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 front
pl ate 23a ﬁmmdﬁ]ﬂ%te 23b as well as 25 integration of the rear plate
24a qu the side plates 24b

: 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



19 February 2004 and 24c. However, the above-stated outdoor unit of the air
conditioner is required to i nprove heat transfer effild émbruaror 280 gy
saving, so that in sone cases the outdoor unit 5 does not use the rear

pl ate for reduction of passing air resistance on an intake side (rear
side). In such, cases, the outdoor unity of the air conditioner turns out
to have the both side .plates as individual conponents, resulting in

i ncrease in the nunber of conmponents and generating a 10 di sadvantage of
decreased assenbling efficiency. DI SCLOSURE OF | NVENTI ON Accordingly, it is
an obj ect ehdthecpresent invention to provide an outdoor unit of an air
condi ti oner 15 capabl e of reducing the nunber of conponents, i nproving

assenbling efficiencyewagdrachhgvi Q ugti In_order t.o acconplish
t he above object, theowpregent inéggygoﬁggﬁggigégggﬁroﬁ?ﬁ%o?£u 1% BtTan air

Conal 1 | anecoaiwhbaBraiSoRBRassel (8 BABLoGXCNANICE aNd.an 20-fLl fap are

di sposed inside a casing, characteriz In tha

bottom pl aFgrap@dedqINeRELE CASI fean unted on.the bottom pl ate,
sai d one- pi ece cas?ﬁg fromt inclu ?%gEg %F@%t%é%%%;k%ft%ﬂF T4t 2ht a

si de pl at edoA§CRLR NEkd Orhiheeq t&ﬁ_ nkt .of the. air %g condi tionger of

the present invention, elt%er 0 ghggt%6ﬁ9£E§BFEéPQ 2004a851ing alr
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

10 disadvantage of decreased assembling efficiency.

DISCLOSURE OF INVENTION

Accordingly, it is an object of the preseﬁt

invention to provide an outdoor unit of an air conditioner
15 capable of reducing the numbarlof 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

20 air fan are disposed inside a casing, characterized in that
the casing includes a bottom plate and a one-plece casing
frént mounted on the bottom plate, said one-piece casing
front including a front plate, a top plate and a side plate.

According to ‘the outdoor unit of the air

25 conditioner of the present invention, either of the both



3 side plates is integrated with the front plate and the top plate to form
the casing front with one-piece three-face structurag'ﬁuﬁrm@&e@od4
possible 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 inprovigg assenbling efficiency and

achi eving cost reduction. In one enbodi nent 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-pi ece nenber

constitutegi@é phgrést egr @htxgr%égeﬁﬂchc’%ep' ggiove G#L aﬁjn%ﬁfcord' ng

to the outdoor unit of the aif conditioner in t pthe

general |y prshaped A Tepker ca%aﬁ%raffqny%gﬁ lve%l %%e”%“efeﬁ plgaand

the top plate makes it possible to’si ared "W

of ol di nds ¢ AecoMes P! o8 8 HURLUT ¢ CRTRAL) ﬁ% % r“zﬁlé is Bi@hSer SF 1OP

pl ate and the side plate iciency 1n as

i npr oved baog}@omfgdagb@alaglgdxan$§e e 2N RERETRLY 'rzsagg a asse"b' i ng

the casing front wth use he si e an P ece
[rﬁgbg%t hgglrlélﬁlmﬂtgegp%t he al r@é%&%oﬁg% ﬁer ";%hslocl‘—’&llt do%f| %E?t qirgg(%(%{ rrfl?t !
CharaCter'ffﬁh'Ehér¥ga@-51de, 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



19 February 2004 4 bellnouth is forned on the front plate of the casing
front. According to the outdoor unit of the air condi¢ imneruddy tiomabove
enbodi ment, formng a bellnmouth on the front plate of the casing front

i npl ements further reduction of the nugber of conponents, thereby enabling
further inprovenent of assenbling efficCiency. . According to another
aspect of the present invention, there is provided a conpressor, a heat
exchanger and an air fan, all disposed inside a casing |acking a rear or a
| arge partelgmaiie rigarfommast eim tihee foasitng liated udesha boeistion filcatre and an
integrally-nol ded one-piece casing front nounted on the bottom plate, said
i ntegral | y- nol f&FGitenGDi &R e tBasiowf dacanturivhspst ithg ofivneofhdohiopkat e,
one top nplate and only one side plate. According to another aspect of the
present i H\?en?'%n?bof’ﬁere@kioéilﬂ\eé’ﬁ'de@%“%&m@e§§g|l¥“°l§the§tn exdehafigentand an
air fan, gll. di spo i nsi.de a.casing |acking a rear or a |arge part of
the rear, aé:reeiﬁgt Eggcé%sr%élq n%’?%%sggpg‘c:ﬂ‘?ﬁ}gr? b eindreftelsiery PEont
nount ed oryhe plate, ' i ng nt, havin ne sid te and
an integrally- ngﬁ%l%gm on(gf- pi g%glb%ﬁggr%’con@ﬁ%%% ofengir?(ehﬂgont %ngsgrand

one top phatreverrind Yrde A kel R Attaghed to the integrally- nol ded
one- pi ece nenber. BRI EF DESCRI PTI OF DRAW NGS

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;



Fig. 1 is an exploded perspective view showi ng an outdoor unit of an air
conditioner according to a first enbodi ment of the preeseMrdarwerGoan; 19
February 2004 4a Fig. 2 is an exploded perspective view showing a casing
front of the outdoor unit of the air cgpditioner; Fig. 3(A) is an expl oded
perspective view showng a casing front of an outdoor unit of an air

condi tioner according to a second enbodi nent of the present invention;
Fig. 3(B) is a perspective view showing the casing front after assenbly of
that shown in Fig. 3¢A); Zarkf iﬁlgeXHlP‘geénP@%fépeéédvpeﬁsﬁe’ctahﬁmm%w
showi ng a prlorfart Ou%gﬁﬁ uni.t. of an,air conditioner. BEST MODE FOR
CARRYI NG 687 +THE HFRUENT: FlePBFHB@FoWth@foEPEOBFruﬁP{IdéFlPﬁ@rm r
conditioner in the se@t i,nventi_on mnllegg descrl ed in ., det in the

embodi nent's t her eof mnth &7 er'énd® 3RS VR0 04 %Y %ﬁﬁ&ﬁylng
o oot deor S o PanTa cafaittshet” ‘%ﬁ%o%?d A o At he®

an. outdoor unit” of an air conditioner

present iavedtrdong A% ahewdohB EhBodlmeR? 8rbehiopypLabe lnvLheignis
nount ed a one-pi ece plastic casing front

Fig. 3(B) is 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



2 forming a front plate 2a, a top plate 2b and a side plate

2C.

A

bel Imouth 3 is attached to the casing front 2, and ajgsipd®rlaate o4 oiss
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 being generally
parallel to the side plate 4 with certagin spacing 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

plate 4. Between the side plate 4 and the partition plate 5, there is
formed a aacbmpenghagbdtatkongaccommodating a conpressor 7, an accunul ator
8, an electrical equipnment box (unshown) and the like. Alower end of a

nmot or supporti ngipeabemnbaddinsnt0 fixed to the bottomplate 1, while an
upper end of the .notor supporting nmenber 11 is fixed to the top plate 2b

side of the casing fregt 2. iA 8Rtexpilldés ;]géfﬁﬁé@@lﬁ@ hew SRARIn
uld be generally paral

menber 11 so that an output shaft 10a wo

fan 9 is abhaebed 18125 othenowiRutecHiafti cha ofn the NP 19::@@‘1‘
L 19 February 2004 6 shaped heat exchanger 12 is disposed on the

of tBe nober thuppeekicnt MBRRSLi1L4.1 NAsdeHRR GaS
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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
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. AArear 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
external side face of the side prlate 4. Between the side

plate 4 and the partition plate 5, there is formed a

machine 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
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

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



for protecting the heat exchanger
Vi ew showi ng a

12. Fig. 2 is an exploded perspective
casing front 2 and a bell nouth 3 of Uﬁﬁg@gﬁﬁ&gﬁ wigta of the

air conditioner. As shown in Fig. 2., the casing front 2 is 10 prOV|ded
with a front plate 2a having a C|rcular outlet 14, a top plate 2b

-extending with an generally right-angl ed

front plate 2a, and a side plate 2c extending with an generally
right-angled curve fromthe side end of the front plate 2a. The bel
3 15 is attached to the rear side of the front plate 2a w thout usin
screws (unsheapsd. hlateiddciigigid MENDEE @gsgggémyégltﬂgngggkI%%

cross section is attached to the rear side of the side plate

usi ng scr ewle ( HOEBRWRUPPOHE el REREEE n@l“%fﬂﬁrdelf’thé BEE%Q r&:&tﬂ?
plate 2c 20 because placing a reinforcing flange on the rea

side platea¢ is 6Ré eRBhiheab erdyget QilRSLIL ONs 11{5?1

Thus,
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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
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
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
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

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

curve fron1the top end of the
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5 side, thereby inproving assenbling efficiency and achieving cost
reduction. Second Embodi nent Fig. 3(A) is an expl oded paregpectdy e opew
showing a casing front of an outdoor unit of an air conditioner in 10 the
second enbodi nent of the present invention. The 15 outdoor unit of the air
conditioner in the second enbodinment has the sane structure as the outdoor
unit of the air conditioner in the first enbodi nent except the casing
front. As shown in Fig. 3(A), the casing front 10 is provided with an
general ly 'L-shaped nenber 16 forned through integral nolding of a front

plate 16a bewpipgaseciancuad ohié! idd 7 panted AOPsHbih €146k igXteNding.p th an
generally right-angled curve fromthe top end of the front 20 plate 16a,

and a si dempkese 1B aidaohsih t ad heeside erdeof nukberf r gpt E&gﬁﬁl&é@s of the
general ly L-shaped nenber 16 w th using screws (unshown). A bellnouth 3 is

attached téBpé&EaIIPninpi@éecéﬁé-ﬁﬁef@etﬁésféﬂrg%Pﬁfelgs AOUSus8g £pW i N
Fig. 3(B), the front plate 16a, the top plate 16b, and 25 the side plate 18

are integreédicingf papsing edgiRgahteniorl%h febrypey 2004810 Jhe Qpt door
unit of the air conditioner with use
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



of the casing front 10 has the sane effect as the outdoor wunit of the air
conditioner in the first enbodinent. 5 Furthernore, atd advngtheside
plate 18 of the casing front 10 to the generally L-shaped nenber 16 forned
through integral nolding of the front plate 16a and the top plate 16b
makes it possible to sinplify a nold cogpared to the case of nolding 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 andigecond enbodi nents, the side plate may obviously be 15 placed
on the right side of the casing front. Al so, although the beIInDuth 31is

provided on the castRg 608552 Bﬁggorne %éﬂﬁag # QQHF§%FO +t9hgsecas.ng

enbodi nents, the bellnouth may

front, whieh tppl emeRLy frHokher ¢ A ERY ng[ah%f%%c%u% C%%C?, ohgnts,

thereby achi eving further inprovenent assenbl'ing e

February 260de9 &l 1asAn oubdaqn okt o a0nalr (60001 {LARSK, L i oh 2

conpressor, a heat exchanger and an aifr fan are dis asing,

e L L R R
one-pi ece £35hY16MONtthe 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.



including a front plate, a top plate and a side plate. 2. An outdoor unit
of an air conditioner in which a conpressor, a heat iexghanggirangoan air
fan are di sposed inside a casing, wherein the casing includes a bottom
plate and a casing front nounted on the bottom plate, said casing front
having a side plate and an integrally-nol ded one-piece nenber including a
front plate and a top plate, said side Hlate being attached to the
integrally- nol ded one-piece nenber. 3. The outdoor unit of an air
conditioner as defined in Claim2, wherein the integrally-nolded one-piece
menmber is{emsral |y L-shaped. wherein 4. The outdoor unit of an air
conditioner as defined in Claim1l or 2, a bellnouth is fornmed on the front
plate. 5. The outdoor unit of an air conditioner as defined in claim1,

wherein the intiegral layr cmistedatnef ph afrecozdiionsr i @Mich & s8br, hCigdaid. 6.
The out door ,unit of an, r conditioner as defined.in claim wherein the
i nt egr al | YXHRER ARG RB-H; g%@re &7 ingidea gasing, Whessin. 19 February 2004 9a 7.

An out door unit yof c@ﬁlfgainﬁluﬁ%g'ﬂo'tt@ﬂleﬁlatenmwnh it ? ?%%Eﬁe_ Rebealing

exchanger and an air fan are disposed insi arear-or a
| ar ge par {105t meuEmted Hn thwwbeﬁtfernnpham setls |1mtgginﬂie-m;1jé@1 amb@uttcmm:qslilm droatd an

i ntegrall Ynchﬁiﬁyé’&ﬂ-o gﬁa{y £ gp(f&é'aﬂcga&dgmate[mum ed on the bottom pl ate,

said integra ohe-pi‘ece casing front consisting of one front
pl ate, one top plate and only one side plate.

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.



8. An outdoor unit of an air conditioner in which a conpressor, a heat

exchanger and an air fan are disposed inside a casing |l@RekiAGAJgar or a
| arge part of the rear, wherein the casing includes a botton13?ate and a

casing front nounted on the bottom plate, said casing front having one
side plate and an integrally-nol ded on@api ece nenber consisting of one
front plate and one top plate, said side plate being attached to the
i ntegral |l y-nol ded one-piece nenber.  ABSTRACT An outdoor unit of an air
condi ti oner capabl e of reducing the nunber of parts, increasing workability
in assenbly, dnd r&FudHFWISit cohprisPhg &o8eisiesssr ioywhich hrat
exchanger , an_air _fan .. all disposed jn casi ng, .the casing
conprisin&ga %ﬁﬁgﬁ%kﬂ%Iéefg)%ﬁép%?g%%s?% Pﬁmﬂl?Z?aﬁoﬁﬁﬁxp%ﬁp?$ﬁgbottom
plate (1) janrd 4for Ry Integrat ing. tagether a front plat 2a), _a top
“plate (21b), aenc? < SS,ilzlé d] o en(%éca) 9-d8964h a ﬁgge paj_pc 5 £ éhe tear,
wherein

the casing includes a bottom plate and an integrally-
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.





