1 Description CASI NG STRUCTURE FOR REGRI GERATI ON
SYSTEM AND METHOD FOR PRODUCI NG CASI NG THEREFOR
Technical Field [0001] This invention relates to
casing structures for refrigergtion systens and

met hods for producing such casings. Background Art

[ 0002] Reefer containers are conventionally known that
are transported whil e storDegripivsh cool i ng materi al s,
such as food products, in their casings. The casing of
such a reefer container has a structure that can

Tnoul aCasING STHIECTORE FOR RESFUGERETION S sTEm avD
casi ng (Sewpﬁ‘}iom' FRODACING LSRG THEREFCI003]
The casing of a reefer contal ner disclosed in Patent
Docunent | has a heat insulating |ayer of expandable

synthetic resin formed between a nmetal outer
TeghnisakField and an integrally nol ded i nner sub-casing
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I nvention Problens to Be Solved by the Invention

[0004] In the refrigeration systemdisclosed in Patent
Biskgrnemd Art conponents for cooling the interior are

unted to the jinner sub-casing..[0005] Specifically,,. .
[ﬁgﬂ@hogﬁefp% ContgipLs are cpH‘éeqtquHa?y 5{3‘5"-‘"& a{éqtnzge (Bnsp ed’ while storing
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cohRirePMEE aSHNCERS M chrenfAs 28Stighthesadalithé dteridrienrdhigat insulation
insul ating |layer (4) contains a nut (40) 2 disposed
betvecorthespoivd apd ottselernd thet dasigglisdeefor 333mplecPatentddetament 1).
engageable with the _nmounting bholt The nut

. 3 40
(P03 oy Ehe gasing i Fest@pordaiaes S%lozeg_io% Patep Q@cw;a%w Lhas a heat

iﬁs%ﬁtﬂlg layer of expandable synthetic resin formed between a metal outer sub-casing and

an integrally molded inner sub-casing made of synthetic resin, thereby ensuring air
tightness and heat insulating property of the casing interior.

Patent Document 1: Published Japanese Patent Application No. H08-337285

Disclosure of the Invention

Problems to Be Solved by the Invention

[0004] In the refrigeration system disclosed in Patent document 1, components for
cooling the interior are mounted to the inner sub-casing.

[0005] Specifically, as shown in Figure 7, the inner sub-casing (2) is formed with a
mounting hole (31) through which a mounting bolt (30) for mounting a component (16) to

the inner sub-casing (2) passes. In addition, the heat insulating layer (4) contains a nut (40)
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adhesive (100), and attached to the inner sub-plate

(2) by an adhesion force of the adhesive (100).

Therefore, if the adhesion forke of the adhesive (100)

is uneven, the nut (40) mght 5 be detached fromthe

I nner sub-plate (2) and cone | oose during screw ng of

.the pounting bolt (30) thereinto. [0006] Furthernore,
disppsgd et (aseespand (s SiruBiongting doleal) gndqlirendedlyvingageahde with the

nut . (40 art of the inner sub-plate(&é) surroundi ng
mpypi t ﬁqg s it i(40Xis peyerediwib @ raprptadhe mokhddd) filled with a resin

ur.f a .S then rinsed with an organic sol vent. )
adbiid Ghe 1yt Sopbe daring Hopr s plate (3 by A adbessafeees of the adhesive
rface and.tenporarily retained by a tenporal bolt. )
(lmﬁiﬁfﬁ‘tf%’ie; it Do Hatret e adhestiy) (100) 5ruwssen dhapat (40) might
t nut, (40). is covered with the receptacle nold (101) )
bey ‘P‘ﬁ?‘%“&dﬁ% )“iﬁrf@nefﬁ@ﬁg‘ﬁfé\é&ba €9 Iqusp @pring eresdpref fie mounting
héé@?i is.cured over about 12 hours to fix the nut
) el Per more, in a final step, the tenmporal bol t

hSSC d off and_an expandabl e heat insulating .
[Mr)réager i%:gJ HEIREE B2 Eﬂ'eré]? f?é,pr? Utta e‘i?sinﬁt'?ﬂ“fﬂi’é’gs‘ﬁ’é'&éhe nut (40),
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insul ating layer between uter

(460 PLANESnGre MMl filMISRGE reftBIAY ggﬁpgs&@wq B TR Oibandable heat

bolt for a conponent, Xi'ng Torce o e

inshldtingaate AE], SlcAishird@dne, iH e85 b ﬁ’lg (&gy&t BetRe & ﬁ’lgglgr?]er and outer

can be sinplified and the casrng produttion tine

subpldtedyr.es) dVagnRs the neat Yuldtag Haph! Wél‘gére[fgxgpgllﬁeg number of

first aspect of the invention s direct to a cas

prexiessing Wleps fitiluding ShndifLr @sit and ¥R e WRChALABS. In addition,
an outer sub-plate (3), an inner sub-plate (2) and a

thehibat takeaub atiiertfe adlagii i§ ngf REMEH: Bk b tiRMtRfe.
sub-plate (3) and the inner sub- pFate ( and made of

0007} Tbatpresesufidtention itk ebdeal madel ih vivki 6 tRd €orePHIBE points and,
sub-plate (2) is formed with a nmounting

therefore, an object of the present invention is a casing for a refrigeration system in which
a heat insulating layer between inner and outer sub-plates contains a nut threadedly
engageable with a mounting bolt for a component, wherein the fixing force of the nut can
be stabilized, the casing production process can be simplified and the casing production
time can be reduced.

Means to Solve the Problems

[0008] A first aspect of the invention is directed to a casing structure for a refrigeration

system which includes an outer sub-plate (3), an inner sub-plate (2) and a heat insulating

layer (4) formed between the outer sub-plate (3) and the inper sub-plate (2) and made of a




hol e (31) through which a nmounting bolt (30) for a

conponent (16) passes. The casing structure further

i ncludes a nut (40) disposed in the heat insulating

| ayer (4) to correspond to the nmounting hole (31) in

the inner sub-plate (2) and threadedly engaged on the
mounting bolt (30). In addition, the casing structure

liegt insulatingahaterea) aadtinrwiioly st i nmep suteplate( ) )is ibrived with a mounting

h d d by bendi fla
RS D) P i g T Bt 4 BE oG APnEBr 1Y PesgFE HThe casing
%l)t%lt%%#% Iﬁﬁ{he ;i%}hﬂie?%%u gaot)%ﬂ%?% iglv\)&,gl(? gaitq Séﬂaéu layer (4) to correspond
@Uiheﬂhaﬁzﬁlrfg:%hole 1§ Qn s ihhe ﬂtﬂplﬁféoh)sﬁﬂuﬂﬁgadeﬁlyt Bfzaged on the

seat (42), which is disposed in the heat insulating
Ihab}mmg(bfb)lt 6@) t Inaddittom, ﬂlﬁca(smg)stmomrteﬁndredmdlmﬁes hnetummg stop piece

h 31 th b-
@ w b Brmed ére;o%aaé”m@a% Dt osTas by b (ozljldlngay hsb Bt s including a

T N T e e —
tﬁ@ 9&19542') Rowitds fﬂeroifter%%g-‘i)‘féte ef), WARKIAY Bt due (40 g%b&ﬁ@g Id'Ge seat (42),

nut is secured to the turning stop plece
winieh wdispmdan ebe hedt indubetinignager (@)ibe phatthe 0@y (403 corresponds to the
i ncreased by the seat (42) of the turning stop

I{lalﬂgtmséwéf‘o aitheinner whelaadd) wderbichryerento Wlil@tlnl(ﬁ@)lb-Plate (2)
R AR by 4 e ORHBE bnabinal o Bt P e 2o voch B ent (42) and

th@ﬁ{ngldﬁﬁ, plhfeg2gxtension (43), resistance fromthe heat

i nsul ati ng material to the seat (42) and the

[88093 nsIrothe (s )aspaat bihe hiahtibmSitcatthawgutl(#9)6E séctped 1 the turning stop
used to prevent that the nut (40) drops out of the

nirssi (b thecesntass prea dvittythe dnnen subnp (Zigs nsreas¢dily thersgat (42) of the

(GRS Brocy GHROT AT BRI Letise Herarhly Akt A irougit into
dobacCREh B 1511&%%5#{ (e (B F&?t?er&%% ?91%5 el tﬁﬁltm%%% B8 (41) includes

according to the rst ‘aspect o I nven

thdexehgion [143)s eaistdrdd)freth thd Bedtlinfiliing Sla@RiaPit@ @R (chl)42) and the
is formed into a flat plate extending orthogonally to

exteasign ()i inghe beat insebrting 14380 1[4)] is mped foeprevamd Huit dmpmtt@ﬂ) drops out
f thelnventlon t he eat brought into

& i BSitiOR, gattpspidig, muie aoayink rete ) fed priegtigpse dirisg scrowing

Jfﬂ%ﬁ&nﬁ%gf%ﬂ@%@?{ Ao Of the nut (40). [0012] A third

aspect o Ion is the casing structure for

[00%D] r AT icgBlicR bRt DY The Mvent6R 6t cdInd BRUABROMA the refrigeration
aspect of the invention, wherein the extension (43) of
SV*tetnta@pcmdng tosthe hirgsi agpeet ff the 1nsrerﬂtmmwdletqm e segt bt?.a)tof the turning

mong e of the seat (42) in the axial directi
stop piece (41) i 1s ormed into a flat plate extending orthogonally to the mountlng bolt (30).

[0011] In the second aspect of the invention, the seat (42) is surely brought into contact
with the inner sub-plate (2) to prevent loosening and dropping of the nut (40).

[0012] A third aspect of the invention is the casing structure for the refrigeration system
according to the second aspect of the invention, wherein the extension (43) of the turning
stop piece (41} is formed by being bent from one side of the seat (42) in the axial direction
of the mounting bolt (30).

[0013] In the third aspect of the invention, since the extension (43) of the turning stop




of the nmounting bolt (30). [0013] In the third aspect

of the invention, since the extension (43) of the

turning stop 4 piece (41) is substantially orthogona

to the inner sub-plate (2), the resisting force of the

heat insulating material surely acts on the extension

(43) in the heat insulating layer (4). Furthernore,

rs¢oaddl) sesubstantially ertlmgopildoahd dner iseb-platareX], ﬂp@treﬁytmg force of the
especially attaching the extensiogn he se
heabyiswlating yratsriah Fyre et A th Exiepsien gié)m e it laver ()

Ptuli]t%equlf §1nce g1 pt%ﬁhﬁg %f%)ré sl; {3«% ‘%?gs %}ﬁleal{{o[l“ g%gécqgﬂy attaching the

prece ocessi ng

e tHnBioR 943)5th IRk &'a?{@.) bty sifPBAvehdigf Be ‘séfﬁi (@Pﬂ@i re@ifices the number

the invention is the casing structure for th

af @hrts genstitiiting the yshiegsopqiccdi(db) dnd sitplifiesthe pm;:pm:tg gffthe turning
the invention, wherein the seat (42) of the turning
skapopieqsi @&k (41) is formed with a through hol e (42a)

h bol 30 : .
LS5, Mt ST U hReloh i SR byRERRERmes A Seseration
syfeth 4a6rdidy ﬁ)afﬂg%rﬁoalsﬁect((ﬂ'(?ﬁ@ 1&@11’&&? vﬂi&mﬁ%@ seat (42) of the turning
corresponds to the through hole (423). [0015] In the

stoqupitke @i pécformbd tith 4 thveurphi fobe (4228 thratgh 4hjchitbe nmludang bolt (30)
to the turni n? st op b@l ece (41) to surely fix it
RapEsst andnthe gut {49 | 1%@ d(taif}e turing Kepriee, (44) pe that H@ threaded hole

QpPriR a0t orktons® 4 dF PSR KB IFDG stop i oce

RS f t
D4 oBrafie %@ﬁ"ggﬁge@?&% B HR NESEL iooReIdklFy e rurning stop
piéki (30) ft surely Uheitfto thd Renihgfstopgsiect (4an MMN since the mounting
according to the first aspect of the inventio

hﬂﬂfeﬁ;?wﬁib is theadediyte f 2d if ﬂmﬁn}m {#)ribrapgbitbp s ) zi the) turning stop
rices) A1h Benteldaf nabgnsy appasbn G ik D' (405 | neo
[pﬁfﬁ]f : Nﬁl?lg .ﬂ:%b@of(tﬁg k?ﬂven 1919 7the cantl% Stridrhee Q’of"ﬁﬁ‘?@ﬁ rg@fanon system

I nven Sl nce turning stop plece

dcb&dﬂ'%fto thet st @Jp@ctfdﬂﬁéjmﬁf@ntﬁﬂﬁ bfh@iehﬁﬂle\lyedtf(m ofb:Bd: fi@ning stop piece
wel ded to each other, the step of securing the seat

(@Hpis fomnadheith arftimphale (R hyifertxing the g (40)xipith¢ pasti(42) by fitting the
[0018] A si of the invention is the casing

i (4B intp dhe Fmﬁﬁeﬁr@%ﬂ geration system according to
[ie)gf‘gf ! frrc'{hea@gfgsg)]pgtz %fétﬁg 115\@’135'1&, stibe HORIF nﬁ s'ic;beplece {(41) and the nut

nsion (
(40) are fixed to each other without being welded to each other, the step of securing the

seat (42) to the turning stop piece (41) is simplified.
[0018] A sixth aspect of the invention is the casing structure for the refrigeration system

according to the first aspect of the invention, wherein the extension (43) of the




5 turning stop piece (41) is formed wth a charging

hole (43a) for the heat insulating material. [0019]

In the sixth aspect of the invention, since during

charging of the heat insulating material the heat

insulating material is charged through the extension

(43) of the turning stop piece (41), a void-free,

tumpifgHstop pea«t (1) sufoania yithaycharginghdle (43 ferthe hegingulating material.

[ﬁ&fﬁgghq tgag];ﬁc%g tdl{egl\é§$1{{£é)%n§1é$e gl rlggc itﬂ%g%‘}“gﬂ?éﬁlr? heat insulating
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Heat nget ayer
SRt 4&}1% vwd fee &hﬁbfoﬁh@lb@t 1ﬁ§ﬂatﬂi@qa§éﬂ%aﬁ BA&Srmed.
sub pl at e and in which the inner sub-plate (2) is

[ﬂ(bIOTedAvaehrénth aapmnbf thg ihwintiof 34 Yiredtedbtogh mnthodrfor aroducing a casing
m)untl .ng bholt qi@?) faor, a conponent (16) passe
ferip refeiamraten systam whidioimeludey ariater sy @r@},.awnner sub-plate (2) and

a(% 1nsgpagﬁgtl?}%ﬁ Z‘F) f(’)Ut tél Elgl’ufegn %‘.‘%@8&5} aﬁ) ﬂ%{fo(é) %.‘H(E) thel AhE: sub- -plate
Vi 1ﬂ9v1§519’91eﬂh§&%u5 ﬂ)@te E’.g hTRAmBY V\kiﬁirﬁjﬂneﬁn@hgf ﬁcﬂé Eel) @rBugh which

into an L- shape to include a seat (42) having t nut
a Adunter bokd30hésred @ompdnan (@4) @asem an(rﬂﬁ)moxexum dietlgpd includes:
fromone side of the seat (42) in the axial direction |
tempetae nntgining gtaropt pettiog, betwpen ther aeretnbyplateddypad the inner sub-

FHA e Nl ey e T
sﬁﬁﬂ;et td ﬂ'@ud@ﬁi?é# q&y&&;@%‘ tﬁéqﬁu tsleéii(i‘zcho)@ﬁe?eo&g%ﬂ dlextension (43)

I nnher s nto th

axeundingdfron ddeesmenmfemf:sseh (AR pirethe2xial alideetidn of theuhairiting bolt (30),
st eﬁ@of charging a heat insulating material between
and dhrsadasily slagﬁgmgamﬂi(tsy segt d42)x ofche prBing St pieeg @1) made in contact

yidh R gpg ouf Dy Bcn nppra ol A tagb o B8 1o g ARtk Rote 1) i
f
SRR 5o R T i e 0 0

infuldthey dteyd Bf BlighrSing A Kae Geulafihy nwietidl Rtwetnahe Suler sub-plate (3) and
late (2); and a conponent nounting step of renoving

théémet l9eb- pbma&)ab fowh ta Heabjnsulating ﬂnmnﬂ)my 25 toorAYem et turning stop

sisie (b LimcadRigre o e et obipe )t Hieqna ) onlos P el material
ﬁ;o%ﬁ ﬁrr'a ?%pﬁ;ag bweb i hel Y Ej e %ﬁnﬂﬁl%swbe}ﬁg&t (gﬁf&)d #h8 inner sub-

secu urni ng s p’ pi ece

plas L(iz)atanaga bam dsneélfl}nduianﬁ 5t8pCof Ridoving! then teMpMiEdral bolt (45) and
retention of t nut (40), with the heat insulating

metrgingal commsahty(lémrtg@mnsmswaqg 42} brathoeadddlyresgaging the mounting
b(o?to(?m) in the nut (46).

[0021] In the seventh aspect of the invention, since the nut (40} is secured to the turning

stop piece (41), the heat insulating layer (4) is formed, after the temporal retention of the
nut (40), with the heat insulating material closely charged in the part around the nut (40)
and the turning stop piece (41). As a result, the nut (40) is fixed in the heat insulating layer
(4) by resistance acting on the seat (42) and the extension (43) of the turning stop piece

(41). Furthermore, since there is no need to attach the nut (40) with an adhesive unlike the




and the turning stop piece (41). As a result, the nut

(40) is fixed in the heat insulating |layer (4) by

resi stance acting on the seat (42) and the extension

(43) of the turning stop pieceg (41). Furthernore,

since there is no need to attach the nut (40) with an
adhesive unlike the 6 known art, this elimnates the

loeed 4rg tMretM1m¢s the e toOEBIySOU GOSIE paCehsing sltdpmglcluding treatment
treatnment to t n%k%art of the inner sub-plate

@Jh? dartringe tineernpbritlpte g 2h sveoymsting Hegmaapiing b@l (31) and adhesive

PR S T oo B8 ke iy bRReR, B RELAE sipog fhage is no need
t@%ufédelheaifhléﬁve thk %ecfu%&’é%‘ﬁ@%aél %&ﬁﬁétw @heduction tine.
Effects of tHe Invention According to the first

Bfaescdf tkd Invbridnnvent i on, SI nce the nut (40) is secured
to the turning stop pi ecem(41) the contact area with
[0AZ2]i nAeeording tolthe Erst zype@ta the inveatiemgdrreie tlwe(402; @aiecured to the

%&%&g%{%g ‘glr gthp ?,0 St%tgtp l(ctli&(eéln.?xfg P%Eaggfi) Cap gle mcreased by the
IQ[”(:?QS;B mettnmtu{éﬁstb@? c@%rﬁ)ﬂe% w1tlf fhgacqgé {Wh8# only the nut (40)

tur I nc es the

e bicRipht @ik {chddct vath'the Erﬁfet Elﬂ) ﬁl@fec(e) thatiditibge, simrtthé 42ning stop piece
and the extension (43) recelive fromthe heat

(s inchdesn thermatansioal (431 atrhssthmiorq:entétaﬂ heiseaf (Flé)y%ud the extension (43)

eI GoBE ARl I5HRERE TEERE: HGTBOFE: DSBRIERLRET (oo be sed to
Q\%ng E}%?ﬁh 1:1{;1: (?@)ﬁd?ﬁ:ﬁqggéet ciLﬁﬁng%fé'\ﬁﬁE Pq{er}goﬁxﬂn}gr‘?olt (30) thereinto

nDuntlng hus orce

ddUdtbpd Butto CORBRIRRIN dotlpdidihgd® ik aﬂbdmmgmolé 093 3T hus, the fixing

According to the second aspect of the invention, since
fotve is ea:tun(mg)l compoiwet { 1) cam e stebidipedi ece ( 41) is

DAY Aeurging to 36y scopid fameciql s e sipr dhesat (42hof the tuming
S?%Epl%? 64% ?J( %&Eé’\#ﬁgh ﬂa@ @éen%ﬂélﬁﬁlgé\flrt}]{l%hp%{ogt?lg [mountmg bolt (30)

iffthd ﬂ%t AiHect, 48Y) seat Q423 @]m PE SRRl BBuiif ihldeconbict dntﬁ&l@@ ﬁ{ner sub-plate

of the invention, since the extension (43) of the

@ymwicigprevens p:ase:&ngdﬂddnoppmgrommy(ﬁsl ng bent from
one side of the seat §42) in the axial di rectl on

A& o deerdingntsn the (tBing asprct 196 e ByRatiens pece, the r?étenswn (43) of the
extensi on. t he tur t

ERET R PicF TP gl PR e R B §fieiithle b (42) in the axial
diecon 88 Helmotdifig HoPSi38) idhelREGR Bbedthie ré%ﬁetnsmn (43) of the turning
insulating material can surely be exerted on th

stoyt eirse A1) 43 3ubsmntially orthogonal to the inner sub-plate (2) As a result, the
resisting force of the heat insulating material can surely be exerted on the extension (43) in
the heat insulating layer (4).

[0025] Furthermore, since there is not need to especially attach the extension (43) to the
seat (42) in forming the turning stop piece (41), this reduces the number of parts

constituting the turning stop piece (41) and simplifies the processing of the turning stop



the heat insulating |ayer (4). [0025] Furthernore,
since there is not need to especially attach the
extension (43) to the seat (42) in formng the
turning stop piece (41), this f#educes the nunber of
parts constituting the turning stop piece (41) and
sinplifies the processing of the turning stop 7 piece
piekk)(41). 0026] According to the fourth aspect of the

i nvention, since the seat hWOf the turning
[B02e (gadrding tp Sheyiowrthaspech of thednytting) %n%e4til5)se%tt{?£\@fﬁhe turning
9 b ) PSPl Bt gt o G PR i ARG rloting ot )

falcSate dhéﬂﬁuhte(zmi f0Re1ded 1d R Mding 48p pq&%r(aﬁpgmm Ene threaded hole

the through hole (42a) in the first aspect, n

(480) of thanuts4oe bmdzspoﬁdmdhé throgh liale (422 m;tlmrﬁrpt aspect, the nut (40)
(41). [0027] Furthernore, since the nounting bolt (30)

B sunehyeksiderdto éh@wgr@agﬁtﬁpmem) (40) through the
f the, t t
PO2) § ivbaPionts S i BhupbREpOl F58 1 fiqasbl) eriiflg in the muc 40)
t
(RloREh Mo'sear (425 of A BHiMDs 0 piBe B AR MebTg2 ] RinchGas 2 washer for
the hirh(485 pekilch Giabilies ItlﬁB/%tehﬂig foﬁdeanwbé‘teth&Lﬁut ((40) aridsthe mounting

fixed to the seat (42) of the turning stop piece (41)
bejt Bxting the nut (40) into the fitting hole (42b) in

[Qﬂfﬂ]ot %gfo(rﬁgzgﬁp ﬁB gégt?lkasg%cqslqtﬁ ;i h‘?f%{ltﬂ%)e %n{cg rt{l?\qgugé@? is fixed to the
s(séltz(%)uf) f 1212 g%@#{ﬁnét%gQEé;gﬂﬁ (bgg@nﬁé He nuk II*;] B&f e fitfifig hole (42b) in

rn| ng stop

thé §2e (424, thlscammh@te&lﬁnkea fcﬁdvelaﬁgz}?]anﬁ@ﬂﬁf fhinigg tvﬁ)rk béthe nut (40)
si xth aifect of the invention, since the extension

t AlB) seaf (42 of themem@ stgp @pﬂcm(éb)e Tbamforﬁ,sthc stcpred seguringghe seat (42)
hol th t | at t |
15 A8 fhaiig P Pists A ooy He SHBECAns Ul ot T ag. Mot el o s
e 4 t :
PSSR0 A0S TR Al O A o o 0
tﬁm@g ﬂt%} piedd ) id foembBeHiith a dnﬁtgugg hale (430 6 thé hegansulBing material
u

uni f y formed with no void rthernore, since the
ihetat first agpettatlierpatinselating materil mscdiaygedhhmggu thd edension (43) of the

o ko ik o7 e et S S, e e
11(1$u:f’:2tingvﬂy§r (45’ Yt 1%111%0?1%%3? %rn%de\!%éh no void. Furthermore, since the heat
insulating material is closely charged also around the extension (43), the resisting force of
the heat insulating material surely acts on the extension (43), which prevents loosening and
dropping of the nut (40).

[0030] According to the seventh aspect of the invention, since the nut (40) is secured to




droppi ng of the nut (40). [0030] According to the

sevent h aspect of the invention, since the nut (40) is
secured to 8 the turning stop piece (41), after the

tenporal retention of the nut §40), with the heat

insulating material closely charged in the part around

the nut (40) and the turning stop piece (41), the nut

thel Oyrirenstbp Hiecee@1),naftdrethédanponak wtettiongofl theenut((@P), with the heat
sing a resjst force_ ,acting on the seat

iu ) [ n% ) g _ 242) and X
pyidating warigh cloady chareed dn the RAR fraunspthsi g d3Qsand the turning stop

.00 Bur t re, . Skhce. there .i.s . t . g
rise et B0t AT e i O i R Dby ) g fhsisting force
dchthg of i HeRBUS P alld e RRRAsIBR (@bmequ;ni@ﬁs? Efe@_@ easi ng
steps including treatnment tothe part of e inner
[00&t]p| Btuehdrore winto theaé ixond ieed o attadhnie hol @0f 84th aaredhesive unlike
adhesi ve m xi ng, which sinplifies the casing . . )
the dagweni &h o ebminatasnthggesiedj loncars Al SRR MEoGessing gteps including

SR A e A ESE P o o
ddfitGve &ﬁxiﬁ%%‘ﬁi@h gin#p?iff%s W&Qﬁgt FicMbR Prot BAMEddif\h, since there is

structure of a reefer contain according to

rioized itdreurt ad adhdsinvg, thid redugHsniee castigy moduonies timect i onal
view taken along the line A-A of Figure 1, showing a
conmponent nounting plate of the reefer container

ding.t di, t 1. Fig. 3] Fi 3 i
@ég@é?ség'g‘f'i"gﬂgﬂg?"l nesgf t he [:oln'gone]nt |mg)3mel néa|)ol Ia?ea
. o _ L e ¢O . _
DRSO g 154440008, TAOTE OO  liccona

46618 BRGH IPAEbIdia¥mtsInow ng the structure of an L-piece
and a nut secured to the L- piece. [Fig. 4] Fi ?ure 4

is a vifdg YHigimed & perosussclionnl prick sakenfabomgt the line A-A of Figure 1,
S;ggfp%onegfgnm%ng%leﬁlﬁﬁ&ﬂ_ | %Lt% _O?Ehgtrggfeé?fr{iqﬁégfaggfgr%ir&%é Embodiment 1.
Cross- t4 [ f ; ' i L ]
s R Bl B 2 sSOTRABE e AR LA PR fring pise i

Efbsfmeal NaNuftRAHRL AeAbuntinkistructte &ff Miinecohtdifer domponent, and Figure
cross-sectional view of a conmponent nmounting plate in

Hb) modpdrspeativomicss shembngl theesttuc@ire of rubtpientei ang aanut secured to the L-
nounti ng structure of an in-container
piece.

[Fig. 4] Figure 4 is a view showing a production process for the component
mounting plate of the reefer container according to Embodiment 1.

[Fig. 5] Figure 5 is a cross-sectional view of a component mounting plate in
Embodiment 2, illustrating a mounting structure of an in-container component.

[Fig. 6] Figure 6 is a cross-sectional view of a component mounting plate in a

modification of Embodiment 2, illustrating a mounting structure of an in-container

component.



conmponent. 9 [Fig. 7] Figure 7 is a cross-sectional

view of a casing show ng a known art, in which a nut

is fixed to an inner sub-plate with an adhesi ve.

[Li st of Reference Nunerals] [§033] 2 inner sub-plate

3 outer sub-plate 4 heat insulating |layer 10

refrigeration system 11 casing 30 nounting bolt 31

mount i FYg.hell Bigurk07 mus cddda-sedtionabieidwhof & cdsing sipoveing a known art, in
‘gt,u ni ng_ ?og pi ece) 42 seat, 42a through hole 42b

hich iyt isdixed o an mrepsbrplate wihanadhesiveg hole 45

I St de for Carrying Qut the Invention
[ﬁ“gsgggf{%%ﬁ%% itI\IrrLg%trgls f the present invention will be
[des3ri bed hghowubplfetail with reference to the
drawi ngs. [0035] <Enbodi ment 1> As shown in Figure 1,
Enbodi 3rent dliteafsub4piaté nvention is an application to a
reefer container ( The reefer container (10)

10) .
i ncl udés alﬁa%lpﬁéat{frgl‘;ﬂ%fnd is transported by a

10 refrigeration system
11 casing

30 mounting bolt

31 mounting hole

40 nut

40a  threaded hole

41 L-piece (turning stop piece)
42 seat

42a  through hole

42b  fitting hole

43 extension

43a  charging hole

45 temporal bolt

Best Mode for Carrying Out the Invention
[0034] Embodiments of the present invention will be described below in detail with
reference to the drawings.
[0035] <Embodiment 1>
As shown in Figure 1, Embodiment 1 of the invention is an application to a reefer

container (10). The reefer container (10) includes a casing (11) and is transported by a




10 container ship or a container car while cooling

materials stored in the casing (11). [0036] As shown

in Figure 1, the casing (11) conprises a top plate

(t), a base plate (b) and fouyy side plates (sl, s2,

s3, s4) and is fornmed in the shape of a substantially

rectangul ar parallelepiped. The side plate (sl)

domcztee dhiptortahentabier churwhile @folihp mmamlmgo(eﬂilr) tla&amng\@kbl)

in ure 1 is_a conponent, mounting plate (sl

1108363 eistSbDWHén @e&m AeHe qwaat(ilbgcq@nmtSéS atep plasﬁ @), a base plate (b)
rior, of . the

36@31{’55 SSRGS F 2 enoin@nd is Bed f b Bt uptftially rectangular
QNThE @ﬁle r}gé&@ (ﬁ’)%&fte HAYE Fefil froShOHB Qamﬁ%‘?ll) as viewed in

conpo ent nount | I"at'e As shown 1 n Figur

Kgaie bfs 4 bempdriing mouhting plasé (sl) Mounted Yo d@nN&impdsiehn@ounting plate
t he casing conprises an 1 nner sub-plate (2), an outer
SLiarp Pmlmg(c:@)nmn@lnta forrrealing thentaripnef thagentaipay . The

IOBSFE FiehrEs fef elpsh-srchiofal Vet akeByHeote dnp dinof Figure 1, showing

pI t [ 3
B TP ) T 0 e 01,
2| UJ)'chilSﬂi‘ﬂﬁtﬂig By cadify EdiRpriRaRR ififer Qub-plaﬁ:t @), aﬁ%té}%ab—platc (3)and a
insulating layer (4) is provided between the inner

heab insulatiog (12yeradl innntseb-paib(3) & @ Im3n ik $xmthesi¢ resin plate
n expandabl e heat i.n at n
lgf'?swlqastg ?%gﬁghégmg?%@ﬁlw rnétei'flﬁf%i ' ﬁﬂﬁxpiati 3$) igffmm thick

435 Qe s O, A8 3 bty e e

& MEHe h@iﬁnﬁﬂll@ﬁngo I3t sd) kQeAled PerweewRhe ﬁhﬂ{ei’ saf;-plen@ (2) and the
conmponent nounting plate (sl) bends towards the

Quln-respbfplate ¢3) and oot by clergifg @ exfdndsble dwatdnswatees material, such as
ess (5) is forned in the | qwer part [

YRR PSSR shegigner; sybmbateét) and ﬂamutarpﬁs@rplgélﬂf) Jhe plages (& b, 2,53,
47 Q&&h&lﬁg u{elc%}ﬂpoyéx% étgn%mg a;u?gsizﬁra(iékneoé intd Hﬁ lates,

onen Ing pla Ins a conpr SSO

[om] The WG TREN of(thd koRBEnEH mdUARAg 1&@(@%@@ tdWards the interior
(22). The insi de recess (6) of the a ove side plate

afotht @bntsinen (1@v dhos,anoout(ide recesh €S)eisclonpeth éntle lmwer part, while an
connected via unshown refrigerant pipes to constitute

1551f1"eff‘1‘5?§’fe(ﬁbrﬂf08p‘?fbm the QBE‘TrétaFtrﬂf thrcoptaingrddo b&ﬂ@ﬁro&ssdeorﬁcess (5) of
efri eralo e rec
8 e BlnEe aTr T coBlAr EFRERSEE () adoniiisr (14 and an
e\%\(ﬁ&imérpﬁnecﬁﬁﬂ% na2put ijn%lcﬁ' fec&s% @%m@%@%@r&c&lﬂl)ate contains an
I'e the Inside recess (6) of the conponent nounting
gvhpdratof S{15).f Théseecomporeatsnareanonmetrdneda tshotwhOyefrigerant pipes to
constitute a refrigerant circuit operating in a vapor compression refrigeration cycle. The
outside recess (5) of the component mounting plate (s1) further contains a fan (18) for
feeding outside air to the condenser (14), while the inside recess (6) of the component

mounting plate (s1) further contains an internal fan (19)



11 for feeding in-container air to the evaporator

(16). [0039] Next, the structure of the conponent

nmounting plate (sl), which is a feature of the

invention, is described in detgil with reference to

the nmounting structure for the evaporator (16) shown

in Figure 3. [0040] As shown in Figures 3(a), the

fon feedinglih-cphtairer &i2 Yo tife evhporatonfl@)ent nounting plate

h@?ﬁi has a rmounting hole (31) forned therein. The .

t i Ngxhdhe straetyreof the compenend mqwssng platg &4, which is a feature of

her et hr qugh .a unt.i ng. bplt. . (3 for unt i ng..a

S rpentieR: S PscPBR ihl et i fbreny O RAS iR sgructure for the

&vapomebri(16)hewh M elcusdp-pl ate (2) according to the

nuhber of i n-contaliner conponents and the nunber of

100407t | ng sholisin(Bi@hres [IAY the Threr Balaplate 2 @ft theolpaent mounting
) contains nuts (40) disposed to correspond to t

4 h
éimdplh@amlrwn(iag) o (B1)- formed therein) The spuiting thele (1) is for the
RRBrE lobisated: EHTELE Aofowtiog, wl (R BF noRbng h gpmponent. For

. U ) e , '
oA BBl SO HF) 153ER B S ke (pRIBHIng o e
imt of In-euhtsih@iontPonentg ahd &Rintafbes bBabushigeiolts (30).
substantially at right angl es and includes a seat (42)

[0 41 ]an Ths thentsingwlating Jayer idoedrsainsuontss(40) Wispossst to( aaryespond to the

of the .L-pi e (4]1) .is f dinto a fl at | ate and

P GI aid nisees (8D Binosfh® Erisson Rufh frdibling noles (1)
Iyt . [ t t e L-Di

SRR e AN Mfis B sedited therel DAL SRIGE i ikdhles 3(@) and 300,

dadh 1(Hidde (41?6@ Fodiell g beadihg Bne RRieNGF 1Mol At plag Maad such as of an
insulating [ayer (4). The seat (42) of the L-piece

ifotl Jhebtaer @ galyimioedysted] chect (sdbstintialiyiat eighhanglost @nkinoludes a seat (42)
SRR S S B0 8 Pt Bl g o
kB30 BT bk AL S 4 0 e e ),

T&anrglé&é Yt ddpgtitufBtLiukihg sfoprpiddaoP Ff@@l&ﬁ'lgotﬁle Hut Q49)Febm turning
the heat insulating material "to snoothly flow

andelreping don am thet ieat misylafiog kyoag(4). Teaseat (20 lofithenig-piece (41) has a
| ayer with no vaoid. [0042] Used as the L-piece (41) 1in

through divlsodiZabrvhile the exteansion4W) tgrepfthes charging bgley (43a) for a heat

. nd I nel.udi an ension (43) of mm ext,ensi on.

PRGN rakrdl' T BanEhGEIelt fitbolt of PREE I§ Riihing bole GO)
RS SudIE e (HaRdin®HRIR- (430F ade; Rh @B8rgirfhl hn IekpiiRiable heat insulating
particularly Iimted in

material, for the purpose of allowing the heat insulating material to smoothly flow
therethrough and thereby forming a heat insulating layer with no void.

[0042] Used as the L-piece (41) in this embodiment is a piece having a thickness of 1.2
mm and including an extension (43} of 8 mm extension length formed by bending one side

of a 40 x 40 mm square metal flat plate. The L-piece (41) is not particularly limited in



12 dinensions and the dinensions are preferably

sel ected appropriately according to the size of the

nut (40) used and the type of heat insulating nmateri al

used. [0043] The nut (40) is welded to the seat (42)

of the L-piece (41) so that the threaded hole (40a)

of the nut (40) corresponds to the through hole (42a)
dimensiensaut t 4?21)16@0118@6 prefghbltyesetettm)i sppebpriately edvording to the size

P aftidn vign o ﬁ@%ﬁ%w‘ heg trﬁéﬁg&z%a%%z;fu;egogzz] sae
II&O% eC% é%%l ﬂ@c?kﬁ%ﬁe@ thg nglt 1ht§ %_[egltecé ?@ SEJQhat the threaded

OCO

ﬁdn@waly%fuwl@uqhom&r@sﬁ&%a)m *tl!ib m efaﬂg (424) in the seat (42) of the L-

corresponds to the nounting hole in the inner

meds- @ haed (2 thenoutt (40} and]ﬁleeaxtmsmlndlﬂx 4%)dimxtednidghe same direction
outer sub-plate (3). Thus, in the heat

Wﬁ%msa?qt%{heéy@("%h) the threaded hol e (40a) of the

W1 Ths TEHEEE AT IeAEe] WO b BTt PR P bt with e

1ﬁ§ér) subBplhdde(2) %eﬂhafsuké Hralgh halk- 4bgpﬁ5lheA§€a9r(ﬂ2)n9m"rééponds to the

these configurations, the evaporator (16) is nmounted
mouriting hodo @19 e tiie imnemnsubAglatel () end tHa} t}ttyemasmnn(gsj betends towards
mounti ng bolt (30) throu h a bolt | nsertion

the guter Y plets @ %uasmﬂhe ¢ ifsulghige lafer H)ethwhr;s@mtlmle (40a) of the

P 5 AR A PR Dy £ 38e 00 0

he through hole (42a) in
thihtingle m;)"m@?ﬁ’gr %%?@%2241) [0046] -

[Op45]at A@mtlm@elttawhese cOiidurationd e Siey iePapoeator Y16) M€mointed to the
the operational behavior of the reefer contalner

copppnentguaprtingipdate (Ha bymastng 8¢ meunting hode@8) through a bolt insertion
ol lgaﬂﬁqr@%éabcff%%? i é&qﬁ%?‘?atper% UBEER] Bdedly Soeing te

4 .
R 0] Ay ST TR AL 58 -
(Rhandctbe debeg holé 4Dn) liaytlkrseatqn)&fmaé praébe((ais) to

condense into liquid refrigerant. The liquid

[Pe46di geOamatzowéﬂBehp‘agses t hrough the expansion
to. reduce its . pressur

mscha e t hen f] ows .
"to- CHE: & ebstmioBrs @an o e @eraondobenakiss of (g Teeter container

d’@f refrigerant in the evaporator (16) takes heat

[0047] When the operation of the reefer container (10) starts, refrigerant is discharged
from the compressor (20) disposed in the outside recess (5) and flows into the condenser
(14). The refrigerant in the condenser (14) releases heat to outside air fed to the condenser
(14) by the external fan (18) to condense into liquid refrigerant. The liquid refrigerant then
passes through the expansion mechanism (22) to reduce its pressure and then flows into the
evaporator (16) in the inside recess (6). The refrigerant in the evaporator (16) takes heat

from in-container air fed to the evaporator (16) by the internal fan (19) to evaporate and




fromin-container air fed to the evaporator (16) by
the internal fan (19) to evaporate and 13 thereby
cool the in-container air. Then, the evaporated
refrigerant returns to the comgressor (20). In this
manner, the interior of the reefer container (10) is
cool ed. [0048] - Production Method Next, a
thersby el itheninF @ongpineiroThen, et dvagorfatxd rpfiigdrani regumbigo the compressor
onent nounti ng plate (s1) of the ca5|ng (11) with
@@ﬁm te maneerpthg dnterior, ofthpregfer eppiginer (19) i go0kar at i on
ti (31) are formed in the inner
@E‘gﬁpl gPEO%ufg(?ﬂ‘g%gl ?h'e i nner sub-plate (2) is then
OpPOS eflekt aldaSerioRlis ?H*éﬁ Fblf%trﬁetﬁga forl HHO@indNee! oorﬁﬂ@ﬁent mounting
met hod proceeds to a tenporarily retaining step f
plate $s1) 40}he daBing l{El) wichimedérande ty Rigtradni ng st ep, the

bolt (40) is put through each nounting hole (31) in
[0A49]i nRigst, insy preppratien szp, mewingholesyd )sﬂfﬁefoﬁﬁl@e‘nttbe frpgr sub-plate

@Ef‘”@{a EIF‘VE é%glﬁged()zP Eﬁ‘ge%bmﬂse? £POt?;Q %{) F}g*hp ]%F?(eé? hr olugh
1’?95@ n%eﬁg)dﬁﬁ%e(eg{jg% a0 ngﬁ'é f%@tﬁﬁh@ 86 ForPRE 40). In the

t he seat
téﬂ@b)rahiiy h:teﬁhh@@tstelp[ltlﬁ bolr@u)aie buWhI*d’ughhﬂch mpantisgilelp(3k)dn the inner
(2) and the nut (40) and the L-piece (4%}6 are
mxérni@tﬁ %) frgm theepposisel side teltheeuitertshb-plate EnsThen, (ustemppral bolt (45)

IP gl"g'geicie% ece éﬁl Zglti 8 ﬁ'ﬁé& | he t&%:ﬁggﬁ& B %g?;?éign the seat (42) of the
4E LIS AR) B whiRh B %g@g@avse)m Syhal WRGedaP) is brought into

cobrep hathehé Zﬁner kiib-plag {'E&hd thitl (@0) Bl SHeelppiedd (41) are temporarily
expandabl e heat insulating material, such as urethane,

retinsddo dirdct theextemsion (48) L-piate (#lhtasvard) tha auter peb-plate (3).
TR T NETMARTIEN ML X
ihg.ﬁatf’l{%afagep@) ﬁ@t@vregh oﬁtg'e éﬁﬂw (?fﬁ# @k L 'gﬂﬁ ﬁ[eﬁ@ 2). In the heat

orm an arr ows

inbaatigy 4te f|aﬁV\é$<p'aﬁdab1’J lmestr MHsilatlhg aBiteR4lS shed Vé@elii‘eihbﬂe is charged
out er sub plate (3) and the innef sub- pf ate (2). When

betaedn thg oetee kulppkitd (30 andiler ien¢rrsubmiate ((ZX))n ﬁmtdcaSh,ethe heat insulating

L-pi.ece (41) are nounted, the heat,  inps

WAL 1 Praviansi Fﬂ%‘iﬁjg Rithha ToRmHRg Al 1o et&@a?f cherging the heat
4

1%%1.&% X glnheg ﬁgzler a{;ulg for ga{rngggs (sﬁ%%% IH;J/- RS ?HB\Q'? IF%éure 4, flows in

drbmaFy IUBctRINR R twéed) tlﬁn&lt&h SuplaRy fﬁ UrdPitRt BinéBul@Plte (2). When

exparids to forma heat 1 nsulating [ayer (4).

reaHite ear position where the nut (40) and the L-piece (41) are mounted, the heat
insulating material flows through the charging holes (43a) in the extension (43) of the L-
piece (41). Thus, the heat insulating material is charged closely between the inner sub-plate
(2) and the outer sub-plate (3) and expands to form a heat insulating layer (4). Furthermore,

the heat insulating material also flows in a small amount into a narrow gap (2a) between



the heat insulating material also flows in a small
anpunt into a narrow gap (2a) between 14 the seat
(42) of the L-piece (41) and the inner sub-plate (2).
[0052] When the expanded heat jynsul ating materi al
cures, the nmethod proceeds to a conponent nounti ng
step. In the conponent nounting step, each tenpora
thoidat (423 pf the I{-piesé (41) anditednndrsubplse (Bse, since the
heat insulating material such as urethane is initially

[P952]) | When therarpandednbpst desyasing dnateral eyes, Lﬂlguta@tboq prceeds to a

dh
BT ST e SR S FAOPTRLPCaT Ry sah g ot (45) i first
rErﬂSv&fiﬂn (K@) cal @ts‘i‘ﬁ‘c%r‘thE hféats ﬁﬁﬁl{iﬂﬁé%ﬁ&t&ﬁal thi€h las Rik&hshe is initially in

and the 1 nner sub-plate dition, since
liqluei foaunt andfhak hdhdsdahess] th‘eul-ptew 1) ay edheted) tosthie io1enSutrplate (2) by
the extension (43) is closely filled with the expanded
2eiepl] uewy Oﬁ dget insating mwgnn%haélmgaﬂowvdwm g gap {2drbetween the seat

A P a5 al B fisunebif®, L g BEHAGR] sipes the ppr of the heat
JJ‘th g%feél(ggﬁltrg&ﬂ%lﬁfn‘éq}xe %@t@ng&hy% q% gl%el%ﬁlﬁa%ﬁﬂ 5 exganded and

correspon e nounti ng out comn

cufsdsigea isulging ieate@dIDR| extésionn@3) andeieds Dedsistibg Foree of the heat
and w t hout dropping down in the heat 1nsulati ?{gol ayer

1(1541}atmgtraater1alhe theelmat aisulafing haeret éﬁp’ﬁ]nfatfom; the gwt5%0) can be fixed at a
Then, a noun olt (30).i serted into each bolt
POSIERh CPEFSPRB leg g&) '%ﬂmséw bw put comipe fos¢ fwring the removal

o?\fl?eo Eﬂ)toi) | b%)gfghS)( %{wt’@ﬁ&? g}g@ﬂg td})@ﬁlgr Z?lfeegé(ag lr?sﬂgﬁ’igg qaeyer (4) after

th@féﬁ[ov&ybf Bk drfporaPBolE@%). TR n! NrRuiindBéIE (304 28insériedt ﬁaﬁ) each bolt
seat (42) of the L-piece (41), thus being fixed to the

tsertem bolo- {@6a) én (1Y coBpomant, aichoasdt}m ﬂgtpbmeorsﬁﬁ&,v\mmg screwed and
of {he nounting bolt t he heat
thfﬁ@(iﬁﬁfxapnaaﬂe@ e theemt ( ?‘Ws Fasgnrge mgy@ﬁmg iylea@:lg iy theginner sub-plate

(%)i%ds tﬁ'nF Q@‘H[lgliﬁgleggﬂ)?iltﬁé( g?a]?] If)lsﬁg)rf et(t/ede' ﬁ%pslg({%d(giﬂ (?limc’sel%grjlg fixed to the
1A uB PHE 92). %&% ang d uifngbthb Is&R¥ihd 81 fheXimdtnfifY 661t g@o), the heat
t he m)untl ng bolt (30) 053] Note that the oppose

imuiaingenaertial oh thehkeeat msekatmgl Inypf et)excls2s aamsistirigefooedt @r the extension
sub- plate E@?}lnthe preparation step is carried out -
(43) andithe peaf (A2 of drede-gicch A hethis prﬁgqnt%&ierﬂgt €403 from coming loose and

In this |nvent|on

st tis g el AL R RS RUEEEILBO0T he casl g (31)
(03531 heNofeetﬁﬁtethe EE&s%Brlﬂan?éxﬁént'o? Ghe! GRSy E‘L&H-?la{e“@ and the outer sub-

di sposed inth eat insulfating |layer
plate (3) in the preparatlon step is carried out at latest just before the heat insulating step.

[0054] - Effects of Embodiment 1 -
In this invention, the component mounting plate (s1) of the casing (11) of the
reefer container (10) includes nuts (40) disposed in the heat insulating layer (4) to

correspond to mounting holes (31) in the inner sub-plate (2) and their respective L-pieces



correspond to nounting holes (31) in the inner

sub-plate (2) and their respective L-pieces 15 (41)

di sposed in the heat insulating layer (4) with the

nuts (40) wel ded thereto, and gshe extensions (43) of

the L-pieces (41) are extended towards the outer

sub-plate (3). Therefore, the resistance fromthe

(Heptisposed| iatthe Geaminewlatdg layet (B wiclathe mus l(40)i woldedylereto, and the

(4) to the extensions §43) can be used to prevent the

exiRnsions (3)1of the lowiasgs dils presxianded-tpwasds wip oater suh-plage (3). Therefore,
he seat (42 f gach L-piece (41).is forned into

e ZeiRaseL ot e BEF paidingometi®! i, fedromni g @) to the

GUHRML (48 tlgl';euécﬁ%rprMT rﬂjleaﬁlﬁs Q%ﬂg’ ﬁ%'ﬁ‘eﬂlgsgirsglla&’ed. Furthermore,
I ncreases ‘the contact ~ area with t i nner sub-plate

e the semn@dy efl exdlt D-pidte @dpe fpmee imblay flhthplary the Q) (42) can be

is_ brought into contact with the inner sub-plate (2).
Sprdy Srareat ingo sonthdt vetbihatineetr shieplate (hiswhishisueelyrincegased the contact

e VB b R o by LB R S e ot o0 i
lfr?ﬁl‘f%}{t ihtos cﬁﬁ*g@csbvﬁﬂ t%griﬁ?ert 91bfa¢1§tet . MHEref40) o sHMIB amount of heat
e (40) from

prevents t nut opptng out of” the

inQdatingomaEAY BRO gd% (Zh)betvided thS i@et é\ﬂﬁﬁlafmﬁam thd) thehRhe(42) of the
(31) and prevents the nut (40) fromcomn oose )
Ietprrece ¢4 Bonp wignificantly heerhissiadliesipnifotce to @3(1)%6 nhie(40). nfthas prevents the

5 i et Sl G poR PR eapOndhs 1 L5 PEGHHEA mouining hol
GBI s OREL Y PRI oSO SR 88 mouning ol

BOetheRaito (KlceOthethi@n@fr&inah 66htlingRinga & ohthiner @BfpbSent, such as the
threadedly engaged in the threaded hole (40a) of the

avaporawd)16)s ¢ee teetitbilized) of the L-piece (41) functions
to stabilize the fastening force bet

h
[ﬁﬁ%ﬁn\lﬁ\%ﬁ'@%ylo%osmqr.;eeafggumppwbug)gpl@ (é@b))gsst%q)@gg}lgh \{\feeﬂuough hole
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thREd&ERdle i(ﬁfal)!o@ttﬂenﬂ.ltf(hg)? tRat @9?1 6ORANBREe Eﬁgl)l) rﬁvl\ln!lc?%ns as a washer

step, there "is no need to attach the nut ( an
tadtabdize ¢haufabtckiag tforee batsween dhie nut A80)and elsuibuntirigiedt (30).

there is no need to carry out sone processing st ec{os
[P0R6)udFwghermess. winee the componpsat mayntipg @late fHd s produced through the

-pl.ate. (2) surroundi ng the unt i hole (3 an
tg‘ﬁﬁ%lg{‘?ée}ﬁ("%?‘% éﬁépt ﬁ]e gle%ti lﬁ"iﬂl? fr}ggrsgcp q,rﬁigtgg Lomp Efan}noungng step, there
iPhOGHEd LPERHIRE RS (40D wAH ! 4 PBsive LABR thB&KhSwhSrt) Qs a result, since

need to cure an adhesive, this reduces the casing

therodsiad ineed td oy out some processing steps including treatment to the part of the
inner sub-plate (2) surrounding the mounting hole (31) and adhesive mixing, this simplifies
the casing production process. In addition, since there is no need to cure an adhesive, this
reduces the casing production time.

[0057] Furthermore, since the charging holes (43a) for the heat insulating material are

formed in the extension (43) of each L-piece (41), the heat insulating material can be



[0057] Furthernore, since the charging holes (43a) for

the heat insulating nmaterial are fornmed in the

extension (43) of each L-piece (41), the heat

insulating material can be 16 j,losely and unifornly

charged through the charging holes (43a) during the

heat insulating step. Thus, the heat insulating

dlededyr ad uniforeill pskedryedthaigphicthe chargmgdoiet (MBs) dueirgrhe dvat insulating
(43). Therefore, the resisting force of the heat

steps Jihas.i the heettiasulatingsmatsrigl acql@ebhcltamdea&sce ArOup the extension (43).
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42a) for a bolt in the seat (42) of each L-piece

[fﬁiﬁ] .ﬁEabn?mmaz» 1, ahfitti ng hole (42b) is fgrmsd
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fitting bRed nly (408 tigeih at Eigevil ﬁltfqgﬁﬂas fitting hole (42b).
Furthernore, the nounting bolt (30) passes through the

B3¢ i Sgecmﬂtbaély( B¢ )sedtr(42) dfeeachn hqnem{lélpisafbnnqmthadittmg hole (42b)
directly threadedl a in the nu 40 0060]
ettt Hut 05 R ik hine Tt (i 16 Bedd B beipa et apfo the fting
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[ﬂ@@lll t Accch'émgso dps elfnbedament et hachmutt (40)@hn be ﬁlxlaé to the seat (42) of
t é can be sinplified, £0061 The oth
t %aﬁwaaﬁe di-pisee (Ao hn i ﬂargsthsﬁat @10 e thefjtting h@le&‘m igghe seat (42),

tgé]re 9?1? I,I]leége gn)érsgil t&% ? a(}g tg:ﬁg g&& gﬁ?eoiéolecig@&geﬁfgs[ a result, the
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for a nounting odi nent |
[6061] cThevthersdnfigufaoions belavisrs and effedtngrelie eanfelnih Bmlsodiment 1.
a nut (40) like Enbodinent 2. [0063] Specifically, as
(996l  Modifipgtien of Embedisrent 2¢42) of each L-piece (41)

part df PRebeHoES B AEERALE: Rere gl b Ehed 1opjece camy s

formed with a through hole (42a) for a mounting bolt (30) like Embodiment 1 and

concurrently formed with a fitting hole (42b) for a nut (40) like Embodiment 2.

[0063] Specifically, as shown in Figure 6, the seat (42) of each L-piece (41) has a hole
(42c¢) passing therethrough, in which a part of the hole (42¢) towards the inner sub-plate (2)
is a through hole (42a) and a part thereof towards the outer sub-plate (3) is a fitting hole
(42b). The nut (40) is fixed to the seat (42) of the L-piece (41) by being fitted into the
fitting hole (42b) in the seat (42). The mounting bolt (30) passes through the mounting



Is a through hole (42a) and a part thereof towards the
outer sub-plate (3) is a fitting hole (42b). The nut
(40) is fixed to the seat (42) of the L-piece (41) by
being fitted into the fitting7hole (42b) in the seat
(42). The nmounting bolt (30) passes through the
mounting 17 hole (31) in the inner sub-plate (2) and
hode {Hp éa dhadinpendeplet @havdés thotad¢di9)enthgediighhe hat (40) through the
hr ough (42a) in_the seat, (42) of the L-piece
t%%Tﬁﬁngggéﬁlﬁ a&ﬂ@)9§mﬁﬁraw di nent, since the
( - pi .S . fo Wi a. .

P66 ghetesfioe 305 eiBoBfenl thle B 168 (B0 a6 fhctlPipee (41) is formed
with & itirgugtohéle (420)fof @imcunfid

sptphele 42t (22) He o ﬁgzﬂl_)-aﬁ‘itdgﬁggﬂ( 1%04%%2%23?”““ (“0).

be fixed to the seat (
thenei(Ag) wanderfined e tie seat (42)ef the it piéckH1) Withawtdidldiag the nut (40) to

he ?(@@Ssééé) can function as a washer for the nut .
t}%eﬁﬁa . fitiopethe spat (ﬁ@sqagmlop@s @avashengor the i (4)tto stabilize
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enbodi nents may have the foll ow ng configurations.
[9W®8 7] <@GihehBuphdimenErbodi ment 1 the turning stop piece

IS ané[hﬁpi ece (4?:%, it only has to include a seat
(42) abRVe MBPRIMsAts(aay) hays dhe follawingeonfiguratians. y
it ed.d onfd qurati on. 0068] Specifi.cally,. )
18467 o alih gk IR B ER hsi1BRERE OB s Picasa@1y it only has
SindHke 824 i PRl A5 OR ;
ti r11jclmud(‘§l Sg‘%& ur al Fitn)(/e& %Slgilgisr?s#gﬁ%f?%@% N o#iﬁgﬁggrﬁ‘;?ﬁegonﬁguramn'
[0168] beSpciticpilgcalthobigh tthertumiig stpt pietd in i BmbohRghi ™ Nkas a single

1 the extension (43) has charging holes (43a) for a

cYfention 443k 2k fgmingt &b apicce mappipchidee phraliturefi exgeisdbres and, for
. en {.he turni stop .piece has a plurality of

SR mat B b, iede FeRitamnes nBopsinjn Aapodesis | e exiension (43)
h&WH ' i (4 her :

R B Ly R IR B RS MBS a1 Grgeing bole (430
Witee theimmnig sbppide: ¢ae al”ﬁﬂﬁrahg' af baeRgshs Q3),N8e $RRhsions (43) may

(42) such as by welding. [0069] Furthernore, although
COIAPIESeSeaIchaNingla eHacging holei(#3a)l aat ithgyotivettsdrai g riorchiatiging hole (43a).

TQeatt i.nsr‘tﬁti Eg Il?rg,er Lga 1S an expandabl e resin,
4TGRO, RV 4 e ¢ mﬁax‘,o Pisee BBy Ssrttaskerkto to seat (dR) such as by
whRlg i nsul ating material. Wth the use of an

expandabl e resin, such as urethane, for the

[0069] Furthermore, although in Embodiment 1 the heat insulating material in the heat

insulating layer (4) is an expandable resin, such as urethane, it may also be some other kind
of heat insulating material. With the use of an expandable resin, such as urethane, for the
heat insulating layer (4), as shown in Figure 4, it reaches a very small gap between the seat
(42) of the L-piece (41) and the inner sub-plate (2), thereby providing a secure fixing of the
nut (40) and the L-piece (41). Also with the use of some other kind of heat insulating

material, loosening and dropping of the nut (40) can be prevented by resisting forces of the




heat insulating |ayer (4), as shown in Figure 4, it
reaches a very small gap between the seat (42) of the
L-pi ece (41) and the inner sub-plate (2), thereby
providing a secure fixing of tige nut (40) and the

L- piece (41). Also with the use of sonme other kind of
heat insulating material, |oosening and droppi ng of
Sﬁﬁé4211ﬂnd(th@¢xt§momél3p)péﬂleﬂi -pidcdidl).esi sting forces of

seat (42) and the extension (43) of the
[{15"&1 ec&hq agve epipd U?e%@edﬁ@fﬁléf RpisEE ﬁﬂ’ﬁ’@éméﬁﬂés inenagyry and are not
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[Indv&Fikl Applidabl trlal Appllcablllty] [0071] As can be
seen fromthe above description, the present invention
[0&7ll]|se&s| lcafh de seera diony thet ahoot Wlesarifftion, tief pregdr abvention is useful for
(stenms _and_met hods for producing such casings. 19
”é% FEuciurenfos a¢iriggration sxstepeandonetiodefor pesdugingsuch casings.
systen1|nclud|ng an outer sub-plate (3), an inner
sub-plate (2) and a heat insulating |layer (4) forned
bet ween the outer sub-plate (3) and the inner
sub-plate (2) and nmade of a heat insulating material,
the inner sub-plate (2) being formed wth a nmounting
hol e (31) through which a nounting bolt (30) for a
conmponent (16) passes, the casing structure further
i ncluding: a nut (40) disposed in the heat insulating
| ayer (4) to correspond to the nounting hole (31) in
the inner sub-plate (2) and threadedly engaged on the
nmounting bolt (30); and a turning stop piece (41)
which is formed into an L-shaped piece fornmed by
bending a flat plate and including a seat (42) being
in contact with the inner sub-plate (2) and an
extension (43) extending fromthe seat (42) towards
the outer sub-plate (3), which has the nut (40)
secured to the seat (42), which is disposed in the
heat insulating layer (4) so that the nut (40)
corresponds to the nounting hole (31) in the inner
sub-plate (2) and which adheres to the inner
sub-plate (2) by neans of only a heat insulating
material flowing in a gap (2a) between the seat (42)
and the inner sub-plate (2).




2. The casing structure for the refrigeration system
of claim1, wherein the seat (42) of the turning stop
piece (41) is formed into a flat plate extending
orthogonally to the nounting bolt (30). 3. The casing
structure for the refrigerati on systemof claim 2,
wherein the extension (43) 8 the turning stop piece
(41) is fornmed by bei ng bentciim@m one si de of the seat
(42) in the axial direction of the nmounting bolt

(30). 4. The casing structure for the refrigeration

sy st emaOfasiil AfrRidre f&ﬂ%&h&&iﬁﬁ I_srésgéﬁwh{cﬁx%glg?a% Julde sub-plate (3), an

turning stop piece ( I's for rough
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structure for the refrigeration systemof claiml,
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insulating material. 7. or producing a
c aks angextanpion (439 exteningafror thesspatt (2 towards the Shey sub-plate (3), which

I pel4id] ter, syb-plate. (3), an i.nner, sub-pl at
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hB’F"é (88 19y g drneiuspbmlate (P9 Boit meags 196 only( & dyats igsulating material
c HRARSE g a

tg%%rggﬁi §a§/ﬂ(?ae)t al ni ngless‘%a?egﬁ%%ﬁptg??flﬁgw Igt&v@gn t he

outer sub-plate (3) and the inner sub-plate (2), a

e AR Sl 1 L B RS Sl e SR iin e seat 42)
sefthe (ing el flecet 1€) RUbmMIAGhtoSE bl Siste teHﬁﬁnﬁh% oRRskoAdlly to the

ext ensi gn 43) extending fromone side of the seat
(oroyuting bple @Oy al direction of the nmounting bolt

3. The casing structure for the refrigeration system of claim 2, wherein the extension
(43) of the turning stop piece (41) is formed by being bent from one side of the seat (42) in
the axial direction of the mounting bolt (30).

4. The casing structure for the refrigeration system of claim 1, wherein

the seat (42) of the tumning stop piece (41) is formed with a through hole (42a)
through which the mounting bolt (30) passes, and _

the nut (40) is welded to the turning stop piece (41) so that the threaded hole (40a)
of the nut (40) corresponds to the through hole (42a).
5. The casing structure for the refrigeration system of claim 1, wherein the seat (42)




(30), and threadedly engaging, with the seat (42) of
the turning stop piece (41) made in contact with the
i nner sub-plate (2), a tenporal bolt (45) passing

t hrough the nmounting hole (31) in the inner sub-plate
(2) into the nut (40) to be nounted to the inner
sub-plate (2); a heat insulating step of charging a
hea i nsul.ating material between the outer sub-

(3f Q}?MESF PRdnecs Bl hisfoamed yith ﬁ%ﬁmlwlm@ab) for ﬁxmg the nut (40) to
o e 200 (9 b ¥tingl bl (P ek TR bt )%y O

nmeans of only the heat insulating material flowing in

a gap (2a) between the seat (42) of the turning stop

pi ce (The)casing stieture fozithe relfiri gératien {y2jsm af dlatin 1, wherein the extension
then the tenporal

?n t mounting step of renpvin

H{% Qfg lﬁ%ﬂ’i pigce é"Bonf@m;nS witlsp ¢hargihg hotmé43a) for the heat
t hreadedl y engagi ng the nounting bolt

(3@?9&?}}65(‘%@'}?@)/ y engagi ng unting

t (40).

7. A methoed for producing a casing for a refrigeration system, the casing including an
outer sub-plate (3), an inner sub-plate (2) and a heat insulating layer (4) formed between
the outer sub-plate (3) and the inner sub-plate (2), the inner sub-plate (2) being formed
with a mounting hole (31) through which a mounting bolt (30) for a component (16) passes,
the method comprising:

a temporarily retaining step of putting, between the outer sub-plate (3) and the
inner sub-plate (2), a nut (40) and a turning stop piece (41) formed by bending a flat plate
into an L-shape to include a seat (42) having the nut (40) secured thereto and an extension
(43) extending from one side of the seat (42) in the axial direction of the mounting bolt
(30), and threadedly engaging, with the seat (42) of the tumning stop piece (41) made in
contact with the inner sub-plate (2), a temporal bolt (45) passing through the mounting
hole (31) in the inner sub-plate (2) into the nut (40) to be mounted to the inner sub-plate
2

a heat insulating step of charging a heat insulating material between the outer sub-
plate (3) and the inner sub-plate (2) to form a heat insulating layer (4) so as to cause the
turning stop piece (41) to adhere to the inner sub-plate (2) by means of only the heat
insulating material flowing in a gap (2a) between the seat (42) of the turning stop piece
(41} and the inner sub-plate (2); and

a component mounting step of removing then the temporal bolt (45) and mounting
a component (16) to the inner sub-plate (2) by threadedly engaging the mounting bolt (30)
in the nut (40).




