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1 SPECIFICATION TITLE OF THE INVENTION SHOWCASE 5
BACKGROUND OF THE INVENTION The present invention relates to a
showcase in which a display room is provided over an insulating wall; a
machine room containing a compressor and the like is provided under the
insulating wall; a cooling room is 10 perided in the insulating wall; and an
evaporator and a cooling fan of a cooling unit are installed in the cooling
room so that cold air heat-exchanged with the evaporator is circulated in
the display room by the coolingsfas: 48 a-e@pntional showcase of this
kind, left, right, 15 and rear transparent walls and a front transparent door
(transparevt Wall) ane/aNaénsd to supporting columns standing at four
corners of an insulating wall so that a display room surrounded by the
transpareﬁf[%%% provided over the insulating wall. In the insulating
wall, 20 a cooling room is provided in which an evaporator and a cooling
fan of a cooling unit are disposed. Under the insulating wall, there is
pr&¢igig X Y Y2 compressor, a condenser and the
ke disposd: BY geraing e cannigssarand (e, ko, Quanaralt on
25 exerts a codling finction and the cooling fan serves to eject cold air

from enepside afdba insulatingiwal andk susk the oeld aimfgomathie; other

side of the insulating . )
machine room containing a compressor and the like I1s

provided under the insulating wall; a cooling room is
provided in the insulating wall; and an evaporator and a
cooling fan of a cooling unit are installed in the cooling
room so that cold air heat-exchanged with the evaporator is
circulated in the display rcoom by the cooling fan.

In a conventional showcase of this kind, left, right,
and rear transpareﬁt walls and a front transparent door
(transparent wall) are attached to supporting columns
standing at four corners of an insulating wall so that a
display room surrounded by the transparent walls is
provided over the insulating wall. In the insulating wall,
a cooling room is provided in which an evaporater and a
cooling fan of a cooling unit are disposed. Under the
insulating wall, there is provided a machine room in which
a compressor, a condenser and the like disposed. By
operating the compressor and the like, the evaporator
exerts a cooling function and the cooling fan serves Lo
eject cold air from one side of the insulating wall and

guck the cold air from the other side of the insulating
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2 wall. The cold air is thereby circulated into the display room to cool the
interior of the display room to a predetermined temperature (e.g., see
Japanese Patent Unexamined Publication No. hei 5-203332). 5 In such a
showcase, to make the interior of the display room larger, the height of a
portion lower than the insulating wall Is set to be small in comparison with
the entire height of the showcase. As a result, only the cooling fan is

~ provided in the cooling room in the 10 insulating wall, and a fan motor for

reyiving the-cealiry Hfan isprouidechon che cap atalbiofi theomachide spday
In such a construction, a hole for attaching the fan motor is formed in the

bEtsH SAfE6ebf ihve iddtiating™wall dd*4s 10-EBHE% bR o the®
atfachment pesition afthe 15 fan metay. Thedwlgdpslnsed vithean

insulating material ‘as in the case of the insulating wall. Through the
insulatiag made Balb Aitheduigh Hote ihédrnfed883iRav a rotating shaft of the
fan motor extending from the machine rq(oemtsljidee fo the coolin rgom side

can pass ArciifHtfe SBWFETSH hbTe "FAS fan motor disposed in the

maehine.tpamois fxgdta-the-tep walkefithesmachinecieami hatdstBatoftne
plate of the machine room via a motor attachment plate. The cooling fan
dispesda it €8dhng FosRTistX&E té™R YolRtirRPERARFRIM M bRty

o000 side- o the Goallng oM. gJan case bs dispesed uwpicha oril
is formed around the coo ing fan. Thus, when the
cooling fan is provided in the cooling room in the
insulating wall, and a fan motor for revdlving the cooling
fan is provided on the top wall of the machine room.

In such a construction, é hole for attaching the fan
motor is formed in the bottom surface of the insulating
wall so as to correspond to the attachment position of the
fan motor. The hole is closed with an insulating material
ag in the case of the insulating wall. Through the
insulating material, a through hole is formed so that a
rotating shaft of the fan motor extending from the machine
room side to the cooling room side can pass through the
through hole. The fan motor disposed in the machine room
is fixed to the top wall of the machine room, that is, a
top plate of the machine room via a motor attachment plate.
The cooling fan disposed in the cooling room is fixed to
the rotating shaft from the cooling room side.

In the cooling room, a fan case is disposed in which
a grili is formed around the cooling fan. Thus, when the

cooling fan is operated, cold air captured by the fan case
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cooling fan is operated, cold air captured by the fan case 3 is ejected into
the display room, whereby the cold air is circulated. In the above
construction, however, the fan case is only disposed in the cooling room.
Therefore, there is a 5 problem that the position of the fan case is easily
shifted. When the fan case is shifted from its appropriate position, it
becomes difficult to stably control the wind quantity of cold air to be
ejected into the display room, which leads to a problem that cold air
carnetiapprapriately hed Odgisgulated imthe dispt@prodine rabditioy, 1s
since the fan case is not stably be provided, the fan case might vibrate in
thelgpararicifof the fan motor. Hence, there is a problem that an abnormal

noise sucf},asyibratighnQisgds rgenertednidithenesobsionattha s
above problems, it can be contrived that the fan case is fixedly provided

in¢hey caokpgsedniHaowevepahencoslirfan Fiotee e aftachBE fo fife 2

top plate of the machine room, but the sufficient height of s ine
ro?)ﬁ?%%iﬁﬂo?%%ter‘élﬁre%(?ﬁegr%"coerf tﬁgré%ﬁ ig%np% Tgmaia%ﬁ%%igﬁgtgted'
atipchand detashdhedansmoior fem themachinegppapeannet pesition,
carried out. More specifically, in a case where the cooling fan motor s

atﬁétHé%PﬁﬂQ%éééﬁé&%Fn%nﬁr?&ﬁé@ GPIHEr e, Fhds Y dirglaRAe e OF

e
to a problem that cold air cannot appropriately be
circulated in thg display room. In addition, since the fan
case is not stably be provided, the fan case might vibrate
in the operation of the fan moﬁor. Hence, there is a
problem that an abnormal ncise such as vibration noise 1is
generated.

For the resolution of the above problems, it can be
contrived that the fan case is fixedly provided in the
cooling room., However, the cooling fan motor is attached
to the top plate of the machine room, but the sufficient
height of the machine room cannot be ensured. Hence, there
is a problem that operation to attach and detach the fan
motor from the machine room cannot be carried out.

More specifically, in a case where the cooling fan
motor is attached and detached for maintenance or the like,
it is required that the fan case is first removed, the
cooling fan is then detached from the rotating shaft, and
the insulating material which closes the hole formed

through the bottom surface of the insulating wall is
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the insulating material which closes the hole formed through the bottom
surface of the insulating wall is 4 detached therefrom. Afterward, the
motor attachment plate having the exposed fan motor attached thereon is
detached from the top plate of the ma40hine room from the cooling room
side, whereby the cooling fan motor is'detached from 5 the machine
room. Therefore, to attach and detach the cooling fan motor disposed in
the machine room from the cooling room side, - the fan case has to be
refaQvahledremathercealing feertwhiencet ids mifficult 4@ siahlyecantpakthe
wind quantity 10 as described above. Further, the attaching and
détachirg Wetkstorsrd ERMNGTAATBITERPER R WSHRbds 4848 g

a plurality of parts. In_ particular, si tk i ati rial
ar%[ét?fenat%%a_b)? %at%#f)i Fg%f%%u%}ﬁgll?r% %%ng r%; g%%t?gvdg%ﬁ? g ﬁ;g COBImAE
cargpartgiedalize shewpachia edeoniands dre sobhng teofeirawich Heo
are produced, the troublesome work is required. SUMMARY OF THE
INVENTROREPG TIRPPBresent invention has been made to solve the

above-deggribed convepgional teghnical poblem. Aneokisst afdhedrasenin
invention Is to provide a showcase in which a cooling fan is provided on a
coplisgaeetn side:andmefari mmotoros Frovitethon combihthd peBNSdide;
wherein attaching ,25 apd defaching the, coqling,fan,gan b, fagitaleghand
Hence, it is difficult to stably control the wind guantity
as described above.
further, the attaching and detaching works for the
cooling fan motor involve a wofk of disassembling a
plurality of parts. In particular, since the hole and the
insulating material are treated by waterproof caulking in
order to watertightly compartmentalize the machine room and

the cooling room in which dews are produced, the

troublesome work is required.

SUMMARY OF THE INVENTION

The present invention has been made to solve the
above-described conventional technical problem. 2An object
of the present invention is to provide a showcase in which
a cooling fan is provided on a cooling room side and a fan
motor is provided on a machine room side, wherein attaching
and detaching the cooling fan can be facilitated and
stabilization of the wind guantity by a fan case can be

realized.
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stabilization of the wind quantity by a fan case can be realized. 5 A first
aspect of the present invention is directed to a showcase in which a
display room is provided over an insulating wall; a machine room is
provided under the insulating wall; a gompressor, a condenser and the
like of 5 a cooling unit are disposed in the machine room; a cooling room
is provided in the insulating wall; and an evaporator and a cooling fan of
the cooling unit are disposed in the cooling room so that cold air
heat-exchagnged wills the: te wap anatopisecirgutatonvienthiodispiayliommind
the cooling 10 fan, the showcase further including a coolingdfggl motor

dispoRediAtRaTRatRinE st o tiiR-the E88hg Faf héE 280ling Tan""
mater heing detachably, affacheddoa tap platg-elthe.maghiae ream from

lateral direction in a state that a rotating shaft of the cooling fan motor
passasthronghvis.the insuaing seslkinte tikerdeliagTosnt theecddlify °f

fan being detachably attached on the rotating shaft. A second aspectof
thd [TReEhe shyBitiord i‘rg‘:éLcStté%s ?65 alghécf/}vlgagénea ?% W ?cif%%'sp%ay foom 1S
proyided gver-ap; iswlating valk esiachingyre@imis prodided smdeptheor
20 insulating wall; a compressor, a condenser and the like of a coolin

uriindre dispostesinite PRchife FOOMLIRT BN 386nTieBrRRdedth
insulafing wall, and an,evaporaiar and aseplipgdameldae saalingunit are

. o Ofl b .
disposé T the coo ing room so that cold air heat-exchanged with the
evaporator is circulated in the display room by the cooling

fan, the showcase further including a cooling fan motor
disposed in the machine room to drive the cocling fan, the
cooling fan motor belng detachébly attached to a top plate
of the machine room from lateral direction in a state that
a rotating shaft of the cooling fan motor passes through
the insulating wall into the cooling room, the cooling fan
being detachably attached on the rotating shaft.

L second aspect of the present invention is directed
to a showcase in which a display room is provided over an
insulating wall; a machine room is provided under the
insulating wall; a compressor, a condenser and the like of
a cooling unit are disposed in the machine room; a cooling
room is provided in the insulating wall; and an evaporator
and a cooling fan of the cooling unit are dispesed in the
cooling room so that cold air heat-exchanged with the
evaporator is circulated in the display room by the cooling
fan, the showcase further including a bottom frame riming

an upper periphery of the insulating wall; a bottom plate
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25 evaporator is circulated in the display room by the cooling fan, the
showcase further including a bottom frame riming an upper periphery of
the insulating wall; a bottom plate 6 provided in the bottom frame to
separate the display room from the cqoling room; and a fan case formed
integrally with the bottom frame under the bottom plate, the cooling fan
_being disposed in a grill of the fan case. 5 A third aspect of the present
invention is directed to a showcase in which a display room is provided
OVRIAN dBguiatinghwallo BuBpAChingE0QMD is gravided underdthep lagulatng
wall; a compressor, a condenser and the like of a cooling unit are
di§pomediin the TAABNINEASBIM 28 TRIIRG RIS Pr6 TidErotR- 1Y

insulaling,wall, 39d,an2UAROGIAL AR Gaplingr{apalibe eaaling unitage
dispose |n.the. cooling room so that cold air heat-exchanged with the
e;]/ﬁgora&_&fllg, cirnuatesdinitteedigplali raoin yethBacoslarpe fan, the
showcase further i i imi [

urther including a bottom frame rlmlngt 15 an upper %‘ﬂ%@%@d

of the inséla‘fﬁbr\ﬁaﬁ?geo% toth piRE BrEiRE iAthEbottom frame to
sepgrate fhe display rogmy £0m the $o0kpareem. & fareasadarmedr an

integrall_y with the bottom frame under the bottom plate; and a cooling fan

Cooln o et Bt cerschabby atached o5, Pt pobe mach

I SR et s e s

fan, meior pagses: threpghdhedesulating wad irtecthemeoalingntoemethd.ing
room is provided in the insulating wall; and an evaporator
and a cooling fan of the cooling unit are disposed in the
cooling room so that cold air ﬁeatnexchanged with the
evaporator is circulated in the display room by the cooling
fan, the showcase further including a bottom frame riming
an upper periphery of the insulating wall; a bottom plate
provided in the bottom frame to separate the display room
from the cooling room; a fan case forﬁed integrally with
the bottom frame under the bottom plate; and a cooling fan
motor disposed in the machine room to drive the cocoling fan,
the cooling fan motor being detachably attached to a top
plate of the machine room from lateral direction in a state
that a rotating shaft of the cooling fan motor passes
through the insulating wall into the cooling room, the
cooling fan being detachably attached to the rotating shaft
so as to be disposed in a grill of the fan case.

A fourth aspect of the present invention is directed

to the showcase according to the first aspect or the third
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cooling fan being detachably attached to the rotating shaft 25 so as to be
disposed in a grill of the fan case. A fourth aspect of the present invention
is directed to the showcase according to the first aspect or the third 7
aspect, wherein a portion of the top plate where the cooling fan motor is
positioned is raised, and the cooling fhn motor is attached from lateral
direction using a shape of the top plate raised at the raised portion. 5
According to the first aspect of the present invention, there is provided a
S'&%\%@é%e, inidich .2 disphas 1o is pravides oyes e imsslatingwall; a
machine room is provided under the insulating wall; a compressor, a_
conddriger e thetike dfsa BesHTg oPRreiEpdsed in 206 tHEFn SahERY

000 Sseoing oo i providedyn 08 Jpawialigweland anevanaaige
anda codilng an of the cooling unit are disposed in the cooling room so
that celsk aibbegt-exshaagedavitt thmevaparatdr incitdwated in the
display room by the cooling fan. The showcase corrt}%rises a 15 cooling

fan motoiFapediREhife BTt RS ESofg AR, BHR°E85ling fan
molgrds delachapiatiadned . 2don. plalR AN ashineone o1 oy

lateral direction in a state that a rotating shaft of the cooling fan motor
passes thsopgiotheddsulating avalkirtothé Toolingrbont TREH2OTOBAAH 15
fan is detachably mounted on tEe trotatir‘lrga_sLI_:{a}ft.(_}t Therefore, when the
COTTAGHRRTMORAEE MR ChRE P ahtiRaTce Br thedike: the cooling fan

is firstdetaghednd the 1ike of a cooling unit are disposed in
the machine room; a cooling room is provided in the
insulating wall; and an evaporator and a cocling fan of the
cooling unit are disposed in the cooling room so that cold
air heat-exchanged with the evaporator is circulated in the
display room by the cooling fan. The showcase comprises a
cooling fan motor in the machine room to drive the cooling
fan. The cooling fan motor is detachably attached to a top
plate of the machine room from lateral direction in a state
that a rotating shaft of the cooliﬁg fan motor passes
through the insulating wall into the cooling room. The
cooling fan is detachably mounted on the rotating shaft.
Therefore, when the cooling fan motor is detached for
maintenance or the like, the cooling fan is first detached
from the rotating shaft from the cooling room side.
Afterward, the cooling fan motor fixed to the top plate of
+he machine room can be detached from lateral direction of
the machine room.

There is no necessity of forming a taking-out hole in
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from the rotating shaft from the cooling room side. Afterward, the cooling
fan motor fixed to the top plate of 25 the machine room can be detached
from lateral direction of the machine room. There is no necessity of
forming a taking-out hole in 8 the insulating wall at a position
corresponding to the attachment posi%on of the cooling fan motor; and
detaching the fan motor from the cooling room side together with an
insulating material closing the hole, as in a conventional 5 showcase. This

can fagilitate 1he fpuhiesome attaehing: snddstashinguoils for the
cooling fan motor, and improve the workability of maintenance. According
toattieesdomTt: appett dbthe Pradentc BN #e iEPE5ToVidel §etaching
showcase Inwihich g display, 10.199mJs pIgYderQvel 3R istangal
a machine room 1s “provi &d under the insu ating wall; a’compressor, a
candanserang the-like of acgoeling Unitaredlisposed in theomeehirs.onal
room; a cooling room is provided in the insulating wall; and an evalgorator

arrdawstEting i bF 158 SEEsHnNg BhR arBRiSFoREd 7T IS cB5FAG 138
Soa%hcf‘t&é’%%a?ﬁ@g%beﬁi@af‘&fdtwghéﬁSEL‘@&OEQEP%{?&@|84§@ indBeove

display room by the cooling fan. The showcase comprises a bottom frame
rining &b tiper Periphetynefitheansuolzting wall; a bottom plate provided

in the bottom frame to 20 separate thﬁ dis;é:aé/]troo 11_fE§)@m tge coIg)éing
room; and*598R%¢A%e 18rhRY Mty WRET

S5
e Bottom frame under the
invention, there is provided a showcase in which a display

room is provided over an insulating wall; a machine room is
.provided under the insulating wall; a compressor, a
condenser and the like of a co&ling unit are dispesed in
+the machine room: a cooling room is provided in the
insulating wall; and an evaporator and a ccoling fan of the
cooling unit are disposed in the cooling room so that cold
air heat-exchanged with the evaporator is circulated in the
display room by the cooling fan. The showcase comprises a
bottom frame riming an upper periphery of the insulating
wall; a bottom plate provided in the bottom frame to
separate the display room from the cooling room; and a fan
case formed integrally with the bottom frame under the
bottom plate. The cooling fan is set in a grill of the fan
case. Therefore, the fan case can stably be provided in
the cooling room in the insulating wall.

This makes it possible to stably contrel the wind
pressure and the wind quantity in the eoperation of the

cooling fan located in the grill of the fan case. Thus,
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bottom plate. The cooling fan is set in a grill of the fan case. Therefore,
the fan case can stably be provided in the cooling room in the insulating
wall. 25 This makes it possible to stably control the wind pressure and the
wind quantity in the operation of the cooling fan located in the grill of the
fan case. Thus, 9 cold air can appropriately be circulated in the display
room. In addition, because a trouble can be avoided that the fan case
jounces in the operation of the cooling fan, a vibration noise of the fan

casa gapihe prevengddperubeing Segeneraiadvhacantding o dhephisg
aspect of the present invention, there is provided a showcase in which a

disptay rob #BIGVIERd GRSIEN Iy Wefl; SPMaRRIRY Pad st
pravided gndegéhﬁa%%uc'égngnwma SOMAresser. g:1Qcondsnser anelthe o

like of aacoo(fi?ig unit are disposed in the machine room; a cooling room is
previded inthendasulatingirall fand casevaporater andwecssiihg famobiag
cooling unit are disposed in the cooling room so that cold air
h&SR&F i tred with the evaporator is circulated in the 15 display room by

the cooling fan, Iheshaweasesomarisesac bogem flane sisaing an upper
periphery of the insulating wall; a bottom plate provided in the bottom

fraimestot separateethe displzyordsindrem thewertingimoisgian caserlay

e IS I et (e ORI Z0SE 3004 1o
provided under the insulating wall; a compressor, &
condenser and the like of a cooling unit are disposed in
the machine room; a cooling room is provided in the
insulating wall; and an evaporétor and a cocling fan of the
cooling unit are disposed in the cooling room so that colid
air heat-exchanged with the evaporator is circulated in the
display room by the cooling fag. The showcase comprises a
bottom frame riming an upper periphery of the insulating
wall: a bottom plate provided in the bottom frame to
separate the display room from the cooling room; a fan case
formed integrally with the bottom frame under the bottom
plate; and a cooling fan motoxr disposed in the machine room
to drive the cooling fan. The cooling fan motor is
detachably attached to a top plate of the machine room from
lateral direction in a state that a rotating shaft of the
cooling fan motor passes through the insulating wall into
the cooling room. The cooling fan is detachably mounted on
the rotating shaft so as to be set in a grill of the fan

case. Therefore, when the cooling fan motor is detached
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to drive the cooling fan. The cooling fan motor is detachably attached to a
top plate of the machine room from lateral direction in a state that a
rotating shaft of the cooling fan motor passes through the insulating wall
into 25 the cooling room. The cooling, fan is detachably mounted on the
rotating shaft so as to be set in a grill'of the fan case. Therefore, when the
cooling fan motor is detached 10 for maintenance or the like, the bottom
plate is first detached from the cooling room side, and then the cooling
fap,is detached-frem the rotating shaft idtenwerdmthel cooling Eosiotor
fixed to the top plate of the machine 5 room can be detached from lateral
difeteoned tha pradiifie CRIGHDT HePEMs Fibifecddhy TOreR ity FP o109 -
taking-out bole I J9e sylating wallat.agosilian.congspandinglo e
aftachment position of the cooling fan motor; and detaching 10 the fan
meden fram theceeling raamesidedogethenwith et énsdlating matdriale
closing the hole, as in a conventional showcase. This can fac'ﬁitate the,
tr&gBrRsERRe BRafRiRFRAR GERIMAG Warks FoF B8 58B1iRG AR mofor. and
improve the workability of maintenance. 15 In addition, because the
cooling fan is set in the grill of the fan case formed integrally with the
bottom fremeeethieswirel presstaétand thd wimd e antibpi- e SPefatidh o

f:hi%g?‘;‘gjggggﬁg%&g{éﬁ%% be, controlled..and cold air can approprigfely be

attachment position of the cooling fan motor; and detaching

rhe fan motor from the cooling room side together with an
insulating material closing the hole, as in a conventional
showcase. This can facilitate fhe troublesome attaching
and detaching works for the cooling fan motor, and improve
the workability of maintenance.

In addition, because the cooling fan is set imn the
grill of the fan case formed integrally with the bottom
frame, the wind pressure and the wind guantity in the
operation of the cooling fan can stably be controlled, and
cold air can appropriately be circulated in the display
room. In particular, because & hole for attaching the fan
motor is not formed in the insulating wall unlike a
conventional showcase, the wind pressure and the wind
guantity in the operation of the cooling fan can more
stably be controlled.

Further, because the fan case can stably be provided
in the cooling room in the insulating wall, a trouble can

be avoided that the fan case jounces in the operation of
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20 room. In particular, because a hole for attaching the fan motor is not
formed in the insulating wall unlike a conventional showcase, the wind
pressure and the wind quantity in the operation of the cooling fan can
more stably be controlled. 25 Furthegbecause the fan case can stably be
provided in the cooling room in the insulating wall, a trouble can be
avoided that the fan case jounces in the operation of 11 the cooling fan,
and thus a vibration noise of the fan case can be prevented from being
generaiedlAcgorading tarttetfoustheaspéctadfihe preseat dAvéhBoham Prse
above first or third aspect, a portion of 5 the tog plate where the cooling

fafPmdtEr REFYERbRBTE MR M PERCESSIMG fan motor is attached
from latergl . dirgetign using.@ shane Rf g tep phxte faisesatihe: raised

portion. Therefore, the cooling fan motor can be fixed using an inclined
surfaes fomed by theedidfersrcd #1 1D IeigEhHEAVEERUFE raRelPsih °F

and the other portion of the.top plate, Thus, the cooling fap metor.cam beg
fi)?gbetot?ﬁe%gﬁ:ﬁeaﬂ%ﬁac%e ?on‘%l%%r%l irection yascreBwing work or

thedike=d hig c@n-more ddpiave the workabilily, ahtaeidide fmore Steisizal
fixture. 15 BRIEF_DESCRIPTION OF THE DRAWINGS FIG. 1 is ah
petspestiveniaioia PvieRrperatirte shoR chsa W dordifg to™n the

Eygggggﬁegggﬁggﬁpre§ggkefore, the cooling fan motor can be

fixed uging an inclined surface formed by the difference in
height between the railsed portion and the other'portion of
the top plate. Thus, the cooling fan motor can be fixed to
the inclined surface from lateﬁal direction by a screwing
work or the like. This can more improve the workabllity,

and realize more stable fixture.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a low-temperature
showcase according to an embodiment of the present
invention;

FIG. 2 is a partial enlarged perspective view of the
showcase of FIG. 1 in a state that a cooling room and &
machine room are exposed;

FIG. 3 is a right side view of the showcase of FIG.

FIG. 4 is a partial enlarged sectional side view of

the showcase of FIG. 3;

FIG. 5 is a perspective view of a lower part of a
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invention; 20 FIG. 2 is a partial enlarged perspective view of the
showcase of FIG. 1 in a state that a cooling room and a machine room
are exposed; FIG. 3 is a right side view of the showcase of FIG. 2; 25
FIG. 4 is a partial enlarged sectional slige view of the showcase of FIG. 3;
FIG. 5 is a perspective view of a loweT part of a 12 main body to which a
bottom frame has been attached; FIG. 6 is a perspective view of a cooling
unit in the machine room to which a top plate has been attached; FIG. 7
ISy PRISRRELIVEVigN: ehthe soeling upitdReSithe rBashinetroameRIG. 8 is
an enlarged sectional view of the lower part of the main body; and FIG. 9
is an enlaij&d séctienal BERSHRAHEIBNETF LUt YT theTAAHBEAYTd Whith
a cooling fan motor is heing. 10.attached. I T F
e R EB BVEOBMENT. HeFeimaRer aF Smbehman ofine
present inwvgrtiory wil he glesstibedindetabwithtreforenceic tie €81t in
accompanying drawings. In the drawings, a low-temperature showcase of
thEREmBBEhBRt °8%our-glass-sided type low- temperature showcase
so-called "desk rodel’, A mainbgdy 144 1Bashayeaseincludes sver
case-like insulating wall 6

part of the main body; and

FIG. 9 is an enlarged sectional view of the lower
part of the main body to which a cooling fan motor is being

attached.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, an embodiment of the present invention
will be described in detail with reference to the
accompanying drawings. In the drawings, a low-temperature
showcase of the embodiment is a four-glass-sided type low-
temperature showcase so-called “desk model”. A main body
11 of the showcase includes a case-like insulating wall 6
made of foamed polyurethane to be open upward; a bottom
frame 7 made of a hard synthetic resin to rim the upper
periphery of the insulating wall 6; supporting columns 8
standing at four corners of the bottom frame 7; a top plate
9; left and right transparent walls 4 held by the bottom
frame 7, the supporting columns.a, and the top plate 9.

Each of the left and right transparent walls 4 is
made of a transparent double-glazed glass. A bottom plate

12 (shown only in FIG. 8) made of a hard synthetic resin is
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made of foamed polyurethane to be open upward; a bottom 20 frame 7
made of a hard synthetic resin to rim the upper periphery of the insulating
wall 6; supporting columns 8 standing at four corners of the bottom frame
7; a top plate 9; left and right transpaygnt walls 4 held by the bottom
frame 7, the supporting columns 8, and the top plate 9. 25 Each of the left
and right transparent walls 4 is made of a transparent double-glazed
glass. A bottom plate 12 (shown only in FIG. 8) made of a hard synthetic
regiit ischandetachahiy edtashed ante thednsalating wall 6 ifsidesthie the
transparent walls 4. A display room 3 is defined in the main body 11 b

thensaEnpssiate 121 e fop Plaftt6PAAY THROBfEard r@‘?‘ﬁ&‘?%pja?eﬁflg
Walls & §oﬂ}e {ronfand,rearfacss oﬁawisﬁ@ymenﬂcééﬁlr&%@ne Thena

front and rear openings of the display room 3 are closed by doors 13 so

thaheath Dipeningcaghibe freely pependd WEid-froht and rear doors 13

have the same construction. Each door 13 is @Cﬁigac%ed in the manner that
1 are

10 its upperPEndTSREr Rt Poriorre 8RS pRiotdiy stippBriad on the top
plaieg and:the batiom frameds EaghAeand3oincludes asparigherabaash

14 made of a hard synthetic resin; and a transparent double-glazed glass
walks heldsimdide tieeash 4. o8 hidlle 2898 atRRMERCO°RR FENETSSLY

fage of each dpor 14,00 the gon:supotied sife. gt s, he. it face of

th&7&R ide of the sash 14 Under the insu ating wall 6, a machine room 2

IS construction. Each door 13 is attached in the manner that
its upper and lower right portions are pivotally supported
on the top plate 9 and the bottom frame 7. Each door 13
includes a peripheral sash 14 ﬁade of a hard synthetic
resin; and a transparent double-glazed glass wall 4 held
inside the sash 14. A handle 16 is attached to the front
face of each door 14 on the non-supported side, that is,
the front face of the left side of the sash 14.

Under the insulating wall 6, a machine room 2 1is
provided below the display room 3. The periphery of the
machine room 2 is covered with detachable panels 17. In
the machine room 2 disposed are a compressor 18 and a
condenser 19 constituting a refrigerant cilrcuit eof a
cooling unit R; and in additicon, a condenser fan 21 for
flowing external air around those to be air-cooled, an
evaporating dish 23, and an electric box 25.

The condenser 19 includes meander refrigerant pipes
45, a plurality of radiating fins 46, and pipe plates 47 on

both sides. The condenser 19 is disposed in a front
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provided below the display room 3. The periphery of the machine room 2
is covered with detachable panels 17. In 20 the machine room 2 disposed
are a compressor 18 and a condenser 19 constituting a refrigerant circuit
of a cooling unit R; and in addition, a gondenser fan 21 for flowing
external air around those to be air-coo%ed, an evaporating dish 23, and an
electric box 25. 25 The condenser 19 includes meander refrigerant pipes
45, a plurality of radiating fins 46, and pipe plates 47 on both sides. The
condensar 19s gispeser) ina frond Whqrartienfabone .enthef digection
machine room 2. The direction of each radiating fin 46 is set so that air

fleWiseirom thedirdfit tthe éRtetfor} fofafd fife iR e oY Of the™ the
machine room 2), A flapge 474 substantially horizgnially, fcbeatisfermed

on tﬁxe1 upper end of each pipe plate 47 (see FIG. 7). The condenser fan
2hareltdes mopmotan 21M aficagpropdesupse fart PaFLshdwedaaial 1y

rotating shaft of the motor 21M. The condenser fan 21 is set in a f
49eled fo HRFTES Qe SrhaPESHd SRt GRS ﬁ%elgﬁrﬁgc ifg r?o%%r%

2k dde fan casg A%ismadeof ahargisynibaticersia. s showmMnahtG a7,
a grill 51 that the fan 21F faces is formed on an inclined wall 50 inclined
atrervpeyleof appat ©50 bRhEPHE sde BlstanEREAT iR cSRaEhsar 1818

high 15 ' ide i it i
SRR SRR A i ket Ve
fixed to the rear side of the condenser 19 (inside the
machine room 2).

The fan case 49 is made of a hard synthetic resin.
As shown in FIG. 7, a grill Slrthat the fan 21F faces is
formed on an inclined wall 50 inclined at an angle of about
45° so that its side distant from the condenser 1% is high
and its condenser 19 side is low when it is attached to the
condenser 19. Side walls 52 are formed to extend from the
condenser 19 to the inclined wall 50. A flange 49A
substantially horizontally bent outward is formed on the
upper ends of the side and incglined walls 52 and 50. The
upper surface of the flange 49A is on substantially the
same plane as the upper surfaces of the flanges 47A formed
on the upper ends of the pipe plates 47 of the condenser 19.

When the motor 21M of the condenser fan 21 i1s driven
to revolute the fan 21F, external air is sucked around the
condenser 19 from an external air suction port 22 formed in
the front panel 17 corresponding to the condenser 19. The

condenser 19 is thus cooled by the external air.
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condenser 19 to the inclined wall 50. A flange 49A substantially
horizontally bent outward is formed on the upper ends of the side and
inclined walls 52 and 50. The 20 upper surface of the flange 49A is on
substantially the same plane as the wpper surfaces of the flanges 47A
formed on the upper ends of the pipe plates 47 of the condenser 19.

When the motor 21M of the condenser fan 21 is driven to revolute the fan

21F, external air is sucked around the 25 condenser 19 from an external
air suction poth22 fempedindhe frantgraneldwecofespontimgttootiie side,
condenser 19. The condenser 19 is thus cooled by the external air. 15 In

tHiB R rABBEARRERE wWifer Tidtted forlthe BT S108. th¥PcSRGerfdsP19 1€ at
a{i%htnp?%%lm (Q3QResids) i themaching,ragM 2 1o cay espopskioshent
ide 0

ins the front panel 17 of the machine room 2. The condenser fan 21
ispapesitionest onitherrean side o tive ZondBmserd®igyRen GRiwed frioin

the front side, the compressor 18.is pasitioned on the left back side of the
cBRAAHLENEY AR tHACERAEN S Tar Elgc At the Tear %ﬁrthg%th&i&qsﬁa e).

When,yiewed from dhedsant sides theelecibghoxs2sis as alefipasitaoned
10 (on the other side) in the machine room 2 to correspond to the inside
ofthetirent.pAtieb2Zlof THemashireer RS he &t 1AsEOBpERPaTLE ST

inferior.qf tce maching room,2 t%%t%ec%{éih%ﬂ?&fic R AL £rom

COMPrésso 18, a space for installing a motor 27M for a cooling fan 27, as

wilhie dbcdesaribrg, late is fermeddybraising the kottemifate gfosition
(on the other side) in the machine room 2 to correspond to
the inside of the front panel 17 of the machine room 2. 1In
at least upper part of the intérimr of the machine room 2
between the electric box 25 and the compressor 18, a space
for installing a motor 27M for a cooling fan 27, as will be
described later, is formed by raising the bottom face of
the insulating wall 6 and the bottom face of a top plate 44
of the machine room 2 that covers the lower side of the
ingulating wall 6, though the details will be described
later,.

A cooling room 24 is provided in the insulating wall

6. The cooling room 24 contains therein an evaporatox 26,
which constitutes the refrigerant circuit of the cooling
unit R with the above-described compressor 18 and the like:
and a cooling fan 27. The cooling fan 27 includes a motor
27M and a propeller type fan 27F mounted on a rotating
shaft 55 of the motor 27M. A not-shown water discharge

outlet formed in the bottom of the cooling room 24 leads to
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the insulating wall 6 and the bottom face of a top plate 44 of the machine
room 2 that covers the lower side of the insulating wall 6, though the
details will be described later. 20 A cooling room 24 is provided in the
insulating wall 6. The cooling room 23,4 contains therein an evaporator 26,
which constitutes the refrigerant circdif of the cooling unit R with the
above-described compressor 18 and the like; and a cooling fan 27. The
cooling fan 27 includes a motor 25 27M and a propeller type fan 27F

maunted AR adotating shaft apafdhengotarsy M3 A not-shown water
discharge outlet formed in the bottom of the cooling room 24 leads to 16
the aboveldescritysa bvaperatify Bish 23wt &R iR fhRvease 1.

low-temperature showcase 1, .an angero glels ' ai
SR e DB B e pad
295 are-forpiad: abraspectivexdightiand |eft positionsiihstities battape ptated
12 at the bottom of the display room 3. The_cold air discharge port Zc%is
CoviteEREMARN We TRERRF to Ve d88ing Torh®S4 oﬁ"tﬁ%td'ié;%ﬁa%dl e side

Og.@%‘@t%?nt"gl@aéanlzz . The gold airsucking pal 28 is.eagnesisd with thes

10 interior of the cooling room 24 on the cold air flowing-in side of the
evaparasar?6.ikctierigettorrfragte 7aimaing tiedpperpedishery e g

insulating wall 6, a fan case 37 for the copling fan 27 is provided s to,
e)&gnaqﬁorﬁ%}r}égﬁle}?gﬁ%iy on tlgxe c%_scgarge s138MQ¥ d@tge 851 %¥ng

fan 27. The cold air sucking port 28 is connected with the
interior of the cooling room 24 on the cold air flowing-in
gide of the evaporator 26.

In the bottom frame 7 riﬁming the upper periphery of
the insulating wall 6, a fan case 37 for the cooling £an 27
is provided so as to extend from one side,.in this
embodiment, the right inner edge of the bottom frame 7 in a
front view of the low-temperature showcase 1, and another
side forming a corner with the one side, that is, the front
inner edge of the bottom frame 7, toward the ingide the
cooling room 24. The fan case 37 is formed integrally with
the bottom frame 7 under the bottom plate 12 attached to
the upper periphery of the bottom £frame 7. In the fan case
37 formed is a grill 38 that the fan 27F of the cooling fan
27 faces.

On the front and rear sides of the bottom frame 7,
cutward protruding dew receivers 39 are provided so as to
correspond to the lower ends of the doors 13 digposed in

the front and rear faces of the display room 3. The dew



15 embodiment, the right inner edge of the bottom frame 7 in a front view
of the low-temperature showcase 1, and another side forming a corner
with the one side, that is, the front inner edge of the bottom frame 7,
toward the inside the cooling room 24. The fan case 37 is formed
integrally with 20 the bottom frame 7 dfder the bottom plate 12 attached
to the upper periphery of the bottom frame 7. In the fan case 37 formed
is a grill 38 that the fan 27F of the cooling fan 27 faces. On the front and

rear sides of the botion frame . 1 25.Q4twend psatiuding:dew reoeivers 39

are provided so as to correspond to the lower ends of the doors 13
dispused i ltheeffodtundiean fades ofiier dsptdpreemes. The dew 17

receivers 39 are for receiving dew condensatign water .having flowed
d&ﬁﬁ??&?ﬁﬁﬁgtoﬁ%%%ﬁrﬁ%%%to J%Hglﬁ%ngﬁpgregr?tovj\?glls{ ?c’éns%}t%ting the

doqrssk3 At substamiiallythe-center &f e@nchedewdeseiver 3% A watertsr
discharge hole 39A is formed to introduce the received water into the

eVEiRFRERGISN 2B Fothelmabariefod® 2R rsticCorhR? portien¥ ot the
botiom frame./ 30! shawi columg s subsiantally hashaned insetion

are formed through w the supporting columns 8 substantially 10
L-shaped innsexiion are-inseriesk Wishowh it G, tthe tpaplate 44not -
covering the lower side of the insulating wall 6 haseadsubstantigygn are

reERMGUIER SEBROROPER FRREFF HE to pratd 4 ot =

formed through which the supporiting columns 8 substantially
L-shaped in section are inserted.

As shown in FIG. 6, the top plate 44 covering the
lower side of the insulating wéll 6 has a substantially
rectangular section open upward. The top plate 44 is made
of a.steelubase material so as to cover the lower and side
surfaces of the insulating wall 6. In this embodiment, the
top plate 44 is formed by bending one steel plate into a
substantially rectangular box shape as a whole.

More specifically, front and rear edges of the steel
plate are bent upward substantially at a right angle to
form a Froni wall 44A and a rear wall 44B each having a
predetermined vertical length. Both side edges of the
steel plate are bent upward substantially at a right angile
to form side walls 44C and 44D of the top plate 44. In the
insulating wall 6, one side portion of its bottom wall, in
thig embodiment, a left side portion in a front view of the
showcase 1, is raised for providing a space in which the

motor 27M for the cooling fan 27 is installed.
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of a steel-base material so as to cover the lower and side 15 surfaces of
the insulating wall 6. In this embodiment, the top plate 44 is formed by
bending one steel plate into a substantially rectangular box shape as a
whole. More specifically, front and rear edges of the steel plate are bent
upward substantially at a right angle t6®20 form a front wall 44A and a rear
wall 44B each having a predetermined vertical length. Both side edges of
the steel plate are bent upward substantially at a right angle to form side

walls 44Cand 44D of the,top,plate 44. . the dpsliatingwell & snessite or

portion of its bottom wall, in 25 this embodiment, a left side portion in a
frankvievpobihet shpwcase thissrasbedompmvidiagieEpasd & VEfIER kAB

motor 27M for the cooling fan 27 is installid. 18 T.herffore in onggfiQeME

odfioR SFPRDHIHEH WAl TSRS BIER 24, Athid ehbodintant, a left

side pastignain-afrontadew.eithssshowersa-d, an inchnediposion AdE is
formed that has been bent upward at a predetermined 5 angle by cutting
archbéading; cutdisad ForBoRABiPRINRE HEeha @ PEbhBeft’sd-thdtarred

upger syrface is  substantially horizontal guiward, The ather edge of the
tofﬁbﬁgt} 1% %%%%%%@ar%osﬁﬁéntiauy a ggrightuangle to form the
ahavesdaserikad gidewalba4G1 Thethettam wallel @ ohte toioplad 4zhis

thus formed so as to be along the shape of the bottom surfacej&%(}iche 1e
in&@RLRAGATAI 64 BStPERTs UIERRh SRR ad Yedrwang ang

+o form the above-described side wall 44C. The bottom wall
of the top plate 44 is thus formed so as to be along the
shape of the bottom surface of the insulating wall 6.
| Both ends of each of thelfront and rear walls 44A
and 44B are bent inward substantially at a right angle to
form flanges. The side walls 44C and 44D axre fixed to the
respectively overlapping flanges with screws. Four corner
portions 43 are thus formed in the top plate 44.
Because the top plate 44 is formed by bending one

steel plate into a substantially rectangular box shape as a
whole, a predetermined strength of the top plate 44 itself
can be ensured. In this case, because the front and rear
walls 4A4A and 44B are formed so as to have a predetermined
vertical length, each corner portion 43 has a predetermined
vertical leagth. In this embodiment, the front, rear, and
side walls 44A, 44B, 44C, and 44D stand upward to form the
corners 43. However, the present invention is not limited
to that. Only four corner portions stand upward to form

such corner portions 43.
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and 44B are bent inward substantially at a right angle to form flanges.
The side walls 44C and 44D are fixed to the 15 respectively overlapping
flanges with screws. Four corner portions 43 are thus formed in the top
plate 44. Because the top plate 44 iséormed by bending one steel plate
into a substantially rectangular box s gpe as a whole, a predetermined
strength of the top plate 44 itself 20 can be ensured. In this case, because
the front and rear walls 44A and 44B are formed so as to have a

predetermjped yverticallenatho eachorRen poRiaN 43d1a%alls 44A and
predetermined vertical length. In this embodiment, the front, rear, and

sidleBvalis 448n 1AB 4T da AP ETd- LBwAFd 20 To AR ThEREE Rohferso ™™
43. However, the present inventiop, i imite t fo
SBRBRE S445 ERIERGE 4EIOR3 neslimited; 4@ that-QBlyforrorage

pwar {6’ form “such corner portions 43. 19 The upper
edges, ok tha: fent anthreaiavalsrd4Asand ddBsareEbeheodtwarkceivers

substantially at a right angle to form upper edge portions 44F. Thg upper.
edde pBriids R2EIBMET IS orREerARThBIoRR? s%c‘é%p&rtheaé%wo

recgivers 5 39 of the boitam Jrame, 7 rowidedearoungha,upper imgsof

the ms&l%?mg walls'6. In this state, the upper edge portions 44F are fixed
togbe thew seedivess 89ANith Screwshin trwironcantatar Walksi(Idé Walsy -

44A and 44B of the top plate 44 at potions cofresponding {9 the raised , 45
10 portion #2 Meffb%nga?é@lf %?ti(‘:"’ﬁ%%sbp srtler‘%3 tgﬁéggg 41 are

fogped iy ¢dting:and bending pbhe sHppesiftgsponding to the raised
portion 42 of the top plate 44, vertical supporting tongues
41 are formed by cutting and bending. The supporting
tongues 41 extend under the raised portion 42 to support
the raised portion 42.

Therefore, even when the motor 27M for the cooling
fan 27 is attached to the lower surface of the raised
portion 44 of the top plate 44 as will be described later,
the vertical supporting tongues 41 can stably support the
raised portion 42 from its lower side. This can avoid a
trouble that the ralsed portion 42 formed by bending lowers
due to the weight of the motor 27M and the ilike.

In a front portion of the raised portion 42, a
cooling fan attachment tongue 40 cut and bent downwand
substantially at a right angle is formed on the upper rear
side of the electric box 25 and on the upper front side of
the compressor 18. Near the attachment tongue 40, in this
embodiment, between the attachment tongue 40 and the

inclined portion 44E, a shaft through hole 42A is formed
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tongues 41 extend under the raised portion 42 to support the raised
portlon 42. Therefore, even when the motor 27M for the cooling 15 fan 27
is attached to the lower surface of the raised portion 44 of the top plate 44
as will be described later, the vertical supporting tongues 41 can stably
support the raised portion 42 from its*fower side. This can avoid a trouble
that the raised portion 42 formed by bending lowers 20 due to the weight
of the motor 27M and the like. In a front portion of the raised portion 42, a

cqqling,fan aitachmant tepgue A cuhard bent dovenyard subsiantally at
a right angle is formed on the upper rear side of the electric box 25 and
omtssenperiitont stetdiPaid enntitiseE 18R e e SiRthifeht ©-

tongue 40, in this embodiment, between the att ni,tngug, 40and
th@ ﬁﬁiﬁ%dtﬁlar %%4%23 s%%f% %r%lagﬁ%%ﬁ%%}? %r&ned Z%%through
which-thediotating shafts5 of the cooling fan 27 passes. Also in the

bottom wall of the insulating wall 6, a shaft through hole 6A is formed so .
as to overfBpethaberandareTdRHdIEaD. %*Fhé’ﬁbgf)\?‘é-&é’s‘)&ﬁﬁ‘é’d an %sﬁ af

tch%?ca?oﬁﬂgéﬁg 24 is setdn dhe grill 38,0f theslangase 371 evidad daghe

ooling room 247 The motor 27M is attached to a position of the top plate

4403 1he gnachineoomid sidenith aMMatisctrhsacpkie B6 BeRftpition

interposed. 10 The ataghment plae 200010 2L IR IAves 3Uaen an
attachment plate 56 being interposed.

The attachment plate 56 holds at its lower surface
the motor 27M. One edge of the attachment plate 56 is bent
downward substantially at a ri§ht angle to form an
attachment tongue 57. The other edge of the attachment
plate 56 is obliguely bent downward at a predetermined
angle to form an attachment tongue 58. 'The attachment
tongue 57 can be attached along the inner surface of the
attachment tongue 40 formed in the raised portion 42 of the
top plate 44. The attachment tongue 58 can be attached
along the lower surface of the inclined portion 44E of the
top plate 44.

To set the cooling fan 27, as shown in FIG. 9, first,
the motor 27M is attached to the attachment plate 56. The
rotating shaft 55 extending from the motor 27M is inserted
through the shaft through hole 424 formed in the top plate
44 and the shaft through hole 6A formed in the insulating

wall 6, so that the upper end of the rotating shaft 55

faces the interior of the cooling room 24 in the insulating
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the motor 27M. One edge of the attachment plate 56 is bent downward
substantially at a right angle to form an attachment tongue 57. The other
edge of the attachment plate 56 is obliquely bent downward at a
predetermined 15 angle to form an att%chment tongue 58. The attachment
tongue 57 can be attached along the Ainer surface of the attachment
tongue 40 formed in the raised portion 42 of the top plate 44. The
attachment tongue 58 can be attached along the lower surface of the

inglined portipn 44E0fther 20 topeplaia 4dntemsetgheodingtaniicas
shown in FIG. 9, first, the motor 27M is attached to the attachment plate
5@hEhmoratiAgisHadssbesteAditRR6H FRPHIGNIPVPRIREBReE R the

through the shaft thraugh hale 424 formed i the toR-plate 23,84 and the 4
s%ﬁ‘f’%ﬁoﬁ%ﬁpﬁﬁ% ifgrr%eﬁglﬁ e %su%ti% wall 6, SJ%I that tée%pper .
ent of the setatingshalih 5 faces thecinterotetthesooliig teoms24 in the

insulating 21 wall 6. In this state, the attachment plate 56 to which the
meVSAANH IS b e ARt cﬁm@ﬁ]té%oﬁ%&gﬁitﬁhg owé)rpsfr%gg

of fhe rajsed portion 42 of the,inp.plate 44. tThe attachmeRtiongues5E of
the attachment plate 56 5 overlaps the attachment tongue 40 formed in
thetep piate ¢k The aftachnmntitbagué BB ofthdattheRnietr Ratk56

overlaps the inclined portioql44E of the to%pcl)ate 443,9%%?Ld%8£mmem
: . ,

machine ré8m® ShRiLEmBSHiMent. on the RtCcide In a front view of the

ShﬁWQﬁﬁ?lfo gide in a front view of the showcase 1, by
using screws, the attachment tongue 57 is fimed to the
attachment tongue 40 and the attachment tongue 58 is fixed
+to the inclined portiom 44E. Tﬁereby, the fan motor 27TM is
fixed to the lower surface of the insulating wall 6, that
is, the lower surface of the top plate 44 of the machine
room 2. The fan 27F is then fixed with a fixture 30 to the
upper end of the rotating shaft 55 facing the cooling room
24.

Next will be described a procedure of assembling the
showcase 1 having the above-described comstruction. First,
on the upper face of a unit base 60 serving as the bottom
wall of the machine room 2, there are disposed the
condenser 19, the condenser fan 21, the fan case 49 for the
condenser fan 21, the compressor 18, the electric box 25,
the evaporating dish 23, and the like. The top plate 44 of
the machine room 2 is then mounted on and fixed to the
flanges 47A formed at the upper ends of the pipe plates 47

of the condenser 19 and the flange 49A formed at the upper
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10 using screws, the attachment tongue 57 is fixed to the attachment
tongue 40 and the attachment tongue 58 is fixed to the inclined portion
44E. Thereby, the fan motor 27M is fixed to the lower surface of the
insulating wall 6, that is, the lower sugface of the top plate 44 of the
machine 15 room 2. The fan 27F is then fixed with a fixture 30 to the
upper end of the rotating shaft 55 facing the cooling room 24. Next will be
described a procedure of assembling the showcase 1 having the
abpyestesanibeckeorstsaction dursts 2 ondherupparsfagetdiel nittiase
60 serving as the bottom wall of the machine room 2, there are disspo,sed

tREEenadASEr B9, tHecoRaBAsS: P21, TREfATtlsa Y orfe” © 5

C%ﬂggn%%rt@@h%%’ tp{? GYDPY ) Q %%c@eoﬁleﬁﬂg: b.@iS Zélatih@ 44: In a
evaporating dish 23, and the like. The top plate 44 of 25 the machine

room iscthehomoutibed orpapd diked4é thhalahges uem fGhtedethéo
upper ends of the pipe plates 47 of the condenser 19 and the flan A
fo’fﬁﬁedl&FHPea&ﬁﬂg 535‘)(1—5 na &atﬁe(‘)t}e mount on a g glxeé aggetﬁg

r an case 49 so as to be on substantially

the, sameplane as the flanges4éan. Thednaulatisgiwal 6 is then attached
to the upper face of the top plate 44. In a modification, the top plate 44

that has b8esaite HeeetolB IHa adMating Walf6Fdy BrenfethtBdHP ahd

fixed.1q,the, upperends ahili.condensey b and fiedlis fecasg he

msuleatlng wall & and the top p?ate 44 are held on the condenser 19 as

desaibegrabevesshe 6 and the like can stably be held on the
pipe plates 47 of the condenser 19 that is vertically
stably installed. As a result, no angles are reguired that
are conventionally provided at four corners of the lower
face of the insulating wall 6 for holding the insulating
wall 6. This can reduce the number of parts and improve
the productivity.

In addition, in this embodiment, the insulating wall
6 and the like can be also held by the upper end of the fan
case 49 formed so as to be con substantially the same plane
as the upper ends of the pipe plates 47 of the condenser 19.
The insulating wall 6 and the top plate 44 of the machine
room 2 covering the lower face of the insulating wall 6 can
more stably be held.

Afterward, the bottom frame 7 is attached to the
insulating wall 6 tc rim the periphery of the upper face of
the insulating wall 6. At this time, because the fan case
317 has been formed integrally with the bottom frame 7 as

described above, the fan case 37 is disposed in the cooling
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insulating wall 6 and the like can stably be held on the 10 pipe plates 47 of
the condenser 19 that is vertically stably installed. As a result, no angles
are required that are conventionally provided at four corners of the lower
face of the insulating wall 6 for holding the insulating wall 6. This can
reduce the number of parts and improve 15 the productivity. In addition,

in this embodiment, the insulating wall 6 and the like can be also held by
the upper end of the fan case 49 formed so as to be on substantially the

same.plane, asthe.uppei,ends afdhedqipe plaies A7 of the condenser 19.

20 The insulating wall 6 and the top plate 44 of the machine room 2
covering thiedodew faeeoftheinsdlativgmedl| 8 carhmbirostaFpberRéf .

Afterward, the bottom frame 7 is attached. to the. insulating wall [
tREBEApRENBRHE TR FASE of 25 e Fnt%%?atlljnrgoagrlll%gﬁtt gc%?rlrJlEe% ¢

bgsausea e fansases thashnrn-famedintegrally witk thedwottamdramer
7 as described above, the fan case 37 is disposed in the cooling 23 room
24 DilsttAddRingtie 4otorh fERMtPPTRE }ESy Adceivers 39 formed at the

front and (gal. edags.ol ihe bKorg fiag A lalkbiokahidnia coniast
with and fixed o the upper edges 44F of the front and rear 5 walls 44A
and 44 B af thetep plateiéd The evaposaton 2Eaisithénadispesed irede

cooling room 24. The cooIinngan 27 is_installed as describe
above in detail. The pbottom plate 12 is mounted the bottom
frame 7 so as to close the upper face of the cooling room
24,

After the cooling unit R is assembled as described
above, the supporting columns 8 are attached to four corner
portions of the bottom frame 7, the insulating wall 6, and
the machine room 2. The transparent walls 4, the doors 13,
and the top plate 9 are then attached to the supporting
columns 8 to define therein the display room 11. The
supporting columns 8 substantially L-shaped in section are
inserted through the column hecles formed in the bottom
frame 7. The lower ends of the supporting columns 8 are
made to pass through the machine room 2 to reach four
corner portions of the unit base 60. In this state, the
iower ends of the supporting columns 8 are fixed to four
corner portions of the unit base 60 with screws.

In this manner, each supporting column 38
substantially L—shaped_in section is attached along the
shape of the corresponding corner portion 43 of the top

plate 44 of the machine room 2. As a result, each
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above in detail. The bottom plate 12 is mounted the bottom frame 7 so as
to close the upper face of the cooling room 10 24. After the cooling unit R
is assembled as described above, the supporting columns 8 are attached
to four corner portions of the bottom fiame 7, the insulating wall 6, and
the machine room 2. The transparent walls 4, the doors 13, 15 and the top
plate 9 are then attached to the supporting columns 8 to define therein
the display room 11. The supporting columns 8 substantially L-shaped in
sectigroara nigsedednthréugiathdeoinemmobidlesfomedinané botdmthe

frame 7. The lower ends of the supporti olumns 8 are.2Q made
th78agRTREMARAINE oL PR Teth four Sotte: %6’9%0?1%% ethqéq‘u e

6Qclprthis states they lower endsoekthesuppagingcaunnmamredixethto
four corner portions of the unit base 60 with screws. In this manner, each

sanﬁ&ﬂ@ P8 455 sUBRMN AIRF L itpbY HeRAohH R % Ehed

along the, shape of the cofresponding corner poption 43 fdhgdep,plate
4F %gﬂﬁ)é: Hggwiﬁg foom 2. AS a re%ult,eeach %4O§§Jﬂ)porting columpr? 8 car? "
be: breughthista epntaci weth the acorréspordingrdorngr perticiedBlyf theng
top plate 44 in a vertically long region corresponding to the sh_acpe of }:h%he

co?HéP%ortiBﬁjt%.cﬁ’ihﬁ‘(iéjrﬂcgﬂfgaﬁbﬁﬁiﬁ:d‘ﬁe‘3 B RiAGColimns
cag e sealized byithe corpesportions e430F e fop platedd-each formedne

into a'vertically long
the whole showcase 1, and realize stable attachment of the

supporting columns 8. Thus, a trouble can be avoided that
the whole showcase 1 inclines because of opening and
closing operations of the dooré 13 for closing the front
and rear faces of the display room 3 so as to be freely
opened and closed, to bfing about the so-called “"door
lowering”, before it happens.

T addition, as described above, the top plate 44 to
which the supporting columns 8 are attached is fixed to the
pipe plates 47 of the condenser 19. This makes it possible
to more stably support the supporting columns 8 and further
the whole showcase 1.

Purther, in this embodiment, the vertically long
supporting columns 8 can be attached after the cooling unit
R is assembled. This can facilitate the assembling work
and improves the workability.

Further, the bottom frame 7 comes into contact with
and fixed with screws to the upper edges 44F of the front

and rear walls 442 and 448 of the top plate 44 standing
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shape. This can avoid a trouble that upper portions of the supporting
columns 8 swing leftward or rightward to incline the whole showcase 1,
and realize stable attachment of the 10 supporting columns 8. Thus, a
trouble can be avoided that the who eSShOWcase 1 inclines because of
opening and closing operations of thé doors 13 for closing the front and
rear faces of the display room 3 so as to be freely opened and closed, to
bring about the so-called "door 15 lowering", before it happens. In

aggifion,:as deseribed above, Hie o plateuitsio: vehichthe GUpIbrtingfore .
columns 8 are attached is fixed to the pipe plates 47 of the condenser 19.

THies ekt poeiblanie: e staBlytupDSH TRE S ppRfiRT cOtfinRe'g o™
and further 20 the whole shqweasg 1, RHher, in this srahadiment, thge
vejrrtlcaefly long supporting columns 8 can be attached after the cooling unit
Ruisiagsensbleth J hineba facditatesthelassembling work and improves the

workability. 25 Further, the bottom frame 7 comes into cc;?ltggt )é\ﬂth and
fixed with Seréie BRABRT BdREE 49 P BT hRF TRt and Year walls 44A

and 448 of the {qp plgfe 44.standiag 25 drom thedawersudaseiaighean 27

insulating wall 6. Therefore, the height from unit base 60 to the upper end
okthe botortdramelz candroransmnt 6This irefertSanéksanesSiA the

height of the whole showcase 1.5 10 e 4Rpvgadlesaried s9pargighac
whgnifese

the surrounding air. Cold air in the cooling room 24
cocled by heat exchange with the evaporator 26 is sucked by
the cooling fan 27 to be ejected through the gold air
ejection port 29 into the upper displéy room 3 (FIG. 8).
The cold air ejected into the display room 3 fiows upward;
circulated in the display room 3 to be cooled to a
predetermined temperature; and then flows downward to
return through the cecld air suction port 28 into the
cooling room 24. The air then flows into the evaporator 26
to be cooled. The cooled air is again sucked by the
cooling fan 27 to be ejected through the celd air ejection
port 29.

Thereby, the interior of the display room 3 is
cooled to a predetermined temperature (normally, a
refrigeration temperature of +53°C to +10°C). At this time,
in this embodiment, because the fan case 37 in which the
fan 27F of the cooling fan 27 is provided is formed
integrally with the bottom frame 7, the fan case 37 can

stably be provided in the cooling room 24 formed in the



10

15

20

25

compressor 18, the condenser fan 21, and the cooling fan 27 are
operated, the evaporator 26 acts for cooling. The condenser 19 and the
compressor 18 generate heats to heat the surrounding air. Cold air in the
cooling room 24 10 cooled by heat exgchange with the evaporator 26 is
sucked by the cooling fan 27 to be ejected through the cold air ejection
port 29 into the upper display room 3 (FIG. 8). The cold air ejected into
the display room 3 flows upward; circulated in the display room 3 to be
caaled ta©i 45 predetarmined temperature; and then flows downward to
return through the cold air suction port 28 into the cooling.room 24. The

air then flcHRSHRE ARG eVdpRAFH"SE BA5E EBSR A riit 885 AR S galit®
sycked %g@%u%mg}gif%g?vmr@ glested thropghcthe coldhaie iection the

20 port Thereby, the interior of the display room 3 is cooled to a
predetermings:températate(hdmmdile aorefkiyciation téhperaturedsers5C -

o + . o N ! .
o +10C). At this time, in this embo?lmentkg%&%%se th%%apJO ge 3in

wiTRhShES BRPBYFE S BREESSThg Tan 57718 prévided is forme ?nltggra?lﬁ/o

with, the;befiemy frapas: 75 therfan-case: 38 canp stahlydepeaddeddndhe be
cooling room 24 formed in the 26 insulating wall 6. Therefore, it becomes
poseidiéaes stably ¢hstréRthecaRad PredQeCRTd te WIRdRERRIY IR (e

opgration of the ¢aaling fan 27 logated,in the,orill 38.0f hedan.Gase #on
generating vibration noise.

Cooling the display room 3 also cools the left and
right transparent walls 4 and the transparent walls 4 of
the doors 13 surrounding four éides of the display room 3.
As a result, the moisture in the external air condenses as
dews on the outer surface of each transparent wall 4. The
dews Flow downward along the outer surface of each
transparent wall 4 directly into the corresponding dew
receiver 39 provided on the bottom frame 7.

The dew condensation water having flowed into each
dew receiver 39 passes through the dew receiver 39 into the
cooling room 24, and then it is discharged into the
evaporating dish 23 together with defrosted water from the
evaporator 26 and the like. To each dew recelver 39
transmitted are waste heats from the compressor 18 and the
condenser 19 in the machine room 2 through the top plate 44
of the machine room 2. Therefore, by using the waste heats
in the machine room 2, the dew condensation water received

by each dew receiver 39 can be heated to promote the
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5 This can properly perform the circulation of cold air into the display
room 3. In addition, because a trouble can be avoided that the fan case
37 jounces by the operation of the cooling fan 27, the fan case 37 can be
prevented from generating vibration ggise. 10 Cooling the display room 3
also cools the left and right transparent walls 4 and the transparent walls
4 of the doors 13 surrounding four sides of the display room 3. As a
result, the moisture in the external air condenses as dews on the outer

suagr pheash transparent wall 4. The 15 dews flow downward along the
outer surface of each transparent wall 4 directly into the corresponding

dew receiBr BeBAsEd tirthe BOESM fFEme Faffie oW dofidehR&tisR™
water having flowed jnfo each dew jeceiver 3 passesiihiasghdhedlew

receiver 39 into the 20 cooling room 24, and then it is discharged into the
eviepnratingcish B8dagetherf withldefsodtedmvates fRnd the evapdfator 26

and the like. To each dew receiver 3t treé’nﬁcmitte%gzr:e %%Sée Qlerats sfglom he
thERIHEBRREDr 48 And W& ESnEnSEF 197 THe h3thins Todm 2 through

thg JeR Alatei44 2519 the machine 40orme. Eherafeee, iy Bsithinerwastan

heats in the machine room 2, the dew condensation water received by
ek Fdew rebeiver B-éan EREAtH G FrotRGRCHTE2 PREQEEBr dthsh. WRST

the sthet and thete 13.2.gass In Which s, s dnelar 274 fox the caalia.
faf 27 must bé subjected to
Afterward, panels 17 surrounding the machine room 2, in
particular, the panel 17 facing the attachment tongues 40
and 57 used for attaching the motor 27M for the cooling fan
27, in this embodiment, the left panel 17 in a fromnt view
is detached.

A tool is then inserted from a side of the machine
room 2 to remove screwing {(fixing) with the aﬁtachment
tongues 40 and 57 fixing the motor 27M to the lower surface
of the top plate 44; and screwing (fixing) between the
inclined portion 44E and the attachment tongue 58. Thereby,
the attachment plate 56 fixing the motor 27M to the top
plate 44 is detached from the lower surface of the top
plate 44. The motor 27M is then drawn downward together
with the attachment plate 56 to draw out the rotating shaft
55 from the shaftf through holes 6A and 42A., The motor 27M
thus can be taken out of the machine room 2.

After performing exchange and maintenance of the
motor 27M, a procedure the reverse of the above is

performed in which the motor 27M is attached to the lower
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maintenance because of a long-term use and so on and 5 occurrence of a
failure or the like. For this purpose, the bottom plate 12 is detached; the
fixture 30 fixing the fan 27F to the rotating shaft 44 is detached through
the upper face of the fan case 37; ang,then the fan 27F is detached.
Afterward, panels 17 surrounding the machine room 2, in 10 particular, the
panel 17 facing the attachment tongues 40 and 57 used for attaching the
motor 27M for the cooling fan 27, in this embodiment, the left panel 17 in
adigntadewsis deataches. #utael isthed insertediflohna siderofzhend then
machine 15 room 2 to remove screwing (fixing) with the attachment

toFfRI65980 AR 57 it e thdtbPe 7 fo AR ToWsr 098 cE *of i top
plate 44; and gerewingfxinglhetwaen the: daclingd parian44E-arddae to

attachment tongue 58. Thereby, the attachment plate 56 fixing the motor
2 Bt odikesicine?D Plate 4és Hetaahiert oAttt |ovier Snthdadf TReTop

plate 44. The motor 27M is then drawn do&vnw?d togc%;pnenr3 V:};’[{Q rtlg
a

fFEAmEnt hifte Bo '8 AR Bt Re T8RN shaft 55 from the sha

thpgugh. holes BARNAA 26 T e sreioRa@#M ithusoani be 1akes @i thae
machine room 2. 25 After performing exchange and maintenance of the

mutsHZHY, ageocedups the revEscorie d5d@ s ferfihted ff which

thgt@ggﬁm%@@ is at c%?egdtoiwet@g" 628 surface ot the top plgig A4 0bn

th& THaChINe room 2 and then the fan 27F is attached from the cooling

rogpr245d@ding to the attachment position of the cooling fan
motor:; and the fan motor is detached from the cooling room
side together with an insulating material to stop the hole.
in this embodiment, however, sﬁch a construction is not
reguired.

This can facilitate the complicated attaching and
detaching works for the cooling fan motor 27M, and improve
the workability of maintenance. In addition, because it is
unnecessary to form a hole in the insulating wall 6 for
detaching the fan motor as described above, no particular
waterproofing measure is required. Further, the wind
pressure and the wind quantity in the operation of the
cooling fan 27 can stably be controlled.

Particularly in this embodiment, a portion of the
top plate 44 is raised that corresponds to the position of
the cooling fan motor 27M. Using the shape of the top
plate 44 raised at the raised portion 42, the cooling fan
motor 27M is attached on a side of the raised portion 42.

Therefore, the cooling fan motor 27M can be fixed using the



As described above, the motor 27M can be attached to and detached
from the top plate 44 of the machine room 2 5 from a side of the machine
room 2. In a conventional showcase in which the above work is difficult
because the machine room 2 has no,gufficient height, a hole for
attachment is formed in the insulating wall at a position corresponding to
the attachment position of the cooling fan 10 motor; and the fan motor is
detached from the cooling room side together with an insulating material
to; stopi theshgler tidhisiembmndimentpovieyed isifehrarcanstructiones 19t
required. This can facilitate the complicated attaching and 15 detaching

WHEs TR aSIFkiIRM bt 9PV o T Workabling of°®
TaiRecanse In adgition, hecause itisnynnesgssanyioderarbeln i the
in uﬁ}atlng wall 6 for detaching the fan motor as described above, no
paiéicptars waterproofinenéasiiie iglramsitad F et iee Wi 21
pressure and the wind ;uantit@y T the operaéign&f thoev ecra)é)rlligg 0fgn 27 can
stAbREGE LR trolfel: P &R U in-thi€ embodiment, a portion of the top
plate-44ds 1aispdhat gerespeasisdostheipasition of the cooling fan motor
27M. Using the shape of the top 25 plate 44 raised at the raised portion
42, the cooling fan motor 27M is attached on a side of the raised portion
42. Therefore, the cooling fan motor 27M can be fixed using the 29
inclined portion 44E formed by the difference in level of
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the raised portion 42 from the other portion of the top plate 44. As a
result, a fixing work such as screwing can be performed to the inclined
portion 44E from lateral 5 direction. This can realize a more improvement
of workability and more stable fixing. 30 WHAT IS CLAIMED IS: 1. A
showcase in which a display room is f)?ovided over an insulating wall; a
machine room is provided under the insulating wall; a compressor, a
condenser and the like 5 of a cooling unit are disposed in the machine
o ra T80RHAG H@eMLiS provided in the insulating wall; and an

evaporator and a cooling fan of the cooling unit are disposed in the
cooling rdom Bosharesieeait hedrickcRafgePhath FreedydForigyided
cireulatedtin, the display, 10,190m by, he,saaling fan. e shiangase fdaer
mcludlfng a cooling ran fhotor disposed in the machine room to drive the
coglingifasn: the coglingifan motambeiagsdatachablynditacked tod tbp like
plate of the machine room from lateral direction in a 15 state that a
rofeftirfy SRAHIGTANE ol fEerat RS Bades 1 olg AR INSAMth Fwall
Into.hes geolg o9, M ¢aliad fandhieing detachably aliachedan 1be
rotating shaft. 20 2. A showcase in which a display room is provided over
areinsplatitgwallh @ machiielrgprias providee goddidnige Yadilafing wall; a

compressor, a condenser and the like .
disposed in the cooliing room s$o that cold air heat-

exchanged with the evaporator is circulated in the display
room by the cooling fan,

the showcase further including a cocling fan motor
disposed in the machine rocm té drive the cooling fan,

the cooling fan motor being detachably attached to a
top plate of the machine room from lateral direction in a
state that a rotating shaft of the cooling fan motor passes
through the insulating wall into the cooling room,

the cooling fan being detachably attached on the

rotating shaft.

2. A showcase in which a display room is provided
over an insulating wall; a machine room is provided under
the insulating wall; a compressor, a condenser and the like
of a cooling unit are disposed in the machine room; a
cooling room is provided in the insulating wall: and an
evaporator and a cooling fan of the cooling unit are
disposed in the cooling room so that cold air heat-

exchanged with the evaporator is circulated in the display
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of a cooling unit are disposed in the machine room; a cooling room is
provided in the insulating wall; and an 25 evaporator and a cooling fan of
the cooling unit are disposed in the cooling room so that cold air heat-
exchanged with the evaporator is circ gated in the display 31 room by the
cooling fan, the showcase further including a bottom frame riming an
upper periphery of the insulating wall; a bottom plate provided in the
bottom frame to separate the display room 5 from the cooling room; and a
fapeasaipromed duegrally suith the bottom frame under the bottom plate,
the cooling fan being disposed in a grill of the fan case. 10 3. A showcase

in which & &fsiRgTEBRT i< BroviaEd Toverdrt ifs tafitd WA, HAiaeHing 2
o hh%g&%“ﬂsgi%%t%% insylating Walk AcORMRIESSY, BRARGERS I te
an ell

ke of a cooling unit are disposed in the machine room; a cooling
ropavisi peavided thehednsuhatifgavall; tand epaBEeapbratdi 8RE3Y cBBAy

fan of the cooling unit are disposed in the cooling room so.th 3
heZtoBx ERENGRAWIRS 158 Tapdrator is% ghcdiated igr? e %islprf% 8%%m%y

the, coplipgfap, themhewsaseafutber inguging-aastoredrame riming 20
an upper periphery of the insulating wall; a bottom plate provided in the

bottom frarhe tocsdpargtd ¥ BSKIGy FO6RP Fin the ToBhingrodm B farf 2"

case formed integrally with
case.

3. A showcase in which a display room is provided
over an insulating wall; & machine room is provided undex
the insulating wall; a compreséor, a condenser and the like
of a cooling unit are disposed in the machine room; a
cooling room is provided in the insulating wall; and an
evaporator and a cooling fan of the cooling unit are
disposed in the cooling room so that cold éir heat-
exchanged with the evaporator is circulated in the display
room by the cooling fan,

the showcase further including a bottom frame riming
an upper periphery of the insulating wall; a bottom plate
provided in the bottom frame to separate the disgplay room
from the cooling room; a fan case formed integrally with

the bottom frame under the bottom plate; and a cooling fan

motor disposed in the machine room to drive the cooling fan,

the cooling fan motor being detachably attached tc a
top plate of the machine room from lateral direction in a

state that a rotating shaft of the cooling fan motor passes



the bottom frame under the bottom plate; and a cooling fan motor
disposed in the machine room to drive the cooling fan, 25 the cooling fan
motor being detachably attached to a top plate of the machine room from
lateral direction in a state that a rotating shaft of the cooling fan motor
passes 32 through the insulating wall into the cooling room, the cooling
fan being detachably attached to the rotating shaft so as to be disposed
in a grill of the fan case. 5 4. The showcase according to claim 1 or 3,
whereing: perdoneiibettopgplaa whiare dsheweotingifangmotemis
positioned is raised; and the cooling fan motor is attached from Iat%réjll

direction temgeaShHHE SRt HIal8 1AL of HEFAREd SortioR.

rotating shaft so as to be disposed in a grill of the fan

case.

4. The showcase according to claim 1 or 3, wherein a
portion of the top plate where the cooling fan motor is
positioned is raised, and the cooling fan motor is attached
from lateral direction using a shape of the top plate

raicsed at the raised portion,



