1 DESCRI PTION Fan Guard for Air Blower Unit Field of the Invention 5 The
present invention relates to fan guards for air blower unit having bl ower
fans which are nounted at air outlets of the air blower unit. Background
of the Invention There are air blower uhits provided in outdoor units of
air conditioners, in which, 10 for exanple, fan guards are provided at air
outlets of blower funs for protecting the blower fans. As the above fan
guards, there are well known fan gBEPERIFRIOMi ch many radially arranged
radial ribs and many coaxially arrange annular ribs are formed integrally
by a syntdeevard fashii Blawer Unitli al ribs and the annular ribs of such fun
guards nmade of a synthetic 15 resin have flat sections along the direction
of the rotation axis of the blower fans for naintaining the strength and
reduci ng pressure |oss of forced airflow fl owi ng between the ribs. As a
funct i on Xield ofithe Ifegmtignar ds with such a structure are required to have,
the fun guards should have enough strength to prevent fingers or foreign
matt eds from elbepresentiinventionaelniss thEmngandst foe aarhletver unit havingbishien garan
object of a given size with a given force expands the intervals of the
annul ar rwhish arcgnetrded atreer otietsatf temaiebloweAsnit.he strength of the fan guards
with the above structure to prevent this entering, strength at the
out ernost peripheral part where the intervals of the radial ribs becone
the widest is used as a reference value for design. 25 However, the
i nt er val sBatkgréund efithg/Invéndionof the fan guards of this type are narrower
as it approaches the center, which invites increase in ventilating
resi stance andTherersos sie blawer wokts @rovidedt inckitdoor meie ofl his aduditibeggsn whithun
guard has been proposed which restrains 2

for example, fan guards are provided at air outlets of blower funs for protecting the blower

fans.

As the above fan guards, there are well known fan guards in which many radially
arranged radial ribs and many coaxially arrange annular ribs are formed integrally by a
synthetic resin. The radial ribs and the annular ribs of such fun guards made of a synthetic

15 resin have flat sections along the direction of the rotation axis of the blower fans for
maintaining the strength and reducing pressure loss of forced airflow flowing between the
ribs.

As a function that the fan guards with such a structure are required to have, the fun
guards should have enough strength to prevent fingers or foreign matters from entering in

20 error between the annular ribs.

Pushing an object of a given size with a given force expands the intervals of the
annular ribs, so that the object enters. As the strength of the fan guards with the above
structure to prevent this entering, strength at the outermost peripheral part where the
intervals of the radial ribs become the widest is used as a reference value for design.

25 However, the intervals of the radial ribs of the fan guards of this type are narrower
as it approaches the center, which invites increase in ventilating resistance and in noise. In

order to tackle these disadvantages, a fun guard has been proposed which restrains



excessive increase in the ventilating resistance in the interior part by
thinning the radial ribs inside a point where the intervals of the radial
ribs are smaller as it goes inward and the rib density is twice as high as
a reference, which neans intervals of the radial ribs at the outernopst
peri phery (for exanple, Japanese Patent Application Laid OQpen Publication
5 No. 2002-195610). -Problens to be Solved Referring to fun guards of air
bl ower unf¥e§ssigeincragsappiicatansitasing rresistanas inuthe dotegor pat bl thisning: thoordiahi t s
for air conditioners, it is necessary to provide a function of 10

pr event i ngbhinsigdegroiof where the tntenvals aif thantadish ribe sud smalieramit gorsdowand aiid t he
rear edge of a vane of the blower fan due to bending of the fan guard, in
addi ti on ths nithderfsiinds rvoine ef highras\eereférauref ehédhgmearst inerwals pHiheandiel iihgat
between the annular ribs. The causes of the fan guard bending are that: an
obj ect suthls aermoblaperipbery| (fatesxamipidy Jafeedealatguakblicttiorbbaid Qpea Publingtic

part of the fan guard; snow in winter accunul ates on the fan guard where

t he rdtar NolB0RREFG1QK the bl ower fan is arranged perpendicul arly upward,
so that the weight of the snow bends the fan guard. The fan guards wth

t he above structure are fixed at outer frames thereof to the unit bodies.
Therefore, the radial ribs works nore than the annular ribs for preventing
def or mati on duePrablémath bpPolvedt i on to the central parts of the fan guards.
Hence, the 20 nunber, the arrangenent, the shape of the section and the

li ke of the radiesdrring bs fuinnddandsnefeir bivehr tiliés wed émgpparagsdsnssvibahoitdgors,
However, in the case where the inner radial ribs are thinned in the fun
guard as swthsad oswldor nnith donlairv eomii@ter®, it tihendchssasase provithea femtiohadd ng
resistance is suppressed while the strength agai nst bending at the central
part Uecrpasesingwirtdkage oBthel Hlowerafans Which apsulis drain icenta& WitlakHearetioedye of a
deforned due to | oad application to the central part. Thus, the vanes of

t he bl oweamef aintheeblowanteni duectoclomiiagt ofimtichfah lpmatdylis addftmnnedthp fohctiin dhe
fan guard. The present invention has been nmade in view of the above

probl ens pmedertimg fotesgrBmatters from entering between the annular ribs. The causes of the fan

guard bending are that: an object such as a ball collides with the fan guard, to bend the
central part of the fan guard; snow in winter accumulates on the fan guard where the rotary

15 shaft of the blower fan is arranged perpendicularly upward, so that the weight of the snow
bends the fan guard.

The fan guards with the above structure are fixed at outer frames thereof to the unit
bodies. Therefore, the radial ribs works more than the annular ribs for preventing
deformation due to load application to the central parts of the fan guards. Hence, the

20 number, the arrangement, the shape of the section and the like of the radial ribs influence
much the strength against bending.

However, in the case where the inner radial ribs are thinned in the fun guard as
disclosed in the above gazette, the increase in the ventilating resistance is suppressed while
the strength against bending at the central part decreases, with a result that the fan guard is

25  liable to be deformed due to load application to the central part. Thus, the vanes of the
blower fan may come into contact with the thus deformed part of the fan guard.

The present invention has been made in view of the above problems and has its



obj ect of preventing the increase in the ventilating resistance of the
forced airflow while ensuring strength to prevent rib expansion and the
strength to prevent bending of the fan guard. 5 Summary of the Invention A
first invention is directed to a fan guard of a blower unit which is
provided with, between a blocking plate 14 arranged at a central part and
an outer frame 15 arranged at an outer periphery, a plurality of annular
ri bs 16, atgect of @fqrvan@@t%@dasmeaﬂel W the vantiladegatesistanee of the foaeedprisitior evhilened
intervals with a center of the blocking plate 14 as a center, and a

pl ural i t yensoried stresgihato prevent rip, expansion emf theditreggthaidirmevont bemdmg o€ thel faoki ng
plate 14 to the outer frane 15 and arranged at regular intervals in a
peri pher aguagl.r ecti on, and which is nounted at an air outlet 9 of a bl ower
unit A having a blower fan 3. The radial ribs 17, 17 ... includes a
plurality of inner ribs 17B, 17B ... extending fromthe bl ocking plate 14
to a substantial center in the radial direction and arranged at regul ar
interwal s in tSempearymf¢halnwdntienti on, 15 and a plurality of outer ribs

17C, 17C ... extending fromthe substantial center in the radial direction
to the outer fAdmsthSemind iadirestebth afanrgagrd @ffa blotver wiat s/hich it peovidedi valer al
direction. |In addition, the nunber of the inner ribs 17B, 17B ... is set

smal | er theawednheblnckihe placf 14 freangedities cdritdab pdr? €hd 4/ Giiter frarhe d Sraghiangedt 20 ahhe
first invention, sufficient strength to prevent expansion of the 20
annul ar rouds pk6pher§, a plurdlity bhaenmudedirdds 16] 1€ ctaremnged esaxdal fyohei igdiaidirartioant er s
between the annular ribs 16, 16 ... is ensured. Further, the inner ribs
17B are campneleteadined ittheralsl witk a nentad aftthe Blbckinp piadyd hes sentaahé n pbiralithe
inner ribs 17B than that of the outer ribs 17C invites no |owering of the
st rerigt h aftradibleribeltit, 14l .. patehdiaf radidly framgheabtbckingMidte ddeao thesoditti frarmatls
strength to prevent 25 bending of the fan guard 4 at | oad application in
t he axi alandiarmogédat reguabmtenasiired pariphdriladirdction, ead evhioh vembihiat iangn air
resi stance of the forced airflow Wfromthe blower fan 3 is suppressed. 4
outlet 9 of a blower unit A having a blower fan 3. The radial ribs 17, 17 ... includes a
plurality of inner ribs 17B, 17B ... extending from the blocking plate 14 to a substantial
center in the radial direction and arranged at regular intervals in the peripheral direction,
15 and a plurality of outer ribs 17C, 17C ... extending from the substantial center in the radial
direction to the outer frame 15 and arranged at regular intervals in the peripheral direction.
In addition, the number of the inner ribs 17B, 17B ... is set smaller than the number of the
outer ribs 17C, 17C ...
According to the first invention, sufficient strength to prevent expansion of the
20 annular ribs 16, 16 ... in the radial direction when a foreign mater enters between the
annular ribs 16, 16 ... 1s ensured.
Further, the inner ribs 17B are connected to the blocking plate 14, whereby less
number of the inner ribs 17B than that of the outer ribs 17C invites no lowering of the
‘strength at the central part of the fun guard 4. Moreover, sufficient strength to prevent
25  bending of the fan guard 4 at load application in the axial direction can be ensured and the

increase in ventilating resistance of the forced airflow W from the blower fan 3 is

suppressed.



As a result, the fan guard 4 is prevented fromcomng into contact with the
bl ower fan 3 due to deformation of the fan guard 4 and noi se and required
i nput energy of the blower fan 3 are reduced. In a second invention, the
radial ribs 17, 17 ... include a pluralgty of extending ribs 5 17A 17A
extending fromthe blocking plate 14 to the outer frame 15 and arranged
at regular intervals in the peripheral direction in the fan guard of the
first inventiofsawhgli tieelen gnindst BBeven®l from camingintcaepdalt vathibe hlaves
extending ribs 17A, 17A ..., and the inner ribs 17B, 17B and the extending
ri bs 17Afan3adue to dafermatioarafatic d4an geayd|4and noise wad sequired Heputpeeigyhedt the
direction. Further, the outer ribs 17C, 17C ... are arranged between the 10
ext endi nglewgrsfan 3are ednced, . and the outer ribs 17C, 17C ..., and the
extending ribs 17A, 17A ... are arranged at regular intervals in the
peri pheral di rbca sesand Aveona, titg tadiat Hibs $Ecldnd. innlwdet ipbiralityhd ekiending nips pl at e
14 and the outer frame 15 are connected with each other by neans of the
pl urab extféndi7Ag..r ekteddidg funethethloddnepiatenl4 agthicrstertftemnd dHhdndpphigedtaton in
the axial direction to the fan guard 4 is increased. 15 In a third
i nvent i onegwartihteckalemsthe perifhetdl direoticenieli the) fami duardlofAhe filsAinventions Thetinggreat er
t han each thickness t" of the inner ribs 17B, 17B ... and the outer ribs
17C, 17Cribs.17Bp17Be.. ®eanankedrbebmienche edendingiribg 174, 1h& 1. handthienmentiben,
the rigidity of the extending ribs 17A, 17A ... is increased, which
i ncr eased 78, 1@Bgt haddthprestemdingddisol Tiat 1704 . Ofard hreadged agueguihardnteild in the
fourth invention, a length D of the extending ribs 17A, 17A ... in a flow
di r ect i orpedphdrel dedctain: fHusthelV the oonteheibb| DM&Er 17@n.. 3 ars as@bhgddbgvech he each
length D of the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ...
in tHe flestendingaitsi BIA,df7At he afid theeshteraiis 1TOW M i .0, dddeths ekeadingnitat7idgn.
According to the fourth invention, the rigidity of the extending ribs 17A
17A ... i19A 25arkrimatgrelrat irepniarasted/alsvihitiehpdriphtiabdiréationeases the strength to
prevent deformation of the fan guard 4. In a fifth invention, one of the
annul ar ribs lBcéardimgitorike ascoad owendan ytharbbedksre plafe 14 and the outer frame 15

are connected with each other by means of the plural extending rib 17A, whereby strength
against the load application in the axial direction to the fan guard 4 is increased.

15 In a third invention, a thickness t’ of the extending ribs 17A, 17A ... is set greater
than each thickness t” of the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... in the
second invention.

According to the third invention, the rigidity of the extending ribs 17A, 17A ... is
increased, which increases strength to prevent deformation of the fan guard 4.

20 In a fourth invention, a length D of the extending ribs 174, 17A ... in a flow
direction of forced airflow W from the blower fan 3 is set longer than each length D’ of the
inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... in the flow direction of the forced
air flow W in the second invention.

According to the fourth invention, the rigidity of the extending ribs 174, 17A ... is

25 further increased, which further increases the strength to prevent deformation of the fan

guard 4.

In a fifth invention, one of the annular ribs 16 functions as a boundary annular rib



5 16B serving as a boundary of an inner region Zi and an outer region Zo to

which the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... are
connected in the first or second invention. Further, a thickness t of the
annular ribs 16, 16 ... in the inner refion Zi increases gradually from

the central part to the boundary annular rib 16B. A thickness t -of 5 the
boundary ft&gul ar rib 16B is the greatest and a thickness t of outer annul ar
ri bs 16C 10} seving as aibomadary véan twsteneion Zirndem eusentegion o trwkidfheiioner a
thickness .t of the annular ribs 16, 16 ... in the outer regi on Zo

i ncr easestPy 5B+ KB t-hi #idethe e wbs 1T16Gs1 76 C. + areronneatesk ino theefirsper isptrady .
According . to the fifth invention, sufficient strength to prevent expansion
of the 1@veRiipg durtherpd thickness t of the apmdar ailts 16, dbrecin dre imeenegior i
because the thickness t of the annular ribs 16, 16 ... is set greater

cor r espondFisaiey gaaduale fiopt devantsel gerttth he bmwdanyi dppulay Bb 16B7R thicknessd dfhe
outer ribs 17C, 17C ... increase. Further, the thickness t of the boundary
annul ar rihp beeBlarpianeHas b 6B igshe preatssiuandian yhibletear & of phier anmdar ribyl66 Zi
and the outer region Zo to which the inner ribs 17B, 17B ... and the outer
ri bs 17C,logatest outsidgrthe beundsmnnsibt 168 décseaste Igrdditiont 2 thiblereeby of e dowbdar y
annul ar rib 16B exhibits a function as an outer frame for the inner ribs
17B, 178 ribs 1&rdé -a. inuthe toutsn regiom@oi inereases feome theothininee anwtiarribs 1666 tdw@d 17C
... Thus, the strength of the fan guard 4 is increased as a whole. In a

si xt h i nvidapiighperiphettor d direction of the radial ribs 17, 17 ... in arib
section on a plane F parallel to a rotary shaft 13a of the blower fan 3

i nclines with Asspding toothg fifffpinventaern, enffisiérs strangtheo firest expasioand the

i nvention. Further, an inclined angle CC of the radial ribs 17, 17 ... in
t he clfor canaitles gibs di$, dhangés thenradied directical isdénsentli brvasse thhahickiwas itnell hae
angle corresponds to an inclined angle a/ of the forced airflow Wof the
bl ower f aanglar rigs &6,k .. wisr 386 gregise coraehipandinglysas tie intéfvals of Hel innesibyi 178,
respect to the rotation axis on the reference plane F parallel to the
rotary shiaf ..138ed 8fe quier ihsoliE, ¥74h. .3 immnehse. Harthes | the édcki2s aofjthe unddryt he
radial ribs 17, 17 ... changes in the radial direction so as to correspond
to the iasgpiendl &g vauds sarvrs dsahe bdumiars betwewd dlie inher felimnei 4rainth8 .outer

region Zo to which the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... are
159 connected, is the greatest, whereby the boundary annular rib 16B exhibits a function as an
outer frame for the inner ribs 17B, 17B ... and a function as an inner frame for the outer
ribs 17C, 17C ... Thus, the strength of the fan guard 4 is increased as a whole.
In a sixth invention, a chord direction of the radial ribs 17, 17 ... in a rib section on
a plane F parallel to a rotary shaft 13a of the blower fan 3 inclines with respect to a
20 rotation axis in the first or second invention. Further, an inclined angle @’ of the radial
1ibs 17, 17 ... in the chord direction changes in the radial direction so that the incline angle
@’ corresponds to an inclined angle @ of the forced airflow W of the blower fan 3.
In other words, the radial ribs 17, 17 ...inclines with respect to the rotation axis on
the reference plane F parallel to the rotary shaft 13a of the blower fan 3 and the inclined
25 angle @’ of the radial ribs 17, 17 ... changes in the radial direction so as to correspond to
the inclined angle of the forced airflow W of the blower fan 3.

According to the sixth invention, the forced airflow W from the blower fan 3 flows



According to the sixth invention, the forced airflow Wfromthe bl ower fan
3 flows 6 along the radial ribs 17, 17 ... of the fan guard 4 in the entire
region in the radial direction of the fan guard 4. As a result,
interference between the forced airflowgand the radial ribs, which is
caused in-the case where there is a region where the inclined angle of the
forced airflow does not agree with the inclined angle of the radial ribs
(that i s,alphgthelradikl migs 11, df7e. Softhe Sindmarhdl irt the enticd miion inthe fadiabdirestion

peri phery), is not caused, resulting in reduction of noise and pressure

| 0ss. I n of thevangiard AvAstiresult, tedirgeedfetwirn the dbicedairfimglaed dhe mflial kibs,
radial ribs 17, 17 in the sixth invention includes: a constant region ZO
wher e t hewhwblis cededingthe cadd wheretthere isanddias tvhate the drvhhed amge wé éire foled

bl ocking plate 14 and the outer frame 15 and is 10 substantially constant

i n a predsatfirwioeschot egiee nyitiathd andlizad iangle rof gheoradAl ribs (thhteis pthe bkdoking phiat e 14
side with respect to the constant region ZO where the inclined angle cx'
decr edsesl4 sige iand ghe vidimignof e aliackdrivhen)) alsenct4atimdaradulting inoBstcioh dgfegi on
ZO, and an increasing region Z2 on the outer frame 15 side with respect to
t he construite andgremuéQosshere the inclined angle CY' increases as it goes
toward the outer frane ZO 15 According to the seventh invention, the
change in the imalseveath vghttorOs rafgeoffthG inclitefl adflet e dfahe eatliali fifsl TAVIW wi t h
respect to the radial direction point (dinmensionless R= radius/radius of

fan guar d).. mghesisthiiniéntidadntlnddst Bednsdi@ keridn Z0aFhekd e indingd anglbs ot s the7 . . .
in the entire region in the radial direction. As a result, the

i nt er f er esigglebebvaeteridie béwrees dhe Alodkimwpidiel Thand atle ajutdri BameWhs Gldi B
caused in the case where there is a region where the 20 inclined angle a,

of tH® f osubeentidllyf dodetally Ghoe pradeferraiied eepibi;a BE@edsipl fepRd ANGhah@blocking t he

radial ribs 17, 17 ... (that is, the blocking plate 14 side and the

vi ci ni ty mlatetileideuliel respedt tptirrophstantegion Aywikeas dedncliedunien @ i decfeashsct i on
of noise and pressure loss. In an eighth invention, the inclined angle 9

of the radbiialgoed fismlihe Hldcking pbitangaswandi thbiconstattaregenf Z@nandOard agfseimgt 0 50

degrees in the sixth invention. 25 According to the eighth invention, the
i nclined rep@heZB'onahe bher fasials sideswilll respéet to the constant region Z0 where the
inclined angle «’ increases as it goes toward the outer frame ZJ0.
15 According to the seventh invention, the change in the inclined angle & (see FIG.
16) of the forced airflow W with respect to the radial direction point (dimensionless R =
radius/radius of fan guard) agrees with the inclined angle @’ of the radial ribs 17,17 ... in
the entire region in the radial direction. As a result, the interference between the forced
airflow and the radial ribs, which is caused in the case where there is a region where the
20 inclined angle @ of the forced airflow W does not agree with the inclined angle o’ of
the radial ribs 17, 17 ... (that is, the blocking plate 14 side and the vicinity of the outer
periphery), is hardly caused, resulting in reduction of noise and pressure loss.
In an eighth invention, the inclined angle @’ of the radial ribs 17, 17 ... changes
within a range from 20 degrees to S0 degrees in the sixth invention.
25 According to the eighth invention, the inclined angle @’ of the radial ribs 17, 17

.. can be appropriately set in the entire region in the radial direction, with a result that

noise and pressure loss are surely reduced.



can be appropriately set in the entire region in the radial direction,
with a result that noise and pressure |oss are surely reduced. 7 In a
ninth invention, the annular ribs 16, 16 ... |ocated outside the
substantial center in the radial direcfion inclines outward and an
inclined angle 8 thereof gradually decreases as it approaches the annul ar
ribs 16, 16 ... in the vicinity of the outernpst periphery in the first or
second i nventi &h.2 B Byeation tg% appdanrihs H6i AGent losped tavésideotheetnbatantialow w
fromthe blower fan 3 (that s, outwardly expanding fl OVé/) flows al ong the
annul ar r$95éer 1 the pdial degetignginplinsy outwardenf andnelepanglse# thascefrgradusdlyr i bs
16, 16 ... and the forced airflow Wis reduced and the flow direction of
t he forcefECEiassy anitverreabey thsetwmadar tibfel@ntul arinrthp yidsity of dbe ostermdst i n
the axial direction in the vicinity of the outernost periphery. As a
resul t, neeripheryHatmBrber sseonsl beritig. t he forced airflow Wis caused,
thereby contributing to the reduction of pressure loss. In a tenth
i nventd on, t he Asgewding togheningh inyentiprp dreafotastl atrfowr Wi farhithebloimenéandd (thath
respect to the rotary shaft 13a of the blower fan 3 and an inclined angle
of an outérgetyardiynexpaadingi Bowp Alovest alohgtthe aannlat aibsr 165146, M@cordingly
substantially equal to an inclined angle 15 of the outer frame 15 in the
first or 1@&15%?@10? peevachdhe arwdormihnkf,tlé 1 hand tatfhrdedwefivivoW, ist ledudedrandd
airflow Wsnoothly flows between the outernost annular rib 16A and the
out er fr aihe flosy dipgstign pétglforced oirfowi Wdllasuise betwees themneske dba il iprarssiede
| oss is reduced. 20 -Effects of the Invention According to the present
i nvent i onin &ef fikiel ehirecion éngthls  visirptye vé rihe exyfemmisb pedpherfie Asanwsalt, mobs
16, 16 ... in the radial direction when a foreign matter enters between the
annul & rphesomenon ef blocking thesforestt FufloweW it hausedntherebiybeontiBitangeto the
connected to the blocking plate 14, whereby | ess 25 nunber of the inner
ri bs 17B mefutionied prrsatyedossf the outer ribs 17C invites no | owering of

In a tenth invention, the outer frame 15 is in parallel to or inclines inward with
respect to the rotary shaft 13a of the blower fan 3 and an inclined angle of an outermost
annular rib 16A out of the annular ribs 16, 16 ... is substantially equal to an inclined angle

15 of the outet frame 15 in the first or second invention.

According to the tenth invention, the forced airflow W smoothly flows between

the outermost annular rib 16A and the outer frame 15. As a result, noise increase is

suppressed and pressure loss is reduced.

20 -Effects of the Invention-

According to the present invention, sufficient strength to prevent expansion of the
annular ribs 16, 16 ... in the radial direction when a foreign matter enters between the
annular ribs 16, 16 ...is ensured

Further, the inner ribs 17B are connected to the blocking plate 14, whereby less

25  number of the inner ribs 178 than the number of the outer ribs 17C invites no lowering of
the strength at the central part of the fan guard 4, ensures the strength to prevent bending of

the fan guard 4 at load application in the axial direction and suppresses the increase in the



the strength at the central part of the fan guard 4, ensures the strength
to prevent bending of the fan guard 4 at |oad application in the axial
direction and suppresses the increase in the 8 ventilating resistance of
the forced airflow Wfromthe blower fag 3. As a result, contact of the
fan guard 4 into the blower fan 3 due to deformation of the fan guard 4 can
be prevented and reduction of noise and required input energy of the

bl ower f ayenglaing regisigrice b theclgrees aélowr Wi figmitthe blawves Banch dhsi anesilt.icontact ofe

bl ocking plate 14 and the outer frame 15 are connected by nmeans of the

pl ural rdéedhnrgupsl delrtcethdi blgwer han B7dye tandefoabgtiarhef she &mehardadsamdee t he
| oad application in the axial direction to the fan guard 4 is increased.
Accor di ngereveniete andhirediickinn enft haise andheequirgiddinpyt eherghevfetieebldivay fan Bsaig7A,

17A ... is increased, which increases the strength agai nst deformation of
the fan gowlemented0 According to the fourth invention, the rigidity of the
extending ribs 17A, 17A ... is further increased, which further increases
t he srength adacedingdtefibe setandrinudntiohethidriodkieg platk. 14endtidi et framhdSfifth
invention, the thickness t of the annular ribs 16, 16 ... becones greater
as the i rreceomiestedfbytrennks ohithe plidekradiaBribd fRtendinganish #7149, whitreby thebsred@B, 17C
15 ... increase, whereby sufficient strength to prevent expansion of the

annul ar rdagamsithe 1d:6! application it ke axdad ididectthinrteche fan gnard om isersasedd. | n
addition, the thickness t of the boundary annular rib 16B, which serves as
t he boundary bécemdmgtthahé thielrinvegioonthZirigidity ofthe euteadingaiisdiY AZd7At 0. ishi ch
the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... are connected,
is the Jnested whithenebases the shrengibl againsinleforantion bf thé Birexlsrditt s a functi on
as an outer frame for 20 the inner ribs 17B, 17B ... Al so, the boundary
annull@r rib 16Bceoddiry tb sheafolurthdnventiomsharigiditmoé thef axaamelifgribs 1A ,dLRAer. . isi bs
17C, 17C ..., which nmeans increase in the strength of the fan guard 4 as a
whol e. Adeodhefi ingretseds whichifuttheriimreases the, strehghiapgaiestf defematiohef wedin ishard
forced airflow and the radial ribs, which is caused in the case where
there is 4 region where the inclined angle
According to the fifth invention, the thickness t of the annular ribs 16, 16 ...
becomes greater as the intervals of the inner ribs 17B, 17B ... and the outer ribs 17C, 17C
15 ... increase, whereby sufficient strength to prevent expansion of the annular ribs 16, 16 ...
in the radial direction can be ensured. In addition, the thickness t of the boundary annular
rib 16B, which serves as the boundary between the inner region Zi and the outer region Zo
to which the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... are connected, is the
greatest, whereby the boundary annular rib 16B exhibits a function as an outer frame for
20 the inner ribs 17B, 17B ... Also, the boundary annular rib 16B exhibits a function as an
inner frame for the outer ribs 17C, 17C ..., which means increase in the strength of the fan
guard 4 as a whole.
According to the sixth invention, the interference between the forced airflow and
the radial ribs, which is caused in the case where there is a region where the inclined angle
25 @ ofthe forced airflow W does not agree with the inclined angle @’ of the radial ribs 17,
17 ... (that is, the blocking plate 14 side and the vicinity of outer periphery), is not caused,

resulting in reduction of noise and pressure loss.



25 a of the forced airflow Wdoes not agree with the inclined angle a' of
the radial ribs 17, 17 ... (that is, the blocking plate 14 side and the
vicinity of outer periphery), is not caused, resulting in reduction of

noi se and pressure loss. 9 According todthe seventh invention, the change
inthe inclined angle a (see FIG 16) of the forced airflow Ww th respect
to the radial direction point (dinensionless R = radius/radius of fan
guard) agrees wcetrdingdoithesgvarig inypgtienghe chingene thedarkinedrngle 17, (saerFIG.. in
the entire region in the radial direction. As a result, the interference
bet ween tHe Orfghn Earcqd ygflay I avittheespest ce theatiadial dinectioni pont (dirsensiamdess R Fhe
case where there is a region where the inclined angle a of the forced

ai r f| ow \ipdige/sadies offan geard) agreashwith thelindlindd angle ed'of 8fc radiabriball7.dl7 riibs 17,
17 ... (that is, the blocking plate 14 side and the vicinity of the outer
per i pher ythe entirejegion {n thausdial dircstion. tAswrasnlt,rthel inderferencefbenuéengharatlignibssur e

| oss. According to the eight invention, the inclined angle a' of the radial
ribs D7, ad the forced aieflovwheviippiopaisad éh yhe etsei wherhahemtis raeragéyi wieienthehe
radial direction, with a result that noise and pressure |loss are surely
reduced. inclowddingly 00 dfttke forngchairfiove Widoes nohagreomitbhdhaindinedvavgler arhdfhe
blower fan 3 (that 1is, outwardly expanding flow flows along the annul ar
ri bs 16, théradial siescif,di7ng! ¢thatt inetheibhdodarfeeplatectt kbide weéhd mizimiynof the auitdss 16,
16 ... and the forced airflow Wis reduced and 15 the flow direction of the
f orced aipetipbevy\\i$ hadiyguiret weelting hrerednetidresf moitesand Gréssuredossect ed in the
vicinity of the outernost periphery. As a result, no phenonenon of bl ocking
the forced ai Atteding/tp shecagiganyentingrtbbinctioad angdeit & hof the rediel miesdliG lfon of
pressure | oss. According to the tenth invention, the forced airflow W
snmootlifl y dandasipbepvietly sdt e theumgirenegionainribe sadialidisct@d vatida tdselt dbdtewiser ane
15. As a result, the noise increase is 20 suppressed and pressure |loss is
reduced. @BdipedssDedessiapt fuwelyoédiuché Drawings FIG 1 is a side view partly in
section of a blower unit (outdoor unit) using a fan guard according to a
first enbodi neAccailinghe thpr mstninvéniventhe dorced airflow W from the blower fan 3 (that

is, outwardly expanding flow) flows along the annular ribs 16, 16 ... Accordingly, the

interference between the annular ribs 16, 16 ... and the forced airflow W is reduced and

15 the flow direction of the forced airflow W flowing between the annular ribs 16 is corrected

in the vicinity of the outermost periphery. As a result, no phenomenon of blocking the
forced airflow W is caused, thereby contributing to the reduction of pressure loss.

According to the tenth invention, the forced airflow W smoothly flows between

the outermost annular ribs 16A and the outer frame 15. As a result, the noise increase is

20 suppressed and pressure loss is reduced.

Brief Description of the Drawings
FIG. 1 is a side view partly in section of a blower unit (outdoor unit) using a fan
guard according to a first embodiment of the present invention.
25 FIG. 2 is a plan view showing the fan guard of the blower unit according to the
first embodiment of the present invention.

FIG. 3 is a fragmentary enlarged perspective view showing an essential part of the



25 FIG 2 is a plan view show ng the fan guard of the blower unit according
to the first enbodinent of the present invention. FIG 3 is a fragnentary
enl arged perspective view show ng an essential part of the 10 fan guard of
the bl ower unit according to the first wnrbodi nent of the present invention.
FIG 4 is a perspective view, a part of which is taken away, of the fan
guard and_a bl ower fan of the blower unit according to the first enmbodi ment
of the pr&odverd ofitheblosisr uniFacgordng t the fisst smbadineany ofithamresgnifioyendiener ni ni ng
the shape of radial ribs 5 conposing the fan guard of the blower unit
accordi ng to tHGf #ist pesprstiversiew, efparthd wipeheisdaken aweynof the.faFp@rdaniia a
fragmentary enl arged section of an essential part of the fan guard of the
bl ower unb%“@éﬁﬂ@r ithrgblpwer vrat ddcerstingiotbelfirst ambodimentofihe pmsentiinvestivn.on.
FIG 7 is a fragnentary enlarged section of an essential part of a fan
guard of a 10 HGowens wni explanatorprodiiatving fex snisteindag chalishgpd of tdadiaf iritst
enbodi nent of the present invention. FIG 8 is a fragnentary enl arged
secti dh ofomppsisgs thet fanl gueed of dhe Aldven wpitaaabooding to bhovest embddimentandtheer
nodi fi ed exanpl e according to the first enbodi nent of the present

i nvent i onpredght Eivéntidn.i s an enl arged section of annular ribs of the fan
guard of the blower unit according to the first enbodi nent of the present
i nvention. Fl GFIG06 issa hragrhemtayteatarstd ectipraphensdseantabpat ohteden guard bf tleness
of the annular ribs, which corresponds to dinensionless R (radius/radius
of fan gublower uwf adchalifigto the fird embodinent bf thevpresemtiitvemtionr di ng to the first
enbodi nent of the present invention. 20 FIG 11 is a plan view showi ng a
fan guard of aFMioWes adrgmeatacy ediarggdtsectéors ef amdsseptid gdirinefhd faf gidié of mesent
invention. FIG 12 is a plan view showing a fan guard of a bl ower unit
accordl ngblowen unki inda reedifell meanplef adcheligy ¢és ¢l firstvenbédiment of the present

invention.

FIG. 8 is a fragmentary enlarged section of an essential part of a fan guard of a
blower unit in another modified example according to the first embodiment of the present
invention.

15 FIG. 9 is an enlarged section of annular ribs of the fan guard of the blower unit
according to the first embodiment of the present invention.

FIG. 10 is a characteristic graph showing a change in thickness of the annular ribs,
which corresponds to dimensionless R (radius/radius of fan guard), of the fan guard of the
blower unit according to the first embodiment of the present invention.

20 FIG. 11 is a plan view showing a fan guard of a blower unit according to a second
embodiment of the present invention.

FIG. 12 is a plan view showing a fan guard of a blower unit according to a third
embodiment of the present invention.

FIG. 13 is a plan view showing a fan guard of a blower unit according to a fourth

25 embodiment of the present invention.
FIG. 14 is a plan view showing a fan guard of a blower unit according to a fifth

embodiment of the present invention.



FIG 13 is a plan view showing a fan guard of a blower unit according to a
fourth 25 enbodinent of the present invention. FIG 14 is a plan view
showing a fan guard of a blower unit according to a fifth enbodi nent of
the present invention. 11 FIG 15 is aijglan view showing a fan guard of a
bl ower unit according to a sixth enbodiment of the present invention. FIG
16 is a characteristic graph showing a rel ationship between the ) :
di mensi onl ess FES(}uisi uBlenadsw showing anfag ae) ofam blosver unit |acersdingrig aesisth
(degree) of forced airflow by an 5 axial fan. Best Mde for Carrying Qut
t he | nvendmenlimentershe preesmé inveatiembodi ments of the present invention will
be described hereinafter with reference to acconpanyi ng drawi ngs. 10 First
Enbodi ment > FI BIG.116 Braobgtackrigic gragh shwwaing arreigtianshipbetwetn thwelimansionless
according to the first enbodi nent of the present invention. The fan guard
4 is, as BHmamsiradirs gf fan guapdirangdant mchmedoantglioar {deptee)of fmeedeaicfhpy by anf a
bl ower_ unit) of an air conditioner. The outdoor unit A is of an up-blast
t ype Wbhi caxialfan.sucks outside air fromthe side faces, cools or heats the
t hus sucked outside air by heat exchange with a refrigerant and bl ows the
t hus cool ed or heated air upward. The outdoor unit Ais provided wth a
casing 1 in a rectangul ar shape in vertical section having air intake
ports 5 obestMale for darivog©Ouytdht ¥nvenéioni de face is shown in FIG 1), a
heat exchanger 2 in a U-shape in section arranged al ong each of the air
i ntake ports SSeverd0 préferrahsinmpdimerds bdfowsr presenB iheentisnc kilhgbdé ndeasribed
bl owi ng out outside air, and a fan guard 4 arranged at the upper end
openi ng pertingterwith iseneg td acddhgreeying dtdvangaut door unit A is provided with
a control section arranged inside the casing 1 so as to face to the heat
exchdfger 2, anBlirat Eorbpdésewt> f or conpressing the refrigerant, though not
shown in FIG

FIG. 1 through FIG. 8 show a fun guard of a blower unit according to the first

embodiment of the present invention.
The fan guard 4 is, as shown in Fig. 1, mounted to an outdoor unit A {(one example
of a blower unit) of an air conditioner. The outdoor unit A is of an up-blast type which
15 sucks outside air from the side faces, cools or heats the thus sucked outside air by heat
exchange with a refrigerant and blows the thus cooled or heated air upward.
The outdoor unit A is provided with a casing 1 in a rectangular shape in vertical
section having air intake ports 5 on three side faces (only one side face is shown in FIG. 1),
a heat exchanger 2 in a U-shape in section arranged along each of the air intake ports 5 in
20  the casing 1, a blower fan 3 for sucking in and blowing out outside air, and a fan guard 4
arranged at the upper end opening part of the casing 1. Wherein, the outdoor unit A is
provided with a control section arranged inside the casing 1 so as to face to the heat
exchanger 2, and a compressor for compressing the refrigerant, though not shown in FIG.
1.
25 The casing 1 includes a casing body 6 in a rectangular shape of which upper part is
opened, and an upper rid member 7 that covers the upper opening of the casing body 6.

The casing body 6 is in a box shape made of a thin metal plate formed by, for example a



1. 25 The casing 1 includes a casing body 6 in a rectangul ar shape of

whi ch upper part is opened, and an upper rid nenber 7 that covers the upper
openi ng of the casing body 6. The casing body 6 is in a box shape nade of
athin metal plate formed by, for exanplz a 12 plating process. The upper
rid menber 7 is an integrally fornmed conponent made of a synthetic resin
and includes a nount portion 7a in a rectangul ar shape in section nounted
on the uB%@Pgaﬁﬁﬁﬁng of the casing body 6, and a wall portion 7b in a
circul ar shape extended and 5 narrowed in a tubular shape fromthe upper
end of the nourklSHIer 5 membernk iy@pbitessally §irmed rompabentpoads ofa Bntbetroves
as an air outlet 9 to which the fan guard 4 is fitted. A bell nouth 10
subst ant i Eispyandyingludes pripeynt Sortitia)re ioh rogiargwlarpbepe imeskctiomenoymded en dree
expanded is provided inside the upper part of the nmount portion 7a of the
upper ri dUPRSR9BeNiNG offthe casingbedy rand a walhporsieh &b if arvircolap swped evfended and
cylindrical hub 11 |located at the 10 center and a plurality of vanes 12,
12 .. .9 ar RaFyedl iaradublar shaph filorm the uapet dnd cditheamgent parsoni@a. Theenppet enchafut h
10. The blower fan 3 is driven and rotated by a fan notor 13 having a
rotary shgwalhmution Fbiseivesasanait euflehd to dichethe d&m giard Hés fitikd. 1 belTheufhan
motor 13 is nounted at the upper end of the casing body 6 by neans of a
support t bdsulstastialyione ¢lindriealdthapd g ywhidks uppervandi lowet Gart@ aret &vepahided guar d
4 is provided with, between a circular blocking 15 plate 14 arranged at

t he cent rBiovisigd insigecthe Bpeenpaitaf theuteunt portive 7e5ofahe apmpe didaberhiee 7out er

periphery, annular ribs 16, 16 ...arranged at predetermned intervals in
the radi al dirdéeibdeiverciandi ialanyaxivltfin ttropeedtodra oflintltiealiubcki logatpt at ¢hel4 as
a center, and radial ribs 17, 17 ... extending radially fromthe bl ocking

pl at el 014 ¢opigiaad epburalityef vanesrdd, 15. .. Trenged diraindrthdbuld V1, ahd is arrarignd insites:  a
plurality (8 in theb€resent enbodi ment) of 20 extending ribs 17A, 17A ...
ext endi ngthe bebmayeh be-ddieibheyvei fan 8 i drivan andeowteddry o faaneotdS]3 havimes rothdys
17B, 17B ... extending fromthe blocking plate 14 to the substantial center
in the rdufidBagivosdty mawited airthi perder afelg bub Y. Tharfgrechotardihis heuhiedakiheg
plate 14 to the substanti al
upper end of the casing body 6 by means of a support tool (not shown in the drawing).
As shown in FIG. 2, the fan guard 4 is provided with, between a circular blocking
15 plate 14 arranged at the central part and an annular outer frame 15 arranged at the outer
periphery, annular ribs 16, 16 ...arranged at predetermined intervals in the radial direction
coaxially with the center of the blocking plate 14 as a center, and radial ribs 17, 17 ...
extending radially from the blocking plate 14 toward the outer frame 15.
The radial ribs 17, 17 ... includes: a plurality (8 in the present embodiment) of
20 extending ribs 174, 17A ... extending from the blocking plate 14 to the outer frame 15;
inner ribs 17B, 17B ... extending from the blocking plate 14 to the substantial center in the
radial direction in an inner region Zi ranged from the blocking plate 14 to the substantial
center in the radial direction; and outer ribs 17C, 17C ... extending from the substantial
center in the radial direction to the outer frame 15 in an outer region Zo ranged from the
25 substantial center in the radial direction to the outer frame 15.

In this case, the extending ribs 17A, 17A ... are arranged at regular intervals in the

peripheral direction and three outer ribs 17C, 17C, 17C and two inner ribs 17B, 17B are



center in the radial direction; and outer ribs 17C, 17C ... extending from
the substantial <center in the radial direction to the outer frame 15 in an
outer region Zo ranged fromthe 25 substantial center in the radial
direction to the outer frame 15. In thifg case, the extending ribs 17A, 17A
... are arranged at regular intervals in the peripheral direction and
three outer ribs 17C 17C, 17C and two inner ribs 17B, 17B are 13 arranged
at regul a#Tanged Ry sgesla intenals by thetrariphers] destionrbdswescadiacent axiendingitsndi ng
ribs 17A, 17A. In other words, this case is so set that nm3 wherein the
nunber  of 1 vl 78yt pther words1 thés casy & so set fhat in3 avtreih ghemumblear o thet duderi ritrser
ribs 17B, 17B ... is m1l. Specifically, the nunber of the inner ribs 17B,
17B ... i¥Gel7G o- & mrand| the nuinder ofhibe nureyaibs d7B;, AEBoutism-li BpecificallyCthel7C
... Wth the above arrangenent, sufficient strength to prevent expansion of
the annuiwprberiofshelmnenidbs 17B,i k7B heissetdioa srdaliee dharothe wherbenof teaiuyer ribat t er
enters between the annular ribs 16, 16 ... is ensured. Further, the inner
ri bs P7B B 1d6nhnected to the bl ocki ng plate 14, whereby | ess nunber of
the inner ribs 17B than the nunber of the outer ribs 17C 10 invites no

| oweri ng of thd&igh tehgbbvearrrahgenant sefficiear stredgth e  pranerguatpdngion Tdfethef or e,
the strength to prevent bending of the fan guard 4 at | oad application in
t he axi alangihlaggibls A, 16 ..t hetheamdigli divdctibni whens fomigandttenetfitegsteetiveen the
ventilating resistance of forced airflow Wfrom the blower fan 3 is

suppr essedinulag rigs 1@k ¢, iscostradtFurthet, e fnanr bl 7B 4rei cohoedtétbtobthebitckingn 3
due to deformation of the fan guard 4 is prevented and noi se and required

i nput endrlgly 1df wherebhesbhomber dfghe Bnar ebs @B ¢lean tha nasitleit ofothe otiflee ribk ZKi ng
plate 14 and the outer frame 15 are connected by neans of the eight

ext en@ ngnvitdssnal ayeringof. the stropth @byhet bentimt pemgfhhada geird 4 Hhetefaed, the
application in the axial direction to the fan guard 4 is increased.

Mor eover ,stiehgthtsb pedviengbanidatgeoflthe farh guayd tdeat 1badhapplitstiort inethesakh diragtionr iobs
17A, 17A the inner ribs 17B, 17B .... the outer ribs 17C, 17C ... and the
annul ar rthpgmgiard @ is ensurDargk ipcicaseeigrantilatihg resisdarmt of fescnd haflow Weom (see
FIG 3). The outer frame 15 is fornmed in a sleeve shape with a | arger

di amet er thé\hlowehénciissupplicsardt A5 aoésultheontan e thHeXan Fard. 4 ined thelbdower fan 3

due to deformation of the fan guard 4 is prevented and noise and required input energy of
15 the blower fan 3 are reduce. In addition, the blocking plate 14 and the outer frame 15 are
connected by means of the eight extending ribs 17A, 17A ..., whereby the strength against
the load application in the axial direction to the fan guard 4 is increased.
Moreover, the blocking plate 14, the outer frame 15, the extending ribs 17A, 17A
..., the inner ribs 17B, 17B ..., the outer ribs 17C, 17C ... and the annular ribs 16, 16 ...
20 are integrally formed of a synthetic resin (see FIG. 3). The outer frame 15 is formed in a
sleeve shape with a larger diameter than the outer diameter of the vanes 12, 12 ... of the
blower fan 3. The fan guard 4 is mounted by fitting the outer frame 15 to the air outlet 9 at
the upper end of the wall portion 7b,.
The extending ribs 17A, 17A ... and the inner ribs 17B, 17B ... are arranged
25  radially in the radial direction from the blocking plate 14 and curves toward the
downstream side of the rotational direction M of the blower fan 3. The outer ribs 17C, 17C

... are arranged radially in the radial direction in the outer region Zo of the fan guard 4 and



bl ower fan 3. The fan guard 4 is nounted by fitting the outer frame 15 to
the air outlet 9 at the upper end of the wall portion 7b,. The extendi ng
ribs 17A, 17A ... and the inner ribs 17B, 17B ... are arranged 25 radially
in the radial direction fromthe blockiyg plate 14 and curves toward the
downstream side of the rotational direction Mof the blower fan 3. The
outer ribs 17C, 17C ... are arranged radially in the radial direction in
t he out er Y fQWathhédeWﬁ@fﬁfaa‘hﬁé@uagﬁlewﬁﬁ@la}l iigefianed efothe bipwdrdan dnwWithr eam
side of the rotational direction Mof the blower fan 3. Wth this
ar r angenetis agagemiepls theziibs 1748, 178; 3 76 besomeesisy ta accaed wvith thetfhrcetheirflowced
airflow blow ng and radially expanding fromthe blower fan 3.
Speci fi cabloying ard radipdlylexmanding from 1@ blomee farohabpkci fieallyothestibe ATAs1 B8 of
the rotational direction Mso as to formarcs (see FIG 4). In general, an
i ncl i ned BHgkerva toward ilee daywnsimagnisslead dheatiot4tiopal difectibeMbboageto foan aks (§dehat
Is, an axial fan) is not constant in the entire region in the radial
di rectd onfKhd)changes in the radial direction. In detail, the inclined
angle 01 of the forced airflow changes as in a downward curve with respect
to a radial di degenaal, poinelingd fxetle | &, ofithremzingnioesd aR{bOv ot idéwadins of
fan guard), as shown in FIG 16. Nanely, the inclined angle oz of the
forced ai (thdtdsyaoaiag ) innatvengauntie thehattire sgicesindse grdied dadettjort mwechelngdse
outer periphery fromthe hub of the axial fan, is the snmallest at the
poi nt sl iighht yadiakdeecteont hedatahttey inclilelcogles or arfshafreddrisfiqw etepes asinad
region and increases gradually in the vicinity of -the outer periphery. In
short, t héowmwdri neavavgthe reapept aidualrbgiac Hangem poibs t(tat iigl dinensibhiess Rhe 15
range from 20 degrees to 50 degrees. In the present enbodi nent, as shown in
FIG B thadiusandes of fangiand), ianebowmgh 102 16. Whmtlye theaitichhed kyde (& hef the
extending ribs 17A, the inner ribs 17B and the outer ribs 17C) includes a
const ant foegdoairfk® whanges i theanghe thag detreasrmradestly (tavandt the Dutkrgresipheryf or
exanple) at the center between the blocking plate 14 and the outer franme 15
and i s 20frembibednbi of the zoasfaanis ihe sngistet renpoiat sigglyonutsiledibe reeast,ng
region Z1 on the bl ocking

becomes constant in a predetermined region and increases gradually in the vicinity of the

outer periphery. In short, the inclined angle @ gradually changes substantially within the
15  range from 20 degrees to 50 degrees.

In the present embodiment, as shown in FIG. 5, the range of an inclined angle «’
of the radial ribs (the extending ribs 174, the inner ribs 17B and the outer ribs 17C)
includes a constant region Z0 where the angle is the smallest (about 23 degrees, for
example) at the center between the blocking plate 14 and the outer frame 15 and is

20 substantially constant in a predetermined region, a decreasing region Z1 on the blocking
plate 14 side with respect to the constant region Z0 and an increasing region Z2 on the
outer frame 15 side with respect to the constant region Z.0. In other words, the radial ribs
(the extending ribs 17A, the inner ribs 17B and the outer ribs 17C) are inclined with
respect to the rotation axis on a reference plane F parallel to the rotary shaft 13a of the

25  blower fan 3 and the inclined angle @’ of the radial ribs (the extending ribs 17A, the inner
ribs 17B and the outer ribs 17C) changes in the radial direction gradually so as to

correspond to the inclined angle « of the forced airflow W of the blower fan 3. Herein, it



plate 14 side with respect to the constant region ZO and an increasing
region Z2 on the outer franme 15 side with respect to the constant region
ZO. In other words, the radial ribs (the extending ribs 17A the inner
ribs 17B and the outer ribs 17C) are infJined with respect to the rotation
axis on a reference plane F parallel to the rotary shaft 13a of the 25
bl ower fan C% _arlﬁ the inclined angle (Y of the radial ribs (the extending
ribs 17A, Stdsstraimaiat the ipslinerangds, ¥ ¢ Rethsuedial Hbphe wxypnding rige d 7An theraneradi al
direction gradually so as_to_ correspond to the inclined angle a of the
forced ai Pt LU gedbfheciersinevidC) phangss gradpalbnwithin therange diost ZQdegreestatSt he
incline angle 9' of the radial ribs (the extending ribs 17A, the inner
ribs 17B @8#€%he outer ribs 17C) changes gradually within the range from 20
degrees to 50 _degrees. In other words, the chord direction of the radi al
ribs 17, 17 .. Inpter werdsethei dbardodiractien of thsl radiel HbpEF, 471.elintrib sehigorr ot they
shaftel;13a of the blower fan 3 inclines with respect to the rotation axis
of the bl BarhE raselled taribe rotaryi shefti Fadofthgl dowsr fanc¥ intchives iMith redpectl® the. in
the chord direction changes in the radial direction so as to correspond to
t he i ncl i ivédioariyiseoicthe bldwingdfad drapddhaindinedvaiylof ot o€ the obeld7.f ¥h..3in the
Moreover, the range of the inclined angle a' of the radial ribs 17, 17 ...
i ncl udes chpod divectiosrebeages in i rodiazdireation so tab & Sortdsporelttoahg frelintd argle he
smal l est at the center between the blocking plate 14 and the outer frame
15 and i soisho&arestt diefldwy Wofitheddawdérnfan Be predet er mi ned region, the
decreasing region Z1 where the incline angle a ' on the blocking plate 14
si de with respdéarepyersthe rangasif bt incBugdoanglkO aecf thasaalathsi 7, §Bes ihelodest he
bl ocki ng plate 14 toward the constant region ZO and the increasing region
72 whid} e thpgongantmegiondd whekdhainctined melouw s theanmmllas as itlbecantdrtbetvesspect
to the constant region ZO increases as it approaches the outer frame 15.
Wt h t hi stharblagigesremete 1hendhthegeutef frame i13chndidsl suhsfhmtially omstanE|iG. the6) of
the forced airflow Wwith respect to the radial direction point (that is,
di mensi orpredsiermired regipmsiheadéaueasiig fegiorg Jedr whereg thee ncling hanglee ¢ honi thed
angle a' of the radial ribs (the

blocking plate 14 side with respect to the constant region Z0 decreases as it goes from the

blocking plate 14 toward the constant region Z0, and the increasing region Z2 where the
15  inclined angle @’ on the outer frame 15 side with respect to the constant region Z0
increases as it approaches the outer frame 15.

With this arrangement, the change of the inclined angle @ (see FIG. 16) of the
forced airflow W with respect to the radial direction point (that is, dimensionless R =
radivs/radius of fan guard) agrees with the inclined angle @’ of the radial ribs (the

20 extending ribs 17A, the inner ribs 17B and the outer ribs 17C) in the entire range in the
radial direction. As a result, interference between the forced airflow and the radial ribs,
which is caused in the case where there is a region where the inclined angle of the forced
airflow does not agree with the inclined angle of the radial ribs (that is, the blocking plate
14 side and the vicinity of the outer periphery) is hardly caused, thereby remarkably

25 reducing noise and pressure loss.

The thickness t* of the extending ribs 17A, 17A ... is set greater than the thickness

t” of the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ..., and the length D of the



20 extending ribs 17A, the inner ribs 17B and the outer ribs 17C) in the
entire range in the radial direction. As a result, interference between
the forced airflow and the radial ribs, which is caused in the case where
there is a region where the inclined angl e of the forced airflow does not
agree with the inclined angle of the radial ribs (that is, the bl ocking
plate 14 side and the vicinity of the outer periphery) is hardly caused,
t her eby r@&stendiaghiibs 174 17dducimige fovsdiregtion pf thsdorced pistlew Wiie settipigenthve t
of the extending ribs 17A, 17A ... is set greater than the thickness t" of
t he i nnertheilgreth 18 ofithg inner ra‘?‘ﬁdl'fﬁleﬂtﬁjt-eﬁm? thesoutzicribg 1C, 17C .asmel thenBowengt h
D of the 16 extending ribs 17A, 17A ... in the flow direction of the forced
ai rfl ow Wiregtiseof diigllow W dsaediigt B).DVitbfthiseerangeraenty thegigidig, ofite . . .
and the outer ribs 17C, 17C ... in the flow direction of the forced
ai rflow Vextenslingrribs 130, 1At h. tiniscreasedymgautting in tiheressegiinithey stodngtlh egainst
extending ribs 17A, 17A ... is increased, resulting in increases in the
strengt h dejermasion ofthedhoegnardidon of the fan guard 4. In this embodi ment, the
annular ribs 16, 16 ... located outside of the substantial center in the
radi al directi dnthinhembadisnentittheadnddadibht6,i Ifc!.i newiteanglitsde of Her sbktantial
gradually decreases in the vicinity of the outernost periphery, as shown
in FIG 6centen in Hiesradiabdirectiion insliaes opiwatd emd e inélinedenpiepdr thérdofimatueily7 and
the outer frame 15 of the fan guard 4 10 inclines inward with respect to
t he r ot ardecgasdstin X3a visinityhef the owermbstrpeBphatys s shviven inafIGareg &nding casehthe
outwardly expanding flow fromthe blower fan 3 (that is, the forced
ai rf 1 ow Wall iportnallod therepparmid arembiebd 48] thkcouter. framhb eiSebfy thenfanrdvarddce
between the annular ribs 16 and the forced airflow Wis reduced and the
f1 ow @ r dotlines iofvarchavithorespect @i thiel mharyV shiatiwd ey df ethwebdowerh anaBnWih thisbs 16
is corrected in the axial direction in the 15 vicinity of the outernbpst
per i pher yarrangemensy theaoutivardly expemdivg flow 6bmt te blomee daraBr fthadws,Whe afocted
reduci ng pressure loss. It is desirable that the inclined angle 13 of the
out er nostaielwoVE) floiMs aleug thet awfulart hies A6n18 ar., wheseby6Gintetference Heswesat the
substantially equal to the inclined angle of the outer frane

annular ribs 16 and the forced airflow W is reduced and the flow direction of the forced

airflow W flowing between the annular ribs 16 is corrected in the axial direction in the
15 vicinity of the outermost periphery, thereby causing no occlusion of the forced airflow W
and reducing pressure loss.
It is desirable that the inclined angle B of the outermost annular rib 16A out of
the annular ribs 16, 16 ... is set substantially equal to the inclined angle of the outer frame
13. In so doing, the forced airflow W smoothly flows between the outermost annular rib
20 16A and the outer frame 15, whereby noise increase is suppressed and the pressure loss is
reduced. Wherein, the outer frame 15 may be arranged in parallel to the rotary shaft 13a of
the blower fan 3.
Further, the annular ribs 16, 16 ... located outside the substantial center in the
radial direction may incline outward at a predetermined angle 8 (for example, 8 =5
20 degrees to 15 degrees), as shown in FIG. 7. Or, it is possible that the outer frame 15 is
arranged in parallel to the rotary shaft 13a of the blower fan 3 and the annular ribs 16, 16

... located outside the substantial center in the radial direction inclines outward at a



15. In so doing, the forced airflow Wsnoothly flows between the outernost
annular rib 20 16A and the outer frame 15, whereby noise increase is
suppressed and the pressure loss is reduced. Werein, the outer frame 15
may be arranged in parallel to the rotdify shaft 13a of the blower fan 3.
Further, the annular ribs 16, 16 ... |ocated outside the substantial center
inthe radial direction may incline_ outward at a predeterm ned angle ~
(for exar?ﬁ?@}ef@l&ed@ngb’s%de@?fééémp& 18 degleeessy to bxdegiessh in FIG 7. O, it
is possible that the outer frame 15 is arranged in parallel to the rotary
shaft Da of thbicBnuhils, ingdhe Praseat embodinieat.ars shoye ire FIGe9 and FiGci.etbe
outside the substantial center in the radial direction inclines outward at
a 17 pr edbicknass feef BaginauRer (rfhsr L xidnpliasreags gralugyicus the cemral apprietss .
Meanwhil e, in the present enbodinent, as shown in FIG 9 and FIG 10, the
t hi cknes$oungsry pheulanvib|leB, mibisd seeves 16 the boundaryebetweenythg duzdrirggipn @hantie
central part to a boundary annular rib 16B, which serves as the boundary
bet weén ttheoutaniseionsy orvizich shedinserttits 158 7B r. e gind theZonterrilyshi 7€h 176 .i amper
ribs 17B, 17B ... and the outer ribs 17C, 17C ... are connected, is the
gr eat est canneckeas, b thred grepteahn atuther baundaryeBnubie aite 46B s dtwemes! tavward dht euter
annul ar ribs 16C | ocated outside the boundary annular rib 16B, and then,

i ncr easesnngendibal 16C tlovaied! oubsédeothtee boyslaiyp hpmylat ibr £6B.0amnd \tdrh inérieases
arrangenment, the thickness t of the annular ribs 16, 16 ... increases as
t he i nt ersvadusllpfiowdrd thennuler petigghety7 Bierefizdn.. Withahid artasgdiferdgutherthickinss 1€, 17C
... increases, whereby the strength to prevent expansion of the annul ar

ri bs 16, th®annulariribstée 16 adiiatreakes @s theontervals bbtherisusraibs 1FW, tLABr., . arfdethe

t hi ckness t of the boundary annular rib 16B, which serves as the boundary
bet wd@n touteriripnd7Cr 8HC on iZéreams) wheebyabe etrengtiyioopre ot expankiosiof threarnntaer

ribs 17B, 17B ... and the outer ribs 17C, 17C ... are connected, is the
gr eat est ribahky, elfy -+ Ha thoundial yiraetinunl eam be end@Bd.eKhithxirs sheatifickmwess ormfathean 15
outer frame for the inner ribs 17B, 17B ... and a function as an inner

frame forbouphdaryaneylar fip B6B] #BichlseGes as thalbdundaryr egwerben thhdtndarivegisth Zénagdh of
the fan guard 4 is increased as a whole. (Second Enbodi nent)
the outer region Zo to which the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... are
connected, is the greatest, whereby the boundary annular rib 16B exhibits a function as an

15 outer frame for the inner ribs 17B, 17B ... and a function as an inner frame for the outer

fibs 17C, 17C ..., with a result that the strength of the fan guard 4 is increased as a whole.

(Second Embodiment)
FIG. 11 shows a fun guard of a blower fan according to the second embodiment of
20 the present invention.

In this case, the radial ribs 17, 17 ... include the inner ribs 17B, 17B ... extending
from the blocking plate 14 to the substantial center in the radial direction in the inner
region Zi ranged from the blocking plate 14 to the substantial center in the radial direction,
and the outer ribs 17C, 17C ... extending from the substantial center in the radial direction

25  to the outer frame 15 in the outer region Zo ranging from the substantial center in the
radial direction to the outer frame 15. The outer ribs 17C, 17C ... and the inner ribs 17B,

17B ... are arranged at regular intervals in the peripheral direction. The number of the



FIG 11 shows a fun guard of a blower fan according to the second

enbodi nent of 20 the present invention. In this case, the radial ribs 17,
17 ... include the inner ribs 17B, 17B ... extending fromthe bl ocking
plate 14 to the substantial center in ttHe radial direction in the inner
region Zi ranged fromthe blocking plate 14 to the substantial center in
the radial di r.ect?ilBorl and th? outer ribs 17C. 17C ... extending fromthe
subst ant | BPCIERR BB, 4By pmaller thay the aumber olsthe guienEboplter 17 arkl/2in the t he
outer region Zo Eaé}?ri@ng fromthe substantial center in the radial

di rect i onPEF REOBHMEADf r ane 15. The outer ribs 17C, 17C ... and the inner
ribs 17B, 17B_ .. are arranged at regular intervals in the peripheral

di rection. The YitiHBs aangement suffigirat strength tp?ﬁsﬁvemman.smns)féﬁeamﬂartrmn t he
nunber of fEdhe outer ribs 17C 17C ... (1/2 in the present enbodi nent).
Wth thi stdfangetbaiadia diestianeihense fapignmmatisr snistadretwestptan ehowaofibs b
annul ribs 16, 16 ... in the radial direction when a foreign matter

ent er g.’r beltteets s@rednfispathe innss ribs 17Bmre gonnected ¢o thedeaking pletsol 4, tthersbpmer
ribs 17B are connected to the bl ocking plate 14, whereby | ess nunber of the
i nner ri bl§ssrEMberanl threinsanisibs 1B thea et wimbar by the uterv fibed 760 inviteweoi ng
of the strength at the central part of the fan guard 4. Hence, the strength
to preveftenaadi ibe sirengile of dhe gentrad partaef theafinapprd datenne,i the tstrengtki tal
direction to the fan guard 4 can be ensured and the increase in the

vent i | at i Mgvené serding ekthefan guard d at bead applidation W the emial digedtios thttwen ghand 3
can be suppressed. As a result, contact of the fan guard 4 into the bl ower
fan 3 due‘P 23 Reefnspied epé thegncreadgdn therveytitatidg 4esiganse of §ntfotted nitflnwi Wefremd
required i nput energy of the blower fan 3 are reduced. It should be noted
hat One thAbLeaK Dean beesuppreaseds | bs 17B, 17B ... and the outer ribs 15
17C, 17C ... in the peripheral direction (in other words, the nunber of
ribs) are set 46 amalt, cantheraditho faneguart 4 (ntpigeblowet fan 2ol &fotmatuingof
enters, and the nunber of the inner ribs 17B, 17B ... is set smaller than
t he nunbehe &n geasd dus ewevientsd apd@oise7md. requiBdciapsteertehgy of therblower fan 3 are

reduced.
It should be noted that the intervals of the inner ribs 17B, 17B ... and the outer ribs
15 17C, 17C ... in the peripheral direction (in other words, the number of ribs) are set so that
a foreign matter (fingers, for example) hardly enters, and the number of the inner ribs 17B,
17B ... is set smaller than the number of the outer ribs 17C, 17C ... Because the other
constitution, operation and effects are the same as those in the first embodiment, the
explanation thereof is omitted.
20
(Third Emboediment)
FIG. 12 shows a fun guard of a blower unit according to the third embodiment of
the present invention.
In this case, the number of the extending ribs 17A, 17A ... is set to 12. The
29 number of the outer ribs 17C, 17C ...between the adjacent extending ribs 174, 17A is set
to 2 (m=2). Accordingly, the number of the inner ribs 17B, 17B ... is set to 1/2 of the

number of the outer ribs 17C, 17C... Wherein, the blocking plate 14 may be in the shape



constitution, operation and effects are the same as those in the first

enbodi ment, the explanation thereof is omtted. 20 (Third Enbodi ment) FIG
12 shows a fun guard of a blower unit according to the third embodi ment of
the present invention. In this case, t h&d nunmber of the extendi ng ribs 17A,
17A ... is set to 12. The 25 nunber of the outer ribs 17C, 17C ... between

t he adj ndi ri.bs 17A, 17A.is, set o 2, (m2), Accordingly, the
nunber of OF RECOHHILE ‘??Béﬁlii‘ﬁan&éi%?tﬁbr iSEE‘_%%}B Oﬁfhﬁ'tﬁﬂ%lafzé ﬁésb lmﬁ bbﬁf;ecahg
ter ribs 17 17C, . . erei.n, .the. [ pl ate y be in the shap
(ig of a r%@f%‘%%df gurihiy ﬂmﬁi Ethl?dr‘%Q'é’ﬁ'eﬁ? ‘st r%?@?%ngquth?ﬂ\%?gﬁaﬁd 4
IS i d by the ..increased numher of 't extendi ng ribs . -
Becase. t BT RO A GG P RERad B e WPABEY the exp Rentioarberaat
those in the first enbodi ment, the explanation thereof is omtted. 5

(Fourth E}'?bod’&ﬁﬁﬁ%'nt) FIG 13 shows a fun guard of a blower unit according to
the fourth enbodi nent of the present invention. In this case, the nunber

of the extending ribs 17A, 17A ... is set to 6. The nunber 10 of the outer
ribs 17C, 17C . . bﬁﬁgen the adjacent extending ribs 17A, 17A is set to 4
(nme4) . Accordi r(EPW boflimsa of the inner ribs 17B, 17B ... is set to be

6 smaller than_the nunber of the outer ribs 17C,_17C... \Werein, the

bl ocki ng pl at eFié" Feﬁ‘:l Qs 3 fnggrard efmplewst ueit pecording fethe Wpurth embediment of
arrangenment, the .strength of the fan guard 4 is slightly |owered by the
reduced n@’ﬁ‘@é‘?se%tfm’t’fﬁ’é‘o xtending ribs 17A, 17A ... Because the other 15

constitution, ration and effects are the same as those in the first
enbodi nent, t higﬁﬂiﬁsﬁn%i? rymbeheh e exteadigayibs ddA, 17A ... is set to 6. The number

10 of the outer ribs 17C, 17C ... between the adjacent extending ribs 17A, 17A is set to 4
(m=4). Accordingly, the number of the inner ribs 17B, 17B ... is set to be 6 smaller than
the number of the outer ribs 17C, 17C... Wherein, the blocking plate 14 may be in the
shape of a rectangle. With this arrangement, the strength of the fan guard 4 is slightly
lowered by the reduced number of the extending ribs 17A, 17A ... Because the other

15 constitution, operation and effects are the same as those in the first embodiment, the

explanation thereof is omitted.

(Fifth Embodiment)
FIG. 14 shows a fun guard of a blower unit according to the fifth embodiment of
20 the present invention.
In this case, the outer frame 15 of the fan guard 4 is in the shape of a rectangle.
The number of the extending ribs 17A, 17A ... is set to 12, and the number of the outer
ribs 17C, 17C ... between the adjacent extending ribs 17A, 17A is set to 2 (m=2).
Accordingly, the number of the inner ribs 17B, 17B ... is set to 1/2 of the number of the
25  outerribs 17C, 17C... Wherein, the blocking plate 14 may be in the shape of a rectangle.
With this arrangement, the strength of the fan guard 4 is increased by the increased number

of the extending ribs 17A, 17A ... Because the other constitution, operation and effects



(Fifth Enbodinment) FIG 14 shows a fun guard of a blower unit according to
the fifth enbodi nent of 20 the present invention. In this case, the outer
frame 15 of the fan guard 4 is in the shape of a rectangle. The nunber of

the extending ribs 17A, 17A ... is set 200 12, and the nunber of the outer
ribs 17C, 17C ... between the adjacent extending ribs 17A, 17A is set to 2
(m=2). Accaqrdingly, the nunber of the inner ribs 17B, 17B ... is set to
12 of t S MBaR 45thqsgdn g@r}g cgpbodimpent the-explapation thereelds emitteh bl ocki ng

plate 14 may be in the shape of a rectangle. Wth this arrangenent, the
strength of the fan guard 4 is increased by the increased nunber of the
extending ribs 17A _17A ... Because the other constitution, operation and
effects 20 ar e(Rth Embodymenthose in the first enbodi ment, the expl anati on
thereof is omtted.  (Sixth Enbodinment) FIG 15 shows a fun guard of a

bl ower unit acE¥Fdlhehons a fe easd of @ pBitacerding te ke pixdsembodimerinefi on.
In this case, the outer frane 15 of the fan guard 4 is in the shape of a
rect arf;l ethe pyssentARyABEPnof the extending ribs 17A, 17A ... is set to 8, and
the nunber of the outer ribs 17C, 17C ... between the adjacent extending
ribs 17A, 17A Itisefaseothy quigcdramends of dinfpnyguard Ads inutiseshapé of haettamgle. ri bs
1713, 17B ... is set to be 8 smaller than the nunber of the outer 10 ribs
17C, 17C. The nymehesiof ther gxéenidingoidsny Avl1dAe. . 114 sattp fend thetriventesh f theofuter ribs
rectangl e. Because the other constitution, operation and effects are the
same as tW8sd7Ch -t basweery the adieptsd gkiending ribhd 74x pT Ansstet én3 (meB kdfccpslingly .t t ed.
I ndustrial Applicability 15 As described above, the fan guard of the bl ower
uni t accdheinwgberpiitheingeedent 7B, ilfBentis 8¢t th be §sofalier e theapphbes of the wwerdoor
units of air conditioners, and is especially suitable for outdoor units
havi r]& arfitkfl BIC.r 17s.. andVhesginatherblpeking plate 14 may be in the shape of a rectangle.

Because the other constitution, operation and effects are the same as those in the first

embodiment, the explanation thereof is omitted.

Industrial Applicability
15 As described above, the fan guard of the blower unit according to the present
invention is useful when applied to outdoor units of air conditioners, and is especially

suitable for outdoor units having annular ribs and radial ribs.



CLAIM5 1. A fan guard of a blower unit which is provided with, between a

bl ocking plate (14) arranged at a central part and an outer frane (15)
arranged at an outer periphery, a plurality 5 of annular ribs (16, 16 ...)
arranged coaxially in a radial directidh at predetermined intervals with a
center of the blocking plate (14) as a center, and a plurality of radial
ribs (17, 17 ... ) extending radially fromthe blocking plate (14) to the
outer frame (15) and arranged at reéﬁ} $ntervals in a peri pher al
direction, and which is mounted at an air outlet (9) of a blower unit (A)
having a bl ower fan (3), characterized in that: 10 the radial ribs (17, 17
... ) includes a_plurality of inner ribs (17B, 17B ... extending fromthe
bl ocki ng Pl at e 4 ey of ahlpwenwnit whichénprevided withe betsigpap bitickingtpletn ()d
arranged at regular intervals in the peripheral direction, and a plurality
of outer #rasge{ atacentralzpart and gn euterchipmadSh poanaeiat substenperiphiens eplarlifyn t he
radial_direction to the outer frame (15) and arranged at regular intervals
in the pe?i preta riby (Mot 1on,.) aranasl eorkiailynbier woflial [irectiorent prdsistertit®d 178
... ) is set snaller than the nunber of the outer ribs (17C, 17C 2. The
fan guar dingarvaly aith aogater piithe blockingiphta (14)Hareacentsrj andch phuralitpof radiad ritadi al
ribs (17, 17 ... ) include a plurality of extending ribs (17A 17A ... 20
ext endi ng(ffy &th-t-hexishdiariradially diom (hesablogldng tpdate (14 tof tha roeiter fymeitF)amdanged
at regular intervals in the peripheral direction, the inner ribs (17B, 17B
... ) ar eENgEh algewat intssvels ea pxaimhetil diyeetions afdl Whjch iy mouated at meair ontet ri bs
(17B, 17B ...) and the extending ribs (17A, 17A ...) are arranged at

regul ar i@ ef ¢ hlogver pnit ha) wlﬁ%gbwerﬁnr(éhwh@ﬂapteémﬁinEiha;the outer ribs (17C,
17C ... ) are arranged between the extending ribs (17A, 17A and the outer
ribs 017C, 17cthe radjal @ord (A hel Bxt-privélndesr & pswalipAcf Tawer. 1iby (HFR, a7Banged at
regular intervals in the peripheral direction. 22 3. The fan guard of the
bl ower urfstengingcfrgmpthe bleckineaplater (142¢0 B subsiantial center in the radial direction and

arranged at regular intervals in the peripheral direction, and a plurality of outer ribs (17C,
17C ...} extending from the substantial center in the radial direction to the outer frame (15)
and arranged at regular intervals in the peripheral direction, and

15 the number of the inner ribs (17B, 17B ...) is set smaller than the number of the

outer ribs (17C, 17C ...).

2. The fan guard of the blower unit of Claim 1, characterized in that:
the radial ribs (17, 17 ...) include a plurality of extending ribs (174, 17A ...)
20 extending from the blocking plate (14) to the outer frame (15) and arranged at regular
intervals in the peripheral direction,
the inner ribs (17B, 17B ...) are arranged between the extending ribs (174, 17A
...), and the inner ribs (17B, 17B ...) and the extending ribs (174, 17A ...) are arranged at
regular intervals in the peripheral direction, and
25 the outer ribs (17C, 17C ...) are arranged between the extending ribs (174, 17A
...} and the outer ribs (17C, 17C ...), and the extending ribs (17A, 17A ...) are arranged at

regular intervals in the peripheral direction.



a thickness (t') of the extending ribs (17A, 17A ...) is set greater than
each thickness (t") of the inner ribs (17B, 17B ...) and the outer ribs
(17C, 17C ...). 5 4. The fan guard of the blower unit of Caim2,
characterized in that: a length (D) of 2he extending ribs (17A, 17A ...) in
a flow direction of forced airflow (W fromthe blower fan (3) is set

| onger thgn I%Eg P‘ the inner. ribs (17B, 17B .) and the
outer ribs (17GH€ ard)a fhig bcl%‘@erfqn&\ﬁf@l@‘éb%l"tlilﬁfaé’fe”tz?fbmftbﬁtced air flow 10

5. The fan guard of the blower unit of Claim1 or 2, characterized in that,

one of the anmf‘H Q’i‘dﬁnﬁ?s(f()leg th%ﬁé@ﬂ@ﬁ& 185 @ 7heulTdary) dnsell aeater shym esh

serving as.a of an inner region (Zi) and an outer region (Zo) to
whi ch theth1<fh!i'§$5 (F )tsgﬂqelmgerrlkzﬁ@ﬂ% 1B anangdiee eyerriby (1BE, 11¢C.).17C ...) are
connected, 15 a thickness (t) of the annular ribs (16, 16 ...) in the i nner

region (Zi) increases gradually fromthe central part to the boundary
annul rib (16B), a thickness (t) of the boundary annular rib (16B) is
the great#st, J@ﬁ%&%@@f(m)blweromﬂ@f Ghsimil.sharactsgiz¢dli®hat: | ocat ed out si de
t he boundary rib (16B) decreases and a thickness (t) of the annular ribs
(16, 16 ...) inengid @ref the spiandingzahs (Hey,cbies. ) inomflome dirtdtioneof foncedl ar
ribs (16C), toward the 20 outer periphery. 6. The fan guard of the bl ower
unit of Chiaflow I(“@rfﬂzn th Bloaeer dan (B ds iset lohgar:than cémbr ldngthr(BC) oHhedfindriébs
radial ribs (17, 17 ...) in a rib section on a plane (F) parallel to a
rotary shel7B, é'i@a))@ﬁd th @utsr sibe (171G A7(C3). Jiinghd fiew diveetfom efthe bircecbainflow
rotation axis, 25 and an inclined angle (a,') of the radial ribs (17, 17
.) in t&¥).chord direction changes in the radial direction so that the
incline angle (ax ') corresponds to an inclined angle (ax) of the forced
airfIEQ/v(V\) of the blower fan (3). 23 7. The fan guard of the blower unit
of daim6, characterized in that: a range of the inclined angle CT' of the

radial ribds (17Zhefam guarq of the blayess uni of Gieimaher 2,rabgiacterie®Op thater e t he

inclined angle (a,') is the snmallest at a center between the bl ocking
one of the annular ribs (16) functions as a boundary annular rib (16B) serving as a

boundary of an inner region (Zi) and an outer region (Zo) to which the inner ribs (17B,
17B ...} and the outer ribs (17C, 17C ...) are connected,

15 a thickness (t) of the annular ribs (16, 16 ...) in the inner region (Zi) increases
gradually from the central part to the boundary annular rib (16B), a thickness (t) of the
boundary annular rib (16B) is the greatest, a thickness (t) of outer annular ribs (16C)
located outside the boundary rib (16B) decreases and a thickness (t) of the annular ribs (16,

6 ...) in the outer region (Zo) increases from the thinner annular ribs (16C) toward the

20 outer periphery.

6. The fan guard of the blower unit of Claim 1 or 2, characterized in that:
a chord direction of the radial ribs (17, 17 ...} in a rib section on a plane ()
parallel to a rotary shaft (13a) of the blower fan (3) inclines with respect to a rotation axis,
25  and an inclined angle (@) of the radial ribs (17, 17 ...) in the chord direction changes in
the radial direction so that the incline angle ( &) corresponds to an inclined angle (@) of

the forced airflow (W) of the blower fan (3).



5 plate (14) and the outer frame (15) and is substantially constant in a
predeterm ned region; a decreasing region (Zl) on the blocking plate (14)
side with respect to the constant region (ZO where the inclined angle
(cx') decreases as it goes fromthe bl &3king plate (14) toward the
constant region (ZO; and an increasing region (Z2) on the outer franme (15)
side wth respect to the constant region (ZO where the inclined angle
(cx') increases as it goes 10 tovvard the outer franme (ZO. 8. The fan
guard of the blower unit of Cla 6, characterized in that: the inclined
angel (at”) of Pﬁ@ﬁ%@ﬂbpfmi?bb?v(el‘ﬂmt?faaﬂ)ﬂfeﬁh%fg‘e@rwfﬁliathaénge from 20
degrees to 50 degrees 15 9. The fan guard of the blower unit of Claim1l or
2, charact eri zédangs affihg incliped anghu| Gt of thosadialgibsi@7, 17 )..) iveludesd asangsimie t he
substantial center in the radial direction inclines outward and an

i ncl i ned BAYR4ZY) Bhewertbe inslined antlei( #y) idbe smalisst aisa tanterdispresacheblocking
annul ar ribs 516 16 ...) in avicinity of an outernost periphery. 20 10.
The fah gelaiedldrandiibe putondrmails) astl ivsdistantially canstanh ar aptedetcaniged regiorat -

the outer frame (15) is in parallel to or inclines inward with respect to a
rotary shagoreasingaysion (Lheorbtheackingrplgtg)14)asirtt with respbitrie theanoghteniakgian
outernost annular rib €16A) out of the annular ribs (16, 16 25 ...) is
subst ant i @0) ywhege dhe inslined ianglei (0 dastdasesods ithgoesufren the dieckirig plate (14)

toward the constant region (Z0); and an increasing region (Z2) on the outer frame (15) side
with respect to the constant region (Z0) where the inclined angle (@ ) increases as it goes

10 toward the outer frame (Z.0).

8. The fan guard of the blower unit of Claim 6, characterized in that:
the inclined angel (&) of the radial ribs (17, 17...) changes in a range from 20
degrees to 50 degrees.
15
9. The fan guard of the blower unit of Claim 1 or 2, characterized in that:
the annular ribs (16, 16 ...} located outside the substantial center in the radial
direction inclines outward and an inclined angle () thereof gradually decreases as it
approaches the annular ribs (16, 16 ...) in a vicinity of an outermost periphery.
20
10. The fan guard of the blower unit of Claim 1 or 2, characterized in that:
the outer frame (15) is in parallel to or inclines inward with respect to a rotary
shaft (13a) of the blower fan (3), and
an inclined angle of an outermost annular rib (16A) out of the annular ribs (16, 16

25 ...)is substantially equal to an inclined angle of the outer frame (15).



