19 February 2004 1 DESCRI PTI ON QUTDOOR UNIT OF Al R CONDI TI ONER 5 TECHNI CAL
FI ELD The present invention relates to an outdoor unit® Fsoraqry 2004

condi tioner. BACKGROUND ART Conventionally, an outdoor unit of an "air 10
conditioner includes a unit shown in Fig... 4, in which a casing is forned
froma bottomplate 22, a front 23, and~a rear 24 (Japanese Utility Model
Kokoku Publication HEI No. 4-2339). The front 23 is formed by curving a
pl ate panel in an generally L shape and is provided with a front plate 15

23a and a top plate 23b. The rear 24 is fornmed by curving a plate panel in

an generally U shape and is provi ddeE@WRIPTIGN rear plate 24a and both side
pl ates 24b and 24c. The outdoor unit is conposed of a conpressor 26, a
heat exchanger 27, an #YTRQER AHIH GbtAFR X0NMGT EONER ectri cal 20

equi pnment box 30 di sposed inside a casing 21 nade up of the bottomplate
22, the front 23 and the rear 24. The above-structured outdoor unit

achi eves inproved assenbling efficiency through integration of the
TECHNICAL FIELD

5 : The present invention relates to an outdoor unit

of an air conditioner.

BACKGROUND ART
Conventionally, an outdoor unit of an air
10 conditioner includes a unit shown in Fig.. 4, in which a
casing is formed from a bottom plate 22, a front 23, and a
rear 24 (Japanese Utility Model Kokoku Publiéation HET No.
4-2339). The front 23 is formed by curving a plate panel
in an generally L shape and is provided with a front plate
15 23a and a top plate 23b. The rear 24 is formed by curving
a plate panel in an generally U shape and is provided with
@ rear plate 24a and both side plates 24b and‘24c. The
outdoor unit is composéd of a compressor 26, a heat
exchanger 27, an air fan 28, a motor 29 an& an electrical-
20 equipment box 30 disposed inside a casing 21 made up of the
bottom plate 22, the front 23 and the rear 24.
The above-structured outdoor uﬁit achieves
improved assembling efficiency through integration of the
front plate 23a and the top plate 23b as well as

25 integration of the rear plate 24a and the side plates 24b
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resistance on an intake side {rear side). In such cases,
the outdoor unit of the air conditioner turns out to have
the both side plates as individual components, resulting in
increase in the number of components and generating a

disadvantage of decreased assembling efficiency.

DISCLOSURE OF INVENTION

Accordingly, it is an object of the present
invention to provide an outdoor unit of an air conditioner
capable of reducing the numbez'lof components, improving
aésembling efficiency, and achieving cost reduction.

In order. to accomplish the above object, the
present invention provides . an outdoor wunit of an air
conditioner in which a compressor, a heat exchanger and an
air fan are disposed inside a casing, characterized in that
the casing includes a bottom plate and a one-plece casing

front mounted on the bottom plate, said one-piece casing

front including a front plate, a top plate and a side platef

According to ‘the outdoor unit of the air

conditioner of the present invention, either of the both



front including a front plate, a top plate and a side plate. According to
"the outdoor unit of the air 25 conditioner of the presayrd tan,
either of the both 19 February 2004 3 side plates is integrated with the
front plate and the top plate to formthe casing front with one-piece
three-face structure. This nmakes it pogsible to reduce the nunber of
conponents especially in the case where the rear plate is 5 not used for
reduci ng passing resistance of air taken in fromthe rear side, thereby
i nproving assenbling efficiency and achieving cost reduction I n one

embodi ment s pfie t PEaOLE QST HBla QE &hﬁ b +h&oRgltH0 fdogg, uni t
S characterlze% I n that é : e gteto% F%g%ga ron qﬂ% aﬁé%ched
to an genegsahty koshaped ene- %lgg% itute of th |nte raIIy-
nol ded frgat pl ate and top pIaFé ccor |%g gﬁthé'og) oot “the air

condltlOneétt@cﬁ@@eabo?ﬁlgn?ggégegk B@%l ﬁ%e%®lﬁé%ﬁégé¥ﬁ%ﬂ&£ﬁ§ ﬁ%gsible

integrally-nolded wth the front plate and the top
Structar e SR ORB R nin PR O vEBE ) e 2R AR B ate.
In agditighy GEEHC'f%'}Cyrécﬁh@ﬁ‘?an!igggng A \é%%ebyof alr taken in
| from the rear side, thereby improving assembling efficiency
and achieving cost reduction.
In one embodiment of the outdoor unit of the air
conditioner, the outdoor unit is characterized in that a
10 side plate of the casing front is attached to an‘generally
L~shaped one-piece member constituted of the integrally-
molded front plate and top plate. |
According to thé outdoor wunit of the air
conditianer in the above embodiment, the generally L-shaped
15 rember integrally-molded with the front plate and the top
plate makes it possible to simplify a mold compared with
~the case of molding the one-piece structure comprised of
the front plate, the top plate and the side rlate. In
addition, efficiency in assembling is improved by
20 introducing in advénce into an assembly line and assembling
the casing front with use of the side plate and the L-
shaped 6ne~piece member including the front plate and the
top plate.
In one embodiment of the outdoor unit of the air

25 conditioner, the outdoor unit is characterized in that a



20 introducing in advance into an assenbly line and assenbling the casing
front with use, of the side plate and the L- shaped are-Remae e
including the front plate and the top plate. In one embodinment of the
outdoor unit of the air 25 conditioner, the outdoor unit is characterized
in that a 19 February 2004 4 bel |l nmouth ts formed on the front plate of the
casing front. According to the outdoor unit of the air conditioner in the
above enbodi nent, form ng a bellnouth on the front plate of the casing
front i nplkeelmaituritsherormetlioti drheoff rante plrtkeo foft heorperient $rdvher eby
enabling further inprovenent of assenbling efficiency. . According to

anot her aspect “SICAufer ek@nthenvariidosy, unier efi $her ovidedondibipnessor, a

heat exchan and, an air. fan, all disposed inside a casing |acking a rear

or a Iargéjpgéﬁ? SPOVﬁeeF@Q@}Wﬁ%&Wﬂ@PEW%@%a%iﬁ@l#W@P@Be§Wh %&?tgﬁf?blate
plate, saldacat oo alTy WOIEE GHESP by SUEVERERNG (G SFor e ngof Ofne
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aspect of the present invention, eré i s provi %ess heat

exchanger iaipdARmdiit of assembling efficiency.

According to another aspect of the present invention,
there is provided a compressor, a heat exchanger and an air
fan, all disposed inside a casing lacking a rear or a large
part of the rear, wherein the casing includes a bottom
plate and an integrally-molded one-piece casing front
mounted on the bottom plate, said integraily—molded one-
piece casing front consisting of one front plate, one top
plate and only one side plate.

According to another aspect of the present invention,
there is provided a compressor, a heat exchanger and an air
fan, all disposed inside a casing lacking a rear or a large
part of the reaxr, wherein the casing includes a bottom
plate and a casing front mountéd on the bottom plate, said
casing front having one side plate and an integrally-molded
one-piece member consisting of one front plate and one top
plate, said side plate being attached to the integrally-

molded one-plece member.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is an exploded perspective view showing an
outdoor unit of an air conditioner according to a first

embodiment of the present invention;



fan, all di'sposed inside a casing lacking a rear or a large part of the
rear, wherein the casing includes a bottom plate and % Fdsiuagy raom4
nounted on the bottom plate, said casing front having one side plate and
an integrally-nol ded one-piece rrerrber4%onsi sting of one front plate and
one top plate, said side plate being attached to the integrally- nol ded
one- pi ece nenber. BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is an expl oded
perspective view showi ng an outdoor unit of an air conditioner according
to a first enbodi mMrd of? the Pressniodndenersnecidveelriear sodndta Fig. 2

is an eprC%dedap&r SElSCt ifv% view showing,a casjing front of the outdoor unit
of the ai roCondi tiroREr OTFEHe SPASOPE BRIExBFoBBE péFsPeBEiyEOUREW showi ng

a casing front of am.qut r unit _of an ajr,conditioner according to a
second enbodi nent o;ﬂ‘lgﬁe%gr%éselr?t alnn\?é‘rﬁqioéir‘f‘,d HYSES B S 2 Per B%e view
showi ng the c£asidngri-bapt A teh sy .1 h S in Fig..3(A); and
Fig. 4 is an explc'gded perspectlltlve v%rshlgr\f}\%%g%g %?;A%rlrar(forg{ft%]ooo%éﬂnit of

an air coadcbirdnay. tBESTsMebEdFER,CARRYANG, PUTHhd HE-L MWVENTY Qb Het g1, hbel ow,

t he outdoor unit of the air
Fig. 3(B) 1is a perspective view showing the

casing front after assembly of that shown in Fig. 3(A); and

Fig. 4 is an exploded perspective view showing a

prior art outdoor unit of an air conditiocner.

BEST MODE FOR CARRYING OUT THE INVENTION
Hereinbelow, the outdoor unit. of the air
conditioner in the present invention will be described in

detail in the embodiments thereof with reference to the



conditioner in the present invention will be described in detail in the
enbodi ments thereof with reference to the 19 February 52@@4:%36C0mpRANYI Ng
drawi ngs. First Enbodinent Fig. 1 is an expl oded perspective view show ng
an. outdoor unit of an air conditioner in the first enbodinment 5 of the
present invention. As shown in Fig. 1, en a bottomplate 1, there is
nmounted a one-piece plastic casing front 2 formng a front plate 2a, a top
plate 2b and a side plate 2c. A bellnmouth 3 is attached to the casing
front 2, and a side plate 4 is attached to the right side of the casing 10
front 2. Aapaohpbhhohiingl dkewdniy§.attached inside the casing front 2, the
partition plate 5 being generally parallel to the side plate 4 with
certain spaci ngrtbetefmnbsdifenear 4a extending to the partition plate 5 is
provided on the rear end of the side plate 4. A side cover 6 is placed on

the 15 external siderfigcelofisthe skftodbatlsefspBetyeenyie shaging! e 4
and the partition plate 5, there is fornmed a 'nmachi ne chanber for ‘

accomodat b0gd8ceONRRES I ah At RGRMUPUHMST & Hb oF£63¢ | CabogOMLRAEN
box (unshown) and the like. A lower end of a notor supporting nenber 11 is
20 figed toft BRebpirbednk! ahechrivhl,| € 23N MRRAF i8NG Qf. e on a botton
plate 1, there is mounted a one~piece plastic casing front
2 forming a front plate 2a, a top plate 2b and a side plate
2c. A bellmouth 3 is attached to the casing front 2, and a
side plate 4 is attached to the right side of the casing
10 front 2. A partition plate 5 is attached inside the casing
front 2, the partition plate 5 beiﬁg'generally parallel to
the side platg 4 with certain sﬁacing therefrom. A rear 4a
extending to the partition plate 5 is provided on the rear
end of the side plate 4. A side cover 6 is placed on the
15 external side face of the side prlate 4. Between the side
plate 4 and the partition plate 5, there is formed a
Amachine chamber for accommodating a compressor 7, an
accumulator 8, an electrical equipment box (unshown) and
the like. A lower end of a motor éupporting member 11 is
20 fixed to thé bottom plate 1, while an upper end of the.
motor supporting member 11 is fixed to the top plate 2b
side of the casing frontiz. A motor 10 is attached to the
motor supporting membei 11 so that an output shaft 10a

would be generally parallel. BAn air fan 9 is attached to

25 the output shaft 10a of the motor iO. An generally L-



not or supporting menber 11 is fixed to the top plate 2b side of the casing
front 2. A nptor 10 is attached to the nptor supportugurdnyﬁyy' Pbhosio t hat
an out put shaft 10a would be generally parallel. An air fan 9 is attached
to 25 the output shaft 10a of the notor 10. An generally L 19 February 2004
6 shaped heat exchanger 12 is disposed gn the rear side of the notor
supporting nenber 11 inside the casing front 2 and in the vicinity of the
side plate 2c inside the casing front 2. Further, on the rear side of the
heat exchanger 5 12, there is nmounted a | adder-shaped protection nmenber 13

for protec£h@geﬁhﬁehtabx%h%ﬁéﬂgﬁrlﬂzlsFHQsp%sb%.Qﬂlefﬂéoggggp§ﬁ§ﬂﬁqafve

view showing a casing front 2 and a bellmouth 3 of the outdoor unit of the

air condi tti@enotds PWbrATIR] dnerbert B8 9§§ﬂ&éffﬂ@tcgsiﬁﬁl%ﬂ%ﬁ?wfed

with a front plate 2a having a circular outlet 14, a to

- ext endi ngandit inaphgeverahk ¥y bghtnanglied LW j({]cﬁméﬂﬁ tt‘i{’? eéﬁjsﬁligt he

front plate 2a, and a side plate 2c extending with an generall

(1 ght-angl efostrve  framnie Shilengndrofr beabr gl dleats hou{}?al? "”DUth

3 15 is attached to the rear side of the front plate 4 W

screws (UunshpWRherd &@'Hdﬁﬂ%é&’Qeﬂga&e}5sﬂéﬁéagp@%te%%@%hakl ha?e
cross section is attached to the rear
for protecting the heat exchanger 12.

Fig. 2 is an exploded perspective view showing a
casing front 2 and a bellmouth 3 of the outdoor unit of the
air conditioner. As shown in Fig. 2, the casing front 2 is

10 provided with a front plate 2a having a circular outlet 14,
a top plate 2b .-extending with an generally right-angled
curve from the top end of the front plate 2a, and a side
plate 2c¢ extending with an generally right-angled curve
from the side end of the front plate 2a. fhe bellmouth 3

15 is attached to the rear side of the front plate Z2a without
using screws (unshown). A reinforcing member 15 having an
generally L shape cross section is attached to the rear
side of the side plate 2c without using screws {unshown}) .
The reinforcing member 15 is attached to the side plate 2c

20 because placing a reinforcing flange on the rear side of
the side plate 2c¢ is not appliéable due to restrictions
relating to molding.

Thus, in the outdoor unit of the air conditioner

according to the present invention, the one-piece casing

25 front 2 is formed by integrating the front plaﬁe 2a, the



side of the side plate 2c w thout using screws (unshown). The reinforcing
menber 15 is attached to the side plate 2c 20 becausea plmgirig i, ro@ioaf or ci ng
flange on the rear side of the side plate 2c is not applicable due to
restrictions relating to nolding. Thus, in the outdoor unit of the air
conditioner according to the present invention, the one-piece casing 25
front 2 is forned by integrating the front plate 2a, the 19 February 2004 7
top plate 2b and the side plate 2c shown in Fig 2, which makes it possible
to reduce 't he nunber of conponents especially in the case where-the rear

plate i s notpupgdttorb raguciig pagsi Fﬂa't%SiZQi ageewRf 18l rilaken i fpom the
rear 5 side, thereby inproving assenbling efficiency and achi eving cost

reducti on.mdeeondi Eripasdiilie Fite 3eBludeS @ReeXRlRBEY PEESPEGHLYRNEEW
showing a casing front of an outdoor unit of an air conditioner in 10 the

second enbesiharnd1 Dy imerips esesé Wnveatid. rJhe 45, edt d90os UnjtQf ebpe air
conditioner in the second enbodinent has the sane structure as the outdoor
unit of thedatingopdkbingekeisistRBobl loxt LIDOodiRBAt {EXGERN the rear
5 side, thereby improving assembling efficiency and achieving
cost reduction.
Second Embodiment
Fig. 3(A) is an exploded perspective view showing
a casing front of an outdoor unit of an air conditioner in
10 the second embodiment of the present invention. The
outdoor unit of the air conditioner in the second
embodiment has the same structure as the outdoor unit of
the air conditioner in the first embodiment except the
casing front. |
15 ) As shown in Fig. 3(A), the casing front 10 is
provided with an generally L-shaped member 16 formed
through integral molding of a front plate 16a having a
~circular outlet 17_and a top plate 16b extending with an
generally right-angled curve from the top end of the front
20 . plate 16a, and a side plate 18 attached to the side end of
the front plate 16a of the generally L-shaped member 16
with using screws (unshown). A bellmouth 3 is attached to
the front plate 16a of the casing front 10. Thus, as shown

in Fig. 3(B), the front plate 16a, the top plate 16b, and

25 the side plate 18 are integrated to form the casing front



casing front. As shown in Fig. 3(A), the casing front 10 is provided with
an generally L-shaped nmenber 16 formed through intedralrgmhtimg 2foa front
pl ate 16a having a circular outlet 17 and a top plate 16b extending with an
generally right-angled curve fromthe top end of the front 20 plate 16a,
and a side plate 18 attached to the sidg end of the front plate 16a of the
general ly L-shaped nenber 16 wth using screws (unshown). A bellnmouth 3 is
attached to the front plate 16a of the casing front 10. Thus, as shown in
Fig. 3(B), the front plate 16a, the top plate 16b, and 25 the side plate 18
are integrabed to formthe casing front 19 February 2004 8 10. The outdoor
unit of the air conditioner with use of the casing front 10 has the sane

effect as the outdoofnhe Ughtabrt 18 ?ichq@ggg#¥“¥°ﬁékgfgh%£rﬁ#tﬁggggi?ﬁgt'

. i
5 Furthernore, attaching the side plate 1 he casi ng ro

gener al Ly of StRBCdagRRbeeLa o0 d NEQUORaL GG T A SlcLfsyfront

plate 16a and the top plate 1 es 1t possible 1o .
fhe 10 from ol e Tex e 1 soosiate thn 1na Ehe ot eSEr cabdgiacse ™ 1"

5 Furthermore, attaching the side plate 18 of the casing

front 10 to the generally L-shaped member 16 formed through

integral molding of the front plate 16a and the top plate

16b makes it possible to simplify a mold compared to the

case of molding the three-face one-piece structure with the

10 front plate 16a, the top plate 16b and the side plate 18

being integrated.

Although the side plates 2c and 18 are placed on
the left side of the casing fronts 2 and 10 in the first
and second embodiments, the side plate may obviously be

15 placed on the right side of the casing front.

Also, although the bellmouth 3 is provided on the
casing fronts 2 and 10 in the first and second embodiments,
'the bellmouth may be formed on the front plate of the
casing front, which implements further reduction of the

20 number of components, thereby achieving further improvement

of assembling efficiency.



being integrated. Although the side plates 2c and 18 are placed on the
left side of the casing fronts 2 and 10 in the first 1antreEARd 2004

enbodi ments, the side plate may obviously be 15 placed on the right side
of the casing front. Also, although the bellnmouth 3 is provided on the
casing fronts 2 and 10 in the first and second enbodi ments, the bell nouth
may be formed on the front plate of the? casing front, which inplenments
further reduction of the 20 nunber of conponents, thereby achieving further
i mprovenent of assenbling efficiency. 19 February 2004 9 Clains 1. An

out door uitleimsf an air conditioner in which a conpressor, a heat exchanger
and an air fan are di sposed inside a casing, wherein the casing includes a
bottom plate and an integrally-nol ded one-piece casing front nounted on

the bottom pl ate, sai dun aitégiraldiy ofeh d&dconaRopke G whidh 8 Gofripedibor, langdawdi Ng
a front plate e ang a.éhge plate. 2., An outdoor unit of an air

.atap pl .
condi t | oné?chaﬂgmngﬁné‘“ %fﬁeég%’ﬁﬁ Slﬁ%éf"ﬁ“%&_&ﬂ‘&ﬁ'@%r and an air fan are
di sposed i nsi de @ EA&IgNIMBEE YohtolnBlafPRd8h i G%ﬂggf-?]ré&?é?f)t)ﬁ@-ﬁie% dhgngnd a

casing front nounted on the bottom Pplate, sai ront having a side
pl at e and feont imewediony thep baéem opletepi seise integroBy-mdldes wubpiccs tasing fronat e

and a top RAif o HohCpiale0F B e oA B gldached to the integrally-

2. An outdoor unit of an air conditioner in which a compressor, a heat
exchanger and an air fan are disposed inside a casing, wherein

the casing includes a bottom plate and a casing front mounted on the bottom
plate, said casing front having a side plate and an integrally-molded one-piece member
including a front plate and a top plate, said side plate being attached to the integrally-

molded one-piece member.

3. The outdoor unit of an air conditioner as defined in Claim 2, wherein

the integrally-molded one-piece member is generally L-shaped.

4. The outdoor unit of an air conditioner as defined in Claim 1 or 2,

wherein

a bellmouth is formed on the front plate.

5. The outdoor unit of an air conditioner as defined in claim 1, wherein

the integrally-molded one-piece casing front is made of resin.

6. The outdoor unit of an air conditioner as defined in claim 2, wherein the

integrally-molded one-piece member is made of resin.



nol ded one--pi ece nmenber. 3. The outdoor unit of an air conditioner as

defi ned i

n Caim2, wherein the integrally-nolded oner RgLe R4 S

general ly L-shaped. wherein 4. The outdoor unit of an air conditioner as

defi ned i

n Claiml or 2, a bellnouth is forned on the front plate. 5. The

outdoor unit of an air conditioner as 8efined in claiml1l, wherein the

i ntegrall

y- nol ded one-pi ece casing front is nade of resin. 6. The outdoor

unit of an air conditioner as defined in claim?2, wherein the

integrall

An out door unit’ "of

exchanger
| ar ge par
integrall

said integrally-nol ded

y-nnlqed ogﬁfg¥§g menber is_made of resin. 19 February 2004 9a 7.

i¥nherti ARwAiLEh caNddSApPessdn Hiitdnta
i.r fan_are disposed inside a casi | acking, a rear or a
tC%%g)r%%eS%rrréar? hﬁﬁgreel cq}aﬂ)egecras?lﬁﬁ iaﬁclalfdésggnb(?trteo bPRR%ANd an

nsTRleded o) j t ted on the bottomplate,
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pli ece casing front co I

pl ate, onghkepipl ate and only one side plate. 8. An outdoor unit of an air
conditioner in which a conpressor, a heat exchanger and an air fan are

di sposed
wher ei n

i nsi deea ccasimg inckidgs aarpattoh glhaegenkardn ofntderd EBy-
molded one-piece casing front mounted on the bottom plate,
said integrally-molded one-piece casing front consisting of

one front plate, one top plate and only one side plate.

8. An outdoor unit of an air conditioner in which a
compressor, a heat exchanger and an air fan are disposed
inside a casing lacking a rear or a large part of the rear,
wherein

the casing includes a bottom plate and a casing front
mounted on the bottom plate, said casing front having one
side plate and an integrally-molded one-piece member
consisting of one front plate and one top plate, said side

plate being attached to the integrally-molded one-piece

member.



the casing-includes a bottomplate and a casing front nounted on the
bottom plate, said casing front having one side plati ghakry 2004

i ntegral |l y-nol ded one-pi ece nenber consisting of one front plate and one
top plate, said side plate being attached to the integrally-nolded
one- pi ece nenber. ABSTRACT An outdogp unit of an air conditioner
capabl e of reducing the nunber of parts, increasing workability in

assenbly, and reducing a cost, conprising a conpressor (7), a heat
exchanger (12), and an air fan (9), all disposed in a casing, the casing
conprising a bottomplate (1) and aapgasiarg front (2) nounted on the bottom
plate (1) and fornmed by integrating together a front plate (2a), a top

‘plate (2b), and a mhdeuptate (A&t of an air conditioner capable of
reducing the number of parts, incréasing workability in
assembly, and reducing a cost, comprising a compreséor (7,

5 a heat exchanger (12), and an air fan (9), all disposed in
a casing, the casing comprising a bottom plate (1) and a
casing front (2) mounted on the bottom plate (1) and. formed

by integrating together a front plate {(2a), a top plate

{2b), and a side plate (2¢).



