine pavpled Letffxt, ed yhansedahs a
suppl enentary heater in winter season. Ref erence nuneral 24 in Fig. 9
desi gnapésaagugpéndbfectsiennd bl cwdflfowd it ¢ectinnt hdoat awdhta ning a scrol |

casing 16 of a box type main body 15 and di sposed on the side adjacent
intermediate section of tHem have a circular contour,

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 original shape
is square, since the opening surface of the main body 15 is
square. 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 frequency is determined by number of revolution



35 to the blowoff opening 104, reference nuneral 25 an opens.ng and cl osing
danper disposed in the second blowoff air duct, and 26 a bl owoff bl ocki ng
-section which is an opening for a bl owff opening of a plane of projection
provided with the endot herm c-exothermc material 21 and which bl ocks a
part of the bl owoff opening 104 adj aeent to the second bl owoff air duct 24,
Tespectively. In this arrangenent, a part of air supplied fromthe second
bl owof f air duct 24 is thermally exchanged. According to the constitution
as descri bed above, the resulting single blower and fan may be used as a
rotary fan, i.e., a cool wind fan in, for exanple, a rest roomfor a use
appl i catasonnothercadmofaa wfansugnsdainflehki fenigeniart@s saason, duche sane fan
may be enpl oyed as a supplenentary heater, and in this case; warmair

suppl i edof rorfurideses6agopl shere the Brepedieruyabel usdd ¥ adef ogging a
mrror. Fifth Enbodinment: Fig. 11 is a perspective view show ng a product
st ruct uhégbfspeedrt he? PIVOVEIN AT Warkfadl6r BRA§EED ERR $34EMR ildn wherein

t he sane conponents as those of  the preceding figures are represented by
the sam®if€PetBRcEURKIRAaRsSESt1PDsES FOXMRIL LTI RAeLATEREENGIe11, three

bl ower and fans, are connecteq: el to_each %yih a manner

_ o |
PhatTh BAEerBRipabE, fovaBsig tnd Bt LS rchB R B Har € A EBa o

bl ff [ f . ' : [ f

di Sot osBACER LI ap Rk HRaLBRE P TR N8 41 SRS EaRH: L AiNber o

bl d ' ] di [ 36

{1 ont agscof "R BRERGH EntPante oo 50 T A barTdng. DI mensi ons of the

bl oner and tap Ffgd Niss aSQ,i &8 SLED dMathed r¥hdels M Sim@@emfiqdnhei ght B is
300 mMm and a depth Cis 180 mmw th respect to vane outside dianmeter Q

210. Ondenechass, is madeonyvendid ana dimesen azdecf aRanf apropesies fan type, a
wdth Ais 180 nm a height Bis 220 mm and a depth C including a main

body nodhaémagebratkitie Hidped 1245 fam, waed et me af ahi evssingn ief £ohweedrai N body
nmounting bracket 102 is 35 mm A ratio of air capacity in the case where a
si ze of iatdarn substlaatdedlesemisinculay shebevaprtoning dgodndneher to the
third power, i.e., (180/155)' = 1.6 times_ larger, if its rotational
frequenE§VeEvind ehdbgcf W thiax: t ke AuRbeYebiad Ay “A¥deiadnaconmes to be
1/1.6. Mreover, sjnce awidth Ajin a fan hecones about_ 1.5 tines |arger,
three f%ﬂn}‘rﬁ‘i‘ﬁ“ﬁfb‘ﬂi é’§,°3€.lgl.er, P‘P‘Hr‘éieeap' gYRg- n%tw&%%a&é’_fr éq‘fﬁ’fﬁi n a fan
used fé?ésixg- g 2R TELE" OMADS 2 YR L BEARE DS o1 he E"i\!{ﬁ%%é{] Jgi n bodi es,
g g nven

L
i.e., frve iving notors are"requiréd in a co iona ower” and f an.

Due to r%tfieléiest%i Q%dd'j‘.g{:?&é‘edaﬁ?%‘aﬁ?&%s@ﬂa%n@'%}({j\ﬁﬁﬁﬁid‘,@n of the

present exa t he nunber of driving tor to be us I's the nost
expensi Ng. | Ps s g Ur 86 tEO@dasLaRele tREUS®Eb1IS@akRAY {Hengmnuf act ures’

costs thensel ves can be al so reduced. When a vol ume wherein bl ower and fan
iS to beocipwhaspixhl type as in a sirocco fan, when vanes are rotated

in clockwise direction viewed from its air sucking side, a wind

velocity of blowoff wind along the width direction of the

blowoff opening 104 is faster on the right side, while slower

on the left side. 1In order to smoothing a flow with respect

to a vane outside diameter, a magnitude of scrolling is

remarkable, for example, in case of standard scrolling scale

of enlargement, i1f the vane outside diameter is ¢ 180, its

scroll outline comes to be (J300, so that the scroll outline

becomes 1.66 times larger than the vane outside diameter. In

case of employing such flow as an air curtain, it is required



is conpared, a suction space A110 is required to maintain '_n a
conventional blower and fan of propeller fan type. In this respect, since a
-hei ght of the suction space A110 is required to be 150 mmin Figs. 16 to
18, it results in 300 nm height x 180 mmdepth in the present exanple,
while it results in 1220 37 150) hegight x depth 245 mnm if a width is the
sanme in both the cases. Consequently, a volune required for installing a
fan in the present exanple is only 60% as conpared with that of a
conventional fan. Fig. 12 is a perspective view showi ng a product structure
obt ai ned by conbi ning bl ower and fans described in Fig. 8 wherein the sane
ref erenge RWIENS zasbiBRserofihhevdrecedl ne il gubesidesi ghateathe sanme
conponents as those of the preceding figures. In Fig. 8 a pair of fans are
connect ed rigk tSieah ashatnaioned dockye baak thiberagpéde, sartmee;opposite to

t he suction opening 103 of a fan is superposed to that of another fan in
such a diirectberninherapdte sucpronespeng rgsnekivhtadecakagnedat rtiehe

| ongi tudi nal direction (direction of revolving shaft). In Fig. 12, a set of
three f samecowtactiodal frpavantyl 2 occersthitbithen iof $behpaesenter that a
suction opening 103 of a fan is allowed to be adjacent to a bl owoff opening
| 04 of anyend&doPanswhileh EBRF e3pbiRIsCapinthats s¥aandied kogbe8 is further
connected in such a manner that each of backs opposite to the suction

openi ngCBRCENEEACTEPARBR 'poded esReat| B giangdi fal2ditPeBakert ithéra bl owof f
openi ngs ar.e aligned. el set i§ constituted in such that one pair
each ofcﬁﬁﬁggsLO t?|+'E?ﬁ?m§ﬁ f%r?§ﬁ1 g VRth LHSH9% Rer™85%8s to face
closely_a nmain baody back 101a t.o anot her in_body back a. As a result,
a size BY ﬁfﬁg gﬁﬁ%??%ﬁf??tnéﬁfﬁflﬂQ5ﬁ6%#eg§8nFﬁga§ﬁﬁn$n°%gé 4214l direction
becomes, { #81 HbMf andt 87y 1 AN LU (GAPOSI YndiS0ARY, B39 shwo LI mes.

| ar ger. ment 1 oned above, sucht arrangenment 1S effective for inproving a
capaci t ynE0ndbhghientaB¥hSEAGL Wdtkove38 dihERSEoMIEY Enetefp@tn Wi nd i's
particularly remarkable. In the above description, a plane-like air seal

Wi th regpeettionadeeinedntmondante bl owe fovbehdrg hbss begm wxpl ai ned. In this
connection, there are a tight building as well as a factory and a hospital
whi ch regifoenipedi t hienreheonnwbyi arfdmerading nsr madpt tyebssi.4 n such a
situation, there are nmany cases where air partitions are required in a
speci fied beTttiores Aaggesorham halanenaytande thiendter, ibnbabed amse, usef ul
is such an air supply. systemthat when a propeller fan, which is driven

rot ati vERP§RERRAGE FOREr L bEY dP & -dr FiMesy Lgass F5F% &1T SUBpIT¥ROYver dr af t
deliverfd from.the suction in Iheﬁgxial di rectian through a

4 Tfuser ST Qs VEBGEHS 1o IpAPEFE| 1% OREAPER(T T GiAkadei BifFs om a
i ffu |. i i B f7oma_
vicinity, of d@%ﬁ%% Lhe &ft%t}elclggu{neareg(@g%f%rg Fﬂdhésw&%ﬁvg;' gh air

capacity an pressure can suppl e OW noi Se€. en such
wi nd i s¢pbavph ofdeduraPugalll gWekhisepeni Pa el ioned oRe OenE&N Rfaif an casing
of the fan containing the diffuser air duct along a direction in which

bl owof fq vk pels@f 4 e ducapelaker shasei 50 ihtsdikeindibieahkyorer pengi gul ar to the
axial direction, it becomes possible to supply such wind to a distant

pl ace. i# 2t keplanatdsry whissw ahsuppl \diasas sfembWedspdmrsred & rsyvwairnd bl own of f
froma set of plural fans obtained by. such a manner that a plurality of

f ans arandofarecoadainipgralymitanry dachcas ey wheredohat fimenta psurdt i on openi ng
of a propeller fan is allowed to be adjacent to a bl owoff opening of

anot hertprepeth dhas hieen atdachgde aapridhet bt MIy MR disasseapdegartiti on can

be obt ai ned. art froma set of plural fans with_a certain distance,
anot herS¥efegf§ively from a main bodg 15 1n order, while the rearmost

part may be easily mounted to 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 11 is fixed at a substantially central part of



39 plural fans is arranged wherein another supply a~.r fiow's allowed to
formin another direction fromthe |atter set of plural fans . when nuch
nore conbi nations fromthese sets nore than such two sets are prepared, a
continuous plurality of planes can be forned froma circulating w nd
starting froma set of plural fans ta@sanother set of plural fans, and
further 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 hallway through which passage is possible, but which
can lock the interior air may be established by only the above descri bed
syst em or maigohbidpavaoh 16 ohea Dyt bppambiq Akl surf acde dbwbdvebr, when
the systemis conbined with air-conditioning equi pment for use in

venti | atih@prened doomeans 9§ ﬁﬂ%rﬂ%ﬂ-@lnﬂrsygﬁéﬁﬁi?@rrﬁmm cguppey wi nd
whi ch can conply with a variety of purposes such as | ocking contam nated
air, exhaeti ndogen &GFLYARARREP filr 15 §RFUKEEHihEhaimC A eBARRAYDe

achi eved.. Furthernnore, afz}éstem havi n?3a nor e corT%Ii cafed constitution can

al so be Bdi%evedPHPRrth I AXMBATE /a3 r ot 5t ABrE WrF it eltThE bl ates are
di d . | ff i_ng, | h of t t at gbl i nd

i r ot i i NPT dd. Sagr 8oy Sed: FRERFBRS oy SE S NAUAT bl ow ng of
e o ange f _ P oot

i th SR BaRed SO0 B0 Loa N ARG B0 L REL PR e B P ecent

| nvent | Qhcriod $pAIAR0805LN BHCkS Natedrll AT 8 YaReaky FBAC Lo be

| ar ger as nuch ble in conparison wth a size o profile of a

bl ower ang ifndn20Ths Sob t5a NRLCAWSLMBILH 1 AFPAEE d9rd NG BRFRS pafPs Ryr @n outsi de
di anmeter rati'o of vane to third power, if a rotational ?requency is the
same i npkatihmoat@scaddig tlias &essavhd aididdatsseemBer Uct aaacth &ageni circul ar
fan casing are disposed in such that supply wind is allowed to be

concent catsedgtreentber? 0€ byt ke sgeer £ Ehamet poily sbgrenesangbsise Bligdet 0 suppl y
wind to a distant place w thout decreasing air capacity and wi nd velocity.
Due to &li589495t FhEtRPFes At L¥RlrNAteCs Rag Reedrmide cuiithairgédern a vane of
propeller fan, a thinner fan can be optained. In addition, a structure of a

fan al oR§ HeUBXFAFY dAPetas e £ Q- & Yt §30ahe P FaPdaEcedl @ raaasgeduser back
havi t.hick f th d i.th th f thin diff
P auctt Pl S §eAR SRe SRS FRGPBEGE sl sbORL % hal Polled 1o
iti t i A j | . bl ff
i rect | 53 sFuRgEb e KoL AbAENL S patdnd LESREnd 08 A 800 L0% %t Pom o

vane ou&gi.densiiﬁr?a 8 ISsdBdend @nreuniond B LAk SRR ,attﬁg%m'si on

defined between a vane outside dianeter on the oppoSite side and a fan
casi ng. bdAi/S1 5 hadLeadsep Podi daC ity £ tdkanpIRECh doppdidodi figet i on has
been obtained fromthe diffuser air duct and an air duct of the diffuser
back spadke so abatotiheld a prmdetsanhinedaspacling betwegniate drmd t he bl owof f
opening. Due to this fact, it is possible to suppress a dinension in a

hei ght Hpreéenohdb Aecbhdimpwe L sidewerd gi¢ fanshadnguatgoetbspace fact or
of small| installation volume can be obtained based on a further advantage
of no néed TIFPDVILEENGRR FYRIIOT BPRURE | I hat RERRERLR%ifRPng ¥ihd the fan

main bogdy, & PLovR! AN fANACRREY 09 §P NP RSN nb YNt ION 4
vane fixing nut 22. Finally, a decorative grille is attached
to an opened section of the main body.

In case of conducting 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 of
the main body 15 is removed, then, the vane fixing nut 22 is

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



41 conprises a propeller fan driven rotatively by a notor ~o performw nd
supply action; a bell-nmouth casing for introducing air into the propeller
fan; a fan casing connected to an outlet end of the bell-nmouth casing,
havi ng a bl owoff opening in a direction perpendicular to the revol ving
shaft of the propeller fan, and havimg a substantially sem circul ar contour
of a section perpendicular to the revolving shaft; and a di sk-shaped air
duct di sposed so as to oppose to the propeller fan with a predeterm ned

di stance. Furthernore, since a plurality of current plates being

hori zontally wind directing plates are disposed in a bl owff opening of the
fan in arevetwniagmsdaditoln @% e drdN 188IPE & coYpaBECI LB #bicse, and a
high efficient air curtain to which has been applied a novel propeller fan

havi ng i FpriVReEoREtddy AR ASTRASENE L BEE RLESECs L PYBNERAR thed8 is little

limtation for. nmounting,, and a snall volune for installation can be
consti t R BBt %Pé%%ﬁﬂc %ﬁq{E;QN%ﬂ WSt BPFER. 2ABCRNEFERTI t, an air
tai n havi ng. hi gh t [, wi.nd - bi_l.t b tt ai ned.
rocor df AL UirR e T BB e Rt b alr e S sk 8 et & e ori 11
di Sposeéroéb%gfeé@m Y LARST NG ARG UA0RL T EXLOOE NS AND Dence
cl eani ngF o e vahes 1s easy. conpared wth a conventiona | ower and

fan V‘heﬁ@hﬂiﬂ:ﬂd’é i‘gm%e@f'dQE%éﬁoﬁ@P%u@%%%i%%on%h@@%é er fanis
e tﬁ be use

made to arge-si zed, e nunber of propeller fans to I's reduced,
wher eby der s A kaindg CRSta Cedls PR d; adieeed isVibk enan€RNES Hi 1ty on wherein
a light-weight material such as foaned pol ystyrene is 42 used,” and
assenbl iitg o o @aBtbedserplyigaltd exkiaut dhaecbeen descré badk in the
expl anation of the invention, when a thixotropic nolding product of a
magnzsi urasa lvhernes templsopgedaflof lownfenens sempmod el ng@ ttattat i ng nenber such
as vanes of a fan, it is effective fromviewoint of recycling. According
to thi s Mdditfarandeothezafant 4§e8asy - | ilghtthRerahe wkenel thadlowegood unit
strength, besides further advantages of utilization of waste material in
the courdfid RN NP ERERH PR PRAYILBEs %t HRETI SR S M1 Eedia®Csrd of a

product hecone easy an t there is no %gse whergﬁmaste

d _sinple, .so. tha
mat eri alid T8 GPEEEFALAti%e SE L€ lé\/r’rérreedgpvletd'b?hl‘%’s BARCPEJUREer neasur es
agai nst gl obal Vi L onme [ i E [ ~ . Fi g LS a side
view il If%snt ?aﬁ %mgv%rgédﬁi &Fs%?lt}%tng?g&dﬁ%b{%%\%grrqgﬁﬁtfrg%%aegégfai ng to the
present d,R¥eaki Qhod ket aire EnbEPPLA ViAW 2BAWERAgANSI AL LaMere a
decorative grille has been renoved, Fig. 17 is a side viewillustrating a
product «alikCHoes Nehaveraelond PEecOla dohl O¥Bin @tdthanasear dhag to the
present invention is nodified, Fig. 18 is a front vie=a of Fig. 17 wherein
a decor #ainve igipolsled bastlve efi. reimaded dugndmEnger 19, isndarthexpllawatory vi ew
for explaining an air duct used in Fig. 15. In these figures, reference
numer al a2@2f aegiggimabedy amayr bpsldanredano dr vakh sugtfacievey ythy iaidgi vi ng not or
201 to performw nd supplying action, reference nuneral 205 denotes a
bel | - no@PI§NdASISNEOF sreuRINGdla LAPARY dedised i FhepBRierbadinbaok, ref erence
nunmeral 204 denotes a second air duc{ menmber 43 connected to an outl et
end of tRE WELLAGRERSERRRS P RRYS $1F %é&%ﬁéﬁﬁ AGUgtd06t P'Ene%i de from a

bl owof f ,si_de, _referenc ey al enot af .ng, havi a bl owof f
openingAisﬁihﬁﬁl§%&§(e§ ?%% %%?d%%%f%ﬂ? Pgﬁg Pﬁ§9y§§§P6g%gg%H%_t of the
propel | %Ei{]&'ﬁqzxqgu%@fﬁjg hakbBgs & G&iTasi ¢éad aerewfddnebeff@e%egswn .
per pendi cular "to the revol ving shaft, reference nuneral 203 denotes a thin

pl at e- | bk@nf i&8tnéd bnld Gl aERPES r 1ol e inbdthechaingasbAa Sl S0 as to
oppose to the propeller fan 202 with a predeterm ned di stance, and

functi onisBgo ast Ife @adht by de, noef eisgpmrediuard al bIdhedenat Eananfy@n nmai n
body, reference nuneral 403 denotes a suction opening of the fan defined as
a resul beodippetiyngeauseded hreendil imef euefwe panelmb sKEG® Wiegwd es a main
body back opposite to the fan suction opening 315, reference nuneral 311
denot es thenbdarrativg gngl e dt hasobegrcemprgdt hdsddésdnigparbalorv@01 and t he
first air duct nenber 203 at a substantially central part of the main body
back 318acordiagete &hgupes WNB2AVEEKLPRs Aabiave s iatidn§amume ihdrodiet achabl y
fixing the propeller fan 202 to a revol ving shaft 20la of the driving notor
201, refapehe & ALYl SV Aot VAL IdFPFERE? o&i @ CRitI"Gef PHERFS n rel ati on
to the disk-shaped first air duct nmenber 203, constituted so as to have a

| arger size than an outside dianeter of the propeller fan 202, and nounted
substantially in parallel thereto, and reference nuneral 310 denotes a
centrifugal diffuser air duct back surface, respectively.



On the outer circunference of the first air duct nenber 203, the fan casing
316 having a larger size than that of the 44 former is nounted in the
formof a sem circular conaiguration centering as the revol ving shaft 201a,
and the bl owoff opening 404 is defined on a side of the main body

positi oned opposite thereto. The mai ngbody 315 is conposed of the whole fan
casing obtained by formng integrally the bell-nouth casing 205 being the
duct guide of the propeller fan 202, the main body back 315a, the fan
casing 316, ‘and the bl owoff opening 404 with the main body 315; and a
decorative grille 314. The decorative grille 314 is detachably attached to
t he suct iona operp ) 4GB pofs ittheref aanneki | @oatprurmetaly foftthagiszental |y w nd
directing plates (current plates) 317 are attached to the bl owof f opening
404 of theeflikg dox WPURALAOF el BPdf baceresd| Ynres R0 aberebpartition a
bl owof f air duct along its width direction. As showy. in Fig. 16, the

sucti on dpeht RPUDPIE ha tovie P korerwadHe TANdMA 18 PeEY | bh &f the fan
casing 31ln in the main hody 315. Air sucked by the propeller fan 202

t hr ough {WﬁﬁQﬁRﬁﬁ%ﬁiiﬂgE;ﬁ%&%sw?ﬁﬂh§n&apﬁ€rtan suction openi ng 403 receives
force directing fromthe axial direction to dianetrical direction by
rotation of the propeller fan, and at the sane tinme, the air can be

suppl i ed.,aft er i nverted into static pressure by nmeans of the
bel | - nou rﬂléﬁsﬁnﬁg}%@:ﬁd the first air duct nmenber 203 w thout | osing

usel essly sp epey : Lak di Lan ; | ALl

di rection. Nb%ﬁg'sggjb?é %:ia(? yvfl%gv glmr)g%??oa:]gg Eg 'frf%vél(r:}gﬁd%e clalr;c ed by 90 to
el evat e g 1 &ssHRRA (SRS  Fe ;@88 e8)arRBn&Ohed 88 Wstthngd Hafdidnl 1ts axial
direction corresponding to a flow of a conventional propeller fan by neans
45 of tha eepbemnf ugedpelidiwspf. arTheddCih 20 ddhameiRear {§1ove ishotRe axi al
direction is converted into that in the dianetrical direction in a bl owoff
space t ewasdelt heuntiry iateufber éntébioninedlicorerwandhfaxd evsdanf rom t he
bel | -mouth casing to the first air_duct nenber while maintaining

char act &drsciugtpéat yhesesn A phusdlieaptitthe bleweroiasd, fans argh
efficiency belonging to the propeller fan. According to the present

i nvent i G L 289E8dCARELRYORALEhihaRA FRER S &GN P tdRScAPJELER a
conventi_onal propeller can be converted intp stafic pressure, whereby
Che. ChardleseRee, Bupghahrtd ] AbGrates At 60 cte Lo i TREFTBUF S r ectl on of
whi ch h R h i f | di r.air duct .2 intoits
dianetr?%g?%ggrgg$ﬁgﬁg¥%%béi§%§€¥% é“#%gnﬂVg%%ggﬁ%ni%fvmgfaés9§? the fan
mai n bo g t ﬁgyy fJ cat,i Lot Iy daar i 16, and

bl own o?%éng%grﬂ\@t‘ hlgpt%)&%c’oj\?;\iﬂ@/o%éic opgr%'nggiggeg?ettﬂgn%%\f l@e@%ﬂ?%ﬁﬂ?" since the
air is hppen Qbildswniesdsobyen®rdtscOidodirgh raife reapachtneef1 tie propel | er
fan as well as of high wind velocity due to a pressure converted by the
cent ri f dgabtésfdruspenad rentuancet dmoni refanehee supelraed todendgted ant pl ace.
On the other hand, the supplying wind towards the upper part of the draw ng
col | i de® o ihincheréferenss nym8raltld scdenufes a < ldiorecandneferddme si de of the
centrifugal diffuser air duct back space 310 defined between the nmain body
back 3184mgralt hedrderetes ra ikl maf@ce2@3thi ne. openingli recti on of the
flowis chagged by abqut 18b in the outer circunferential part of the first

air ductefBROEFVSDY; did HHE PESAPERRG R r2 i SIHTWR boE PLBWERY

wind is such that air is sucked from the suction opening 103
of a fan disposed in the lower part of the drawing, and the
air thus sucked is supplied from the blowoff opening 104, more
specifically, air is sucked by the fan disposed in the left
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



46 the bl owoff opening 404 through the centrifugal diffuser air duct back
space 310. Further, as shown in Fig. 16, supplying wnd towards side
surfaces collides also with the semicircular fan casing and side walls of
the main body 3i5, a direction of the flowis changed to a side of the
centrifugal diffuser air duct back space 310 defined between the main body
back 315a and the first air duct nenber 203, i.e., in the outer
circunferential part of the first air duct nenber 203, the resulting air is
collected in the bl owoff opening 404 opened over the whole | ower part of
the main body 31S to be blown off towards a constant direction wth high
air capacstysedicishsgbt wpmarinel 6ertanotihefasfmowntfddwnditecteidingf air
sucked froma front of the decorative grille 314 is changed by 90, and
flows inl@7aneB¥dwff gilndcfrons-heodandenfthg oelidieg b$ dipeligsk tomi n body
sides are concentrated in one plane of the box type main body sides by the
scrol | cBBen§aB1B R @rbaikl ewrtdid dispasesontehh e ol rEnae ide@dl ¥0Ag a scrol
type casing wherein a volute tongue exists, and it is adapted to expand a
vort ex t®fhatuseRler G IGidMing i Nfher AP YR NS SPARSSt Rify t8BpHRNed, even

i f wind i t b d_noi be. reduced, _a wind vel ocit

of i 1 EEh 3 ANE GIARRt 161 1 PP T BubiBA K TaR P chPRBoB P ors
kab . | tiop of th f i hat it i

i 111 ool 15 FELERRF oo R o000 deahd e e EABRBL RPN RS9l "2 16 "

gap defiged Qet!ave@aacfte%ief ngEaéb”Qhéjxﬁp?é}d J4 %ggfgt“étl MDEr. 03 is the

sane in a c?osed SI a counter-supply si and the gap broadens

Wi th cl osefrdf@qdBbeWidq shéSarsRalRaody 71 4RPLY ntund b &R 4418, propel | er
fan concentrates on the blowtft side. Nanely, &4 flowof wnd is

concent regd athd ked 1608st an) whdfAdd ansWibhpad i gl ffoushegcbheidd aw of wind
after exiting the fan, so that the wind can be supplied to a distant place
whi | e meohteiaing lidiswgaiis eaapadnt podpdside b hil tvedppaistire Aocagieng back
space 327 is defined between the fan casing 316 and the nain body 315, and
parts arRlawafhpreainge 164npsi hbd farreain Mrwoldr. propkel eaméan bel ongs
to a centrifugal fan, and a vane profile is sinpler than that of other
vanes i rfigutendfE $an PRowWe P En I RS PREE. LACERIW Hgl ¥ moangedpel | er fan
can be easily manufactured froma light netal, so that the resulting
product iRk EResiig &iFelgmFudador] gindud SRELARARR BYeFE Fhisgded rotati on

becones possi bl e _and sufficient, air city.ca obtained . in a conpact
si ze. IncD { golpgﬁrognadr]pgg\, l%s%]s%%nmﬁ%;%ﬁgﬁ? Z?helgegﬁdsi%? t_§~%8|eate Zng
bei ng ”}ei%r{{ i 15045y %P?Eédhasma.tgﬁr%'a@% SPRREs 14D d4iS,d espect, a

pl ate having a simlar sHape S described in the previ ous ‘enbodi nent s

wher ei n é&cdi%mﬁgﬁm@ciotsh% £ ORhe MR BodylPidedbloZbtidmeackar ger size

of the first air duct nmenber 203 than that of "its vane outside dianeter. In

this enmdiumenival bosederyo9aogi ZRedbuiltbidg f athdathe diecin mges 1283 coul d be
nore downsi zed wi thout affecting adversely its wi nd supply performance. An
ext ent @fl Gslac hsdbawesi ronghexedidagoler of thadeideldoy bed thertethafter. In
the constitution shown in Figs. 17 and 18, an air duct nenber is

concent rfagaha yn pedyildddcam beled ostedivimewtiad toboghfthe whkk ehnfage out si de

di aneter of the air duct nmenber is nmade to be 0.7 to 1.05 tinmes snaller
109 and the ceiling 107. In addition, since a dimension of

vertical direction of a fan is determined by a dimension of
a vane of its propeller fan along the axial direction, the fan
in this embodiment may beconstituted in a thin profile, whereby
a dimension protruded from the ceiling can be suppressed, so
that the resulting fan comes to be in a state where it fits
suitably to the ceiling. In the same figure, a fan mounted

usually as a circulator is illustrated in the left lower part



48 than that of a vane of the propeller fan. Wth r~~erence to Figs. 15 and
16, as a profile of the downsized first air duct nmenber 203, it is

-consi dered that a rotational center of the propeller fan 202, which
corresponds to the center of the driving notor 201, passes through this
central position, and that a horizontial center line which is in a
horizontal situation as well as a vertical center line whichis in a
vertical situation viewed in the front view as shown in Fig. 16. Under such
condition as described above, a size of a half of the first air duct nenber
2b3 on a side under the horizontal center line, i.e., a side of a blowoff
openi ng ¥02rednnhhe Maipebadysside A0S FaFgEr tPhaRe af iRfve 136t si de

di aneter. As shown {n Fig. 19, a siz f a, half t he rest on si de over
The hor| 26ntas Kbmbind; Sad The haly Bpdk Si98 at flad Soace nth igoa o de o

h | | | IS be, | h ' di f th
o' vi ng Wotor 902 E e BRTTREES{ YR gt hEL o1 D62 c 2R Bel 1 Sabeed on 1 he
tical ' i.Lh,b i LAt
dot or m Bl By Seatk TaRhFBRoR RIS s T 3o B 2 bR 1008 6n (e
det ermi néd by°ShieR EBRAITT air ,203°6n the
conter | Tgre il d S Ralled BERRL P e e D P R T Mosy e

correspopgdhg d&s@r 1o nak tden hlaewobh Prenrsrgtaan-ReH&mmkably reduced.
In this case, an area on the upper side over the horizontal center line

determ ned Pyréheatedsilaid WAUQls BEMheroa)3 wvh thersebakkieasiog 316 is
formed to assure 60~ or nore of an area defined by the scroll casing 316
and the beriptdniedl toea arehidefineddBetwesn tR6(mqmy bk,a andt{tjorach shows a
di ~ference of a wind velocity distribution dependent upon a difference in a
wi nd supplspewy fii@thepoinrcatheecdwrndidiyeinsntated qypphiadd byrwaimn of the
sane size in a main body structure constituted as, for exanple, an air
curtai n Kekken, @E)thehs thefans bidiuddionytaika PPEBERENtS B ¢abklng a fan of
a propeller fan type provided with _an air duct nenber form.ng a diffuser,

| b) showRa$ REFR %% BeA it r“isb&tliSBinﬁs&Qiﬁ bP PELA B conventi onal

propeller fan type shown in Fig. 4 and ( shows .a wi nd velocity

G obri barpear s Ched 5 peie e e Pashba A EOREI VARl 0 Vane type
shown i [ 9 d j S S t [ j ght of each

pr oduct npg %mr?’ an@'l nA ergaé:%eeo%ff:?ég uP?S?a?Qg?%?m:?g%l r?%)‘%Efijc?r di nat e

I ndi cat &s, gy SIS iErP%@iﬂ@%fﬂa%%o@ﬁdoﬂ; & ifr@h1akiRg supgliyst ance from
a product, 1t neans specifically a distance ex¥end| ng fromO0O mto 3.5 m
absci ssasindlj caHea%eby Iameaqzhepfi@iém can€be fmpr@asih ebea Pf @duct wherein
nunerals 1 and 10 nean both ends of a product, while nunerals 5 and 6 nean
a vi ci ni¢nytxdnee dewtr has gartt aoflatheopfaducat iand Hulr aheomsldtag@dr egi ons
with respect to a wind velocity of supply wind blown off froma bl owoff
openi ng @Fn Gl grotuiean apd angsr déebined byf swoexariiiree Byptranee Hoomss, and 1 to
4 ms, respectively. (a) In case of the present invention, there is no
evennes<CathbeFAA AEdw hBh SO HERBURRBL B Hrsddat INRPRL KW iR ¥BISFENty at a
height 3.5 mwhich is the to ce i(g t he case Wh(ire.a fan is set at a

st andar o SéPfeRgtRRF @it 3+ %ﬁ ned, By 14" §1EFE18F 1AF GHEPLYs obt ai ned
ina sorutrj?rgd rig%ip%q.icgd I%szc\a/n la Cliyt.y Fu?ghermore, such a complicated
plane wherein an entrance door facing to theoutside is indented
towards the interior of a room can be also sealed with
continuous 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



1 to 4 ms. Accordingly, a sufficient shut-off effect being air seal effect
can be expected in case of supplying air in order to shut off wind and the
1ike which tries to invade the interior fromthe outside. (b) In case of a
fan of a conventional propeller fan type, although there is conparatively
little unevenness insupplying wind ag a product, it is understood that w nd
velocity is totally lowin 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 both ends of the product as
conpared with a central portion thereof. Wen a wind velocity at a height 3
.5 mwiizlrise twhetom dlovadé darelds ioasefwhéene & faarfans msdatn &pdyd st andard
setting height is determ ned, a value of 3 m's or higher can be maintained
only in e is @ldioweds tofdarechtyuls ariliadn Yot 1gh £ hee pwdirctin ABeor di ngly,
even if air is supplied to shut off wind and the |ike, |ower effect than
that of dafe prfeféft 3 nvidnPLBATI OB aitfedfigrye | ladde adfesaeébAgent i onal
fan of a transversal flow_vane tgge, &ﬁen a.w nd veLociky at a height 3.5 m
which | ? 1976 & GReRE PalePAndtRECEaR8 Bhate A ¥897 5% 18efh5t PAC¥eShdar d
setting height is determ ned, |it. iﬁ 3 ms or hi%h r.._In the.%?se when air
is suppldREFHY SHURTIRN RN Y e&Nd“Ard Yri RE, daf th u‘grhe%e STHYH shut - of f
effect tpo that, of Ehg present in en%Lon.ﬁsf.gﬁ egf cted, air in a central
part of PHETIHRE2ERATATIRE Sibpl £&d - paPt FetiBHI3F§HhAHRENRG i ties of
the bl ouslef <QRCRA DG boHy198 135 ST Al d S s BOSSR M AR AL ATl Of Lhe
product as its arrangenent. Accordingly, even if air 1s supplied from
the produgle iMArHedehst Onghuie SELiNENhEIE ! Bat! Lke, wiRYi PNsWhBILi N

shut -of f effect cannot be expected app2a~ in the vicinities of a central
por ti on mfa tlehes Amedusledasowidds 8Ee it riadyd ©ds.iof shutooffq igfdf,ect

i nvol ves thermally shutting off warm and col d heat produced by an

ai r - condi.tei.onehei nideropafreamalheindt.si Ue.a mouhhisgcasaete idf ameair fl ow of
a certain degree has been delivered, a zone can be separated by nmeans of
such ai rfahl mainapody rshowins ievieig , 74a) ,ethechldw fifowindcis strdiplynpr oved by
a wind velocity which is higher than tzat required. On the other hand, in
case of ddmectiedgtorardsctientls idnaf ameamdlfind idel beitthe dsawimaf fi ci ent

for performng an_air seal,_its qurability._ is, weak against external w nd.
I the SBoUSCHERRFMIN1 BR, CPBRATS BALERBAL OF N LEXSEo8 A hERBove

descri bed a_f f conv. I I nsyersal_fl ow.vane.type was 500
w, whi l “pé§%rgggﬁ§uﬁ%?$bﬁﬁ}ﬁ‘@§§£&8$Q€5f5%§ gyféﬁ%\ﬁﬁ? oﬂythough
power consunpt.ion.in e f 0 t . Rt | ] fan type was
246 w, F?éw?hﬁp-oﬁﬁ'ngﬁbr%%%%% $£o€%¥€ﬁ?3g¥§%st%g?nogrggﬁo%%%y(c) as a
product 433 desqr ikbedraBoyRe ACLHLL NG Yond LR S PsAlLThasHEN ai T
curtain wth respect to 3. 5 mheight . rioreover, as to noise

per f or MaRa@ingh, ad BEjred] oFelinivagishabe, ektemmsl A B tion thasecsh (c) of a
fan in a conventional transversal flow vane type, while it was 68 dB in
case of deayeinseshe pr egeit ai moantiog. stataas gheof#8 miBn odyseaof |b) in a
fan of a conventional propeller fan tfpe. As descri bed above, by such an

arr angeREAPLeRePE| Angasion by external wind can be solved by such
simple operation wherein a wind directing plate 21 disposed
in the blowoff opening is merely inclined, so that it is
sufficient to modify a direction of the wind directing plate
by a user in the case where external wind blows 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 modification of a



52 propeller fan which is conpact and can nmaintain a consideracle air
capacity is used, and a direction of supplying wind is allowed to change at
-right angle while maintaining static characteristics by nmeans of a
diffuser, a wind velocity can be maintained, and the resulting air nay be
blown off . As a result, a suitable &2r capacity and wind velocity as well
as | ow noi se can be achieved. Hence, an effective air curtain can be
obt ai ned. On one hand, when such type of fan is downsized, even in this
propeller fan of a diffuser type, an air duct area decreases, pressure |oss
i ncreases .to decrease amount of suppl y{jn% wi nd, and noise increases . In
this resPeEBCtALROYW AGUASINHET T égéﬁ‘t PAVertq SRATL PHERAMRATULET air duct
menber form ng _a diffuser .is narrowed nd rofiil e of the ajr duct nenber
i s nodi ngﬁ?ng\ﬁe‘?#W%d wiRdaFan R tsal?‘wziﬁ'r B%{‘SQYE%' app! Feder o‘%w alf‘ﬁer ef or,
there are the.air CLérta' &ﬁof such is installed for 3.5 m opening
|

type whjch is I

hei ght 1| ’aalp&Pég}é i’e%% nls'dlaﬁ'cj,Codégezi:rttercr:ief‘if1 Rt eaéhgot%%crfﬂg 2fand an air
curtain type i j s, | |l e . _about i ei.ght in a
track ya% %?ld&%)haedﬂi%eo?a ésr&%técgtobrgp\%ﬁ%@ ??aacigmaér)l%ﬁr%%%%qugc%ne in and
out . In : I+ b S - f r L red i,AC cair
capaci 1y Rt B e kB B e e O e Lo 7 84S reans
for increasiinGuds wGaRaELSYs 1 ilverdldSerbiey ¢a%eaMieleof fnfsuat tpn of
external wind circunstance is severe even in 3.5 mopening hei ght, however,
it is suthisi @ntatgense aviad Weeseppl dedr £psh khef bavwaift dpehimgnber is
made to be the sane wth an outside dianeter or a snaller than that of a
propel | e1t04 atn asshe wiedns botidnf @nd seceéasnngoarespdndehgcid ya aan n t he
present =n~, ~er.tion. By such an individual blower and fan provided with a
fan whi ctasing etfathedlan daindrdy 14 ldrand sy ciehewe B opeplipgeiare a fan
casi ng which contains the fan and gui des supply wi nd blow off fromthe
fan, andsY¥resHh dsAh§PREFAng' e £BR Wi R42R6rCFUCR FRVRIS from t he
out si de and % bl o% openi n% for bl ow ng off ,air to the outside; an anmount

carmb TERY |

of supplBY fgCERET t be PEasH 2 WebHEER P GBHY 1%l Be¥dueifcy in the
b bl . f h A Lty . tat. |
FrequenciFTh (BTosuld 10 2 Ao nd £Fbb1 LM IR A RRSE G N e o

el ectri I i i gRi {4 t5 4N A i r i
%&gﬁ%&gg&ﬁgﬁ% QB {hS U] ¥e 2RI NNERESAA lec[}ﬁ gy Is

wast ed. en a size of a vane 1S Increased, e

resul tinghfad digsuralngo aak 'clagﬁeaﬁ?dadanaﬂﬁa OFe 1 & fhathddhghhenease where a
plurality of fans are nounted so as to have a col umar bl owoff opening to
form an pidpenlidmifan the ar esdktibggpl odutfusamnnoir kimamnt ai ned usual Iy in
an opening therefor which has been previously prepared, because a breadth
for such operfing i8s idetes hileedi ey drl lasdirpitdngt 8 dratle 2ofnmarurgdng
Furthernore, even if a size of a vane is reduced and the nunber of parallel
units i Pikereadel fans dRoa@ncoBPLiBapPY Wrewedh adch RaFiticdéarddses al so
dependent. upon a_di aneter of a vane, sp ctht i t, does not. function as

count er FE S EheIRASE BRETE £ Her eHeV PR OLRY S| FENS 101V itheitsel f s
downsi zed whi Fe | eavi n% a_di mang,i on gt‘ a vaaneei c)each gnit a? 'té is, in

ot her woTtRs “I8AGi HYCRAMARBITE90F LRI Wi HT 28°Berst B9 n PAFE case, a
profi | & andpa-gmensl Op 0 Al fhlindish JPIOPE S RAIAG £ Q.38 Lo mai ntain

a pressure to ensure an air duct area wthout” acconpany' ng any

deteri Orﬁé&%a% BERLPTIPNAGELEKE AAGHeRSE & H1MIcTE oB¥RMn f1AN,2I r duct
area in a diffuser section is reducéd. As a result of thi5 downsizing, it

i s intendad fb@meRCt £a%Q ihhBody FBean®f hét Wlakokanspdming ov@igwtakr curtains
wWth respect to an opening. An effective air seal ensuring a wi nd capacity
and a wlukteet 6antmp iadodye. ohtabnétinglhy aachimdasdenvd  hlsushf ainanner t hat
col umar bl owof f openi ngs obtained by aligning a plurality of fans so as to
be cl oselry the epnédciingdticgachmes har beaabowt rtwutkses fyaxrgesuchoal i gned
openings is blown off. Thus, air which has been air-conditioned and

ret ai ned:hiat ancenaity afoblokef fydng keadeafgadowt tvot hamextidghar - air,

wher eby energy saving can be attained. ~n one hand, in the case where

i nfl uendes BTl diduddiioni n@veanabt Ineerehon &f Pé@angé wxndting fans for
air curtain involve a convenﬁti onal  transver sgL flow fan or a conventi onal
propel | éremakabd &y ARSIFEG OGF 1R FUNRT POPHP A YR I 42 EREKARAR &} e repl aced
by those of the present invention. As a result, fresh air curtains are
formed by a much nore nunber of fans than that of the fans which had been
enpl oyed before, 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

i nvention each having a narrow breadth are closely di sposed with each

ot her, whereby effects for saving energy can be el evated. Seventh

P T L n



Figs. 21 through 26 are explanatory views each show ng anot her exanpl e of
the present enbodi nent according to the 55 present invention wherein the
sanme reference nuneral as that of the preceding figures designates the sane
conponent as that of the preceding figures, respectively. In Fig. 21, a
breadth of a first air duct nmenber 2053 i s downsize,d as conpared with that
of Fig. 16 in the above described sixth enbodi nent by cutting the sane in
parallel to a main bodyside at a position corresponding to 0.7 to 1.05
times larger dinension than an outside dianeter of a propeller fan 202, and
at the sanme tine, a dianeter of a fan casing 31b is also allowed to be 1.2
to 1.25 tWimd inxogerrdomadeancastsi delrdiabetarrafgdntentpr apedd eacfiag 202. As
a result, a breadth of a nain body 315 reduces also. Wien it is intended to
restruct we fhasimserorsoft gthed rioomasugks edrt dramhibéngeeohprwexbeapl e, 3.5
m st andard setting height into another air curtain having 5 m standard
setting regigfitter ifaey éaceng tathg extapaer taf Ghesuppmnysugkrd ails Leuvml |y
studied as a product for delivery wind to a further distant place. As a
neans f orthiencuddsidey ofn ther regpaci Pgperdenay IR CHMIAG &¢108ti Aer ease a
vane outside dianmeter. In such a case, however, a_breadth is determned in

rel ati on GRG0 ACIGe SRCal PP MRIMRIESS Pi%ddudlli eTRodbEPIERd i N case of

et oased S BPAbLEP- bR G YRR AL Ber Bt PR BES R Dpon

di [ f t hat - ' It f d :
on'the cadtr AfyPAETEE v Bl R Rb A (e I0AEE Vg1 RS RS 2o

of a vang st yBeetaliced 05585t PRE dASrdRSMIHLIRY PBOAULE, DY NgS sabout smal |
effect. When a "~ " 56 rotational frequency can be increased, an increased air

capaci ty tihg sobf @ Miftthenlt) 4 BbesE@8RREbn JFONBYR esi0F £a6€ 191 ikheskans as
shown in the sixth enbodi nent, an AC i nduction type notor is usually

enpl oyedpnasndein isg¢ hwiemebyothentorer idres & a soam magpee dartit ibRelot at i onal
frequency dependent on a power source frequency, so that an air capacity
cannot béyi anraasetirdadn hoceeparatée ian areBechense adfr-clongditéasdang a si ze of
the fan casing 316 or a first air duct nmenber 203 is downsized while

mai nt ai nEAgredppredwf Fem petd IYREIC AL SRS t 94t at §@okésd| aFAg man beself is
downsi zed. Thus, the nupber of tans to be enployed is increased as its

product SEFaBLaFBedot MRF W EEERAT A FCDMNETE @apaCPRYLEARMBRI bES i ncr eased
as the product . structure. .In Fi.g. 21,. si.de of the first air duct menber
203 15 CHENERaBLY aPPer e itk sl BfaREe upbibiporeebidnt ponding Lo
0.7 to i e S‘%‘é? : di aneter. Furthernore, a'profile of
the fi révggpéhgﬁg?ﬁﬁ‘éﬁ;b% S%ﬁoigne@g%i'n t he side over a horizontal center
line is defined as in the case of the sixth enbodi nent by making | arger
than an outside dianeter of a driving notor 201 in such that the driv ing
not or 20focGadhbemvbsipsad: on the horizontal center line with taking two

poi nts determ ned by intersection of the |ower side of the first air duct
nmenber 203 wi Fihgt Beiderfirzortt alewshbeinhianetase bheheéndsdeBesittieses an area
on the side over the horizontal center |line defined by the first air duct
menber 208iihe ishzemeyed IfreasangtBe6 bHlowegrand fao agsardimOsoarhei gher with

respect to an area defined by the scroll casing 316 and the horizontal
center |PReSePh ¥HENCHSB iwABR & e 18 #5 ubpPttom view of the blower

and fan shown in Fig. 9 viewed from the side of a blowoff opening

104 thereof wherein the same components as those shown in the
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-exothermic

material 21 is positioned in the place where wind velocity 1s



57 menber 203 is integrally attached to a notor, it may be arranged in such
that the air duct nenber is sandw ched between a notor fitting |leg and the
notor, and they are clanped together with a screw. In this case, a size of
the fan main body can be downsi zed as conpared with the above descri bed

si xth enbodi ment whil e maintaining suagstantially w nd supplying performance
such as air capacity and noi se. Mreover, since it becones possible to

i ncrease the nunmber of fans which may be enployed within a limted

di rensi on of a product, an anmount of supplying wind can be elevated in a
product formas the whole air curtain. Fig. 21 shows an exanple in which a
fan i s sper fiicHiesgt daywrsl Jed taexdésogebed fabdeecyhéseants heedipper part of
the first air duct nenber 203 with respect to a diffuser air duct has an
arch- i keBgwisidd e, whenli dian exagplehi én Bépngatedsred-1iRetsimsth arger than
a vane radius, the ends of both sides are on the extension of the vane
center |ihfatemds Heed adcfushdesdetherBlEr SOt ARFMEGCRaBRTdRY, 203. In this
case, sides of the first air duct nepber 203 are cut in parallel to main

body si d&ffactd'vﬁogf?FGl’fcéépggﬁo‘?ﬁﬂwef%wéﬁ’alﬂes@egg %9 %DP%\Y @éPdSI ze of a
di t [ duct by the f t duct
ronber 2030 RSV RLSA daF BORE B0 r BSPOREES t U T 7% of an air
duct areg gi%tt:'hré%d. Lhd3e \é?ﬁgﬁcﬁg\t:gh% néjl:%tg;a ];#éscfe 1l duct. In the
uct rive

pr esent 78l rope &t a rotational

fr equencybf%lziléout F%@Qefrﬁé"}é‘”%énti‘%h‘égﬂﬂ'ﬁé&rbxofls %cf?(tn%%ggo Hp,gai n body

profile, mm propel l er fan outside di aneter, 58 casing
radius, @-gRRPLABS £ ltoCaRBEhE HeABaRE ﬁmﬁtaaahba{:hbftnmm@e&%@alFlg 22
shows anot her exanple in which a fan is downsi zed wherein the upper part of
a first partdfh dendrelf Rl dffusespeetduca @ idi ffdaRiadidirddeliohs
hori zontally cut wwth reference to a bl owff opening in the vicinity of the
vane centera |subestexoepl fyocefittdl parsectfiowendra foghdrdiffuddy siease, sides
of the first air duct menber 203 is cut in parallel to main body sides at a
posi ti ondggkr bapbndbage t b0 ajodttsoagiali dbrearien, sihee wiolg Langtli aneter.
This time, an air duct area defined by the first air duct nenber 203 and
t he d|ffH§EPm8FrrE@éFkEB%YeBﬁUhdsIPOS?Sht6“@99@%¥m%ﬁr%ﬁ9t3ﬁﬁﬂ49area defi ned
by the vane cenh and tg gg %é- % uct. In e presen trial
pr oduct , 85"? & 'ﬁ?%’b PP 2027 is HEFER“ab" 09%‘%%1[ ©fAFSfequency of
about 27 e di 24 b ofile, 210
ﬁﬁ ypg e&%&%% e 92}&&8 gb 9%0061 BanPJiJ

mm pr ope an OU ameter n casi ng radi us,  a const ant

air Capaﬁ!ﬂ: eC8HpkE; *'bé} at";hté dls 'e)/orfahnéﬁh{;‘fg hdPVEVET 1 WRgl, cogpared with

the fan ng a pro own in Fig. 16; a corner part exisfts in the

upper hakin8€chipncapadit e € arimr pm%rstmql ghtofhigActheno@seAn edge, a noise
val ue and a val ue of peak” noi se were increased in the former case where it

was ar oustlrbukrédBenadi o £ tie tdhedtdt heateaseéswsegrificawms, aretnd 1.9 dB.

Fig. 23 shows anot her exanple in which a fan is downsi zed wherein the upper
part of exthasgeadf hiigh gapalrdty2b8covnes phssihiser &hendacparts odut
horizontally with respect to a blowff opening at a position where a
fitting gegtm@”ﬂ%@pqg#ﬁﬂ(glqagnéﬂnés cut away in the vicinity of an

area where the sheath heater exists, the wind directing plate
is not affected adversely by heat. As a result, an air curtain
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 season.

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 disposed on the side adjacent



59 whereby the air duct is somewhat reduced, and decrease in nose was
studied. In this case, s ides of the f i rs t air duct nmenber 203 is cut in
-parallel to nmain body sides at a position corresponding to about 0.95 tine
| arger than a vans diameter. This time, an air duct area defined by the
first air duct nenber 203 and the difiquser air duct corresponds to about
0S% of an air duct area defined by the vane center |ine and the diffuser
air duct. In the present trial product, when the propeller fan 202 is
driven at a rotational frequency of about 2750 r1m under the condition of
240 x 290 mm mai n body profile, 210 nm propeller fan outside dianeter, and
130 mm f aro s i ovedi fuopenicgndant rafereapacityenan e asubskeantyal |y

mai nt ai ned. However, when conpared with the fan having a profile shown in
Fig. 16, anchal los el amper digapgedofinpthR fererd drawdfifcmdasddctn t he
former case where it was around 0.4 dB, while in the latter case where it
was ar ourdhdl .28 @Bblow@tfubhorkdnpt §e§Fé°§u‘tb’é%‘§htlrsala|W Op$E i84nECEsa t hose of
Fig. 22. Flg 24 shows anot her exanple in which a fan, i s downsi zed wherein

t he upper llﬁ’a‘qu%fOPf‘Tll”ﬂstOfalar Pd@ee f?ﬁfrrﬁé'PJ?GEl?B BraY eeder i rthuct is cut
h tall th to bl ff t t wh

FrLting. SRdATe o o e A HeL ¢ h A an g aeE oof DB ks Pt h&l t e, an
ir duct fiped b t.he, di ff

Guct “cor S BHAEEED Shshod suasRer Gh he TR %?%"égﬁgﬁlﬁg%%ty the vane
center "ﬂe POCLLOELPLIL US ey Bhis HiGlandehddle PLESEN: Lhikaly n;g{{/lo even

when t he “prope rlven at rotatlona reque of about

2740 r/ mepgernehgeeondi En@noff%@fdu&o 2 380t HETHEL Dy boghhaHpfd.l e, 210 nm
propel l'er fan outside dianeter, and 130 nmfan casing radius, an air
capacity is aneungdidyl omethéha@nsheuﬁanomaa/s rtgestdmuEI’dOfalbloees hews in Fig.
16. A noise value is not different, but a value of peak noi se decreased by
around OresdétiRiggsif§lehblewanacintefaexaapl ke ivseghmshaardeary Sadownsi zed
wherein the upper part of a first air duct nmenber 203 to a diffuser air

duct is iinean arepolikendtzase ifaviagy example . BreskerPORgEIr 3 28t han a
vane radius, and both side ends reach sides of the first air duct nenber
203 on t ROPAERRSPAIPTISK KE2DAL 4B ETLa rewWhihe il ¥1RB3E Se3is@8s of the

first air duct 203 are 0 cut in llel to n bod des at a
pgs?tloh @8$P€§5ogbpnﬁa¥op?)%m3. §§d8%F|heSEBP gpentasy ¢ I %E'véﬁaldiZneter.

This time, gn;gl g, uctyfiea Aeagd da Ehenf LEsts dldy gl pgubg 203 and

the diffusSer arr Quct Cortesp 0 ‘about 6 an-air duct area
defi ned QﬁthQ4VﬁQ? ggnaggdlfgg b4 denglid ffisebrair duct. In this
constitution, althOugh an air duct areai1n the sides is allowed to

i ncr ease, nlxed flow effect deteriorates, and wind velocity decreases by an
anount corresponding to that wherein a region of the air duct nenber 2 03
bei ng | aFrdg€rht Bmhodimane: di aneter exhibiting m xed fl ow effect decreases.
Nanely, in the present invention, an even bal ance of m xed fl ow effect
wherein a fl ofigr o aspr ppekbectivd viewsghpetned prograsstrectecdvery by a
m xed flow plate, whereby a flow which w thstands pressure |oss and

pr ovi desCHi @rférrt\meﬁdb%‘v%atnﬁ f#n RCgOEAdagetq ﬁhﬁr@wfetqrbyéedw to

assurance of an air duct area is studied. In the Eresg
the same components as those of the preceding figures are

represented by the same reference numerals as those of these
figures. In Fig. 11, three blower and fans are connected in
parallel to each other in such a manner that a suction opening
103 of a main body 15 is disposed adjacent to a blowoff opening
104 of another main body 15. As in a blower and fan disclosed
in Japanese Patent Laid-Open No. 313603/1994, the number of

blower and fans to be connected is determined by a dimension



61 trial product, when the propeller fan 202 is driven at a rotational
frequency of about 2770 r/munder the condition of 240 x 290 mm nmai n body
profile, 210 mm propeller fan outside dianmeter, and 130 nmm fan casi ng
radi us, air capacity increases by around 1% as conpared with that having
the profile shown in Fig. 16. A noisebval ue increases by around 0.6 dB, and
a val ue of peak noise increases also by around 1.5 dB. Fig. 26 shows
anot her exanple in which 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. 95 _ti mﬁ | ar Er size t%%m a vane radius, and both side ends reach
si des of CFh&TPFEFCPE ADcPPSRMDETN DT 490F dferdi én boe ldhasvane center
l'i ne. lnntp\ieﬁ case, iq?es gf the first ajr duct menber 203 are also cut in
paral | el "tB°REFR B0y U+ 4P a2PSst T ot Ve SASRAF G 4D GPFS &i me | ar ger
si ze thap; ape; di r..This. b . .a ir duct, area is allo to be
reduced,Qégt%{hﬁaﬁ'%rﬁg&bﬁdu&@aﬁg&; g‘;?lsng%gbnﬁ/m’t ﬁ’é‘dfiar‘g?p{ét? r@d&cwggrenber 203
and the gif I u ut 0 40% of an air duct
ar ea def&he‘%ﬂ%g ﬁe%gre\?gnggc‘g%éeﬁllggggseaégaﬁggeﬁi%?&éér P”&uE‘P’.‘ tn the
present tfizakoRvOAEChna I i Lye rotational
frequency of about 2730}!“}?%1“’%%32@ ?Eg c%:)'e(;%gig?ia%%ggffa%4g§§¥2%Oagﬁ’?n&nai n body
profile, a2l oo prgpal heighern qy shdend ag®d ef .deytd é?»@nemlé@ﬂg si ng
radi us, air capacity decreases by around 1.4% as conpared with”that having
t he profmdin shoolynmonnkigg Hfackenaiose igab ue s whekstianhi @lhend fvm sane, and
a val ue of peak noi se decreases nerely by 0.8 dB. As described above, air
duct nemferthenanaing badyampenying br&ekelt Meldsiiens Sama .praofideiso gfown in
Figs. 21 to 26 have been studied, and as a result, it has been found that
all the FHAFRPRELFHAS BhecRpenierana 55 ¢fabl fary ingsaageddidcamest hat a need
such as reduction of noise mag be selected on the basis of specifications
e

of char &'@Yt s VRRECRUEF&AF cGLRPREC DY ASEIS thimdymoweEnbédPrent Fig. 27

is a sig Béfi/f 11 ystrati ng g bl ower, and fan_of , anot her enbodi nent

accor di S o' P e predeitPPRVEM I videréPnrPhatiamel (H1eauency Abneral s as
t hat of &g Si te .t 0 S t of Fig. 15. In the
sanme fi ggrte?héggggfe%:g:h%&ngﬁal dggi ggg%%%aae{lﬁt g%f‘e?%%%%% r%SrI y w nd

directingiRkat emot&oddf 5 A-RNGEPeIEn 2 ifd GSEaRIE :q%,gé ry203 is
secured to a notor fitti ngnpl ate 311 fitlteg tg aesu stsa%i%gﬁl;ll'gentral part

of a maitimesdya fupek, 8&5@&3&@@3&4‘!&{&%1@5ﬂidéi.\/it:rlﬁ”er@if)iﬁvj?rp&mo{:é?r%hi S case,
the air duct nmenber 203 is positioned in a substantially central portion of

a bl owokireopequ tgedi G4, alfarFuged2Br 1 lee of.i,r 820 @i £ doictaq@nben 208 of Fig. 27
is allowed to have access by 5%to a propeller fan 202 along a | ongitudinal
di recti 88h6F handowbive dffonimagnabadien, ot her, orvds driitliéngi moderrd nenber is
noved b\a/ 5 mto the propeller fan in its axial direction in conparison
with an@&Friaffemstt 10 R £PRVeDyional Phpwes and fapt h Dyierte &pgcfast and noi se
val ue ardgscszglfgcteg%telraelilnx ;}chc%rsélairrrl% ggt}lg%ﬁ%wleg aFnIdgfar%Z'f 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 volume wherein blower and fan is to be installed

is compared, a suction space All0 is required to maintain in

a conventional blower and fan of propeller fan type. 1In this

respect, since a height of the suction space Al110 is required

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

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



Furthernore, in Fig. 29, the first air duct nenber 203 of Fig. 27 is

all owed to have access by 10%to the propeller 63 fan 202 al ong the

-l ongi tudi nal direction of the bl owff opening 404. In other words, the air
duct nmenber is :roved by 10 mmto the propeller fan in the axial direction
in conmparison with an arrangenent in4fig. 27. In this case, both air
‘capacity and noi se value are substantially the sane as those in Fig. 27. In
Fig. 30, the first air duct menber 203 of Fig. 27 is allowed to have access
by 15%to the propeller fan 202 along the | ongitudinal direction of the

bl owof f opening 4C4. In other words, the air duct nmenber is noved by 15 mm
to the propsb) afe gt ix diepe hariaal mali r €€ta onidth Ciypae $a@mewihhpén
arrangenent in Fig. 27. In this case, noise value is substantially the sane
as that theFcgseg7, Gutsegquemtapaciat yodeneens@sitad doounds2%l1Asgis appar ent
fromthe above description, characteristic properties which are desirably
to be pofsessadtbarpirsent mxanpde 4 00ly bt aw icamppredcuidegriee of
modi fi cati on as described above, i.e., so far as the nodification is within
a range @fiereFAnVRBLLPP3L ARR-duct is noved by around 15% from a
substantially_central portion of the bl owff opening. Accordingly, a
position of tRéJail? dick PﬁEﬁBQFtF-Het‘h’ee‘éﬁPawlaﬁraeEFgSHcﬁ‘a’i/t%tdlé'teer m ned

i thi |1, b ' j ch teristi, ti

B 1 cct odHDLRER! §YuF CRESDLRS s LOHRE | 11H LT WHARH L8 TP Eddoofly bl own
ff i ti ' f .t terjorl i.nd di ti

ol at o s18°85p 8 T3 R, PhEAPOREF Hurine Cal VRO RE Bho HrebalH depencent

upon a r@ﬂa?h?; Q{esfj_igtn?lt!égtﬂ@@aﬁtg?)r?omgﬁé\%}%@rg% B nEQROsH %??H:eg%?ig[desent

enbodi nment ustrated in Figs. elates to a ited for

form ng Aapgafés CUririFl gWNe| & Padrd PRRNIsearé bt thavi AGJHHREAN
efficiency is enployed. The fan 5Q2 is constituted in such that air stream

pr oduceda hya #n podgebhek [Rmelingnthedurtdidonppredtaecs ivtg shetiexol vi ng
shaft center of the propeller fan 501 built into a main body casing 503 at
subst antopéhyng i it cehgl €ani $s Bupermffedoroatphinet beiathesulishanni al | y
parallel to a rotating plane of the propeller fan 50I. The mai n body casi ng
503 is coachia dietkatiqn pdversf togbsuahioml 9gehinahdddonranatégnedhe front
of the main body casing is opened as a_ suction openi nf 504, the | ower

k2!

surface headyhe dongd thgdérailsd arest b hdireat ton oft sRyel BindGARAE ds openi ng

di [ b i al h le b di i.Qn, dall th h
Cpper SufR 28 ot oD 1 (tfe LOGPPARL CRAMGATEY LR TRl Sn CRRPEF s -
di d Lt t f t. of in bod
castng Sk SRcEC MG Mo fo bk IR iR R 2 B ot ve

TEnCr! YRR AP kel p oo 104 of ghgRiETgg el and
which corresponds to that shown in Fig. 8 is further connected
in such a manner that each of backs opposite to the suction
opening of a fan is superposed ina longitudinal direction where
blowoff openings are aligned. Namely, a set is constituted
in such that one pair each of fans shown in Fig. 11 is connected
with each other so as to face closely a main body back 101la
to another main body back 10la. As a result, a size of wind
supplied from the blowoff opening 104 in the axial direction
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



on the back in the main body casing 503 inside a bell-nmouth 508 being an
air channel and assenbled fromthe suction opening 504 to the back side of
the main body casing to produce air streamin the bell-nmuth 508 in the
axial direction. An outlet end of the bell-nouth 508 is provided with a

bl owof f opening 610 facing to the oped ng in the |ower surface of the main
body 65 casing 503 in a direction intersecting the revolving shaft center
of the propell er fan 501 at subs tantially right angles, and to which is
connected a plastic scroll cas ing 611 having a substantially semcircular
sectional, contourhin a dLrectEon.igtersect{n ﬁ.r voIviqq(ngft center of
the propefl EASFa"E6F GA-§TBBunt&P< btovidtt 5%% ?ﬁé}sﬁ%ﬂf“ﬁb art

i ntersecting e % i ng ent er > A l.ler. fan on the
count er - openi %g gﬁgeg(%%%?h%gg%%%?%%%’sianylé{beajtpl}%o%hﬁr asr‘?{:sfl%e%’iigii

constitu ' - V. i thl; ont i nuous
to the bgggpépkt %aﬁﬁ?ﬁﬁg% ygggg?h§°§%%98¥g&§d%3?%rbﬁ%ﬁﬁﬁﬁﬁglﬁéﬁﬁer 613 for

securi ngrfhen Bt 050208 | Sn atdached @n sak§ gHYCHy MEADSY ﬁé%eq]ap%eg to the

propeller fan 501 with a predeterm ned spacing in the scroll casing 611.

The air dyetoppnbed HhbdspthorvRich A disskughapei haHdgnackapger size
than an outside dianmeter of the propeller fan 501, it is away fromthe back

of the maharbedyirfasiceut593ats. dafn Bech dadk uapdes ,6dherand-d Rgnpi r duct
menber is disposed with such a positional relationship wherein it divides

t he bl owpé§eoperangabi (partia iomsss pe triegluliy eiwin sespeainsiddskeobsnand in the
rear. A centrifugal diffuser air duct 616 is defined between the outer

ci rcunf eiend i zdomara hefllt wayadnd dilte Likeber IB1%hshdastee seebbl tamsing 611.
A rectangul ar nozzle frane 617 is fitted to the bl owoff opening 610 by
suppor t i Fi¢CR N RIENBRPRLY B X hForPRRGVHMS BICBE1EAB FacPéARNEF as

tati ti ti t t ds t hgr.eaf to b t at abl i
bl ane Bok TR SLESTSAT o (%) BoPBEnti REFSS 4 0 roralronal SpF b of the.
| f an, ’ . tanti al
Dl onof - Upeht o U BrRaY datorprra o SR e SV Lo R B e 61 7

h | . _ . q o . . i nd
d?fegti ﬂggﬂbﬁ;tdége%% %é‘ﬁgﬁgg% u%a??%flg%% t:élrjl?xjr g%tg{og}t%s(a%gbgg{haerg i ng al ong

i ts breadf hoghF&eddiom m:@stelbaahfwmhsm@b@u%aaf SHPRAI i3 takr uct ure 621
bl utting on edges of the

for supporting slidably the nozzle frane with a

bl owof f omese IPe 6 A, S wlepbg el b heedngt Beh Setppailrt tagapiog £HiB.a The

supporting structure 621 is made froma soft nmaterial such as plastics and

t he | i keniging desss usei tablee supge iedsvsthaicw nptéer esphent stoh wimdedges of

the bl owoff opening 610. A plurality of the inclined wind directing plates

619 are kf @d@é@uoég Evm § RlerQaf CREE N AgtingAcen iane Rad e dant

enbodiment) in a direction intersectj he_rotational plane of the

propel | é’ra-)flél"ﬁ 50h e sf&dsF&ﬁFP&PFyngggtéhﬁw%%E Arfd R4y 2dPBIpfaced with

such ancinclinatio.n t ward} a reyerse direction to.the rotational direction
s d8uREg

of the pHopEtteI® rih .wﬂ?.oﬁ'h%h? RIS 88 £Re T ncl i ned
wi nd diregti | at ' ] in res to reyql vi conponent s
of bl owot gétliﬂ%t[s)]taflelglng %?%%%g%%ﬁgt% gte i J(}(nlao‘f Btgﬁéece%lf%np’e }Y%re\élp ;&‘%5501_ within
a range 4 &N Do Rl o BRIEE IS NV AHNGL J dealifen : bdigyd nel | nation
of the inclined wwnd difecting plate 619 are suitable for formng an air
curtain e $tsaipgardabvi Fdbugidase g f2om hehghbl®bn tder areni 9. The
current plates 620 are disposed along a direction in substantially parallel
to the raottatompglprabhefais viheapnegdly esuchaa fiinamtaacha alweanecyt hat a
route extending fromthe rear end of the rotating pl ane

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



67 of the propeller tan 501 to the air duct nenber 61:i is separated by the
current plates with 10 nm each spacing. In the fan 502, when the propeller
fan 501 is rotated by the notor 509, air is sucked fromthe suction opening
504, and blown off fromthe outlet end of the bell-muth 508 to the axial
direction by the rotation of the propgller fan 501 while receiving forces
directing to the axial direction and the radial direction. The air stream
bl owmn off fromthe outlet end of the bell-nouth 508 is allowed to flow
after changing its direction fromthe axial direction to the radi al
direction l?}/ 180 degrees by neaps of the air duct nenber 614 and the scroll
casi ng 6Pt fpad'gelss tarﬁéftﬁ?d( e SRS @Y néaThélMehst he air

duct mber, 614, and t h inb [ 503 be bl ff f th

ol ovo 1 GRehivEs! &F0 SToggh SPRGNHE GRESFF 47 6397 g9 At (R iseECPF on of

fl by, .90 d by t f th trif | diff

i 1 duct BT WNERE N HTTbICER GO S CH RBAEEON & TbAORFE HF SHEEE hal of
r duct FEIENErErn LT BEF PP T .

[ ow noi s Ul eEE o33 SRREARRE, 1 EEnLERMRE e R pare Y

wher eby $ahies BRASBYI Fo il ol BVELEEuL B SRERATAS AR atich R 2, drgld al ong

axial direction corresponding to a flowin a Conventi onal ral bl ower. The
ai r streaerf bew NgroUte SyOWot Ao CledE I Sgd! p i £ USOInAl hndUEl 618 directs
to the bl owoff opening 610 along a portion of the snooth R concave 612 Ln
the scrokl sgstiengwhtewhenecthestni anglei 1§l @ipsessdlr duR&SonSQ@ithat | oss
in air capacity is scarce. In a trial product having 68 ~a 210 nm vane
out si de diaeetépn 368 ansuppDdP air xd 2BSctivowsi dee divtnsiean of the main
body casing 503, and 900 nm x 85 nmm openi ng area of the bl owoff opening
610, the propaldlasddaspsoa defrioedtstaato@?00 ahal lvaythsoaghesukh, its air
capacity increases by 3~ as conpared with a scroll casing containing no
part of RRESAGEVES PCBS G REF WhABh F2R LGy thrairtelor jain meybl owof f

i 10 f L t | vi t tained i
bl ow ng- BFf “8FFo& FBER BY GUMEEC S TRAAR 4A¢ H HPre SYP GBI PBr af an 501 by
£ itsi . i on. . £ traiaht et which d
ot curvee BB hBEH B YL e s Bt ch A AN B s Bal R Red e RSP i for m
wi nd vel ofb oy i b @i ien B ScBRATEEof g BRI BRELBGJLYOL VI N
conponents can be realized by a sinple neans o ?nclirhed wind %Ilrectlng

plates. VWepe i Pdtikgirai N dovlest, aklirsbedahbyng, S Ristlh 8F pphsai ned after
correctl ng revol vi ng corrponents, there is no case where a regl on wher ei n

shi el di ngr fswpetliyonited e ot c &8 compQy @it D RERER] SBE b iy r@fo sasbsi i ng
appears, so that such jet is suitable for formng an air curtain. Moreover,
t he cur rastlogkingsc GRRMIEafedlt n exheh sa ihgshichne diteem im atedt £1 Xt endi ng
fromthe rear end of a rotating plane of the propeller fan 501 to the air
duct nmendRd KEEPLNG 32pF 3 CRRPRAFNigvedr0 Fur ehernaxe spagystem r educe
vortices_ produced by diff r,enceé of air flowin velocity in the bl owoff

openi ng H16"9 %&Q%ncp8p FEGLEE PRI WIR GAR BéSPyPe adrikavache sane
of the 15 Sugt of MDY ShaR 80REen Fopd, R freERaE asen Reeeur ront
plates 62Lidked in a blowosfs opening, an angle of each of the rotatable

wind directing plates is changed, whereby a direction of supply

wind blowing off towards a certain direction is changed from

a perpendicular direction with respect to the axial direction.

As described above, in the present invention, it is
arranged in such that a diameter of vane is made to be larger
as much as possible in comparison with a size of a box profile

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



69 the trial product, it has been found that the trial product provided
with the current plates 620 exhibits 20% i nproved result in wind velocity
at a point which is 1 mapart fromthe bl owoff opening 610 in conparison
with a product with no current plate. Thus, the trial product is suitable
for the fan 502 for formng an air cugtain. A direction of jet can be
sinply set by rotating suitably the nozzle frane 617 during a course
extending fromthe front side to the back side. In this occasion, since the
nozzle frame 617 is supported by the supporting structure 621 having a

hem spherical external surface with an appropriate slide resistance, the
rot at i onbY saBn@dthiderdiamet e ZAtel T ofimy avgy e t4ilwpl poYespptl at a desired
position. Tenth Enbodi ment: The present enbodinment illustrated in Figs. 33
t hrough B8t#kieRds FFEWPTNErS i@ SaTesy st RtloRpESEd dioh HoW 622 of the

fans obtained by arranging a plurality of the fans illustrated in the ninth
enbodi meﬁ?a??lnaarS\hf\fxﬂgﬁéi‘?'ll%r‘?“icﬁdf“{}?scﬂjéleméﬁﬁ§f:fl 8Ci b GR5¢AGh3F&n i s

componert YRS Th BRI EAC AR RbOb et ATE" FENLEaRTBACEY The cane ref
f Lath ' \ h [
her of or o oo (2 *R R, 20ePhi} or MR bos ST b Fn okt "

consti t uf £y By %u%usgfaﬂggﬁgs %haﬁ)ﬁmpé Wl s jinhage &Q%Q&mel e shown in

Fig. 33 and Fig.3 % 2 ustrated in tthe ninth enbodi ment as a

fan for fo{d 89080t @l il L8idbEs & sarl1daRGed or {GFdiwReFOW aditdhey are
connected to each other to obtai:~ the fan row 622. An essential structure

of indi vigduainthaned02nis viahe sargraselilat fah,t hecminidr eghosisayyd as shown
in Fig. 35, but there is no boundary structure between the bl owoff open i

ngs i n ahtediardd .fams &dRitiont ke strespece,ofh andan elénqanehd Bk iad
constituted in a series of |engthy conponent extending over the bl owoff
openi ngsligET tgfont ks sdgpiéicant InmeBTRdadyshodE Fis & JRck36pane 37.
Several supporting structures 621 are disposed in the |ongitudinal
di rect i gYdiNSh 33 t&dckasee gfathAgsiRe eI e Widhatdas7pt A &hékion grille
S07 1's ‘§f¥¥5§3% gkgodggt?s fﬁjacgggrpgg¥ile, a shaft of a propeller
fan is allowed to position at substantially the center with
respect to a height of a blowoff direction, and a height of
blowoff direction in a blowoff opening from a vane outside
diameter is made to be around an intermediate dimension defined
between a vane outside diameter on the opposite side and a fan
casing. 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 blowoff opening. Due to this
fact, it is possible to suppress a dimension in a height
direction. Accordingly, a blower and fan having a good space
factor of small installation 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



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

di sposed partition nenbers 623 for partitioning a border between adjacent
fans 502. The partition nenber 623 prevents frominterference relating to
mut ual suction of the fans 502, functions to decrease pressure loss as to
suction, and contributes to increasespir capacity. As a result of
freasurenent of the presence of the partition nmenber 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 nenber
623 in conparison with the trial product with no partition menber. Although
a prot ecténprhaeer hapropsltapabie dfivarntidwatioreld Posemoswrt ke front of
the suction grille 507 acts di sadvant ageously upon pressure |oss relating
to suctip®g iormi¥indoseprhsadtelgar ta fgl lpmardd iod§ idokritnvasi on of
foreign matters . For the sake of reducing pressure | oss as nmuch as

poss~. bl 1L ¥PRUGEBF Sdii YREC TRenRRPREL Lo fad indd@rf F 3% B9 SOREKEHEdmet al  or

he |ike havi i gh bi | i b h ect i mher i
| engt hy 9 (ol b €8 LB Loflr] BEMTYOubt (Fag L FRerA 6 & BAJBAES of
t het | in its.mounti tate. ln.ord i mi nat
Such (i SRRTRBGH: 1 FARECEANG, BEF BA T ACEREE pracait "SHb0d AenErehat the |
protecty, t{ffénPEép%g??f e QnQYnJJ‘@%Q{ ésﬁ%ét?{h{c}%@% Fgﬁcil}@ﬁfar

speci ficall Itiod nenber rovi opposed arm | i ke
parts 62\.%[9{5 ] BRI i i i ; pottion 624 as
shown in Fi g.&ggfnél'%\e%%rlg?eé}tﬁ end,rryg!nlif::)lté]jrIl 28?}%9%29%?1155@%:&%&56&%% with the

convex pPEE5R0sAZfefailth@udt Mikbke RS §s @2Popphies B Hd gEshey1f the
protective nenber 506 is el evated. Besides, since dispersion in the profile

of the sai ivwoitigrd Ijreded eeminedbdashefcby ahasiiarmdeld,eetinee af the arm

li ke parts 62S, its assenbling performance is inproved. Functions other

t han t hgtludesldrtiyhedl abmentapéates e ioigt ho nigobya htldiwigdt dier datiatg ons
involved in the ninth enbodi ment, so that the advantages of the f an system
accor di ig-ates Beepd bspeted ibodimmwo ifr epenseatdfalthe fae igaawidht hose of
the fan 502 in the ninth enbodi nent except that the fan system of the
present EARSHIRNP LI Shefdd SaSLaBY @ COMPRGTT AW AP S éaftaimiIwhile a
plurality of the enbodi nents have been descri bed above, it ig also possible
by  hos@SHGHSRF A15 AETEPLL BOOBRATT BA% P TR YR ARl OH Y fans bs wel
as of fan syst.e Vi .respecti char i stjc f.eatures by conbining
sui t abl frﬂ%eg'e'l'eenrsnbfg i &r?g%tléswgﬁﬁfgﬁy%%egéic':%%ger?%#“{%enoﬁ%%sent i nvention. e
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and a 5mlewafy,OReal Bgsmwller @bMume for installation can be
constituted by only a simple structural modification. As 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 conventiocnal
blower and fan wherein a plurality of propeller fans are
employed, a propeller 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 is



the propeller fan is driven rot atively by a driving nmeans to supply w nd;
the second air duct nenber is disposed around the propeller fan to guide
-the supply w nd produced by the 10 propeller fan fromthe proximty of an
end of the propeller in a radial direction, the second air duct nenber also
bei ng for separating a suction sidedsaf the propeller fan froma bl owoff
side of the propeller far.; the fan casing is connected to the second air
duct nenber, 15 the fan casing being a substantially sem cylindrical
surface that is coaxial with the axis of the propeller fan; the first air
duct nenber is housed in the fan casing, disposed around the axis of the
propel | €t5%%n 9 1235 HRd% P H@Et§pﬁgf‘naeb HReh 99 159 S taPRSduct
menber and 20.the propeller fan so as .to oppose the vanes of the propeller
fan, andPeRh 90T LS rrdde SXPIRRAT 10 ftheewi T TREBectha et 1 duct

TETe! vl AL, WS SR hYolhof VY mRBTSUR 215, o bhg BrgRe] Lo fan
pr ovi dede 50 A ch QW 10lch uH1RgSUPPLYa LAY bl Hid A 1gN RRERERH cul ar to
S 0 p

t he axi propel I'er "t'an; “and e wafl T's opposed to e first air

duct ”E@%géngt Q3 éf?ﬁe@@ﬂ%%.&@m% ﬁiﬁ@sffﬁaﬁcpﬂng.dug&ca? to the

second alr duct nenber, the owof f opening forned adjacent to the 30 wall,
and supply oM id réeriirvedtfibam hdeaftifasest al Igitiaie ightbhewaepf fad rom t he

bl owof f openi ng through a space between the first air duct nmenber and the
wal | . 2.0fA ddaaiern iand tiremgaacobdshidesofekahar ladwirerajes aofpl ural ity of wind
directing plates are disposed in the blowff opening to supply wind in a
desi r ed uhiirldczatdon of waste material in the course of manufacturing,

and reuse of materials after discard of a product become easy

and simple, so that there is no case where waste materials are

discarded as refuse, whereby it brings about 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. 1In these figures, reference numeral 202 designates
a propeller fan driven rotatively by a driving motor 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 air duct member



5 3. A Dblower and fan according to claim2, wherein the wind directing

pl ates are disposed so as to change a revolving stream of the supply w nd
into a straight stream 4. A blower and fan according to any one of clains
1 through 3, wherein a bell-nmouth casing is disposed around the 10
propel l er fan and connected to the sggond air duct nenber, the bell-nouth
tasing introducing air into the propeller fan. 5. A blower and fan
according to any one of clainms 1 through 4, wherein an outer edge of the
first air duct nenber is over the outer radial edge of the propeller tan.
15 6. A blower and fan according to any one of clains 1 through 5 wherein a
di st ancecortoresd t e P GwsflifetegddoP It KB ehbPBWF RO OPR M dfRy Hhd feh fodt er radi al
edge of the propeller fan is substantially equal tgo a distance between the
sem cyl | FRPFEAF 1Rt 2o G UM FEr Mt 2™ surkwo tdr siAe . f ART26°BG8i ng and an
outer radial eg e of the Eropeller fan. 7. A blorer gnd fan accqording to
clai m 1,humeml 815 dgNGREF A FAHEAFLATNIBF 1AhE PrPYRILiqPIUAd Hekber in a
direction perpendicular to the axis Qf the propeller fan_is approxi mately
the sanmetas? FHHsHE 1%t quéf?r’tcﬁ@qﬁé‘cﬁ %Io &di5e rfgggl"éﬁ’%t %Eaf)# ?ﬁe&b‘? opel | er
fan. 8. A bl f accoy di to.an=, . - I hrpugh 6 wherein
the fi rs@roaq&%%%%’er@gr’ S gia&iq'fnﬁerae%temlegg“g %%egﬁ f%Jﬁée %fo‘gxoff openi ng
si de of t : r | Ler, f t o] si.de. e cl osed
space op%%@t%ﬁ%n%ﬁr&?\%o%frﬁrt%pgﬁei rf%r‘}gllgyei?gsgh% gi % g'lg%ﬁ%ce area of
the firstumddalduets qRABREsOR thenChDoseE sPace iTisdeadt hher Snafwel ler fan

axis is smaller than that of the bl owoff opening side.

provided in the fan casing 316 so as to oppose to the propeller
fan 202 with a predetermined distance, and functioning as a
draft guide, reference numeral 315 denotes a fan main body,
reference numeral 403 denotes a suction opening of the fan
defined as a result of opening a side thereof, reference numeral
315a denotes a main body back opposite to the fan suction
opening 315, reference numeral 311 denotes a motor mounting
plate for securing the driving motor 201 and the first air duct
member 203 at a substantially central part of the main body
back 315a, reference numeral 322 denotes a fan fixing nut for
detachably fixing the propeller fan 202 to a revelving shaft
20la of the driving motor 201, reference numeral 209 denotes
adiffuser air duct defined in relation to thedisk-shaped first
air duct member 203, constituted so as to have a larger size
than an outside diameter of the propeller fan 202, and mounted
substantially in parallel thereto, and reference numeral 310
denotes a centrifugal diffuser air duct back surface,
respectively.

On the outer circumference of the first air duct member

203, the fan casing 316 having a larger size than that of the



9. A blower and fan according to claim8, wherein a contour of the first
air duct nenber is over an outer radial edge of the propeller fan at the

-bl owof f opening side, and is over an 10 outer edge of the driving neans at
the cl osed space side. 10. A blower and fan system conprising: a plurality
of fans each of which corresponds tosthat clainmed in at | east one of clains
1l through 9, the fans being connected and in contact wth each other. 15
11. A blower and fan system according to claim 10, wherein the plurality of
fans are connected in such a manner that backs opposed to sucticn openings
of the fans are in contact with each other, and bl owoff openings of the
fans aref¢rmenhdssaaundedekt ithe. £20m L AAS PREGEFC Bl £an idgstamiadcording to
claim 10, wherein the plurality of fans are disposed in such a manner that
sucti on opRFRRRI &FdEBE SRYPL VdpEnt MRSt 4P lehettdrie O Wrf AeBRELIES each

ot her res&ec,tively sQ that air in each fan is sucked in the sane direction,

and the 9% %%déééﬁefdaﬁniasségeb?gl ebf“lali“nb‘ll’a% RO 1PNSSPPBRS 18, _A et hod
o1, SUPBLILIG 4 "t 0k Bl ALY Bl BLOEL a0 oust e lared 1
from bl ovof {; QRPBLWSenfin 8e 2§ Py e SYBT S8 I QU 1Qyand sygtion 75

the duct guide of the propeller fan 202, the main body back

3J15a, the fan casing 316, and the blowoff opening 404 with the

main bedy 315; and a decorative grille 314. The decorative

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 of a scroll casing so as

to partition a blowoff air duct along its width direction. As

showr in Fig. 16, the suction opening 404 is opened over the

whole width direction 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,
a directionof a flow can be changed by 90° to elevate a pressure
(static pressure) as compared withadraft in its axial direction

corresponding toa flowof a conventional propeller fan by means



openi ngs of the other set of the systens, and continuous supply wind is
produced in a plurality of planes each having a different angle. 14. A

fret hod according to claim 13, wherein 5 rotatable wind directing plates are
di sposed in the bl owff openings, and angles of the wind directing plates
are changed to nodify a direction of 4he 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
acconpanyi ng draw ngs.
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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 to the side of the centrifugal diffuser air duct back
space 310 defined between the main body back 315a and the first
air duct member 203, i.e., the direction of the flow is changed

by about 180° in the outer circumferential part of the first

air duct member 203, and the resulting air is blown off from
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the blowoff opening 404 through the centrifugal diffuser air
duct back space 310. Further, as shown in Fig. 16, supplying
wind towards side surfaces collides also with the semicircular
fan casing and side walls of the main body 315, a direction
of the flow is changed to a side of the centrifugal diffuser
air duct back space 310 defined between the main body back 315a
and the first air duct member 203, i.e., 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. 1In brief, a flow direction of air sucked from
a front of the decorative grille 314 is changed by 90°, and
flows in diametrical 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 conventional 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 off from
theexpandedbiowoffopeningdiffersremarkablydependentupon
a position of the blowoff opening, so that it is difficult to
supply wind to a distant place. As shown in Figs. 17 and 18,
a gap defined between the fan casing 316 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 concentrates on the blowcff
side. Namely, a flow of wind is concentrated in a constant
direction without diffusing the flow of wind after 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 light metal, so that the
resulting product has a high strength and 1light 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 described
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. 1In this
embodiment, however, a size of the first air duct member 203
could be more downsized without affecting adversely its wind
supply performance. An extent of such downsizing extends over
a range described hereinafter. 1In the constitution shown in
Figs. 17 and 18, an air duct member is concentrically provided
on the shaft center of a fan wherein an outside diameter of

the air duct member is made to be 0.7 to 1.05 times smaller
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member 203, it is considered that a rotational center of the
propeller fan 202, which corresponds to the center of the
driving motor 201, passes through this central position, and
that a horizontal center linewhich is ina horizontal 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 of 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 condition 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 blowoff
opening can be remarkably reduced. In this case, an area on
the upper side over the horizontal center line determined by
the first air duct member 203 and the scroll casing 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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velocity distribution dependent upon 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 constituted as, for
example, an air curtain wherein (a) shows a wind velocity
distribution in case of 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 conventional
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 standard
setting height of each product is 3.5m. Ineach of Figs. 20(a),
(b), and (c), 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 O m to 3.5 m; abscissa
indicates a breadth of a fan, i.e., a breadth of a product
wherein numerals 1 and 10 mean both ends of 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
l to 4 m/s, respectively.

(a) Incaseof the present 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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1 to 4 m/s. Accordingly, a sufficient shut-off effect being
air seal effect can be expected in case of supplying air in
order to shut off wind and the like which tries to invade the
interior from the outside.

(b) Incaseof 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 both 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 setting
height is determined, it is 3 m/s or higher. In the case when
air is supplied toshut off wind and the 1ike, althoughasimilar
shut-off effect to that of the present inventioncan be expected,
alr in a central part of the product cannot be supplied
particularly in the vicinities of the blowoff opening, since

a motor is disposed at a central part of the product as its
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arrangement. Accordingly, even if air is supplied from the
product in order to shut off wind and the like, regions wherein
shut-off effect cannot be expected appear in the vicinities
of a central portion of the product as well as main body ends.
A shut-off effect involves thermally shutting off warm and 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 (@) 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
dB in case of (c) of 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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propeller fan which is compact and can maintain a considerable
air capacity is used, and a direction 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 blown off. As 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. On one hand, when such type of fan is
downsized, even in this propeller fan of a diffuser type, an
ailr duct area decreases, pressure loss increases to decrease
amount of supplyingwind, and noise increases. 1Inthis 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 factory 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(@). 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 invention.
By such an individual blower and fan provided with a fan
which is rotatively driven by a driving means to supply wind,
a fan casingwhich contains the fan and quides supply wind blown
off from the fan, and the fan casing having a suction opening
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 electric current increases significantly, so that
unnecessary energy is wasted. On the other hand, when a size
of a vane 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
air curtain, the resulting product cannot be contained usually
in an opening therefor which has been previously prepared,
because a breadth for such opening is determined, 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 invention, 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. In 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
deterioration of performance 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 opening.
An effective air seal ensuring a wind capacity and a wind
velocity can be obtained in accordance with such a manner that
columnar blowoff openings obtained by aligning a plurality of
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 or 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 before, 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 reference numeral as that
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.

when 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 5 m standard setting
height, increase in an air capacity of supply wind is usually
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 increase a vaneoutsidediameter. Insuchacase,
however, a breadth is determined in relation to a frontage of
a place where a product is to be set in case of an air curtain.
For this reason, whenanoutsidediameter 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
decreases. On the contrary, even if the number of fans to be
used is increased, a size of a vane must be reduced, so that

the resulting product brings about small effect. When a
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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
motor is usually employed, and in such type of motor, there
is an upper limit in rotational frequency dependent on a power
source frequency, 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 employed
is increased as its product structure, otherwise an amount of
air 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.
Furthermore, a profile of the first air duct 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 the driving
motor 201 can be disposed on the horizontal center line with
taking two points determined by intersection of the lower 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 member
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 be arranged
in such that the air duct member is sandwiched between a motor
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, an amount
of supplying wind can be elevated in a product form as 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 1.2
times larger than a vane radius, the ends of both sides are
on the extension of the vane center line, and they reach sides
of the first air duct member 203. In this case, sides of the
first air duct member 203 are 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 duct member 203 and the diffuser air duct corresponds
to 70 to 75% 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 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
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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 horizontally 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 duct 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 a rotational frequency of about 2720 r/m under the condition
of 240 x 290 mm main body profile, 210 mm propeller fan outside
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 dB, while
in the latter case where it was around 1.9 dB.

Fig. 23 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 cut horizontally with respect to a blowoff

opening at apositionwherea fittingsection toamotor remains,
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whereby the air duct is somewhat reduced, and decrease in notse
was studied. 1In this case, sides of the first air duct memkter
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. In the present trial product, when the propeller
fan 202 is driven at a rotational frequency of about 2750 r/m
under the condition of 240 x 290 mm main body profile, 210 mm
propeller fan outside 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 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 those 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 duct. In the present
trial product, even when the propeller fan 202 is driven at

a rotational frequency of about 2740 r/m under the condition
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of 240 x 290 mm main body profile, 210 mm propeller fan 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 not 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 to 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 sides at a
position corresponding to 0.7 to 0.8 time larger size than a
vane diameter. This time, anair 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 thediffuser airduct. Inthisconstitution, although
an alr duct area in the sides is allowed to increase, mixed
flow effect deteriorates, and wind velocity 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 invention, 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 and
provides higher wind velocity with decrease in pressure loss

due to assurance of an air duct area is studied. 1In thepresent
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trial product, when the propeller fan 202 is driven at a
rotational frequency of about 2770 rl/m under the condition of
240 x 290 mm main body profile, 210 mm propeller fan outside
diameter, and 130 mm fan casing radius, air capacity increases
by around 1% as compared with that having the profile shown
in Fig. 16. A noise value increases by around 0.6 dB, and a
value of peak noise increases also by around 1.5 dB.

Fig. 26 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 0.95 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 sides at a position
corresponding to 0.95 time larger size than a 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 air duct corresponds to about 35 to 40% 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 a rotational frequency of about 2730 r/m under
the conditionof 240 x 290 mm main body profile, 210 mm propeller
fan outsidediameter, and 130 mm fan casing radius, air capacity
decreases by around 1.4% as compared with that having the
profile shown in Fig. 16. A noise value is substantially the
same, and a value of peak noise decreases merely by 0.8 dB.

As described above, air duct members having a variety 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 required 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 anteroposteriorly 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 of a blowoff opening 404. In other
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 direction of the blowofrf opening
404. In other words, the air duct member is moved by 10 mm
to the propeller fan in the 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.

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 4C4. In
cther 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. 1In 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 opening. Accordingly, a position of the air duct
member in the axial direction may be determined within an
allowable range in which no characteristic properties are
affected adversely with such a constitution wherein air is
smoothly blown off in relation with an arrangement of the
anteroposteriorly wind directing plate 318, or a constitution
wherein the air duct member is moved dependent upon a manner

for fitting the same.
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Ninth Embodiment:

The present embodiment illustrated in Figs. 31 and 32
relates to a fan 502 suited for forming an air curtain wherein
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 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 substantially hexahedron wherein the front of the
main body casing is opened as a suction opening 504, the lower
surface near to the back is also opened as a rectangular
downwards opening extending over substantially the whole
breadth direction, and 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 motor 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. Anoutlet
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
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casing 503 in a direction intersecting the revolving shafc
center of the propeller fan 501 at substantially right angles,
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 member 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 larger
size than an outside diameter of the propeller fan 5301, 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
positional relationship wherein it divides the blowoff opening
610 into substantially two sections in front and in the rear.
Acentrifugal diffuser airduct 616 is defined between the ocuter
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 rotation 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,



@109 ()-M{}}F}[MP1: 10tt 10tt 10tt! -10%t& ()- -10% & ()-! 109OD& ()-Z
10% & ()-2Z' 109%00& ()-.uj @ 10tt @O0% & ()- 10 10 10 ,@10% & ()-'$!g
10% ()-:g 10% & ()-:3,10% & ()-Qrg\=: 10tt @O0%& ()- 10t 10t 10t 1
10% & () -1

66

and the nozzle frame 617 becomes a substantial blowoZZ cpening
for blowing off jet. The interior of the nozzle frame 617 has
a lattice structure composed of a plurality of inclined wind
directing plates 619 and a plurality of current plates 620
standing along its breadth direction. An externally
hemispherical supporting structure 621 for supporting
slidably the nozzle frame with abutting on edges of the blowoff
opening 610 is disposed between the supporting pins 618. The
supporting structure 621 is made from a soft material such as
plastics and the like, and has suitable slide resistance with
respect to the edges of the blowoff opening 610. A plurality
of the inclined wind directing plates 619 are disposed at even
intervals (65 mm distance in the present embodiment) in a
direction intersecting the rotational plane of the propeller
fan 501 at substantially right angles, and they are placed with
such an inclination towards a reverse direction to the
rotational direction of the propeller fan 501 (see Fig. 31).
The inclination of the inclined wind directing plate 619 is
determined in response to revolving components of blowoff air
stream produced by rotation of the propeller fan 501 within
a range extending from 1 to 5 degrees. Around 3 degrees of
the inclination of the inclined wind directing plate 619 are
suitable for forming an air curtain in a standard building
having 3.5 m height of the opening. The current plates 620
are disposed along a direction in substantially parallel to
the rotating plane of the propeller fan 501 in such a manner

that a route extending from the rear end of the rotating plane
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of the propeller fan 501 to the air duct member 614 15 separated
by the current plates with 10 mm each spacing.

In the fan 502, when the propeller fan 501 is rotated by
the motor 509, air is sucked from the suction opening 504, and
blown off from the outlet 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 direction ard the
radial direction. The air stream blown off from the ocutlet
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 duct 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 comparison with
a draft along axial direction corresponding to a flcw in a
conventional axial blower. The air stream flowing out from
the centrifugal diffuser air duct 616 directs to the blowoff
opening 610 along a portion of the smooth R concave 612 i1n the
scroll casing 611 where there is a little pressure loss, soO

that loss in air capacity is scarce. 1In a trial product having
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® 210 mm vane outside diameter, 300 mm x 900 mm x 238 mm cutside
dimension of themain body casing 503, and 900 mm x 85 mm cpening
area of the blowoff opening 610, the propeller fan 501 1is
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 propeller
fan 501 by means of its inclination. In this arrangement, a
straight jet which does not curve downwards to the blowoff
opening 610 and has laterallyuniformwind velocity can be blown
off. This manner for correcting revolving components can be
realized by a simple means of inclined wind directing plates.
When an air curtain is established by a straight jet obtained
after correcting revolving components, there is no case where
a region wherein shielding function does not act upon an opened
section of a building appears, so that such jet 1s suitable
for forming an air curtain. Moreover, the current plates 620
arranged in such a fashion that a route extending from the rear
end of a rotating plane of the propeller fan 501 to the air
duct member 614 is separated thereby with 10 mm each of spacing,
reduce vortices produced by differences of air flow in velocity
in the blowoff opening 610, function to elevate bloweff wind
velocity, and at the same time, prevent from touches by human
fingers with respect to movable parts of the fan. As a result

of measurement for the presence of the current plates 620 in
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the trial product, it has been found that the trial product
provided with the current plates 620 exhibits 2(0% improved
result in wind velocity at a point which is 1 m apart from the
blowoff opening 610 in comparison with a product with nocurrent
plate. Thus, the trial product is suitable for the fan 502
for forming 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 the back side. Inthis occasion, since thenozzle frame
617 1s supported by the supporting structure 621 having a
hemispherical external surface with 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 of the ninth embodiment, and the
explanation therefor is omitted.

The fan system of the present embodiment is constituted
by such a manner that a plurality (three in an example shown

in Fig. 33 and Fig.34) of fans 502 illustrated in the ninth

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 individual fan 502 is
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 suction 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 withno partition member. Although a protective
material 506 capable of ventilation 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 1s 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 1s 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, whereby
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 than that
described above are those obtained by adding the functions
involved in the ninth embodiment, so that the advantages of
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 present embodiment
is more suitable for forming an air curtain.

while a plurality of the embodiments have been described
above, it is also possible by those skilled in the art to obtain
a variety of 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.
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a propeller fan, a fan casing, a first, thin plate-like,
air 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 is disposed around the
propeller fan to guide the supply wind produced by 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,
15 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 air
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
air duct member, the blowoff cpening formed adjacent to the
30 wall, and supply wind derived from the diffuser air duct is

blown off from the blowoff opening through a space between
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the first air duct member and the wall.

2. A blower 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 according to claim 2, wherein the wind
directing plates are disposed so as to change a revolving

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
propeller fan and connected to the second air duct member,

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.

6. 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 equal to a distance between the
semicylindrical outer circumferential surface of the fan

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
perpendicular to the axis of the ©propeller fan is

approximately the same as or smaller than the radial edge

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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shape at the blowoff opening side of the center of the
propeller fan than on the side of the closed space opposite
to the blowoff opening side, so that the surface area of the
first air duct member on the closed space side of the

propeller fan axis dis smaller than that of the blowoff

opening side.

9. A blower and fan according to claim 8, wherein a contour
of the first air duct member is over an outer radial edge of
the propeller fan at the blowoff opening side, and is over an

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.

11. A blower and fan system according to claim 10, wherein
the plurality of fans are connected in such a manner
that backs opposed to sucticn openings of the fans are in

contact with each other, and blowoff openings of the fans are

in the same direction.

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 respectively so that air in each fan
is sucked in the same direction, and the air in each fan is

blown off in the same direction.

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 of the systems, and continuocus
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.

15. A blower and fan system constructed and arranged to
operate substantially as  hereinbefore described with

reference to and as illustrated in Figures 1 to 38 of the

accompanying drawings.



