Qur Ref.: MD-673 (505543) The preséf® Lhle i on

relates to-a‘fan wherein an out put shaft of an electrggogrtor i £h
extends outside froman outer shell has an end provid ith 4fYe

i mpel | er, 5 a casing suited to such a fan, an electric notor outer

shell suited to such a fan, and a vibration isolating fixing device
suited to such a fan. For exanple, in a crossflow fan shown in
Fi gure 26, an electric notor 31 for rotating an inpeller 30 is
provided on one end of a fan casing 32, and Qk&c@@fuﬂ M 673eq@b@$qggs 33
such as a capacitor for operating the notor 1, and a relay

swi tchi ng i npedance to change the speed of the notor 31 are provided
on the other end. If such a fan swings the fan casing 32 to change a
supply 15 air direction, the notor 31 houses reduction gears 34 of

wor ns and worm wheel s as shown in Figure 27, and the I mpel  er 30 and
the fan casing 32 are noved by the single not or 31. However ,

the fan having such a structure is not good 20 in that not only the
el ectric nmotor 31 is conplicated and

FAN
The present invention relates to a fan wherein an
output shaft of an electric motor which extends outside
from an outer shell has an end provided with an impeller,
S5 a casing suited to such a fan, an electric motor outer
shell suited to such a fan, and a vibration isolating
fixing device suited to such a fan.
For example, in a crossflow fan shown in Figure 26,
an electric motor 31 for rotating an impeller 30 is
10 provided on one end of a fan casing 32, and electrical
equipments 33 such as a capacitor for operating the motor
31, and a relay for switching impedance to change the
speed of the motor 31 are provided on the other end. If
such a fan swings the fan casing 32 to change a supply
15 air direction, the motor 31 houses reduction gears 34 of
worms and worm wheels as shown in Figure 27, and the
impeller 30 and the fan casing 32 are moved by the single
motor 31.

However, the fan having such a structure is not good

20 in that not only the electrlc motor 31 is complicated and

This Sheet Has Been R, ,i
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-2-° expensi ve but also the reduction gears and ot her conponent s
are difficult to maintain. The conventi onal fan has a di sadvant age of
bei ng I arge as a whol e because of the provision of the electrical
equi pnents 33 outside 5 the fan casing 32. In order to cope with these
probl ens, an i nproved fan has been devel oped wherein an el ectric
notor 31 for rotating inpellers 30 and anZelectric notor 35 for

sw ngi ng fan casings 32 are independently provi ded, and wherein the

notor 31 for ekpeakiiie bhe aldol wpel keusc3oandecbhe BRIPL e Or sw ngi ng
the fan casings 32 are arranged side by side as shown in Figure

28. In the | epmpvadntanarel difficallteqy paRALSi33 The toakvudthgnahe notor
35 for swinging the fan casi ngs 32 are arranged around the notor 31
for rotatingfahehakba dickldenatdde alfl being tlaegents @ hdydich befcadse fan to
be shorter than the fan previously stated. The i nproved fan
has created sdmther posisiothefsittie electhniceildegripmegdre®3 cutsisiawt or
35 for swinging the fan casings 32 and the electrical equipnments 33
such as & 2Gheafaei cesimgd 32 -r efayowslern tespepe wothhEhaseoproplems.,
rotating the impellers 30 nakes the width _of the fan | arger,, the
wiring rout edr dmpaoved ife@ baisr begn devedepsd shs@imdd £1854&d% 0 nount
narrow so as to have difficulty in_nounting the electriqalngﬂ%hpnents

33. 25 MO ey do%e TOLAEATONGTEGILET St & s N & &t T m
:{ogg?Legnzgggffpﬁggwégﬁﬁgg_E%EF%%%E%b%tgg %&é“%% éﬁgidentljﬂeues provi ded
provided, and wherein the motor 31 for rotating the
10 impellers 30 and the motor 35 for swinging the fan
casings 32 are arranged side by side as shown in Figure
28. In the improved fan, electrical equipments 33
including the motor 35 for swinging the fan casings 32
are arranged around the motor 31 for rotating the
15 impellers 30, allowing the entire length of the fan to be
shorter than the fan previously stated.
The improved fan has created some problems. The side
by side arrangement of the motor 35 for swinging the fan
casings 32 and the electrical equipments 33 such as a
20 capacitor and a relay with respect to the motor 31 for
rotating the impellers 30 makes the width of the fan
larger, the wiring routes for electrical wiring
complicated, and a space to mount narrow so as to have
difficulty in mounting the electrical equipments 33.
25 Ih many case, a casing suited to such a fan has an

elongated shape. The casing is constituted by two side

plates provided at both ends of the casing, and two

-



-3- opposed gui de plate fixedly extended between the side pl at es
and providing an elongated inlet and an el ongat ed outlet in a

| ongi tudi nal direction. The guide plates are i nwardly curved strip
menbers, and one of the guide 5 plates has a greater width than the other
gui de pl ate. The respective guide plates have respective ends fixed to
the respective side plates. The respective3 gui de pl ates whi ch extend
bet ween the side plates and are fixed to the side plates at the

respective enfipdasi ansildd pIHRPEixcy R Hdd bdwedh xineg & pad he
connections between the gui de plates and the side plates. The nopst

frequently platadopirell pRiieAidp dn e ldigyptadiel il &t esnd Gart el Shger ¢ at es

is soldering, which is carried out as shown in Figures 29 and 30 for

i nstance. 1mutlet Sped flewilyndildaleeliprey eiodn Ng Thee ges 8D Mwhiezh are
receive an edge of one of the guide plates 231, and two proj ecting

pi eces 234 whimtanrdgeicuxeay edge pofmanime st heand one gof dehel @awsdRL33 are

| anced from an inner side of each of the side plates 230 by press

wor ki ng sb avlatdase NHasc &t areater iwidtlvittamfthentlker duide imate The gui de
plate 231 has an inner side of the edge carried on the three
projecting The gisspactige MHdq Riaties thave aspmesviveropeetFteditees
232 by spot welding while the guide plate has an end surface abutted
agai nst the i¥ferreSREEGVe t'?e‘-‘% Rigfiete The respectiyye N iiddespl ate

234 and 11 xedPLe S BRRR (THE AR AT HED B P TR e i ng
side plates at the respective ends has a strip shape,

10 providing firm fixing to the connections between the
guide plates and the side plates. The most frequently
adopted method to fix the guide plates to the side plates
is soldering, which is carried out as shown in Figures 29
and 30 for instance.

15 Specifically, three projecting pieces 232 which
receive an edge of one of the guide plates 231, and two
projecting pieces 234 ﬁhich receive an edge of the other
guide plate 233 are lanced from an inner side of each of
the side plates 230 by press working so as to be located

20 in a circumferential direction. The guide plate 231 has
an inner side of the edge carried on the three projecting
pieces 232 and fixed to the respective projecting pieces
232 by spot welding while the guide plate has an end
surface abutted against the inner side of the side plate

25 230. The other guide plate 233 has an inner side of the
edge contacted with two projecting pieces 234 and fixed

to the respective projecting pieces 234 by spot welding



-4- whil e the other guide plate has an end surface abutted

agai nst the inner side of the side plate 230. In the conventiona
casing, the projecting pieces 232 and 234 have planar surfaces though
t he gui de pl ates 5 231 and 233 have curved inner surfaces. In addition,
each of the side plates 230, and the guide plates 231 and 233 are
difficult to be held at a proper positiond i welding. It is easy to
provi de a m nute gap between the end surfaces of the guide plates 231,

233 and eachwafilichehel @thietde gplideep143@ hbfs b CRBIAG fatConiideet ed in a
swi ngabl e manner to change a supply air direction, there has been a

problemin thghipsd thentiankerbetdecwnft htieerdde plauw f280es of the guide

pl ates 231, 233 and each of the side plates 230 by vibration causes
noi se cal |l ed chatirerthel 3 asassnbi orfEiIxiceg ing ,s prte et alj v img Ipitdmegui de

pl at es 231, 233 and a side plate 230 abutted has created probl ens
in that asserBlyans @3dphiayst pdaand painfeices chough thee idde @dlaresf ter
assenbl y. Al t hough coupling by bending as disclosed in e.g. 20
JP- A- 5277870 23/d 290 Z3§3hsye3cueyedpdnagapsedfigses. Il pAfasienassenbl y by
e.g. welding, t?F te%gg;%ue di scl.osed in the publications can not be
applied to tf&ch of 9% PRBGESNEdlri eRG She S Ese ARt @ 3Foridons do
not confront ch ot her..at the coupl ed_portions between 25 the guide plate
231, 233 and2§%sﬁﬁg %P&Fécﬁéé.to be %eldséﬁeaeﬁﬁﬁ¥¥%§:Hﬂﬁ%ﬁ%?nhéﬁb an out put

shaf t eXtend%%lding. It is easy to provide a minute gap between the
end surfaces of the guide plates 231, 233 and each of the

10 side plates 230. If the casing is constructed in a
swingable manner to change a supply air direction, there
has been a problem in that poor contact between the end
surfaces of the guide plates 231, 233 and each of the
side plates 230 by vibration causes noise called chatter

15 -easily. Fixing by spot welding with the guide plates
231, 233 and a side plate 230 abutted has created
problems in that assembly is complicated and painting can
be done only after assembly.

Although coupling by bending as disclosed in e.qg.

20 JP-A-5277870 and JP-A-63256230 can be adopted to
eliminate assembly by e.g. welding, the technique
disclosed in the publications can not be applied to the
casing without modification because the end portions do
not confront each other at the coupled portions between

25 the guide plate 231, 233 and a side plate 230.

Some electric motors have an output shaft extended

from an outer shell thereof by a long length. For



from an outer shell thereof by a long |l ength. For

-5- ' exanple, an electric notor for rotating an inpeller in a
crossflow fan has an out put shaft 330 extended by an extended | ength
as shown in Figure 31, and an el ectrical equi prent 331, an electric
notor 333 and a swwng 5 nmechanismfor swi nging an inpeller casing 332 are
incorporated in a space provided by the -eXt ended out put shaft. Such a
type of electric notor is used for not only a fan but al so various

devi ces. For exsmmylles, abP-Aectric mAOT ol sIREENP HdevigeeWechid of at es
an inpeller ina 10 refrigerator by an electric notor nounted outside the
refrigerator cuosrsdilow farehect mnc omdpurt Em fn 380 pittended dhafdn ext ended
to pass through an a thermal insulation wal | of the refrigerator. The
| ong out put shdfendedf flemgth as dhiown rigy dtidumxuile, amdppt iekectonicil an
external force 15 during e.g. transportation, and plastic deformation on
appl i cati on @EQuapsenéng3dxt @malleame motor 333 Rnd ¢t e3Win@® not or

di scl osed_in the publication has a structure to avoid shaft whirling.
In the el®ctMeChanismfidr FHNHED @ ildweIher tFRsS B plA2 @t whi ch

extends 20 fromthe electric notor passes rough a guide fornmed in
the thermal PHSHRFGTSRIGT 2THPAGH TSGR e the a?’gﬁeng%c}ﬂ?%ﬁliﬂfcm |
shape, 2nd nag. 301 ngLa! Lal 80 0o o LIRS0l I QUIRg L o ect oo
avoi d the outpuly shally Whld il Rrious 'S BULEe 23,200 " 4G -
5344963 discloses a device which rotates an impeller in a
10 refrigerator by an electric motor mounted outside the
refrigerator wherein the electric motor has an output
shaft extended to pass through an a thermal insulation
wall of the refrigerator. The long output shaft suffers
whirling or flexure on application of an external force
15 during e.g. transportation, and plastic deformation on
application of a strong external force.
The electric motor disclosed in the publication has
a structure to avoid shaft whirling. In the electric
motor of the publication, the output shaft which extends
20 from the electric motor passes through a guide formed in
the thermal insulation wall. The guide is formed in a
cylindrical shape, and has an inner wall at an end
thereof formed with projections to prevent the output
shaft from whirling.
25 The measures to avoid the output shaft whirling by
the guide as adopted in the conventional electric motor

with a long output shaft can not be applied to an



with a long output shaft can not be applied to an

- 6- electric notor which has a driven nenber such as an I npel | er
directly mounted to an end portion of the output shaft thereof. This
I s because the electric notor for a fan as shown does not have an

out put shaft passed through 5 a partition wall and so on. In addition,
el ectric notors whi ch have an outer $hell nade of casting or die
casting nostly have the outer shell assenbled fromtwo parts of a

frame and a lelacketic aobtblr ehipdl hasok wd vend remddeetsich as ard a frame.
Since these parts have to be individually 10 produced, the cost for

preparation dmpelideautidreshél] mosinted thi g end portiod krfatdhen dusghat i ng
fitting devices which interpose a functional nenber between a device
and a supportsshagt thereedberThbsfis beeadsei thet elabsoib mbbpat fon and
couple a 15 fitting portion of the device and the supporting nmenber

by a bolt anda® At shewa Hees wodehpvappn egtputyshiadltepassed digosglon.
Such conventional vibration_isolating fitting = _ devices have a structure
to basicat|y3sRAdHLERCR MWRddkeaBd so omanofRepddibieRt ByeEL¥igeBoUPBFati on
I sol ating menbers 20 for supporting_as disclosed in e.g. JP-U 6067447,
IP-A- 6324650 PANG 3P- RUEST SBell made of cRsEH@IOR KE & GRFEEHTIDNal

oo, S o b B e A a8 A A
supporting %res a%%l ai %r%%ﬂ%\@,cg?:d t?ﬁ{:evei %ra%_tisscgfa téwrc])g end brackets
and a frame. Since these parts have to be individually
10 produced, the cost for preparation of the outer shell is
high.

Vibration isolating fitting devices which. interpose
a functional member between a device and a supporting
member to fit the device to absorb vibration and couple a

15 fitting portion of the device and the supporting member
by a bolt and a nut have been widely applied to wvehicles
and so on. Such conventional vibration isolating fitting
devices have a structure to basically sandwich a frame or
another element by divided vibration isolating members

20 for supporting as disclosed in e.g. JP-U-6067447, JP-A-
6224050 and JP-A-5332381.

In one of the conventional vibration isolating
fitting devices shown in Figure 32 which is used for
mounting a fan 430 to supporting members 421, each of the

25 supporting members 421 is sandwiched by vibro-isolating
members 422, 423 divided as in the publications, a longer

threaded portion of a bolt 425 passes through a hole in



menbers 422, 423 divided as in the publications, a |onger t hr eaded
portion of a bolt 425 passes through a hole in

-7 the vibro-isolating nmenber 423, a nounting hole in the

supporting nmenber 421 and a hole in the vibro-isolating menber 422,
and a nut 428 is engaged with the | onger t hreaded portion to fix the
vi bro-isol ating nenbers 422, 5 423 to-tRe-supporting nenber 421. The bolt
425 has a seat 427, and the | onger threaded portion and a shorter

t hr eaded porthenvabecfdsabdt dngthembekt 428, bat hoahdéagohole int R@eSeat 427.
The bolt 425 which has been fixed to the supporting nmenber 421 has the
shorter threddegopbingonenber fatsandtrbads annbhet vibproolisdlatdagh of
fitting portions 424 of the fan 430. Wen each of the fitted

portions conPERPSTwWEER. t ARdsaarul2428f ishengaped4®bthathe lomgerd26 is
engaged with the holt to fix the fan 430. ) Such conventi ona

vi bration i sBPRERAGIF PPFEAER 48 f3RyFResvébearésalarabpbememberise 422br at i on

i solatin fgttigg devices, are treated indgpendently of the device
to be sugbor%%a RAEPReSLRBPbF A ABREEr 42421 Thedoolt 433 vhas 2o be

fiTred fo tnEahpBarti AG sbe TRRBer e astoRetcPoOBRLONTRES, POFROFORT
b "Suppertafed RofRYbRCReE FoRlha; fa' PReoBRT UGB BRERI 4wt OFL C° 1O
oPheTi 1Y, ERokag s AR G AR, il R T o
vibration isghgbbPfing member 421 has the shorter threaded portion
10 passes through a mounting hole in each of fitting
portions 424 of the fan 430. When each of the fitted
portions contacts with the seat 427 of the bolt 425, a
nut 426 is engaged with the bolt to fix the fan 430.
Such conventional vibration isolating fitting
15 devices create a problem if the vibration isolating
fitting devices are treated independently of the device
to be supported and the supporting members 421, the
device to be supported is independently treated, and the
device to be supported is fitted to the supporting
20 members 421 later on. The vibration isolating fitting
devices are put in the same package as the device to be
supported in such a state that the respective nuts 426
are temporarily coupled to the respective bolts 425 which
has been mounted to the fitting portions 424 of the
25 device to be supported, or the vibration isolating
devices are stored in a parts box and so on. If the

vibration isolating devices are provided in a temporarily



devices are stored in a parts box and so on. If the vi bration

I sol ating devices are provided in a tenporarily

- 8- coupl ed state, mssing of parts can be avoi ded. However when
the vibration isolating devices are nounted to the supporting nenbers
421, the vibration isolating devices have to be di sassenbled from such
a tenporarlly coupled 5 state and be ass@tled in a proper state, making

t he nount i ng operation troubl esonme and deteriorating operability.
I f the vibracoopliesolsatiteg déssiey afeppttts can ibe tahe itk pHokegeras the
device to be supported, sone parts could be m ssing, the

vi bro-i sol at Whgnmshigevdg22ionldss23ting dewipesperey mesettedarith sume parts
are elimnated, creating inproper nounting. The present

i nvention cafuPBOYEingegembess| dRs. Lthe vibriadistf ihsstladtjnetdesticdme
present invention to_provide a space for housing parts between a side
surface of aRavesteuber ddgassespblsad éPTé’Eﬂt SUEEt SFempoarid Yo rpinledaf t
extendin therefrorarbgr a side _surface of an inpeller to_ coIIectlver

arrange e?ectSteLS ]ag,se Bbdest iton3oPrePer sted®. Medudihdhge width of
the fan, inprovi mai nt en nd reduci COst,. 2Q It is a
second obj ecf“oblfltg‘ﬁ’g FPEEEY -] \%ﬁflibgﬁsf)ﬁ‘e an‘{]g%ed:\ﬂ ¥hace for
ROy S e W 1 o s U et o
parts for thﬁn Fhel @%ﬁ@ 5&%&%&e”ﬁ§nEhggd%5fH¥3€§‘%&'Qdﬁﬂorted, some

parts could be missing, the vibro-isolating members 422,

10 423 are not properly used, and some parts are eliminated,
creating improper mounting.

The present invention can solve these problems. It
is a first object of the present invention to provide a
space for housing parts between a side surface of an

15 outer shell of an electric motor with an output shaft
extending therefrom and a side surface of an impeller to
collectively arrange electrical parts for operation of a
fan, reducing the width of the fan, improving maintenance
and reducing cost.

20 It is a second object of the present invention to
provide the space for housing parts for the fan without
difficulty. It is a third object of the present
invention to effectively utilize the space for housing
parts for the fan and simplify mounting of the electrical

25 parts;

It is a fourth object of the present invention to

adopt assembly by caulking to provide a fan casing



25 parts. It is a fourth object of the present invention to

adopt assenbly by caul king to provide a fan casing

-9- capabl e of preventing noise fromgenerating and bei ng pai nt ed
before assenbly. It is a fifth object of the present invention to

| nprove the assenbly of the fan casi ng. 5 It is a sixth object
of the present invention to prevent 4 rong extended output shaft of an
el ectric notor fromwhirling by providing an electric notor W th
a sinple stroepabée df pPreventindt hodobpefronf geheratingpresebeingvention to
not only prevent a |ong extended 10 output shaft of an electric notor
from whi rl i ngabpted beg969iﬁﬁﬁgmbhﬁ-elE%t¥$canﬁiﬁthp@bJQthPEhtbesinple
structure but also reduce c¢ost. It is an eighth object of the present

i nvention t oPpREFRAcIRNEBF46R! R ABPEPVE thecapapmelyt ofedbiei fgnt he cost
for an outer shell thereof 15 and inproving assenbly of the outer shell,

and having tfigS119- outer shell with axial msalignment nininized.

It is a pinth obj ct of the 5 ent |nven ion to rOV|de a vibration
isolating fitti ng déFi BeSE&FBpPRIGEL ©Ff REETEH 5 ﬁn&ﬁqns Cat i ng
menbers to g.p o] w t hout use of
speci al par?ELE%gngaﬁdfgﬁé gx&%@?ﬁ Sgggﬁg gagg % g ?éﬁ? réﬁj@@FOSf t he
present inve n r.a i sol ati ng
fitting deVIggbgdgﬁgggghgoﬁgngPBQE&aﬂgqu EESCXEQC 1;nBra i on isolating
function.  with a simple structure. It is a seventh object of the

present invention to not only prevent a long extended

10 output shaft of an electric motor from whirling by
providing the electric motor per se with a simple
structure but also reduce cost. It is an eighth object
of the present invention to provide an electric motor
capable of reducing the cost for an outer shell thereof

15 and improving assembly of the outer shell, and having the
outer shell with axial misalignment minimized.

It is a ninth object of the present invention to
provide a vibration isolating fitting device capable of
mounting vibration isolating members to a fitting portion

20 in a proper mounting state without use of special parts
and being easily assembled. It is a tenth object of the
present invention to make the mounting of the vibration
isolating fitting device adequate to ensure a required
vibration isolating function.

25 According to a first aspect of the present
invention, there is provided a fan wherein an output

shaft of an electric motor which extends out of an outer



25 According to a first aspect of the present I nvention, there is
provided a fan wherein an out put shaft of an electric notor which

ext ends out of an outer - 10 -

shell has an end provided with an inpeller, wherein the out put shaft
extendi ng out of the outer shell has a great proj ection | ength,
wherein there is provided a nounting = 1®%late through which the output
shaft passes and which 5 confronts a side of the outer shell, and wherein
a space shetlhbasi ag ehdcprocifiepawishianpinpetibdr bevherainhshe
mounting plate and the notor so as to collectively arrange el ectri cal
parts requiredtpor spefht pohendingieout offthe ouber shehtchbadi agdreah
second aspect of the present i nvention, there is_provided a fan
wher ei n out pR¥OsRGEign lengph, gwherethhernt 4F RAP¥RIERt @nBOBRELIBYE bot h
si des of an outer shel]  have respective ends provided with respective
i mpel | ers, mﬁ%@%?nt¥ﬁ@P€haYE15Fo@?ﬂeﬂuFHBtf%haEESP$§§eslﬁnﬁhW@hC§urround

the inpel] d swing to.ch | ir . direction, wherein at -
| east oné of CPREFBHEPUE SAAFTS he GHFTh S4ebhd BAY BPSFRLSoH BPCRel I has

: . | H . h o ded .

o1 ot ot hr ougFORRPERCERE SRECBhiGhE EREFE Bt REPRACEReRe e 2BmpPBrect | on

length passesoandugl Glacaningntfieanste Of as ro!B819ULEL,SHG! !, and
erein a spaceé Tor - housi ng €l ectrrcal parts 1S provi ded” between the

mounting plaierange 80dctBecHR! BArEL BShOreq! k8L bYELY 26HaBgeLAR €l ectric

fan.

10 According to a second aspect of the present
invention, there is provided a fan wherein output shafts
of an electric motor which extend out of both sides of an
outer shell have respective ends provided with respective
impellers, wherein there are provided two fan casings

15 which surround the impellers and swing to change a supply
air direction, wherein at least one of the output shafts
which extend out of the outer shell has a great
projection length, wherein there is provided a mounting
plate througﬁ which the one output shaft with the great

20 projection length passes and which confronts a side of
the outer shell, and wherein a space for housing
electrical parts is provided between the mounting plate
and the motor so as to collectively arrange an electric
motor for swinging the two fan casings and other

25 electrical parts required for operation of the fan.

According to a third aspect of the present

invention, the output shaft of the motor which extends



notor for swinging the two fan casings and other 25 electrical parts
required for operation of the fan. According to a third aspect of
t he present i nvention, the output shaft of the notor which extends

out of the outer shell except for the end is entirely rotatably
covered by a protection sleeve forned with the outer shell in a -
one- pi ece construction, and the protkEtton sl eeve has an end supported
by the nounting 5 plate in the first and second aspects.

Accordi ng tooatf otfir theasptetr sheflieeprepentfor thd rarghtisorenttihelout er shel |
has a spacer projecting therefrom and the spacer has a projection
edge fixed twotatabiliye covemednpypbapeoitectien iglsdevwdriomgled Wwitth adpect s
10 According to a fifth aspect of the present i nvention, the
mount i ng pl apetes BSbedddinnaapne-phecaciconstructsitape awl dhg o be
constituted by a vertical piece confronting the outer shell of the
nmotor and a REGRecidon slegvecbasxaangidy syppsirdiad &Y hsempandiing arly

fromthe _15 verti cal g%ece toward the nmotor, and the electrical parts

are mountad P28t ARofhenéivsit peSl Spress aspadtes - nounting piece in

the first through fourth as Accorﬁigg%to a sixth aspect of
a

_ 1:pect_. _
the present ACRPEETGh B9 e SORTHE AFRRck @ HREEFSLtrical parts 20
rpunted (et SR0GBELRLE ERUTLURGOLAS PRI LA Bddiocnind Mo L S
i nventi on, t@ﬁ%ﬁek?o&ﬂ°$hﬁ?@h@ %@5%@9 B%% %'B¥3jé@gf%h edge fixed to
the mounting plate in the first through third aspects.
10 According to a fifth aspect of the present
invention, the mounting plate is formed in an L-character
shape so as to be constituted by a vertical piece
confronting the outer shell of the motor and a mounting
piece extending substantially perpendicularly from the
15 wvertical piece toward the motor, and the electrical parts
are mounted to both of the vertical piece and the
mounting piece in the first through fourth aspect.
According to a sixth aspect of the present _
invention, the mounting plate has the electrical parts
20 mounted thereon before mounting of the mounting plate in
the first through fifth aspect.
According to a seventh aspect of the present
invention, there is provided a casing for a fan, which
inspires air in a radial direction from a part of a
25 peripheral portion of an impeller rotating therein,

passes the air along the remaining part of the peripheral

portion and blows out the air in a radial direction,

-



inspires air in a radial direction froma part of a 25 peripheral portion
of an inpeller rotating therein, passes the air along the remaining
part of the peripheral portion and blows out the air in a radial
direction, - 12 - whi ch

I ncludes two side plates and a guide plate, each of the side plates
having a substantially di sk shape of sidel2 - portion and a substantially
cylindrical flange outwardly extending fromthe peripheral edge of the
side plate iWhidh gnehudas diwectidm wiatdr dmh,a tdueidpiplkea pé atead rahged
near to the peripheral portion of the inpeller to change a supply air
direction, tH&YFERe Rlatesohasidiog ruibetantially sk dshapetes, sfdeed to
the side plates and keeping the . Side plates apart fromeach other at a
di stance in @GO GG MiSuRs taniial hin erel indmicai engat e twar &hids
confronting the re pecgéve si.de pl ates, each_of the ends, provi ded with
caul king str Lﬁf"ﬁﬁlﬁi% LM, & 5{)?1%1‘3 gzl edge ftheFide fRkEEe dront act
wi th a pekipheral_ .porti.on qf. the side paqrtion of one of the side

pl at es, agseca&hc?xjfgl ée?ﬂiﬁc[ Ruich ﬁf'rf"gtee j’ltad'l'c QL] PR R AFHEEd port i on
of the f t-i on _t.0 contact, with free edge of
the flange, ar%}gmﬁeoﬁerﬁqlr?t%%k%%gael FOIHSG o‘??ttﬁée Sz-[na%ealler il 9%
engaged with | 4 Ure, d the ent_.portion.is bent to
enbrace the fﬁt gﬁlé)gﬁ oi%{alsr}'g t%%#)%tl%rfﬂ t?%e %‘{}ldaee ppllaatl[)ee ef’%toeeré(%lf{l%fbet <t de
plates in a o4 ik plated,dlfixed to the AN P1ULdP Al UMY L PsReet of

t he present
side plates apart from each other at a distance in a

10 confronting state, wherein the guide plate has ends
confronting the respective side plates, each of the ends
provided with caulking structure constituted by a first
abutting surface to contact with a peripheral portion of
the side portion of one of the side plates, a second

15 abutting surface to contact with a peripheral portion of
the flange and a bent portion to contact with a free edge
of the flange, and wherein the flange of each of the side
plates is engaged with the caulking structure, and the
bent portion is bent to embrace the flange so as to fix

20 the guide plate to each of the side plates in a caulking

' state. |
According to an eighth aspect of the present
invention, the flange has a cutout formed therein at a
portion to be engaged with the caulking structure of one

25 of the side plates so as to reduce a projection length in

the seventh aspect.

According to a ninth aspect of the present

-



invention, the flange has a cutout formed therein at a portion to be
engaged with the caul king structure of one 25 of the side plates so as to
reduce a projection length in t he seventh aspect. Accordi ng
to a ninth aspect of the present -
13 - invention, there is provided a casing for a fan, which

inspires air in a radial direction fronraldpart of a peri pher al
portion of an inpeller rotating in casing, passes the air along the
remai ni ng padnventtibe,péhiegiecrial proyigead isoraarithg| fors ulad haseldhin a
radial direction, and whi ch includes two side plates and a gui de
plate, each dnspirestRérsiitte aplratidslhaiineg td ulfstantd algaridick shape of

si de portion, the guide plate arranged near to the peripheral
portion of tRETiphErrdr POstiRangd arsuppiel e miteddimorn &sine, gui de

pl ate extendi ng between the side plates, fixed to the side plates and
keepi ng the SPEESS &b&sadpapdopgorphe remgdEnngt mar tatofa Wistrecioheral
confrontigg state, where t he_side paortion of each of the side plates

has an W5ﬁd&f’g&%b§@@'ﬁeﬁ‘f"tslt§@ Pormed ehédshipsSideqlonweanth 15
et 99° | Qg Y ael apd guLiandl Sendl g I B o Rty 1 he
[eepecti Ve SHAE BLbER A ALIH ol U0 LIRS S e ge
W th an out o5 Pace o ERac BAREY 2y TaRBRA haIde e A haat " th
a free edge @brihenf bangse ER@e@Q%EkEQQChange a supply air direction,
10 the guide plate extending between the side plates, fixed
to the side plates and keeping the side plates apart from
each other at a distance in a confronting state, wherein
the side portion of each of the side plates has an
elongated engagement slot formed therein so as to have an
15 inner edge formgd with a flange outwardly extending in an
axial direction of the fan, wherein the guide plate has
ends confronting the respective side plates, each of the
ends provided with a caulking structure constituted by a
first abutting surface to contact with the inner edge of
20 the engagement slot, a second abutting surface to contact
with an outer surface of the flange and a bent portion to
contact with a free edge of the flahge, the caulking
structure engageable with the engagement slot, and
wherein the flange of each of the side plates is bent to
25 embrace the flange so as to fix the guide plates to each

of the side plates in a cauiking state.

According to a tenth aspect of the present



structure engageable with the engagenent slot, and wherein the fl ange
of each of the side plates is bent to 25 enbrace the flange so as to fix
the guide plates to each of the side plates in a caul king state.
According to a tenth aspect of the present

- 14 - I nvention, there is provided an electric notor wherein an

out put shaft extends out of an outer shell4dby an I ncreased | ength, and
t he out put shaft has an end provided with a driven nenber, and wherein
the outer b5iskehlttibas &hpret ést peovikedyard @lrged rtike metidh wirerionemn

pi ece construction to ratatably cover the entire out put shaft in close
proxi mty thenépotesbeft kxtende end of an outlesr lteiut kyhart .

According to an el eventh aspect of the present 10 invention, the
protecti on shineveasead denghd.f endedha output shafitojhes iash endund and
closely to the output shaft in the tenth aspect., According to
a twel fth aspsevigrd wathr aséfiven membpgeant igge WHRrOid dhssiiter s
constituted by two_outer 15 shell el enents having the sane shape which are
divided & Sheldnhpgag REPFeFtiRe Sasivdifarmead (e igdt pit &aa-

whi ch are made of castin - di e-castin and which . are ., jointed to

conf ront eacP}&FﬁeFPHStr%C%&onA5@oﬁﬁgif Ya Ga¥S% ddift RIS deR ioWPUthe
D 20 PRSI RRn BRI T S L SRS I S o
the output shaft.
According to an eleventh aspect of the present
10 invention, the protection sleeve has an end formed with a
projection around and closely to the output shaft in the
tenth aspect.
According to a twelfth aspect of the present
invention, the outer shell is constituted by two outer
15 shell elements having the same shape which are divided at
an imaginary plane perpendicular to the output shaft,
which are made of casting or die-casting, and which are
jointed to confront each other.
According to a thirteenth aspect of the present
20 invention, each of the outer shell elements has an
abutting surface at which the outer shell elements are
joined, and the abutting surface has engagement
structures formed thereon in a symmetrical relation in
the twelfth aspect.
25 Accorxding to a fourteenth aspect of the present
invention, the engagement structures comprise a

projection and a recess engageable with the projection in



j oi ned, and the abutting surface has engagenent structures forned
thereon in a symetrical relation in the twelfth aspect. 25

According to a fourteenth aspect of the present i nvention, the
engagenent structures conprise a projection and a recess engageabl e
with the projection in _ - 15 -

the thirteenth aspect. Accordingt®?o-a fifteenth aspect of the

pr esent i nvention, the engagenent structures conprise a ridge and

a groove engapealihe nvselmthhespedgie in the thirteenth 5 aspect.

According to a sixteenth aspect of the present I nvention, each of the
outer shell el emdmcorddinigartcow diifteentghemgperty druhed miedent nounting | eg
in a one-piece _construction, and each nounting | eq has an abutting 10
surface at whnyenthienouttde Shepgemraeftsugtaas foaprise a ghigashand
abutting surface has engagenent structures forned thereon in a
symetrical PelFO0d® CRIRYPade Whthhéhe ridgge|ify fFhentdigireantteent h
aspects. According to a seventeenth aspect of the present 15

i nvention® t RSPESts provided a vibration isolating mount i ng devi ce

whi ch uses a bolt_ and nut_to maunt a nount i I ece to a supporting
menber so as to d¥iH ng to qtﬁ%&ﬁﬁﬁﬂﬁqiQﬁfgﬁﬁﬂﬁ#FkﬁéﬂRﬁﬁﬁ%?Eonstituted
by a first . vihro-isaql ating,el enent _arranged.,on one side of the 20
nmount i ng pi e CEVERT 18 e & rcl% \&brt S OIS R eglqer?elhefnenr%s ré’ﬁ'beodl off t he

other side O%égmiﬂgyyﬂfdyﬁé@ @9%n thgﬂnting leg in a one-piece
construction, and each mounting leg has an abutting
10 surface at which the outer shell elements are jointed,
and the abutting surface has engagement structures formed
thereon in a symmetrical relation in any one of the
twelfth through fifteenth aspects.
According to a seventeenth aspect of the present
15 invention, there is provided a vibration isolating
mounting device which uses a bolt and a nut to mount a
mounting piece to a supporting member so as to confront
the supporting member, which is constituted by a first
vibro-isoclating element arranged on one side of the
20 mounting piece and a second vibro-isolating element
arranged on the other side of the mounting piece, which
confronts the mounting piece to the supporting member so
as to interpose the second vibro-isclating element
between the mounting piece and the supporting member,
25 wherein the bolt is passed through the first vibro-
isolating element, the mounting piece, the second vibro-

isolating element and the supporting member, and the nut



confronts the nounting piece to the supporting nenber so as to

I nt erpose the second vibro-isol ating el enent bet ween the nounting

pi ece and the supporting nenber, 25 wherein the bolt is passed through
the first vibro- i solating el enent, the nounting piece, the second

Vi br o- I sol ating el enent and the supporting nmenber, and the nut

- 16 - is engaged with the bolt to-tif§hten the first vibro-

i solating el enent, the nounting piece, the second vibro- i sol ati ng

el enent and tise esuypped wighnmeiebolwheieidigiteen the ofiddre Filssd -

vi bro-isol ating el enent and the second 5 vibro-isolating el ement has one
end forned witdolating edydmemndr,i chle snopparirey pitdad), | tche cospdad | €ibiro-an
engagenent hole forned in the nounting piece and has a t hrough hol e
formed at a demtledlingoretliementhemsbftheo supporatiowptmeanidsebol whexdien edme t he
other of the first vibro- 10 isolating elenent and the second

vi br o-i sol at i9fg e fdmst vibregd sei adrigay enmmenst rand Wikee teegendt he
cylindrical .. supporter in-engagenent and capture, and wherein the
first vib?o-idALR 1P & Emshe lementhdase aed aihriprmed wihp|ating el enent

can be, mount e¢ g lle IDWLING AL ece 50, 10 25 Lo sanduch he munting
EPOATED W N engadlE itte rmept L el e L o o
I sol ating m%tziorﬁ%hd%\gl%e M% 4t 4 Sé:te%%rl tpoor.‘;{:riec;/r(za rlcthereof to

accept the bolt, wherein the other of the first vibro-

10 1isolating element and the second vibro-isolating element
has an engagement structure to put the cylindrical
supporter in- engagement and capture, and wherein the
first vibro-isolating element and the second vibro-
isolating element can be mounted to the mounting piece so

15 as to sandwich the mounting piece therebetween even if
the bolt is not passed and the nut is not engaged with
the bolt.

According to an eighteenth aspect of the present
invention, the cylindrical supporter of the vibro-

20 isolating mounting device works as a stopper to prevent
the first wvibro-isolating element and the second vibro-
isolating element from being excessively compressed in
the seventeenth aspect.

According to a nineteenth aspect of the present

25 invention, the vibration isolating mounting device has a

stopper arranged between the first vibro-isolating

element and the second vibro-isolating element to prevent



the first vibro-isolating el enent and the second vi bro- | sol ating

el ement from bei ng excessively. conpressed in t he seventeenth aspect.
According to a nineteenth aspect of the present 25 invention, the

vi bration isolating nounting device has a st opper arranged between the
first vibro-isolating el ement and the second vi bro-isolating el ement
to prevent - 17 - - 17 - the first

vi bro-isolating el enent and the second vi bro- i solating elenent from

bei ng excessithe figwiprddeed lisvlating tdiemeve ek dte aspemid vibro-
According to a twentieth aspect of the present 5 invention, the stopper
of the vibratlisedatd@datalagpent fnepuineimy dewdess ive forambressed yid ndri cal
shape so as to provi de a bolt passing portion for passing the bolt,
and t he th€osEalei@end @speastnhi ch is shorter than the sum of a
t hi ckness of the first_vibro-isolating elenent and that 10 of the second
vi bro-i sol ati ng SERFHALIN theé hvwRiitdaiith aspechgpecthe present | n
accordan wi.th the firiﬁﬁgnd second aspects, the space for

e &te c&l

col | ect i \(;i| y A ERGORy £ t&e yibratiosydise@ e operation of
(e o0 o BESUIRReen e ot L Qe she | w  the
e ane g BRI 2 L ne 0
el ectrical pahks st3pRE BaQV 08 WtBOUWhich is shorter than the sum of
a thickness of the first vibro-isolating element and that
10 of the second vibro-isolating element in the nineteenth
aspect.

In accordance with the first and second aspects, the
space for collectively arranging the electrical parts
required for operation of the fan can be provided between

15 the side of the outer shell with the output shaft
extending therefrom and the side of the impeller to
reduce the fan in width, improve maintenance and reduce
cost.

In accordance with the third aspect, the space for

20 arranging the electrical parts can be provide without
trouble in addition to the presence of the advantages
offered by the first or the second aspect.

In accordance with the fourth aspect, mounting of
the electrical parts can be simplified in addition to:the

25 preseﬁce of the advantages offered by any one of the
first through third aspects.

In accordance with the fifth aspect, the space for



trouble in addition to the presence of the advantages of fered by the
first or the second aspect. I'n accordance with the fourth aspect,
nount i ng of the electrical parts can be sinplified in addition to the
25 presence of the advantages offered by any one of the first through
third aspects. In accordance with the fifth aspect, the space for
- 18 - arranging el ectrical parts tah8be nore effectively

utilized in addition to the presence of the advantages of fered by any
one of the fidrRENHNGUGH SCtHicRlappatiss can be mord refdmsoridarioe with the
sixth aspect, mounting of the 5 electrical parts or operation for

el ectrical wihidg#esh 10 addid ionmko ftifkﬁ:lfrleﬁﬁi’mf reef dé’@@tdwuﬁﬁﬁ rgdbf or
assenbling in ditjon to the presence of the advantages of fered by
any one 019 t I rreéilt %tYhIaG’ngt?nﬁthfh thepddirst through fqurfdeFRasis with t he

sevent h aspect, assenbly b 10 .caul ki ng ,can be adopt ed to‘ninini§§ t he
occurrence of n ﬁ&cé’é—déﬁ'ﬁet Wlﬁ?b\ﬂh@e%é% IERSGTg WINUEH 18h ofe Y nt ed

bef ore assem|,y. . L.n accordance with the eighth aspect, assenbly of
t he casi n% gtaér}%r?euilr?&'lo?&qun °§d8pﬁr&%lt°61 t‘{‘]n’é ﬁiéé'é:l%c’é:adf Vﬁg@%éant -
advant ages of{.er. . S th. ect . . .n cordance w e
ni nt h aspect%kﬁggéﬁgﬁfagé' %XEE@&E !§§%§5¥H&§'§§5%Fi§ifdfﬁin|n1zebthe
occurrence of i a :Q QL0 n lL.ch is _can be
pointed 0 Casspmnligies 200 JBHO X 18 (LRI I ddabiaglS
offered by any one of the first through fifth aspects.

In accordance with the seventh aspect, assembly by

10 caulking can be adopted to minimize the occurrence of
noise and to provide a fan casing which can be painted
before assembly.

In accordance with the eighth aspect, assembly of
the casing can be improved in addition to the presence of

15 the advantages offered by the seventh aspect.

In accordance with the ninth aspect, assembly by
caulking can be adopted to minimize the occurrence of
noise and to provide a fan casing which is can be painted
before assembly and can be assembled easily.

20 In accordance with the tenth and eleventh aspect, the
output shaft of the electric motor which extends at an
increased length can be prevented from whirling by a
simple structure which is provided on the electric motor
per se.

25 In accordance with the twelfth aspect, the output
shaft of the electric motor which extends at an increased

lengths can be prevented from whirling by a simple



20 In accordance with the tenth and el eventh aspect, the out put
shaft of the electric notor which extends at an I ncreased | ength can
be prevented fromwhirling by a sinple structure which is provided on
the electric notor per se. 25 In accordance with the twelfth
aspect, the out put shaft of the electric notor which extends at an

I ncr eased | engt hs can be prevented‘f%%nTmhirling by a sinple

- 19 - structure which is provided on the electric notor per se,

and the out eStNetureawhiehc dss providechynt det wd esuitmic motomsipdd s enent s
having the sane shape. Cost can be reduced. 5 | n accordance
with the thi PREedtl® ONteTgFhell capy bq comstizayad Dy tohe dosm qwwt red for
t he outer .gell of the electric nobtor can be reduced, and the outer
shel | can ha?@ei sFLEEETNS PaNiaY Fheovedeashemsy Cost gpacibsi on. 10

I n accordance with the seventeenth aspect, the vi bro-isol ating

el enents cant6&95¢nted to the mounting piece in a proper way W thout

need for speci part pr.Qyi di,n he vibratiqn isalating fitting
device with aﬂé’o@d:cadsrsfj&ﬂﬂey.WI%‘stheg t %%ﬁhaﬁ&owotﬁh the ei ghteenth
aspect, the i i L.selati fitting devi an .he praoperly

nmount ed by asseivﬁfﬁ gl%s%?lu%'zggreg?‘séng&% r?é)st e \ﬁungraeﬁeoérior the iosl‘%loearti ng

function in %ﬂ@iltlj[ Q2 (Pel RERLEIBNGHLRE AR pe rLNVAY 2983 LR Ly the

sevent eent h aspect.
shell can have easy assembly and improved assembly

precision.

10 In accordance with the seventeenth aspect, the
vibro-isolating elements can be mounted to the mounting
piece in a proper way without need for a special part,
providing the vibration isolating fitting device with
good assembly.

15 In accordance with the eighteenth aspect, the
vibration isolating fitting device can be properly
mounted by a simple structure, ensuring the vibration
isolating function in addition to the presence of the
advantages offered by the seventeenth aspect.

20 In accordance with the nineteenth aspect, the
vibration isolating fitting device can be properly
mounted with the vibration isolating function ensured in

addition to the advantage offered by the seventeenth

aspect.
25 In accordance with the twentieth aspect, the wvibro-
isolating elements can be mounted to the mounting piece T

in a proper mounting way without need for a special part,



20 In accordance with the nineteenth aspect, the vi bration

isolating fitting device can be properly mounted with the vibration

i solating function ensured in addition to the advantage offered by the

sevent eent h aspect. 25 I n accordance with the twentieth aspect,

t he vi bro- i solating elenments can be nounted to the nounting piece

in a proper nounting way w thout need for2@ special part,

- 20 - the vibration isolating fitting device can have good

assenbl y, andheowmibragioh tiselaithnat ifdrtiise adwigd iddn M@ave godievi ce can

be properly made with the vibration isolating function ensured. 5

I n the draw agsembly, and Foymtdng iof aheensiestion disodashiow i ttiend an

according to first and second enbodi ments of the present i nvention as

a whol e; devicericghr &2 ProperpeT spdet widhithe widresitiarhd shrlatimg 10

portion of the fan according to the first enbodinent is di sassenbl ed

to show t he EHEFFdoPhepsyred. Figure 3 is a perspective view showi ng

sonme of the di sassenbl ed parts of Figure 2 at a different angle;

Figure 41s a frdmt Wi%eW 3W9% the other parts of 15 the driving portion
Figure 5is a

of the f_an accor q_jé._%ﬁto the first s ectierrbod_i rrenst; . _
perspective view g esséhmsHsP YR rPevh i Sharelsa the i ng to the
second e”bOdgg%g%dE%gato first and second embodiments of the present
invention as a whole;
Figure 2 is a perspective view wherein the driving

10 portion of the fan according to the first embodiment is
disassembled to show the inside thereof;

Figure 3 is a perspective view showing some of the
disassembled parts of Figure 2 at a different angle;
Figure 4 is a front view showing the other parts of

15 the driving portion of the fan according to the first
embodiment;

Figure 5 is a perspective view showing essential
parts of the fan according to the second embodiment in a
disassembled state;

20 Figure 6 is a perspective view show in essential
parts of the fan casing according to the second
embodiment before assembling;

Figure 7 is a side view showing essential parts of
the fan casing according to the second embodiment before

25 assembly;

Figure 8 is a side view showing the fan casing

according to the second embodiment;



di sassenbl ed state; 20 Figure 6 is a perspective view show in

essenti al parts of the fan casing according to the second

enbodi ment before assenbli ng; ‘Figure 7 is a side view show ng
essential parts of the fan casing according to the second enbodi nent
before 25 assenbly; Figure 8 is a side view showi ng the fan

casi ng according to the second embodfient;

- 21 - Figure 9 is a cross-sectional view showi ng essentia

parts of the fan Remire Qcocvralienpdressecionmk knbbeky neindwing essentidigure
10 is a cross-sectional view show ng essential parts of the fan casing
accordi ng t o RAEEs&fortdie Bremesdingemccording the Rieporel kmlodiswepect i ve
vi ew showi ng outer_ shell ., elenments of the electric nmotor according to a
third enbodifeFtze 10 1s a cygsfinseabionah slele shewind an outer shell
element 10 of Figqure 11; Figure 13 is a cross-sectional view of
the outer  SSS§ialemarh® Shithe figre cesing according din dhe secandi de
vi ew showi ng an ter .shell el ement of Figure 11 as viewed froma
confronting §ﬂ?¥éﬁi§enf5 si de thereof; Figure 15 is a perspective

vi ew showi ng t he

el.ement Figure 14 as viemeqnf{on1the
confronting shell

Egltjé\*ex;ec el]siadzq’r}eegslpectlve v1ev9 showing outer
elements of the electric motor accbrding to a third
embodiment ;

Figure 12 is a side view of an outer shell element

10 of Figure 11; |

Figure 13 is a cross-sectional view of the outer
shell elements of Figure 11;

Figure 14 is a side view showing an outer shell
element of Figure 11 as viewed from a confronting surface

15 side thereof;

Figure 15 is a perspective view showing the outer
shell element Figure 14 as viewed from the confronting
surface side;

Figure 16 is a side view showing an outer shell

20 element according a third embodiment as viewed from a
confronting surface side thereof;

Figure 17 is a perspective view of the outer shell
element of Figure 16 as viewed from the confronting
surface side;

25 Figure 18 is a side view showing an outer shell
element according to a fourth embodiment as viewed from a

confronting surface side thereof;

-



Figure 16 is a side view show ng an outer shell 20 elenent according a
third enbodi nent as viewed froma confronting surface side thereof;
Figure 17 is a perspective view of the outer shell el enent of Figure
16 as viewed fromthe confronting surface side; 25 Figure 18 is
a side view showi ng an outer shell el ement according to a fourth
enbodi nent as viewed froma confront BAg-surface side thereof;

- 22 - Figure 19 is a perspective view show ng the outer

shel | el enent of Higure UB iss avipenexbdanind heiewnéhominggthe ouserface

si de; Figure 20 is a perspective view show ng the 5 vibration

i sol ating fishiedd edeimentacdofdiovge d& ds fuiewed fmomothersrdntromting

di sassenbl ed st at e; i Figure 21 is a perspective view show ng how to
nmount t KNS Sigistiat i ng el enents according to the fifth

enbodinment; 10 . Figure 22 is an enl arged perspective view of a

potion of the viBr4%h 4&oisatd MEpUSReGHgreleviee showingcohreing to t he
fifth e dinﬁg%; Fi.gure 23 s an end view of the second vibro-

i sol ati ng’ el TR THOCrTNG tiost fd Bl dsibes marording to amyiie 24 is
fitting dovi BURSEBFRIG T & “HeoRieabed 7 Gid monts
Figure 21 is a perspective view showing how to mount
the vibro-isolating elements according to the fifth
embodiment;

10 Figure 22 is an enlarged perspective view of a
potion of the vibration isolating fitting device
according to the fifth embodiment;

Figure 23 is an end view of the second vibro-
isolating element according to the fifth embodiment;

15 Figure 24 is a cross-sectional view showing how to
mount the vibration isolating fitting device according to
the fifth embodiment;

Figure 25 is a cross-sectional view showing how to
mount the vibration isolating fitting device according to

20 a sixth embodiment;

Figure 26 is a perspective view a conventional fan
as a whole;

Figure 27 is a perspective view showing the
conventional fan motor in a disassembled state;

25 Figure 28 is a front view showing a portion of the

structure of another conventional fan;

Figure 29 is a perspective view showing essential



Figure 25 is a cross-sectional view show ng how to mount the vibration
I solating fitting device according to 20 a sixth enbodi nent;

Figure 26 is a perspective view a conventional fan as a whol e;

Figure 27 is a perspective view show ng the conventional fan notor in
a di sassenbl ed state; 25 Figure 28 is a front view show ng a portion
of the structure of another conventi®fat fan; Figure 29 is a
per spective view show ng essenti al

- 23 - parts off a comventiionall ffan casiing heffore assEmdly;

Figure 30 is a side view showi ng the inner surface of a side plate of
the fan casing, Figure 30 Higger side iwlew falmwing evheshiomery suptade on of a
5 conventional fan electric notor; and Figure 32 is a perspective
vi ew showi ngo4 a sideomlane edalthei Srat casingol ating fitting device in a
di sassenbl ed state. Now, a first enbodi ment of the present

i nvention 10 wi Figgededce dished ﬁrr?fkfetvdiqw sheimd g Rartden of a
acconpanygng dravvlngﬁ In Figures 1-4 is shown the fan according
to the FRAYERERRBALEAE e%ﬁétF&ﬁ POtER:| @@y crosstOM/fan

wher ein |npeller 2_rot ;% i_n_elon ated fan ca5|n ., 1 15 inspire air in
the inpellers 2 H@ﬁdf%’ 5 R Pfgspect lﬁ’t,?rlvr}t?é‘?asl 9 éh of each of the

impellers incgnladdbnay vifikhe “O%oi AEiHER Al il HY A 2 radial

disassembled state.
Now, a first embodiment of the present invention
10 will be described in detail, referring to the
accompanying drawings.

In Figures 1-4 is shown the fan according to the
first embodiment. The fan is called a crossflow fan
wherein impellers 2 rotating in elongated fan casings 1

15 inspire air in the impellers 2 from a part of the
peripheral portion of each of the impellers in a radial
direction, and the air is blow out in a radial direction
after having passed along the remaining part of the
peripheral portion of each of the impellers as shown in

20 Figure 1. The fan shown is of a double casing type,
wherein each pair of the impeller 2 and the fan casings 1
is provided on both sides of a driving portion 5 which is
provided at a central portion of the fan to mainly
include an electric motor 3 for rotating the impellers 2

25 and an electric motor 4 for swinging the casings 1.

Since the right and left portions of the fan have the

same basic structure, the structure about only one of



after havi ng passed al ong the remaining part of the peri pheral portion
of each of the inpellers as shown in 20 Figure 1. The fan shown is of a
doubl e casi ng type, wherein each pair of the inpeller 2 and the fan
casings 1 I's provided on both sides of a driving portion 5 which is
provided at a central portion of the fan to mainly I nclude an electric
motor 3 for rotating the inpellers 2 2524nd an electric notor 4 for

SW ngi ng the casings 1. Since the right and | eft portions of the fan
have t he idemmecdiapartss reici Urtss el Sined] used ablodit oonky one of

- 24 - i dentical parts will be explained, and the other one of

t he i denti cdtheardentiddl maitalival edodyitdiecsioe® by theefamence nuner al

t hough explanation will be omtted. : The electric motor 3 which is
arranged i n téferénch imimegrpbrihaugld ¢xplatat ton reilhpeel emsteds provi ded
at the central portion of a frame 6 of the fan in a | ongi t udi nal
direction. The nBrereBetbsiounpter shavhich is arsangadednf tdm both side
surfaces of an outer she]l 8 t hereof as shown in Figure 3, and at

| east oné ofd¥keing PowkiqutS sHaffetate t Hee | Hrpabheronéd if Frgm@e@) has a
greater projection |length. The outer_shell 8 of the notor 3 is

prepar ed by %%s’il?%gcﬁﬂt%ﬁ%rﬁ%%?}?eo%ﬁtf?@“e 6 of ahe; §aE‘oF1§t ftuted by

confronting nment s d|V|d pl ane

per pendi cul %itf“ngman é%‘gﬁ"eéhaf% ?‘Otﬂfe f‘hae? AHEYE &8 %a{ h
surfaces . {QLAEY WID SR s 9L 65, 1P, EXL eDF L QULRULERRTE 7

thereof as shown in Figure 3, and at least one of the
10 output shafts 7 {(the lefthand one in Figure 3) has a
greater projection length. The outer shell 8 of the
motor 3 is prepared by casting or aluminum die casting,
and is constituted by confronting and jointing two outer
shell elements divided at a plane perpendicular to the
15 output shafts 7. The outer shell 8 has both surfaces
formed with axial holes to extend the output shaft 7
outside. Each of the axial holes has an outer periphery
surrounded by a protection sleeve 9 which extends in an
axial direction.. The protection sleeve 9 is formed with
20 the outer shell 8 in a one-piece construction so as to
provide a cylindrical portion having an inner diameter
slightly greater than the outer diameter of the output
shafts 7. A portion of each of the output shafts 7
extending from the outer shell 8 is covered by the
25 protection sleeve 9 except for an end portion with the
impeller 2 carried thereon as shown in Figure 3. The

protection sleeve 9 which covers the output shaft 7



outside. Each of the axial holes has an outer periphery surrounded by
a protection sleeve 9 which extends in an axi al direction. The
protection sleeve 9 is formed with 20 the outer shell 8 in a one-piece
construction so as to provide a cylindrical portion having an inner

di anet er slightly greater than the outer dianeter of the output
shafts 7. A portion of each of the outpu@5shkafts 7 extending fromthe
outer shell 8 is covered by the 25 protection sleeve 9 except for an end

portion wtihdhihg the igpeiler grcpidt bsh thergon Bss shoppofactigure 3. The
protection sleeve 9 which covers the output shaft 7

- 25 - ddeye ngs tdn esrge Elatdeianss tog e ghooii b nDO hwhils anpoefecti on edge
as a small dianeter portion 10 with an outer di aneter reduced in
conpari son wiidmeter reedicedgiporenparison withheheroemainbngspertion 5
Three spacers 11 are formed with the outer shell 8 in a one-piece
constructi oroiv the tproteefelurdrevef the outer shell 8 on the side of
t he out put shaft 7 having the greater protection length so as to

proj ect Brom t heThree spaeexsrihcarsi fermgdswishwihr pHEepr 6heddi 8n sl eeve
9 10 and surround the protection s|eeve 9. The progjectiaon edge of
each of the YHaRePRETNIPLE | RRT TP 1P evElpethe SiQ9RsFUT EACRsOEhEDRoot of

the small dianeter portfion 10 of | t he protection sleeve 9, and has an
bnd Surt noo SersEcERell' £lon Ol side APTRESEuEsRaER T Beving

L-character (2 ;202P& Or SPUN LAY PLALE, 126 0L €O SrSEP08ET EYUESTLRY @
side surface side by side with the protection sleeve 9
10 and surround the protection sleeve 9. The projection
edge of each of the spacers 11 is located at the same
position as the root of the small diameter portion 10 of
the protection sleeve 9, and has an end surface formed
with a mounting hole 12 {(see Figure 3). An L-character
15 shape of mounting plate 15 which is constituted by a
vertical side 13 confronting the outer shell 8 of the
motor 3 and a mounting piece 14 extending substantially
perpendicularly from the vertical piece 13 toward the
motor 3 has the vertical piece 13 bolted to the
20 projection edge of each of the spacers 11 to provide a
space 16 for housing parts, which is held by the spacers
- 11 between the side surface of the outer shell 8 of the
motor 3 and the wvertical piece. The vertical piece 13 of
the mounting plate 15 has a substantially central portion
25 formed with an engagement hole 17 for engagement with the
small diameter portion 10 of the protection sleeve 9, and

the edge portion of the protection sleeve 9 is supported



vertical side 13 confronting the outer shell 8 of the notor 3 and a
nmounti ng piece 14 extendi ng substantially perpendi cularly fromthe
vertical piece 13 toward the notor 3 has the vertical piece 13 bolted
to the 20 projection edge of each of the spacers 11 to provide a

space 16 for housing parts, which is held by the spacers 11 bet ween
the side surface of the outer shell 8 of 2the notor 3 and the vertical
pi ece. The vertical piece 13 of the nounting plate 15 has a

subst anti al | pycehér ahgpgehentn h@be 1ornmed with an engagenent hole 17 for
engagenent with the smal | diameter portion 10 of the protection sleeve
9, and t he adgepporitponlsf fohecprobédnigonhel eevrer9 3i,s asuppent éd

- 26 - by the engagenent hole 17. A capacitor 18 for

oper ati ng t héornotbanging theayotgtionalf speeflangi hbet hotostati onal speed of
t he notor, el ectrical equipnents such as an electric notor 4 for 5
swi ngi ng t heelaAteasphgequirmants swrhghAganeehsatsict BOtor 4 &anging t he
fan casings 1 are nounted _to the nDuntln plate 15 so as to bhe

col | ecti |ySW6HgéBglﬁ ?hgagpﬁéélﬁgs , aP@rahéwépﬁénﬁaF@§ hagism £pgal |y,
the motor 4 is.bo t he vertical gle e 3 an t he capacitor 18,

the rel ay 1§wi§géﬂ8 EhFeF§9 E%§én§5 r@r?| [\ o] nF\H&t&PQCe 14
by bol di ng, t he ff Fi
Y The. motor BhaERc st Feale: Pencglipgrivety #ﬁ&#@a&& cBe SERCE e o

3. The notor

TR St vk st o

to the vertical piece 13, and the capacitor 18, the relay

10 19 and a relay case 20 are fixed to the mounting piece 14
by bolding, utilizing the space 16 more effectively as
shown in Figure 3. The motor 4 includes reduction gears.
The reduction gears have a rotational shaft extended
toward one of the fan casings 1 from a notch 21 formed an

15 edge portion of the vertical piece 13. The rotational
shaft has an edge mounted to a crank 22 of the swinging
mechanism. The crank 22 is coupled to a swinging rod 23,
and a connecting rod 24 coupled to the swinging rod 23 is
coupled to the two fan casings 1, swinging the two fan

20 casings 1 to change a supplied air direction by the
single motor 4. The space 16 and the motor 3 are
entirely covered by a driving portion cover 25 which is
detachably mounted to the fan.

If mounting the electrical parts to the mounting

25 plate 15 is carried out before mounting the mounting

plate 15 to the spacers 11 of the outer shell 8 of the

motor 3, and if main electrical wiring is completed, the



shaft has an edge nounted to a crank 22 of the sw nging mechani sm The
crank 22 is coupled to a swinging rod 23, and a connecting rod 24
coupled to the swinging rod 23 is coupled to the two fan casings 1,
swinging the two fan 20 casings 1 to change a supplied air direction by

t he single nmotor 4. The space 16 and the notor 3 are entirely
covered by a driving portion cover 25 whi2dh-is det achably nounted to

t he fan. I f mounting the electrical parts to the nounting 25

pl ate 15 i s mpamtiedy @itateefld eamin itgedtbhed meinin g circuptabeatd to the
spacers 11 of the outer shell 8 of the notor 3, and if main electrical
W ring is comgietelectiecal parts mounted thereon, operation is - 27 -
mounting-plate 15 can be treated as in a circuit board  wth electrical
parts nount citiheridnt Bpgapasnison with gnepriingdeleCe®hpati son with
mounting el ectrj cal equi pnents_ or_ electrical wiring in a narrow space,
and 5 wiri RAHRAERIY FIHFTTiL WolRdi Hy Joroper apRfet yand Si nce

t he output shaft 7 which extends fromthe outer_, shel |l by a,longer .
onath PHE HeGting Toures ARE T ST SEoRiding 9oniepretebsl LRg si nce

h ' ' d f th | I 9.1 d b h
mounti g pl A C10 Ottt et CRTE /R BRpBOFETt he. out put
haf b h ' t
out put shat (SHS PR | TS LG aibarng: Dot fis cauelbd 8P} chi”

external foree,ds.appl i efbddl 1418 and s HELPUERSNGEL LIS Eade of the

transportation.
protection sleeve 9 is supported by the mounting plate 15

10 through the engagement hole 17 to support the output
shaft at both ends thereof, the protection sleeve can
prevent the output shaft from whirling, flexing or being
deformed even if an external force is applied to the
output shaft during e.g. transportation.

15 As stated, the protection sleeve 9 and the spacers
11 work to ensure the space 16 without interfering with
other functional parts. Since the space 16 is not
exposed to the supplied air and is covered by the driving
portion cover 25, the dirt and dust are restrained from

20 adhering to the electrical parts. In the fan, the space
16 where the electrical parts required for operation of
the fan are collectively arranged can be ensured between
the side of the outer shell 8 of the motor with the
output shaft 7 extending therefrom and the side of one of

25 the iﬁpellers 2, and the motor 4 for swinging the fan
casings 1 is independently arranged, improving

maintenance and reducing cost.



15 As stated, the protection sleeve 9 and the spacers 11 work to

ensure the space 16 without interfering with ot her functional parts.
Since the space 16 is not exposed to the supplied air and is covered
by the driving portion cover 25, the dirt and dust are restrained from
20 adhering to the electrical parts. |In the fan, the space 16 where
the electrical parts required for oper ati8n-of the fan are

col l ectively arranged can be ensured between the side of the outer

shell 8 of the nbsostaked edmwelier, Due poetphafshZfex?ewdiah haer sbicbm and
the side of one of 25 the inpellers 2, and the nmotor 4 for sw nging the
fan cast rgpedtes prrigidentlgnagkh alyeer deénprovemgure themspreaance

and reduci ng cost. - 28 -
As stated eak® ks PIMeeHRPHErdghaR KRR hERreachy the proteqtien
projection length in order to ensure the space 16 is protected from an
external fortkEeNe the %?‘Bt‘i—:lﬁ igHPut shafevt @?S%t‘h%l.’f—lh’é?‘b@?p%eshaft 7
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according t o411 PhESEAly by the mounting plate 15 without the
10 protection sleeve 9, simplifying the structure. The
mounting plate 15 may be mounted to the frame 6 of the
fan. The mounting plate 15 may have plural surfaces so
as to effectively utilize the space 16.
Next, a second embodiment according to the present
15 invention will be described in detail, referring to the
accompanying drawings. In Figures 1 and 5-10 is shown
the fan according to the second embodiment. The fan is
called a crossflow fan wherein air is inspired from a
part of the peripheral portion of the impeller 2 rotating
20 in each of the elongated casings 1 into the impeller 2 in
a radial direction, and the inspired air passes along the
remaining part of the peripheral portion of the impeller
and is brown out in a radial direction as shown in Figure
1. The fan shown is of a double casing type, wherein a
25 pair 6f an impeller 2 and a casing 1 made of sheet metal

is provided on each of the right and left sides of a

driving portion 5 which is arranged at a central portion



15 invention will be described in detail, referring to the

acconpanying drawings. In Figures 1 and 5-10 is shown the fan
according to the second enbodi nent. The fan is called a crossflow fan
wherein air is inspired froma part of the peripheral portion of the
inmpeller 2 rotating 20 in each of the elongated casings 1 into the
inmpeller 2 in a radial direction, amPthe inspired air passes al ong

t he remai ni ng part of the peripheral portion of the inpeller and

i s brown out ofnther #dnakndi decfludesaanskdertiricFmgttoe 203 £br The fan shown
is of a double casing type, wherein a 25 pair of an inpeller 2 and a
casi ng 1 nadsosftangethgetiabeller iLsapdowndedeatrdacmodiort RO4 ifght and | eft

sides of a ) d[iving portion 5 which is arranged at a central portion
- 29 - §V1lpFengatigngaraslgdés agnmeliac tompomengs .2081h0e the rotating
the inmpeller 1 and an electric notor 204 for SW ngi ng the casings 1 as

mai n conponehtghtspRee lehE Portippghefafbel dpn pove She sRmehdasde have t he

sane basiﬁz g structureh the structure about _only one qof identical
parts will bE-ERGFHFRed FRGnTEEHELBEReAPBHE SR1¥hENe of jidemtical parts will

omi ted. - PRYeS i E Be ErBISVREA, (el HhECRTh" RA<s PR Ba o 206 10
oni tted. Pt | cofi8f UPeRhp=t of :
opposi g pl ot 885t A% BRersoEns "Rt HEB8 e bR th semeoma aens e at o

210 eXtendEanﬁ&§%$n§%QQg%iéﬁﬂléﬁaEESn willskgeoﬁk%kgﬁ.206’ havi ng an

el ongated inl et
The casing 1 is constituted by two side plates 206

10 forming both ends thereof in a longitudinal direction,
and two opposing plates of a first guide plate 209 and a
second guide plate 210 extended between and fixed to the
side plates 206, having an elongated inlet 207 and an
elongated outlet 208 in the longitudinal direction and

15 formed so as to be inwardly curved as shown in Figure 5.
Each of the side plates 206 has a substantially disk
shape of side portion 212 with a round hole 211 formed at
a central portion thereof as a bearing, and a
substantially cylindrical flange 213 provided on a

20 circumferential edge of the side portion. The flange 213
extends from the side plate 206 in an axial direction of
the side plate to provide the side plate 206 with
required rigidity. The two guide plates 209, 210 are
extended between and fixed to the side plates 206 to keep

25 the s{de plates 206 apart from each other at a certain
distance in a confronting state, providing the casing 1

for rotatably housing the impeller 2. One of the two



el ongated outlet 208 in the longitudinal direction and 15 forned so as to
be inwardly curved as shown in Figure 5. Each of the side plates 206
has a substantially disk shape of side portion 212 with a round hol e
211 forned at a central portion thereof as a bearing, and a
substantially cylindrical flange 213 provided on a 20 circunferential edge
of the side portion. The flange 213 - 8Rtends fromthe side plate 206 in
an axial direction of the side plate to provide the side plate 206

Wit h r equiirded plisgiad 209, TIEAQ vis guiidler pigdesci2d) Btizdd, atlee wider

ext ended between and fixed to the side plates 206 to keep 25 the side

pl ates 206 apgayide pdmteadiavs lerl atgitwlimal nedge 24 sdsme imlet edge

confronting state, providing the casing 1 for rotatably housing the
i npel l er 2. QvEWsrdlhve hens: in an arc shape as shown in Figure 8, ard30 -
gui de plates 209, 210 is wider than the other, the w der gui de plate

have a | ongi hdd rathefiges therenf iif dhedpnoitudinalvadrecheon in an arc
shape as sho i n, Fi gure 83#fnd has both edges thereof in the
| ongi t udi §a| et tiorrhe $ids &t ates rd &iakonsy ke SR Heal
circunferenti edge thereon, The qther _guide plate 210 i s narrower
t Ihanu t h@a‘iﬂ?e té}ﬁrc?é’q'bl a?g‘ezﬁgheﬁagu&d@o%%tt@d 21 S0 FRTIPrSAS th:n |
th i nl et_.edge out dl ent,, | n arc shape, and h ot h ends

fhereof |n ¢S Gt AamEiAbe Al D T Taptveliinh sotiadiae
ortions 212 rt | I DS t I erent]j edge of each
gf t he side aq{fttglsel}gdél.l% ézfded%‘ga“faol}(ielybekli]eﬁbgalsrggérg)léerggt%ﬁ%%%’ g?rb‘g pl at es

206, the hald It Wi RIRAOA DasLadthdf clkelih s d el §9F £1feq

10 to each of the side portions 212 at a portion inside of

the circumferential edge of each of the side plates 206.
Beforé being assembled to the side plates 206, the

first guide plate 209 has each of both ends thereof in
the longitudinal direction provided with a caulking

15 structure which is constituted by a first abutting
surface 215 to contact with a peripheral portion of the
side portion 212 of one of the side plates 206, a second
abutting surface 216 to contact with a peripheral portion
of the flange 213, and an inwardly bent portion to

20 contact with the free edge of the flange 213. On the
other hand, the flange 213 of each of the side plates 206
which is coupled to one of the ends of the first guide
plate 209 has a cutout 218 formed therein to reduce the
projection length of that portion ({(see Figures 6 and 7).

25 The side portion 212 of each of the side plates 206
which is coupled to the second guide plate 210 has an

engagement slot 220 formed therein to be elongated in a



the longitudinal direction provided with a caulking 15 structure which is
constituted by a first abutting surface 215 to contact with a

peri pheral portion of the side portion 212 of one of the side plates
206, a second abutting surface 216 to contact with a peripheral
portion of the flange 213, and an inwardly bent portion to 20

contact with the free edge of the flange 213- On the ot her hand, the
flange 213 of each of the side plates 206 whi ch is coupled to one of
the ends of tcheclinferegiidd direcpliane t2@Ychds sv G it hak& faorgmRahidderein
to reduce the projection length of that portion (see Figures 6 and 7).
25 The 2ildeeptended Zi2mofineacheaf etige sifdehs atlex 28FEward iwhich is
coupled to the second guide plate 210 has an engagenment sl ot 220
forned t her eithet 8xdaleddngatdeni asashown in Figure 6. Each of both

- 31 - circunferential direction thereof so as to have a flange

219 ext ended ePEsmPEn thenseceage gofidehplattet 236t war de igoupled e dheal
direction as shown_in Figure 6. Each of both . ends of the second guide
plate 210° t oSBECcBIplLed i PREVIAgIswashpparaslking ShrgeduFe Whicdaul ki ng

structure whi,ch s canstituted by first abutting surface 221 to
cont act 1% CAVSHe tpﬁﬁg‘r E¥d geLdEsth é%é‘ﬁé}é&@rr@h‘tr focst 2270 tor comdagit

outer porti of 5P CRE FFRRGec098, Shnka, SHegSeARRrIY Ao OpGit O 225 fo
o e vt e sHEECpTIEs 205, °h LUEshoIAR Ry AdeFag0rall e win
contact with an outer portion of the flange 219, and an
10 inwardly bent portion 223 to contact with the free edge
of the flange 219, and is engageable with the engagement
slot 220 of the side plate 206.
Assembling the two guide plates 209, 210 to the two
side plates 206 is carried out as follows: With respect
15 to the first wider guide plate 209, a channeled portion
which is defined by the first abutting surface 215 to
contact with the peripheral portion of the side portion
212 of one of the side plates 206, the second abutting
surface 216 to contact with the peripheral portion of the
20 flange 213 at the cutout 218 of the side plate 206, and
the inwardly bent portion 217 to contact with the flange
213 is engaged with the flange 213 from outward. The
inwardly bent portion 217 of the caulking structure is
bent to closely contact with an inner peripheral surface
25 of the flange 213, caulking the bent portion and the

flange so as to embrace the flange by the caulking

structure (see Figure 9). With regard to the other end



Assenbl ing the two guide plates 209, 210 to the two side plates 206 is
carried out as follows: Wth respect 15 to the first wder guide plate
209, a channel ed portion which is defined by the first abutting
surface 215 to contact with the peripheral portion of the side portion
212 of one of the side plates 206, the second abutting surface 216 to
contact with the peripheral portion of th¥ 20 flange 213 at the cutout 218
of the side plate 206, and the inwardly bent portion 217 to contact
with the fl angethe fiZ248 gaidsgpbetey thimtiharf bapgeszl3sf carrdeidwaigd. The

i nwardly bent portion 217 of the caul king structure is bent to closely
contact w t htancauhkrther ipherdlyshehacporioaf ahlde thieafeng®3 21Gaeltki ng
the bent portion and the flange so as to enbrace the flange by the
caul ki ng thet cutoute2{8ecefFthyaretBer Witk pdgaed206 the compdetend

- 32 - of the first guide plate, simlar process is carried out

to caul k theasaemblyy bb&ttnﬁnseqnn@unbmt@nmgaﬁgef@qe al6 to cenbactt out
218 of the other side plate 206 to conplete enbly. If the second
abut ti ng surVhes bhe P@réahfzaeit PBrW-Pﬁ Phe ther ﬁéﬁ@tsa 2pdr diSortogTedhe

flange 213 is forned to_have_a w der Ieng&: i.n the axia
direction, S° a§|H?I%?VEaGIWFﬂ@rcéﬁngéhcéFngﬁ G o CHEEE FEVlSlon of
the cutout 218 L t he f However,, _posSi uide plate

206 becones SPRLAEFyCePoRUIEs 78 PR Ce5T386E mWWlﬁ*@&%any&?w F% he
second eToodLIETLLHBSEes e im, phESHEN, RT3 PRBUSLF, BB SRLbiLL

the guide plate 209 becomes slightly troublesome in

10 assembly in comparison with the second embodiment wherein
the cutout 218 prevents the caulking structure from
shifting in the circumferential direction.

With regard to the second narrower guide plate 210,

the caulking structure at one of the ends of the guide

15 plate is engaged with the engagement slot 220 in one of
the side plates 206 from inwardly of the one side plate.
A channeled portion which is defined by the first
abutting surface 221 to contact with the inner edge of
the engagement slot 220, the second abutting surface 222

20 to contact with the outer portion of the flange 219
extending from the inner edge of the engagement slot
outwardly of the side plate, and the inwardly bent
portion 223 to contact with the free edge of the flange
219 is engagement with the flange 219 from outwardly of

25 the side plate. The bent portion 223 of the caulking
structure is bent to closely contact with an inner

peripheral surface of the flange 219, caulking the bent



Wth regard to the second narrower guide plate 210, t he caul ki ng
structure at one of the ends of the guide 15 plate is engaged wth the
engagenent slot 220 in one of the side plates 206 frominwardly of the
one side plate. A channel ed portion which is defined by the first
abutting surface 221 to contact with the inner edge of t he engagenent
sl ot 220, the second abutting surface 2223320 to contact with the outer
portion of the flange 219 extending fromthe inner edge of the
engagenent slpoirtion amd waned|fijlagige o sisdeplattea@ndenel Janvge A9 bent
portion 223 to contact with the free edge of the flange 219 is
engagenent withe destifdiang e 218 funem (wenvdridiurefl025 Whishsirgégapldate. The
bent portion 223 of the caul kin structure is bent to closely contact
with an i nnerthe othsar igsiger @if &ard e de a1 S il kiprpPasss bent
- 33 - portion and the flange so _as to enbrace the flange 219 by

the caul ki ng 1& Fatired Qe ta gk dhe Wliangeddrd t® the eRFpgeneidr edge

{l ange 216 1 Glite Ahagerin SU L BRI (R WIS AP (o
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connecting  g3odP%Ad Ut PHIMREN P HIL Qs I & i A U AP Ss 2R 1210, and
positioning the guide plate 210 during assembly.
10 The casing 1 thus assembled has no gap at connecting
portions between each of the guide plates 209, 210 and
each of the side plates 206, and has the connecting
portions provided with an overlapped structure difficult
to vibrate. Even if the casing is swung to change the
15 supply air direction, almost no noise called chatter
causes. In each of the caulking structure in a caulked
state, the first abutting surfaces 215, 221 and the bent
portions 217, 223 sandwich the side portion 212 of each
of the side plates 206 from inside and outside, and the
20 first abutting surfaces 215, 221 and the bent portions
217, 223 sandwich the flanges 213, 219 to firmly couple
the guide plates 209, 210 and the side plates 206,
providing a structure difficult to vibrate. Since the
casing 1 i1s assembled without spot welding, the
25 respective parts can be painted before assembly.
Painting and keeping of quality at a required level are

easier than painting the assembled parts in a large size.



each of the side plates 206, and has the connecting portions provided

with an overl apped structure difficult to vibrate. Even if the casing
is swng to change the 15 supply air direction, alnost no noise called
chatter causes. In each of the caulking structure in a caul ked

state, the first abutting surfaces 215, 221 and the bent portions 217,

223 sandwi ch the side portion 212 of each34 - of the side plates 206 from
i nside and outside, and the 20 first abutting surfaces 215, 221 and the
bent portions Now21d t20313dsamiwidimerte ddangEn@ 1t 210 poedeéntd y coupl e
the guide plates 209, 210 and the side plates 206, provi ding a
structure di ffvaRtlan wildr fee degiawidachein detaiki moeflersing seorbt kel

w t hout spot welding, the 25 respective parts can be painted before
assenbl y. acoFNANHPR T aESsishg of quality at a required | evel are

easi er than paintin%ﬁthe assenbl ed parts in a | arge sjize.
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301 by an increased I'ength as shown 1 n Figure
electric motor which rotates impellers 302 in a crossflow

10 fan and which has output shafts 303 extending out of the
outer shell 301 by an increased length as shown in Figure
13. The outer shell 301 is prepared by casting or
aluminum die casting, and is constituted by confronting
to outer shell elements 304 divided in two parts at a

15 plane perpendicular to the output shafts 303 and having
the same shape, and jointing ‘the outer shell elements.
Each of the outer shell elements 304 has an end formed
with a hole 305 for outwardly extending one of the output
shafts 303. The hole 305 has an inner side surrounded by

20 a bearing housing portion 306 and an outer side
surrounded by a protection sleeve 307 extending in the
axial direction. The protection sleeve 307 is formed
with each of the outer shell 301 in a one-piece
construction so as to provide a cylindrical portion

25 having an inner diameter slightly greater than the outer
diameter of the extending output shaft 303. A portion of

each of the output shafts 303 which extends from the



13. The outer shell 301 is prepared by casting or al um num di e
casting, and is constituted by confronting to outer shell elenents 304
divided in tw parts at a 15 plane perpendicular to the output shafts 303
and havi ng t he sane shape, and jointing the outer shell el enents.

Each of the outer shell elenents 304 has an end forned with a hole 305
for outwardly extending one of the output33 - shafts 303. The hole 305 has
an inner side surrounded by 20 a bearing housing portion 306 and an outer
si de supksgadebely 30pr dserplanablyevevald?dee tliengriotedid on axi a
direction. The protection sleeve 307 is forned wi th each of the outer
shel | 301 i nS&egNe- pPécexcert Eonsanuendopostian of pech ¢ &heylindrica
portion 25 having an inner dianeter sli htIy reater than the outer

di anet er of PHEPEkt ERALRS U&Fﬁuﬁh§héﬂpeé Aogoﬁﬁi@nd@ﬂven megdpely of the
out put shafts_ 303 g@ ﬁh extends fromthe_ | )

- 35 - 86‘?6&9 EPFTSETE RS ?BPHPaBFyFéS\Véﬁeé?’by The pretection

sl eeve 3 g gt g§7aB ghﬁgrtlon of ea of , output shafts with
t he i npel §5V&s A7 nBBFT Perip FVé&ftﬁeP€8ﬁe§§l§ﬁbW@9€h Flgure
13. The prot e 0 |nn r.operiph f a projectio
edge thgﬁéggBFoFggge%i%ﬁtﬁ §g§EFF gog 8amn ngnénﬁEEFane the
ext endi ng ou t : 303 ag of the outer shell elenents 304
has two nnun?ﬂﬁ eihgkaﬁggSO%BSug ?Eﬁégd Qlde by side in a circunferenti al

10 direction thea&eﬁ 8¢ fBel BuPEPL) 8RE11 Nedchadial 38" BSL W0 mounting

legs 309 arranged side by side in a circumferential

10 direction thereof so as to project in a radial direction
for mounting of the electric motor. ERach of the outer
shell elements 304 has an abutting surface 310 formed
with an engagement structure of projections 311 and
recesses 312, which are symmetrical with each other with

15 respect to a center line of the outer shell elements 304
as shown in Figures 14 and 15. The engagement structure
may be constituted by ridges 313 curved in the
circumferential direction and grooves 314 engageable with
the ridges as shown in Figures 16 and 17. Each of the

20 outer shell elements 304 has three flanges 316 arranged
side by side at portions near to the abutting surface 310
thereon in the circumferential direction, which have
holes 315 to tighten therethrough in such a state that
the outer shell elements 304 are jointed at the abutting

25 surfaces 310 thereof.

The outer shell 301 of the electric motor is

constituted by confronting the outer shell elements 304



for mounting of the electric notor. Each of the outer shel | el enments
304 has an abutting surface 310 forned W th an engagenent structure of
proj ections 311 and recesses 312, which are symetrical with each
other with 15 respect to a center line of the outer shell elenents 304

as shown in Figures 14 and 15. The engagenent structure may be
constituted by ridges 313 curved in the 36 -circunferential direction and
grooves 314 engageable with the ridges as shown in Figures 16 and 17.
Each of the h2@iogt éheskelnk ehepent so804chaagt ihee abhanges 316 tacesnged
side by side at portions near to the abutting surface 310 thereon in
t he circunf eBéft chergpfetpi biingheshhhafethe enigelgemedts stteudtgtitesn

t heret hrough in such a state that the outer shell elenments 304 are
jointed at tR&atabenoragmers suff ségbteminghéheofflanges 318 ofheasit &f shel |

301 of the electric nmotor _is constituted by confronging t he outer
shel | el enent§e3zgrter shell elements with bolts. Each of thggoutput

havi ng the sane sha cant cti&ggthe abutting surfaces 310 thereof to

bring each oﬁhﬁﬁéseﬁéggéﬁe S RLHEEFHLESMOtOr BTSSP lahd ti ght eni ng
the fl 6 of h of .th t [l el t ith bolts. Each
of “the oot pullEEUgRathS B59tGELiRE SLEETR: O 0ot SrblEon o RS

th h th tecti | 7 h h .ed f d

wth the ori SaNenEntRel yETA Al ardNEaARptlE SURSEL che HESA 0,
can be produ?gq W 'i‘ﬂe%ﬁi:@?l)ghell 3@P'Qan%éipgoaaésggwthe%gegggget of the |

engagenent structures rmed on the abuttfng surfaces 3 s to
mold. During assembly, engagement of the engagement

10 structures formed on the abutting surfaces 310 leads to
positioning of the outer shell elements 304, making the
positioning easily without use of e.g. a surface plate.
Since the outer shell is constituted by the two outer
shell elements 304 having the same shape, the mounting

15 surfaces of the mounting legs 309 can be made flat
easily, and the outer shell elements are difficult to be
out of alignment, providing the outer shell 301 with good
assembly precision. Since each of the output shafts 303
which extend out of the outer shell 301 has almost the

20 entire portion covered by the protection sleeve 307, the
inner wall of the protection sleeve 307 prevents the
output shaft from whirling or flexing even if an external
force is applied to the output shaft during e.g.
transportation. In particular, the provision of the

25 projection 308 on the protection sleeve 307 at a portion
near to the output shaft 303 can constrain even slight

whirling of the output shaft 303. The provision of the



positioning of the outer shell elenents 304, meking the posi tioning
easily wthout use of e.g. a surface plate. Since the outer shell is
constituted by the two outer shel | el ements 304 having the sane shape,
the mounting 15 surfaces of the nmounting | egs 309 can be made fl at

easily, and the outer shell elenents are difficult to be out of
alignnent, providing the outer shell 301 wi‘thh good assenbl y precision.
Si nce each of the output shafts 303 whi ch extend out of the outer

shel | 301 hapmitmstidrhes 1&Oramt? raa pord | @nteovenell 301 hienpaodeeti on

sl eeve 307, the inner wall of the protection sleeve 307 prevents the
out put shaft Hiasge whing tnege oirorf |eaa myl revreie ¢ f L i ext bomal requizédree s
applied to the output shaft during e.g. transportation, In particular,
the provisiorkhf ittallbing ojaaat o 308 ©ie thet¢F otaed | RFoviéeve 307 at a
portion near to the output shaft 303 can constrain even slight
whirling of tHERARDHUEESHIYT SERA BRS HHOASTIRPBS thecomparison with

- 37 Brotection | eeves 7 on the outer shell 301 .in a one- pi ece

const ruct Pon T &IPSR MHFZRMT | FAR3HG hOFRRRA T AF € 0159 E@ nREEYiRRRI PRAY
| ocation of t tor, and provide.a . Sjnpler structure and easier
assenbly in ¢ ?s%t%q't h&‘% & c%rs%“vm]r%irﬁ?%epar ate nenbers are used to
prevent each of, th p fts fromwhitlin ach _of the
protection sIeeveE%%g %ng%% ﬁ%ﬁ?@%tﬁ§?h£feevet é5oﬁ?%rb§thFm§§1Wlt8

constituted by, diyided PATS 30N onst 1 ALOIEY 8L $1 &Y S iBYs De fHVi ded on

an electric notor
protection sleeve may be provided on an electric motor

10 which has a single output shaft 303 extending therefrom.
The protection sleeve may be applied to an electric motor
which can be used as a driving source for various devices
wherein a drivgn member is not the impeller 302.

In Figures 18 and 19 is shown the electric motor

15 outer shell according to a fourth embodiment. As seen
from these Figures, the electric motor outer shell
according to this embodiment is the same as the electric
motor 301 according to the third embodiment in terms of a
basic structure. Parts identical to these in the third

20 embodiment are indicated by the same reference numerals
as the third embodiment, and explanation of these parts
will be omitted.

In the electric motor outer shell according to this
embodiment, engagement structures like those provided on

25 the abutting surfaces 310 in the third embodiment are
provided on opposed surfaces of the mounting legs 309 of

the outer shell elements 304 in a symmetrical relation.



10 which has a single output shaft 303 extendi ngtherefrom The
protection sleeve may be applied to an electric notor whi ch can be
used as a driving source for various devices wherein a driven nenber
is not the inpeller 302. In Figures 18 and 19 is shown the
electric nmotor 15 outer shell according to a fourth enbodi nent. As seen
fromthese Figures, the electric notor oeud@r~shell according to this
enbodi ment is the sanme as the electric not or 301 according to the
third enbodi mewrth iof tdreTengfagement shasict ustesueiddordiRy teo idgrgical to
these in the third 20 enbodinent are indicated by the sanme reference
nuner al s emgpodilventhiisd comsaditniet], bynd expljaratiicon 3df7 tdese parts

will be omtted. In the electric notor outer shell according to
this enFegiessnt3 1 Se spagoeeinl eswilidt hes prickiedtiese prheyidedenticdb the
abutting surfaces 310 in the third enbodi nent are provi ded on opposed
surfaces of @He fentieseSSegse3agrenged int ke syumertrsivelll rslledrts 304 in a
symmetrical rel ation. - 338 -

Each of the #i§Rgemsmecdt tocithcesensesr diing ©of tulies outer shsddi ment is
constityted by a prg tiogn%}7 and a . recess 318 engageable with the
proj ection, EHENG% ﬁon. th&nQrPH§CFé8@5§1§réSaBﬁQY G 1Pt one
Syt oal 2 e oosd i el SREk, L0l e coni 05 ol e guter onel
200 Chen e R SR el AP W e el S PO G e
engagenent SlhlCliHt®% shell element. The engagement structures

10 according to this embodiment can offer advantages similar
to the engagement structures according to the third
embodiment. According to this embodiment, the mounting
surface of the legs 309 can be made flat more easily.

The outer shell 301 according to this embodiment may also

15 Thave the engagement structures on the abutting surfaces
310 according to the third embodiment.

Now, a fifth embodiment of the present invention
will be described in detail, referring the accompanying
drawings.

20 In Figures 20-24 is shown a vibration isolating
fitting device according to the fifth embodiment which is
suitable to the fan according to the present invention.
The vibration isolating fitting device is used to mount a
device 401 such as the fan according to the present

25 invention to e.g. ceiling. As shown in Figure 20, the

device 401 has a plurality of mounting pieces 402 in a

flange shape, which are coupled to mounting flanges 403



10 according to this enbodi mrent can of fer advantages simlar to the

engagenent structures according to the third enbodi nent. According to
t hi s enbodi ment, the nounting surface of the legs 309 can be nmade fl at
nore easily. The outer shell 301 according to this enbodi nent may al so
15 have the engagenent structures on the abutting surfaces 310
according to the third enbodi nent. -39 - Now, a fifth enbodi nent of the
present invention Wl be described in detail, referring the
acconpanyi ng?S SUPRPBAW Rgsnembers such|asFrheresi20ng4 i Zaghodh @i brati on
i sol ating fitting device according to the fifth enbodi ment which is
suitabl e to THePPERIBECRIBATRY 1D TRCPHPEsEAt 2) APEREFBARNAING MPRBLINEr at i on
isolating fitting device is u to_nmount a .device.401 such as the fan
accordi ng toEiﬁﬁgﬁr%¥eﬁtb°§% Eggv%ﬁ@i%nnPB épa.wééplﬁng}rsﬁsV§96ﬂﬁ in

Fi 20, th . _devij 401 I ity of nmounting _pieces 402 in a
f:gﬁég shape%gﬁk?ﬁﬁn%séiggﬁﬁFe@ggzaﬁg5ﬁ?%%§gFﬁaﬁé8§ozé§ng“eag |

Lt S, S RURERE 10 TEIRELS. OB LhEER | e EaE gL Lhe

supporting preces’rs ¢ 0-a corresp no i ng flange by a

bol t 406 a”%@uﬂ‘:‘irﬁﬂ%i%‘éé@ Bobi L8k 4%{3930& the igjxét{}h@&hgg f%%ﬁﬁ%”%ﬁ“ and a

second vi bro-1sola el enent I'nt er pose erebet wee ach of the

T oot FEe R ERShasiacinbhe WULLDGH sneecdOl: gt
to be in aligRaRNtnheaEH1OtH@6.-s0 as to be in alignment each other.
The first vibro-isolating element 404 and the second
10 wvibro-isolating element 405 have the same basic
structure. As shown in Figure 22, each of the first and
second vibro-isolating elements has an elastic material
409 such as a vibro-isolating rubber and a spring
offering a vibro-isolating function, which has both end
15 surfaces sandwiched by metal fittings 410, 413, 418. In
the first vibro-isolating element 404, the elastic
material 409 in a cylindrical shape has an end formed
with the metal fitting 410 in a disk shape and the other
end formed with the metal fitting 413 which has a sleeve
20 shape of cylindrical supporter 411 extending from a
central portion thereof. The elastic material 409 have a
cylindrical projection 419 formed thereon, which is
arranged in the cylindrical supporter. The disk shape of
metal fitting 410 has a through hole 412 formed therein
25 to pass the bolt 406. The elastic material 409 has a
central hole 417 formed therein to have a greater

diameter than the through hole 412. The central hole 417



The first vibro-isolating elenent 404 and the second 10 vibro-isolating
el enent 405 have the sane basic structure. As shown in Figure 22. each
of the first and second vi bro-isolating elenments has an el astic

mat eri al 409 such as a vibro-isolating rubber and a spring

offering a vibro-isolating function, which has both end 15 surfaces
sandwi ched by netal fittings 410, 413, 2180 -In the first
vibro-isolating el enent 404, the elastic material 409 in a cylindrical
shape has anT™&¥d Brifdred so \ig Hq RCIRRtIa f$TePPRE 4416 i n Tadi sk shape and
t he ot her end formed with the nmetal fitting 413 which has a sleeve 20
shape of cyl iw&ﬁ%l%ﬁgﬂﬁ%rﬁﬂ“eﬁ%(ﬂrhg“ﬁ%‘élamete*’éefﬁﬁl?%h peR tion
thereof . The el asti¢c material 409 have cylindrjcal projection 419
formed ther eSHESkhi%IF iqRgagemept ah@é‘d ‘%abr? tHe VI IRAIPSRGPOIer. The

di sk shape of netal, fitti 410 has a through hole 412 forned therein
25 to pass tHE t?ollter&i—%gl. SRS R SR R C IRft tera il (g’é)QQ'F‘%sm‘é}mtlngc%%ﬁ‘F%l hol e

417 fornmed t in reat . .di anet.er than the through hole
412 The gen??%ﬁ hgbg ggggnﬁrQCg§ %&o;ectlonIETé og 13 élastlc - 40 -

may be formed, 548511 Q@ et RRES [ jcal. support
411 has an outer Igi aneto?r:cl:é;ofulghtsét% lll;ltjan(r%?re-r(”h%%h]é %%g%%aréﬁnh%lecétlgs of a
nmounti ng pi eGe§y ter. and a length enough to project out of the nounting

piece 5 402. The cylindrical projection 419 of the elastic mat eri al
409 is fitted the imnefe Waldor®l il £WdIIHE G elemerSUM ! & he

In the second vibro-isolating el enent 405, the

cylindrical elastic material 409 has both ends formed

10 with the metal fittings 410 and 418 in a disk shape. One
of the metal fittings 410 has a central portion formed
with the through hole 412 to accept the bolt 406. The
other metal fitting 418 has a central portion formed with
an engagement hole 414 to accept the cylindrical

15 supporter 411 of the metal fitting 413 of the first
vibro-isolating element 404. The engagement hole 414 has
projections 415 inwardly projecting from opposite
locations thereof to slightly reduce the diameter of the
engagement hole as shown in Figure 23. The projections

20 415 can be elastically deformed to be caught on the
periphery of the cylindrical support 411 when the
cylindrical supporter is passed into the engagement hole.
The elastic material 409 has a central hole formed to be
constituted by two stepped portions, one of which has the

25 same shape as the engagement hole 414 in the metal
fitting 418 and the other 420 of which is formed to have

an inner diameter enough to accept the bolt 406. The



cylindrical elastic material 409 has both ends forned 10 wth the netal.
fittings 410 and 418 in a disk shape. One of the netal fittings 410
has a central portion fornmed with the through hole 412 to accept the
bolt 406. The other netal fitting 418 has a central portion fornmed

W th an engagenent hole 414 to accept the cylindrical 15 supporter
411 of the metal fitting 413 of the first#l - vibro-isolating el enent 404.
The engagenent hol e 414 has projections 415 inwardly projecting from
opposite latventponsiohmet20fof otls¢i ghttyaledate nhy deafetwecofot he
engagenent hole as shown in Figure 23. The projections 20 415 can be

el astical | y detephethe osbedrenghiton T engaggeenphirele ofl4het2gl i ndri cal
support 411 when the cylindrical supporter is passed_into the
engagenent hBr@jectionghld|ardehepterihnl 4bolaasnatBenelaFth6l e formed to
be constituted by two stepped portions, one of which has the 25 sane
shape as t he®ahgaiRheh®? norelnd 4th¢ sHBenghape as Cthet BRERI8T8 ankCLRe

ot her 42Q of ich is_formed to have an i nner di aneter enough to
accept the bit4 BBRVigRean engagement structure to put the - 41 -

| atter portign 42Q_of %he centr al Q ie.nag be forned_t accept the

stopper ' 416. CThEOBRECREnEOREF € 415! HeenSsooBpEF eablonigPst8Sand « he
tral hole int ' i al navi ; th

engagerent ol 6 SIS TSBFES! dioks Bhothdrele P heleb IR 3F ickRe e

oL e EFBETLEEd et SOAOEERLE ok B Ehac in che sdBagent

vibro-isolating element 405 have the stopper 416 in a

10 sleeve shape arranged therein (see Figures 22 and 24).
The stopper 416 has a central portion formed with a
through hole to accept the bolt 406, and has_an end
contacted with the inner edge of the hole 417 in the
projection 419 of the first vibro-isolating element 404

15 and the other end arranged in the hole 420 in the elastic
~material 409 of the second vibro-isolating element 405
with a gap 431. The cylindrical supporter 411 may be
provided on the second vibro-isolating element 405, and
the engagement structure may be provided on the first

20 vibro-isolating element 404.

The vibration isolating fitting device having such a
structure is used so that the firsﬁ vibro-isolating
element 404 has the cylindrical supporter 411 passed into
the engagement hole 408 in each of the mounting pieces

25 402 from one side of the mounting piece so as to be
projected from the other side of the mounting piece 402,

and the stopper 416 is inserted into the projected end of



first vibro-isolating element 404 and that in the second.

vi bro-isolating el ement 405 have the stopper 416 in a 10 sleeve shape
arranged therein (see Figures 22 and 24). The stopper 416 has a
central portion formed with a t hrough hole to accept the bolt 406, and
has an end contacted with the inner edge of the hole 417 in the
projection 419 of the first vibro-isolatifg el ement 404 15 and the ot her
end arranged in the hole 420 in the elastic mat erial 409 of the second
vi bro-i sol at itlhg elvérimetri4e8. suppowittey d ldapird3ill thiee shodpwelr i oa$ Support er
411 may be provided on the second vibro-isolating el ement 405, and

t he engagenendscopda@tedmii the theowadad drittHend i+t oDk bFb-$&ol ati ng
el enent 404. . The vibration isaolating fitting device having such a
structure isVG§€@T§§QL%&lQQH?hﬁm@§¢~viBﬁ&eréﬁéﬁhnﬁhe encIGERERt 404 has
the cylindrical supporter 411 passed into t he engagenent hole 408 in

each of the r?&&hﬁthﬁfepi%fcé’é'le FLCATS f"'rlé?ﬁ%‘riieg%]i%télréﬂ { _%‘hnﬂ%gli)i ece so
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supporter 4lbildhent ac3AndwicRnilecARENt iRg RAAGSHIZNCINRRN NG TSt
Vi br o- i solating el enent 404 and the second vibro-isolating
has the periphery elastically caught by the projections
10 415 of the engagement hole 414 to bring the first and
second vibro-isclating elements 404, 405 in coﬁpling,
providing coupling difficult to be easily disengaged (see
Figure 21). Then, the metal fitting 410 of the second
vibro-isolating element 405 is contacted with each of the
15 mounting flange 403 as the supporting members, the
engagement hole 408 in the mounting flange is aligned
with the through hole 412 of the second vibro-isoclating
element, the bolt 406 is passed through both holes, and
the nut 407 is engaged with the bolt to fixedly clamp the
20 first vibro-isolating element 401, the mounting piece
402, the second vibro-isoclating element 405 and the
mounting flange 403, mounting the device 401 in a
vibration isolating state.
If the bolt 406 and the nut 407 are excessively
25 tightened, the elastic material 409 in each of the vibro-
isolating elements is excessively compressed, reducing

the vibration isolating function. In the vibration



el ement 405. At this time, the cylindrical supporter 411 has t he
periphery elastically caught by the projections 10 415 of the engagenent
hole 414 to bring the first and second vi bro-isolating el ements 404,
405 in coupling, providing coupling difficult to be easily di sengaged
(see Figure 21). Then, the netal fitting 410 of the second

vi bro-isol ating el enment 405 is contacted #th each of the 15 nounting

fl ange 403 as the supporting nmenbers, the engagenent hole 408 in the
mounti ng fl angelissialg et ing deatiide,t hehd e hdles 412 eaxigtihevisiedond

vi bro-isol ating el enent, the bolt 406 is passed through both hol es,
and t he IisutsMGTars Wrgadde wiurh athalmlthiackfesed y Tlanpizde 20
first vibro-isolating el enent 401, the nounting piece 402, the second
vi br o- i sol at P8 drsiaUor a&demend 404 anslirthialy 9§ aie SOHNGOEHRE g t he
device 401 in a ~vibration isolating state. ) 1f the bolt 406
and the nut 40Platdng@lenard w025 Ipi §heeragde Che cdCeSSidenaterial 409 in
each of the vibro- i solating . elenments is excessjvely conpressed,

reducing °  “YHESRBKGL i i9H &A@ Gt i 9heT PR vi Bttt dPPer
s shorter tHP FHERRADE (e TN CIGERE R PO oT g ©f hR ROt cbhe i ng
eLemont 404 S Ul P SRR arcvon SR UG TR A5 11
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the vibration isolating function is mainly offered to

10 wvibration in the center line direction of the bolt 406,
the projection 419 of the elastic material 409 in the
cylindrical supporter 411 effectively functions to
vibration in a direction perpendicular to the center line
of the bolt 406.

15 The vibration isolating fitting device can be
supplied in such a state that the first and second vibro-
isolating elements 404, 405 are mounted to each of the
mounting pieces 402 to the device 401 in a proper
mounting way as stated earlier. The vibration isolating

20 fitting device has not any need of remounting the vibro-
isolating elements in a proper mounting way during
mounting of the device, and provides simple mounting
operation and good operébility. The vibration isolating
fitting device can be free from an improper mounting

25 wherein the first and second vibro-isolating elements
404, 405 are eliminated.

In Figure 25 is shown the vibration isolating



and the nut 407 inpossible, preventing the bolt 406 and t he nut 407
from bei ng excessively tightened. Although the vibration isolating
function is mainly offered to 10 wvibration in the center line direction
of the bolt 406, the projection 419 of the elastic material 409 in the
cylindrical supporter 411 effectively functions to vibration in a
direction perpendicular to the center |ing= ~ of the bolt 406. 15

The vibration jisolating fitting device can be supplied in such a state
that the firdtitdids s iancerding Yool atixth eerehimer0d, A0S emre
mounted to each of the ~  nounting pieces 402 to the device 401 in a

pr oper G iThE SR Rirasat s FiNtdy emidinenttiah thelsanag 20
fitting device has not any need of rempunting the vibro- . isolating

el enents in %’aﬁ‘rlézpegrtrm{ri%@ S frififgr embodigpnt ng IsentHeadewadd;s and

Cealating S (G e d bR BRI O TGP PRty 25
ol mnat et oA AT GBS S8 Tag e ted e ol ndng
Fi gur oS, -t he TR rR eSS RO AR oL B Rt ructure as (he
fifih embod Ment . fflRHd CAb ALY iso1didaat dind Nedidd Nanbodipent are

indi cated by the S same reference nunera and
expl anati on @ theseiBaH e¥ddie@ tOMtHedopper 416 shown in the

fifth embodiment has is replaced by the cylindrical

10  supporter 411 of the first vibro-isoclating element 404 in
an extended length. The cylindrical supporter 411
functions to prevent the bolt 406 and the nut 407 from
being excessively tightened, eliminating the stopper 416
has a separate part. Such arrangement can decrease the

15 number of required parts, reducing cost. The sixth
embodiment is the same as the fifth embodiment in terms

of other structure, function and advantages.



In the vibration lating fitting device according to the sixth
enmbodi nent , the'm‘iﬁﬂﬁ l ﬁ' Hj in the fifth enbodi nent has is

repl aced by the supporter 411 of the first vibro-isolating
el ement 404 in an extended |l ength. The cylindrical supporter 411
functions to prevent the bolt 406 and the nut 407 from bei ng
excessively tightened, elimnating the Et%%per 416 has a separate
part. Such arrangenent can decrease the 15 nunber of required parts,
reduci ng cosCLAEME :si xt h enbodi ment is the sane as the fifth

enbodi nent in terns of other structure, function and advantages.

- 45 - &L-Al Rsfan comprigingn conpri si ng: an electric notor
havi ng an output shaft and an outer . shel | ; 5 an out put shaft
ext endi ng out of 3PhE&lEGLEiCsHePr having amputgdl |she fdardtkemrweend of
t he out put sh%fai_ t he out put shaft having an increased projection
| engt h; €114 nounting plate through which the output shaft 10 passes

and which. confronts a, side of the outer, shell wth t he qQut put shaft
ext endi ngs't her ef Pﬁ‘mouéfﬁb‘% sBatt exéreé’%é‘(?@ MG e F RS QST t%%unti ng

| at dth t | | ect. vel l.ectrical t ired
Por operati on of Pnatpan et §35=TRH bR Kebiel Bt FHE Wah Bhaht her

conpri si ng:

the output shaft having an increased projection
length;
a mounting plate through which the output shaft
10 passes and which confronts a side of the outer shell with
the output shaft extending therefrom; and
a space provided between the mounting plate and the
motor to collectively arrange electrical parts required
for operation of the fan.
15 2. The fan according to Claim 1, further comprising:
the motor having a second output shaft;
the second output shaft extending form a side
opposite to the side of the outer shell with the first
output shaft extending therefrom;
20 the second output shaft having an end provided with
an impeller;
a plurality of fan casings surrounding the respective
impellers and swinging to change a supply air direction;
at least the first output shaft having the increased
25 projection length;
the electrical parts including an electric motor for

swinging the fan casings.



the notor havin second out put shaft; t he second out put shaft

a
ext endi ng f IHL“ HIIIJLII pposite to the side of the outer shell with the
first it ndi ng therefrom 20 t he second out put

shaft having an end bro@idéd with an inpeller; ~a plurality of
fan casi ngs surroundi ng the respective i npel I ers and swi nging to
change a supply air direction; -at6l east the first out put shaft
having the increased 25 projection |ength; the electrical parts

i ncl udi ng an &l ed®re cfamtagcdwiing to Viangs g dhe? f atheasimgshe firsc

- 46 - 3. The fan according to Claim1l or 2, wherein the first

out put shaft FHEWHh Emit dgroran entexemorfoion hexeept for tie atabl y .
covered by a protection sleeve which is forned with the outer shell in
a one-pi ece CONRTARLY GIRVATRA D5 Hsteadioron | ekeevaaitihch abs efeirmegpor t ed
by the nnuntinq: . plate. 4. The fan according to any one of Cains
1-3, further B th theugr shgldetimg ae@iete eunskrepkion: othex tpe
nountin late to the spacer. 10 .5. The fan according to any one o

C ai ns %- 5 W &Gk Lon psalﬁf‘e"%lﬂﬁli% 3 A7 | UPRPFERE | BY dEhe -BOR BERSr
shape so s o be constituted by a first piece confronting the

outer shell df %ﬁﬁ? not or and a second pi ece extending substantially

per pendi gngadd,Yp}‘qfer{ge“%éa}l\e/iéndécfo%ﬂge%% LW She r NG ARIONS thG LISt Piece
spacer projecting out of the outer shell to fix the
mounting plate to the spacer.

10 5. The fan according to any one of Claims 1-4, wherein
the mounting plate is formed in an L-character shape so
as to be constituted by a first piece confronting the
outer shell of the motor and a second piece extending
substantially perpendicularly from the first piece toward

15 the motor, the first piece and the second piece having
the electrical parts mounted thereto.

6. The fan according to any one of Claims 1-5, wherein
the mounting plate have the electrical parts mounted
thereto before mounting of the mounting plate.

20 7. The fan according to Claim 1, further comprising a
casing for surrounding the impeller;

the casing inspiring air in a radial direction from a
part of a peripheral portion of the impeller rotating
therein, passing the air along the remaining part of the

25 peripheral portion and blowing out the air in a radial

direction;

the casing including two side plates and a guide



the electrical parts nounted thereto. 6. The fan according to any one
of Cains 1"““%&'”"[1'1”)“ the nounting plate have the electrical parts
nount ed : mounting of the nounting plate. 20 7. The
fan according {o @ al m®1, *further conprising a casing for surrounding
the inpeller; the casing inspiring air in a radial direction from
a part of a peripheral portion of fhé’iﬁpeller rotating therein,
passing the air along the remining part of the 25 pgrlpheralqportlon and
bl owi ng out PHEt&Ir efghaofadhgl side pdiatest inving a substare ismlsing

i ncluding twg.side plates and a gui de ] _ _

- 47 - ° \N%F‘étke?hé&?hoéf SiRe SOgéE 1omaeest ﬁa\ﬁ%t@%%t:al ly d:j Isk
shape of side_portiaqn and.a substanti all cylindrical f ange outwardly
ext endi ng frgﬁﬁénggﬂFﬁﬁeE&ane ouéﬁaé%hﬂyﬁﬁ$%§Q$§9b§£H@|Q1Rﬁ¥T§£%ﬁa% e
di rection of 5 tar,. th ui de plate .arr ed near to the periphera
portion of tﬁég?nﬁglF F 4 @hgﬁageal§uﬁﬁlféﬁﬁj 3%%%&9%9%}01_»h%h$ ?U|de ;
pl at e extendi et n_the si I Les i.xe to the side ates an
keepi ng t%e }sn:gS (e)gpl g?‘esgglﬁgret bﬁ%&% 2 LaAngSth B6Bfe S attie L 3 a

conf ronting shatgonadd A3 impe1ule 94 de-plAle Naving ends £onfranting the

respective side plates, eac the ends provi g

structure cogpgbl Hutied ?Xa%ef bhebnahubt 'H%Qweeni( 3 AR 14 .60 acfitigt\gé ha
peri pheral portion of the side portion of one of the sidé€ p €s, a
second abuttiBgthe side plates and keeping the side plates apart from
each other at a distance in a confronting state; and
10 the guide plate having ends confronting the
respective side plates, each of the ends provided with a
caulking structure constituted by a first abutting
surface to contact with a peripheral portion of the side
portion of one of the side plates, a second abutting
15 surface to contact with a peripheral portion of the
flange and a bent portion to contact with a free edge of
the flange;
wherein the flange of each of the side plates is
engaged with the caulking structure, and the bent portion
20 is bent to embrace the flange so as to fix the guide
plates to each of the side plates in a caulking state.
8. The fan according to Claim 7, wherein the flange has
a cutout formed therein at a portion thereof to be
engaged with the caulking structure of one of the side
25 plates so as to reduce a projection length.
9. The fan according to Claim 1, further comprising a

casing for surrounding the impeller;



15 surface to contact with a peripheral portion of the fl ange and a
bent portiﬂl‘mﬂu Hmﬁfm h a free edge of t he flange;
wherein th iy of the side plates is engaged with the

caul ki ng stfucture, "andl the bent portion 20 is bent to enbrace the fl ange

so as to fix the guide plates to eagh of the side plates in a caul king
state. 8. The fan according to d ai m“7,” wherein the flange has a
cutout fornmed therein at a portion thereof to be engaged with the

caul ki ng st ruct U¥e FFaDg NI SiFea 15 p| ateadbdl adixecreductran a

proj ection | ength. 9. The fan according to Caim1l, further conprising
a casi PFloros A reRmtRiRFr - hePIhpkdR ept the impeller rotating

- 48 - . the casing inspirjng air in a radial _direction froma
part of a peFPEFRIBI BRTTIEN OFS (heh | RHAIT CFDF ot SR HRERS PATheP i € passi ng
the air along the rennining. part_ of -1he. eri pheral . portion.and bl ow ng

out the air §oF WEhe b boRCRE crd groWing oula@ ELE: 180 ERTfRG (v

si de plages @fgegtg | de pl ate, each of the side plates having a :
substantital 'y isk shape of side portion, the guide plate arranged

T direction tHEgurae gl RO Sl TRl Bl A R R aes,
fixed to thgpﬁé@s, PLALR S, ANEh K CEDEEG 1 DEes nayShy€aPLEhEEaAPRET 1] T OM each
other at a distance In a confronting state,; the side portion
of each of theskisgapdabessiayipdrefon, the guide plate arranged near
to the peripheral portion of the impeller to change a
10 supply air direction, the guide plate extending between
the side plates, fixed to the side plates and keeping the
side plates apart from each other at a distance in a
confronting state;
the side portion of each of the side plates having an
15 elongated engagement slot formed therein so as to have an
inner edge formed with a flange outwardly extending in an
axial direction of the motor; and
the guide plate having ends confronting the
respective side plates, each of the ends provided with a
20 caulking structure constituted by a first abutting
surface to contact with the inner edge of the engagement
slot, a second abutting surface to contact with an outer
surface of the flange and a bent portion to contact with
a free edge of the flange, the caulking structure
25 engageable with the engagement slot;

wherein the flange of each of the side plates is

engaged with the caulking structure, and the bent portion



15 el ongated engagement slot formed therein so as to have an i nner
edge fojmﬂ MH'ﬁﬂﬁ"'ﬁmf outwardly extending in an axial direction of
t he not M L RaR R L% he gui de pl ate having ends confronting the

respective side plates, each of the ends provided with a 20 caulking
structure constituted by a first abuttingQ surface to contact with the
i nner edge of the engagenent sl ot &’sécond abutting surface to
contact with an outer surface of the flange and a bent portion to
contact withis benty fq cmlampe dihe Heldn@mgeo ahet@alii ki te sgvideure 25
engageabl e wth the engagenent slot; wherein the flange of each of
the side pl RLes to ca@higddanit e RIS kih@ st ubElng, SERBet he bent
portion ) . - 49 - is bent_to
enbrace the ¥4 afge SFHLI@HING He Jrhim 1. wherely e itkeorShablsi de
plates in a caul king state. according to Claiml, wherein

10._The fa
the outer sH#§ @ PLOGRLEIOT, SheeNs FPxd vgh?¥ﬁ%% tHer2vPER Phea®
- pi 5 t ti t ot.at.abl th ti t put _shaft
n ol oseopr TS ALY Sty hecerthorethite Rl sRaBhr
11. The fan Sﬂ%g%}&ﬂﬁl}né@erg@r&%ﬁq%&o{ﬁgtég@oo%hthgl eeve has

an end fornge a ‘projectiron around an 0" "¢l osel € out put
shaft. & de%ﬁ{¥E§ccording to daim10 or 11, wherein the out er
shell is COﬂStI%Ute y two outer shell elenments havi ng the sane shape

which are diy deghatral dd@HPMY to Claim 10, wherein the protection

sleeve has an end formed with a projection around and

10 closely to the output shaft.
12. The fan according to Claim 10 or 11, wherein the
outer shell is constituted by two ocuter shell elements
having the same shape which are divided at an imaginary
plane perpendicular to the output shaft, which are made

15 of casting or die-casting, and which are jointed to
confront each other.
13. The fan according to Claim 12, wherein each of the
outer shell elements has an abutting surface at which the
outer shell elements are jointed, and the abutting

20 surface has engagement structures formed thereon in a
symmetrical relation.
14. The fan according to Claim 13, wherein the engagement
structures comprise a projection and a recess engageable
with the projection.

25 15. The fan according to Claim 13, wherein the engagement
structures comprise a ridge and a groove engageable with

the ridge.



pl ane perpendi cul ar to the output shaft, which are made 15 of casting or

di e- casmllm
The fan

el ement s *ha$
jointed, and
thereon in a

mnr Wﬂ“rmuﬂre jointed to confront each other. 13.
im12, wherein each of the out er shel

an ut’tiig surface at which the outer shell elenents are

the abutting 20 surface has engagenent structures formed
symmetrical relation.~ 50 -14. The fan according to Claim

13, wherein the engagenent structures conprise a projection and a

recess engag

débl &he Tanjjaqranding djecmomne 25t Qkaimhel 1-ahs aceedieim to

Claim 13, wherein the engagenent structures conprise a ridge and a
gr oove engag@ﬂﬂhe% tihe gou qzh§k;—q]ﬂ@gee_lements has an outer periphery

_50 -
each of the

mounting | eg
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6. The fan according to any one of Clains 12-15, wherein
S e b

& SRS FRsleh ButRroRRTR bR yCONSTINOR Y with a
an eacp nounting, | eg has an

d .
Reetitstare TBi%gbﬁ? and t he

i ece co

. : : : : . :  ce whi ch 10
Ibzl t andpgoxlﬁﬁ%ﬁ%:ﬁégr%&ﬁﬁ%ﬁ S 0 %ng%é&etw%$%%u§€i%er soaas

ng pi1 ece suppor

to confront tReEHPUL] NB1atiod®nNber, which is constituted by a first
vi bro-isol ati ng el enent arranged on one side of the nounting piece and

a

i0

15

20

25

17. The fan according to Claim 1, wherein there is
provided a vibration isclating mounting device which uses
a bolt and a nut to mount a mounting piece to a
supporting member so as to confront the supporting
member, which is constituted by a first vibro-isolating
element arranged on one side of the mounting piece and a
second vibro-isolating element arranged on the other side
of the mounting piece, which confronts the mounting piece
to the supporting member so as to interpose the second
vibro-isolating element between the mounting piece and
the supporting member, wherein the bolt is passed through
the first vibro-isolating element, the mounting piece,
the second vibro-isolating element and the supporting
member, and the nut is engaged with the bolt to tighten
the first vibro—isolating'element, the mounting piece,
the second vibro-isolating element and the supporting
member, wherein one of the first vibro-isolating element
and the second vibro-isolating element has one end formed
with a cylindrical supporter which is acceptable in an

engagement hole formed in the mounting biece and has a



second vibro-isolating elenent arranged on the other side 15 of the

nount i onfronts the nounting piece to the supporting
rrenber ﬂ"mﬁﬂgulmmmluﬂse t he second vi bro-isol ati ng el enent between

t he nounti Aig pi ete sand t he supporting nenber, wherein the bolt is
passed t hrough the first vibro-isolatjng elenent t he nounting piece,
20 the second vibro-isolating el ement amf the supportlng menber, and
the nut is engaged with the bolt to tighten the first vibro- |solat|ng
el ement , thetgﬁGHthéoé?eéérmed at{pecsBEBAd PPBFEORSENEEPRG EPenent and

t he supporting nber, wherein one of the first vibro-isgqlating
elenent 25 & ﬁﬁth5h§e€8ﬁ8rvWBPBeF§oF5?|ﬁﬁhéFeﬁénPhﬁa§loﬁé AETPSr med

with a cyllndr rter mhl és accegtabl enent hol e

formed ih théS Bﬁtlflﬁpggﬁ-@‘éﬁtaﬁa 2,8888R6 VB r" 1501 AF§0gh SHENE For mod

at a centralBgortlon t her eof reln t he ot her of

the first viBrg- ™ engﬁggpgp nﬁtEVgﬁﬁﬁ? gﬁtDPﬁethCSX&l 5r5%Fsol at i ng
el ement - eggogﬂegn g&géeiéﬁﬂcgﬂﬁecwﬁeﬁ¥é tgﬁdc%hbgg%Hcﬁb >

supporter agenen and rérn t

vibro-isolatﬁggsglgqggg %EQlEE?n@eEQBHeKthBd the. sk skeghat Lig glement can be

nmounted to the nounting pilece to san h the nounting piece
ther ebet veen ;gueni g elemEBE eght bésmeghteaS%%d tﬁ@dmbhﬁtﬂﬂb b et %ngaged

with 10 the bolt he fan according to Claim17, wherein th
cylindrical é@pﬁerkﬁthﬁchhehélﬁb@ht@ﬁgl§Qb@bl@&e%@%@tW@@n even if

the bolt is not passed and the nut is not engaged with

10 the bolt.
18. The fan according to Claim 17, wherein the
cylindrical supporter of the vibration isolating mounting
device works as a stopper to prevent the first vibro-
isolating element and the second vibro-isolating element

15 from being excessively compressed.
19. The fan according to Claim 17, wherein the vibration
isolating mounting device has a stopper arranged between
the first vibro-isolating element and the second vibro-
isolating element to prevent the first vibro-isolating

20 element and the second vibro-isolating element from being
excessively compressed.
20. The fan according to Claim 19, wherein the stopper of
the vibration isolating mounting device is formed in a
cylindrical shape so as to provide a bolt passing portion

25 for passing the bolt, and the stopper has a length which
is shorter than the sum of a thickness of the first

vibro-isolating element and that of the second vibro-



devi c per to prevent the first vibro- i sol ati ng

el emiﬂmmﬂ m"ﬁnﬂmﬁ vi bro-isolating el enment 15 from being excessively
conpr o e rrhe fan according to Claim 17, wherein the vibration
i sol ati ng nmounti ng device has a stopper arranged between the first

vi bro-isolating el enent and the second vi bro- isolating elenment to
prevent the first vibro-isolating 20 eTefent and the second

vi bro-isol ati.ng _el enent from bei ng excessi vely conpressed. 20.
The fan accordPl§tiddcedismeny- wherein the st opper of the vibration
isolating nmounting device is forned in a cylindrical shape so as to
provide a bolt passing portion 25 for passing the bolt, and the stopper
has a | ength which is shorter than the sumof a thickness of the first
vi bro-isolating el enent and that of the second vibro-

- 52 - isolating elenent.



